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CHUONG 1: NGUON NGUYEN LIEU CUA CONG NGHE TONG HQP

HO'U CO - HOA DAU.

Nguyén liéu chi yéu dé san xuét cac sadn phdm hiru co la nhirng
chét hiru co hda thach — than da, dau md, khi thién nhién. T dé, nguoi
ta thu dwoc hau hét cac loai nguyén liéu ban dau cho cac qua trinh tong
hop hiru co — hoa dau: parafin, olefin, hydrocacbon thom, axetylen va
khi tbng hop.

1.1. Parafin

Hydrocacbon no dugc chia ra thanh nhiéu nhom sau: parafin thap
phan tt» (C1 — Cs) & dang riéng lé; parafin cao phan t&r (C4o — Cyo) 1a hén
hop 16ng va rén cla nhirng ddng dang véi sb cacbon khac nhau.
1.1.1.Parafin thap phan t
Gi¢i thiéu

Metan 1a chét khi khé hoéa 1dng, nhung tat ca cac parafin dang khi
khac déu ngung tu khi 1am lanh bdng nuwéc dudi tac dung clia &p suét.
Quan trong |a sw khac biét vé nhiét do séi cia n-butan véi iso-butan,
cla n-pentan v&i iso-pentan di I1&n dé cé thé tach ra bang phwong phap
chwng cat phan doan.

Parafin thdp phan t&r khéng tan trong nwéc va chét 1éng phan cuec,
nhwng bi hap thu b&i nhirng hydrocacbon khac va cac chat hap phu ran.
Parafin thAp phan t& tao v&i khéng khi nhitng hén hop nd nguy hiém.

Ngudn gbc chinh cua parafin thAp phan t& 1a khi thién nhién va khi
ddng hanh, cling nhu khi thu dugrc tir cac qua trinh ché bién ddu md co
sw tham gia cua hydro

Dé tach khi dau mé, nguoi ta cé thé dung cac phwong phap hap phu,
ngwng tu, chwng cat. Chwng cat 1a phwong phap dwoc dung nhiéu nhét.
Tach parafin thap phan to

Khi tach nhirng khi khé ngwng tu phai dung ap suét cao (2 — 4 MPa)
va lam lanh sau. Khi tach etan va metan khéi nhirng hydrocacbon khac
bang phwong phap chung cét, nguoi ta thuong két hop véi hap phu dé
khéng phai lam lanh sau va kinh té hon.
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Hinh 1.1. So d6 cong nghé phan tach hén hop parafin thap phan ti.

1- Méy nén;2,5,6,7,8,9 = Thap chwng cat phénldoan; . )

3 - Thiét bi ngwng tu; 4 - Thiét bi dun néng; 10 - Thiét bi diéu chinh ap suat.

Nguwoi ta nén khi trong bd nén khi (1), 1am lanh bang déng nwéc roi
cho vao thap chung cét (2). Trong (2), C; - Cs tach khdi hydrocacbon
nang hon. Tuy vao ap suat va ham lwong phan doan C4,C, trong khi, dé
lap phan hdi lwu trong thiét bi ngwng tu hdi lwu (3), ngwdi ta dung nuéc
hodc propan dé lam lanh. Phan doan nhe dwoc chwng tach trong thap
(5), lwong héi lwu dwoc lam lanh bang propan. San phdm & phia trén
cta thap nay la khi khd, san phdm day ctia thap cét la propan 16ng.

Phan doan nang C,-Cs tir thap (2) dwoc didu tiét dén ap suét
0,8Mpa. Trong thap (6), nguwi ta tach phan doan C, va dwa chung qua
thap (7) dé tach riéng n- butan va izo-butan v&i 98% ham lwong san
pham chinh.

Chét 1dng trong thap (6) dwoc diéu tiét dén 0,3MPa va dwoc dua qua
thap (8). O day, Cs dwoc tach thanh n- pentan va izo-pentan v&i 97% -
98% san pham chinh.

Metan va etan trong khi khd, c6 thé tach ra bang cach chung cét
phan doan & nhiét do thap, lwong hdi lwu dwoc lam lanh bang propan,
etan 1dng v&i ap suét 4,0 - 4,5MPa. Khi thién nhién co6 t&i 96% - 97%
CH, nén c6 thé dung trwc tiép nhw metan ky thuat.

1.1.2. Parafin cao phan tor
Giéi thiéu

Nhiét dé néng chady cua parafin cao phan tir ting dan theo chiéu dai
mach cacbon, nhiét dd néng chay clia parafin mach théng I&n hon
parafin phan nhanh twong &ng. Mot diém khac biét cla n-parafin la c6
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kha nang tao tinh thé cong hop v&i cacbamit va zeolit.

Trong m& béi tron, gasoil, dau Itra c6 thé chira dén 30% n-parafin.
Pé tach chang, nguoi ta dung mét sé phwong phap tach: phwong phap
két tinh, tach bang cacbamit, tach bang zeolit.

Tach parafin cao phan twr
Téach n-parafin bang zeolit

DPay 1a phuwong phap méi, tién bd, dwoc st dung nhiéu. N6 dung cho
bat c&» phan doan nao, cho dd tach n-parafin cao (80% — 98%) va do
sach cao (98% — 99.2%). Qua trinh gém 2 giai doan chinh la hap phu n-
parafin va gidi hap phu n-parafin. Ching cé thé thwc hién & pha léng
hay pha khi & nhiét do dén 300°C — 350°C va ap suét khac nhau. Giai
hap phu bang ap suét thip, tdng nhiét dd dé day nhirng chat khac ra (n-
pentan, ammoniac) hodc két hop nhitng phwong phap nay.

So d6 céng nghé tach n-parafin bang zeolit dwo'c mé ta trén hinh 1.2.
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Hinh 1.2. So dd cong nghé tach n—parafin va iso-parafin cao phan tlr bang phwong
phap hap phu v&i zeolit.

1,5 - Thiét bi dun néng; 2 - Thiét bj hAp phu va giai hap phuy;

3,6 — Sinh han; 4,7 - Thiét bj tach; 8 - Hé théng thdi khi.

Nguwdi ta tron vao phan doan dau véi khi mang (N,), gia nhiét va
hoa hoi trong khi thiét bi gia nhiét (1). H6n hop hoi khi thu dwoc cho
vao mot trong ba thiét bi hap phu (2) da chira day zeolit. Tai day, xay ra
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qua trinh hap phu n-parafin. Lam lanh hén hop thoat ra sau khi hap phu
qua bd 1am lanh (3) réi tach phan ngwng da tach parafin ra khoi khi
mang trong bd phan ly (4). Khi mang nay lai dem tron véi phan doan
ban dau. Khi chat hap phu bij parafin bdo hoa hoan toan thi chuyén hén
hop khi mang v&i phan doan dau vao bd hap phu the hai, con trong bo
th(r nhat sé xay ra qua trinh gidi hp phu. Nguwdi ta cho vao bd hip phu
th(r nhat nhivng khi gidi hap phu (NH3) da lam néng so bd & bd gia nhiét
(5). Sau khi giai hap phu, ngwdi ta lam lanh hén hop chét giai hap phu
va parafin trong bd lam lanh (6) va tach ching trong thiét bj phan ly (7).
NHj3 lai quay vong vao gidi hap phu. Mét trong ba thiét bi hadp phu lam
viéc & giai doan hap phu, con hai thiét bj con lai - gidi hap phu, nhu thé
qua trinh déng mé& cac dong chay déu tw dong.

1.2. Olefin

Olefin la hydrocacbon nguyén liéu quan trong, thédng thwong ton tai &
dang khi va 16ng, ching dwoc san xuat bang nhiéu phwong phap khac
nhau

1.2.1. Phwong phap nhiét phan va cracking nhiét

Nhiét phan: la qué trinh thu nhiét va lién hé véi sb lwong san xuét
nang lvong, trong do qua trinh tan dung nhiét cua khi néng cé y nghia
quan trong. Nhirng so dd bd phan phan ng hién hanh dwoc chia theo
kha nang cung cap nhiét

Cracking nhiét: Cracking nhiét parafin mém hodc cing dung trong
céng nghiép dé dwoc sadn pham olefin mach thang tir 5 - 20 nguyén ti
cacbon. Céng nghé cla noé rat gibng véi nhiét phan nhitng sadn pham
dau mo.

1.2.2. Phwong phap cracking xuc tac

Cracking xuc tac la qua trinh dung dé san xuat olefin C; — Cy, trong
do cé iso—C4. Cho dén ngay nay, qua trinh ngay cang dwoc cai tién va
hoan thién, nhadm muc dich nhan nhiéu xang hon véi chat lwvong xang
ngay cang cao va nhan duoc ca nguyén liéu cé chat lwong tét cho céng
nghé téng hop hoa dau.

Qua trinh cracking xuc tac thwong duwoc tién hanh & diéu kién cong
nghé nhw sau: nhiét dd khoang 470 — 550°C, ap suét trong ving l&ng
clia 1o phan &rng P = 0.27Mpa, tbc dd khong gian thé tich truyén nguyén
liéu, tly theo day chuyén cdng nghé ma cé thé dat tr 1 — 120m%h.m>(1
— 120h™). Xuc tac cracking ngay nay, thuwéng ding phd bién 1a xuc tac
chra zeolit mang tinh axit. Sa&n phdm cda qua trinh 1& mét hén hop
phirc tap ctia hydrocacbon cac loai khac nhau ma loai cé sb nguyén tir
cacbon tir 3 trd [én v&i ciu tric mach nhanh chiém cha yéu.

1.2.3. Tach olefin

Khi thu dwgrc tir nhirng qua trinh cracking va nhiét phan khac nhau
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vé thanh phan (theo sb liéu & bang 1.1). Chung cé thé dwoc chia ra lam
ba nhom:

Khi cracking nhiét va xuc tac chra nhiéu hydrocacbon C; va C,
nhuwng it etylen. T» khi nay, tét nhat nén tach propylen va buten, con
nhirng cAu t& khac chuyén di nhiét phan hodc dung cho muc dich khac.

Khi khi nhiét phan hydrocacbon dang khi chira it phan doan cao.
Nhirng khi nay dung lam nguyén liéu butan, tlr ching c6 thé tach etylen
va propylen.

Khi nhiét phan phan doan dau mo long thu dwgc san pham phan lon
la olefin C, — C4, chung dwgc tach bang phwong phap chung cat hap
thu. Phwong phap nay déi khi dung dé tach cac san phdm khi ctia qua
trinh nhiét phan. V&i phwong phap chwng céat nhiét do thap va dwoc
thye hién trong nhirng thiét bi I&n hién dai, phan doan olefin thu dwoc
sach hon va nang lwong tiéu tdn cho céng doan tach it hon.

e Chuén bi khi dé tach

Trong khi cracking va nhiét phan co6 nhiéu tap chat can phai lam sach
so bd. Mot sb trong dd gay an mon thiét bi (H,S, CO, ), sd khac két tu
lai gay tat (H,0) dwong Ong va thiét bi, mot s6 khac ¢ nhiét do soi gan
véi olefin va lam ban phan doan thu duwoc (axetylen, metylaxetylen).
Ngoai ra, trong khi con chiva hoi chéat I1dng hydrocacbon ma nhiéu nhét
la benzen, penten.

Khdi lwgng co ban nhirng hydrocacbon cao phan tlr va nwéc duoc
tach ra tr ngay giai doan nén khi du tién. Sau d6, & giai doan nén khi
bac hai va cubi cung, khi dwoc 1am sach khdi tap chéat két Iang.

Phwong phap l1am sach khi khéi H,S va CO, dwoc chon tuy vao ndng
dd nhirng tap chat nay. Néu néng dd H,S va CO, khéng I&n 13m, c6 thé
rira khi bang dung dich kiém. Néu khéi lwgng chung lén, nguwdi ta
thworng s dung phwong phap hap thu bang etanolamin v&i qua trinh
trung hoa hoan toan tinh axit ctia khi bang kiém, trong thiét bj loc khi.

Lam sach khi béng dung dich etanolamin dwa trén co s& nhirng
bazo hiru co nay tao v&i CO, nhitng mubi bén & nhiét do thap va bi
phan ly khi gia nhiét.

2HOCH,CHNH, + Hys ~2049°C_ (HOGH,-CHoNHs),S

100-110°C

Nhw vay etanolamin trong thiét bi giai hap cé thé tai sinh va quay lai
hap thu. Nguwoi ta sdy khi 1an cudi bang dietylenglycol hodc kiém ran,
nhwng ciing ¢6 khi dung oxyt nhdm hodc zeolit vi ching hép phu tbt
nhirng chét ban.



Bang 1.1. Thanh phan san pham cracking va nhiét phan (% khéi lwvong)
CAu tip Cracking Nhiét phan | Nhiét phan
xuc tac hydrocacbon khi | hydrocacbon Iéng
CH, 6-7 16-18 15-20
CoHy4 2,5-3,5 36-38 30-40
C,He 6-7 26-28 5-8
CsHs 14-17 10-12 15-20
CsHs 13-15 5-6 1-3
C4Hs 19-22 2-4 8-12
C4H1o 20-32 - 1-3
C4Hs - 1-3 5-7
H, 0,7-0,9 1,5-2 0,9-1,2

DPé |am sach olefin 1an axetylen, ngwdi ta dung phwong phap hydro
héa chon loc trén chét xuc tac khdng ddng nhat, phan &ng nay khéng
xay ra v@i olefin:

CoH, + H, Pd/Al1,0 ;3 C,H,

DPé dat muc dich nay, ngwdi ta cho xdc tac paladi (trén chit mang) va
chét xuc crom — coban — niken lam viéc & nhiét d6 150°C — 230°C. Cung
v&di axetylen, mét sé dien cé khd nang phan (ng bi hydro héa, néu
mudn gil¢ ching, ngwdi ta chi hydro héa etylen, sau khi da tach phan
doan C,4. Nguwoi ta thyee hién viéc lam sach nay trong phéan doan C, — C;
can phai thém H,.

e Phan tach cac phan doan san pham cuta cracking xuc tac
Téng quat day chuyén céng nghé gébm 3 phan chinh:

- Phan &rng

- T&i sinh va tan dung nhiét

- Phan tach san pham

Hoat déng clia day chuyén nhu sau:

Nguyén liéu méi tir bé chira nguyén liéu (1), dwoc cho qua thiét bi
trao dbi nhiét dng chum, nguyén liéu méi cé thé dwoc tron véi phan
doan tuan hoan HCO (2) va can day (3), sau d6 cho qua 16 dbt
nguyén liéu cracking (4). Nguyén liéu sau khi ra khéi (4) dwoc tiép
xUc v&i dong xuc tac nong tai sinh (6) & day thiét bj phan rng (5) va
Xay ra phan trng cracking xuc tac. Sau khi tach khoi xuc tac, dong
hoi san pham (7) dwoc chuyén dén cot chung cét phan doan (13).
Ap suét trong thiét bi phan ng dwoc khdng ché bang bd phan diéu
chinh ap suat cla cot phan doan. Xuc tac da lam viéc dwoc cho qua
vung tach hoi(con goi 1a bd phan rira xuc tac) bang cach thdi hoi
nwo'c vao.




Hinh 1.3. So d6 céng nghé cracking xuc tac voi 1op x%qgctéggmgil (FCC)

va phan tach cac phan doan san pham.

1- Bon nguyén liéu; 2 — Dong HCO tuan hoan; 3 — Dong can day; .

4 — Lo gia nhiét; 5 - Thiét bi phan tng; 6 — Dong xuc tac déﬁj@[@ 7 — Dong san pham hoi;
8 —,Dc‘)ng xuc tac coc hoa; 9 - Thiét bi tai sinh xuc tac; 10\* gg lang bui xuc tac; 11 -
Thiét bi tan dung ,nhiét; 12 - Loc dién; ) |é h(')a

13 - Cét chwng cat phan doan; 14’- Thiét bi tach. g .

Xuc tac cé chwa coc (8) dwge chuyén qua van diéu khién va
khong ché b&i bd kiem tra mirc xuc tac trong 16 phan rng va sau do di
vao 16 tai sinh. Muc dich chinh cia tai sinh la dot chay |&p coc bam trén
xuc tac bang oxy cua khoéng khi. Xuc tac da tai sinh dwgc chuyén vao
ong phan rng dirng sau khi da dwgc dudi sach khi qua mét van la méo
sw hoat dong cua van nay duwoc khong che, dieu khién tw déng boi %@
phan diéu chinh nhiét dé cta reactor, roi sau dé xuc tac dwoc tronvoi
nguyén liéu racking va hoan thanh mét chu trinh.. Bong th&i ngudi ta
thao xuc tac ban, gia hda ra va bo sung xuc tac méi dé dam bao dé hoat
tinh 6n dinh cla xuc tac theo thdi gian lam viéc.
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Khi ctia qua trinh chay cbc va cac hat xuc tac chuyén dong tir pha
dac vao pha lodng clia dinh 16 tai sinh, dwoc qua 2 cap cyclon dé
gilr lai cac hat xuc tac va tach khi. Sau dé, khéi khi dwoc qua
bubng lang (10) dé tach tiép bui xuc tac réi qua bd phan tan dung
nhiét (11), tiép theo khéi khi dwoc lam sach khdi bui xtc tac bang
loc dién (12) rdi di ra ngoai theo dng khoi.

Hoi san pham (7), dwoc nap vao cot chwng cat phan doan (13)
dé tach chia thanh cac san phdm khac nhau.. Xang va phan nhe
hon dwoc cho qua bd phan ngwng tu rdi vao thiét bi tach khi (14).
Sau khi tach khi, ta nhan dwgc phan doan C4, C, ma chung c6 thé
dung lam khi nhién liéu trong nha may. Phan doan C;, C, chira
nhiéu propylen va buten dwoc tach ra va dung lam nguyén liéu cho
nha may ankyl héa va san pham tiép theo 1a xang da khlr butan
Tl cb6t phan doan chinh ta con nhan dwoc cac phan doan san
phdm nhw naphta nang, LCO, va HCO. Phan HCO cé thé cho tuan
hoan lai thiét bj phan &ng (4), va cudi cung la phan doan dau can
da dwoc lam sach khdi bun xuc tac. Mét phan san pham dinh cua
thiét bi tach bun xuc tac ciing dwoc cho tuan hoan véi HCO.

e Tach khi ttr qua trinh nhiét phan

Bang phwong phap chwng cat nhiét do thip, cd thé tach dwoc
metan, etan... v&i dd sach twong déi cao.

Qua trinh phan tach khi dwoc thwe hién & ap suat 3MPa - 4MPa. bé
tach phan doan metan, can nhiét do t° = -100°C, nhiét d6 nay dwoc thiét
lap nho vong lam lanh etylen, né lam viéc chi khi cé propylen (hoac
NH,), vi propylen khi nén va lam lanh c6 kha nang ngwng tu va khi nén
dén ap suéat khac nhau cé thé cho nhiét do tr 0°C - 40°C. O nhiét do
nay, khi nén etylen ciing nh& dén ap suét khac nhau ma cho nhiét do tw
(-60°C) — (-100°C).

M6t trong nhitng so dé cédng nghé phan chia khi khi nhiét phan phan
doan hydrocacbon Idng dwoc mé ta trén hinh 1.4.

Khi ttr thiét bj nhiét phan dwoc nén ttr tlr trong ndm bac cla thiét bj
nén khi tuabin (1) ( trén so db chi c6 ba mrc dd), sau mdi bac, khi duwoc
qua bo lam lanh (2) va bd phan ly (3), tai dé né dwoc tach khéi phan
nguwng tu (nwdc va nhirtng chéat hiru co), dé tach nhirng hydrocacbon
nang nhat, nguwdi ta ngan phan ngung tlr bac tiép theo va cho quay lai
bd loc bac truwdc (trén so d6 chi cé nén bac | va 1l). Nhé dé hiéu tng
chwng céat duoc thiét 1ap va trong phan ngwng sau bac | ctia bd nén khi
la hydrocacbon 16ng & diéu kién thwdng. Chung dwoc tach ra trong khi
hoa tan trong thap tach hoi (4). Phan nguwng tu dwoc chuyén qua phan
ché bién, con khi quay lai dwéng hut bac | ctia bd nén khi.
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Hinh 1.4. So dd cong nghé tach khi trong nhiét phan hydrocacbon 16ng. |-t +C|Zl
1 — May nén khi; 2, 8, 11, 18 — Sinh han; 3,12 - Thiét bj tach;
4, 6 — Thap tao hoi nwéc; 5 - Thiét bi twéi; 7 - Thiét bi sdy; 13, 14, 19, 20, 21 — Thap

chung cét phan doan; 15 - Thiét bj trao ddi nhiét; 16 - Bd phan cap nhiét cho hoi; 17 - Thiét

bi lam sach; 22 — Van chinh ap.
Sau khi nén bac ba, khi chuyen qua lam sach khai tap chét axit. La

sach bang dung dich kiém hoi lvuqua thiét bj loc dém (5). Sau d6 né

khi dén ap suét 3,5 — 4 MPa. Phan ngwng tao thanh duo’c tach ra khoi

khi va sau khi qua thiét bj phan ly ctia bdé nén khi bac 1V, né chuyén qua

thap tach hoi (6). Tai day khi hoa tan dwoc tach ra va quay lai bo nén 15

khi bac IV. Chat Iong cua thap (6) gom hydrocacbon C, — Cs va dé tach

chung, phan cat nhe cho vao thap cat (21). Ngwoi ta con cho vao day

phan doan tach dwgc khi lam lanh sau. . ] ]

_Sau khi tach hydrocacbon cao, khi chuyén tir thiét bi say (7) da chtra
day Al,O3 hoac zeolit va dén b6 phan lam lanh sau de tach khi.

|
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Dé tiét kiem, ngwoi ta lam sach so bd khi tirng bac nhé chét lam lanh
CO do Iéch nhiét d6 khac nhau. Khi di qua hai thiét bj l[am lanh (8) va (9)
nho vong propylen & trong bo thtr nhat, propylen héa hoi khi t° = -5°C
dén -15°C & ap suét cao, con trong bd thr hai thi & ap suét khong khi
va nhiét do = -45°C, diéu do tiét kiém dwoc nang lvong khi nén chét lam
lanh. Lam lanh tiép trong b lam lanh (10) nho qua trinh héa hoi phéan
doan etan thu dwoc khi tach khi, va trong bd 1am lanh (11) nhd chéat lam
lanh la phén doan metan. Vi nhirng phan doan khi metan va etan thoat
ra tr nhirng bd 1am lanh nay cé nhiét do thap nén nguwdi ta dung né dé
lam lanh nhi*tng phan khac (trén so dd cé chi rd). Mot phan ciu tiv khi
ngwng tu trong buéng lam lanh so bd. Khi dwoc tach ra khdi chat 1édng
trong thiét bi phan ly (12),nhirng dong nay chuyén dén nhirng dia twong
ing cla thap chung cét (13). Theo thanh phan hoi va Idng, thap nay
dwoc goi la thap tach metan. Nhiém vu cia né la tach phan doan metan
khéi nhirng hydrocacbon nang hon dwoc thu lai @ dwéi thap. Metan la
chat khi khé héa 16ng, ngoai ra né dwoc 1am loang béi H, nhw thé cang
lam gidm nhiét d6 ngwng tu ctia né. B&i vay, dé 1ap lwong héi lvu trong
thap tach metan can phai lam lanh that sdu.Do do, viéc lam lanh duoc
thwe hién nhd qua trinh héa hoi etylen 16ng tlr vong lanh & ap suét
khong khi va nhiét do t° = -100°C. Bé thay ddi tirng phan qua trinh lam
lanh nay bdng phan doan metan thu dwoc, ngudi ta chan dén ap suét
0,5 - 0,6 MPa va dung né lam lanh phia trén cta thap.

Chét 1dng dudi thap tach metan (13) gdbm hydrocacbon C, — C..
Muc tiéu tiép theo 1a tach C, va C; dwoc thuc hién trong thap chung cét
(14), dwoc goi 1a thap tach etan. Ap dung binh thwdng trong thap la 2,5
MPa, con nhiét dd phia trén thap gan -10°C. B&i vay, dé 1ap lwong hoi
lwu phai lam lanh nh& vong lanh propylen, (propylen héa hoi dwoi ap
suat cé kha ndng dam bao nhiét dd can thiét do qua trinh héa hoi cla
nd). Phia trén thap (14) thoat ra 1a hén hop etylen va etan véi tap chét
axetylen va khéi lwong khéng dang k& metan va propylen. Phan doan
nay dén bd phan lam sach — hydro dé lam sach khoi axetylen. Nguwo&i ta
gia nhiét né trong bd trao dbdi nhiét (15) nhd nhiét cia dong ngwoc va
sau d6 dén bo gia nhiét hoi (16). Sau d6, nguwdi ta thém vao moét lwong
nhé H, va hydro hoéa trong thiét bi lam sach — hydro (7) trén xuc tac
khéng ddng nhét.

Lam sach phan doan da lam sach bang nwéc trong bd l1am lanh (18)
va sau khi lam sach cho qua bd trao dbi nhiét (15), tiép tuc né dwoc
chuyén dén thap chwng céat (19) goi la thap etylen. Nhiém vu ctia né la
tach etylen va etan, va dong thdi lam sach etylen khéi metan va nhirng
dan suét khi lam sach hydro.

Thap (19) thwong 1am viéc & ap suéat 2,0 — 2,3MPa va nhiét do phia
trén 1a —30°C dén -35°C. Do d6, dé l1am lanh phan ngwng hdi lwu phai
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nh& qua trinh hoa hoi clia propylen 18ng tlr vong lanh. H, cung tap chéat
metan va etylen thoat ra tv phia trén tha, dwgc cho quay lai giai doan
nén khi ban diu twong (rng. Etylen 1dng tr mot trong nhitng dia phia
trén thap (19) dwoc thu lai. Bbi khi né dwoc gilr lai & trang thai long va
khi d6 chuyén dén noi bdo quan hodc xitec van chuyén. Thuong né
dung & dang khi va co6 thé yéu cau & nhitng ap suét khac nhau ( vi du:
twong tw nhw phan doan etan). Phan phan doan etan 1dng tu lai & thap
(19) bi chan lai va st dung do lanh ctia né nhw moé ta & trén.

Chét 16ng trong thap tach etan (14) chuyén dén thap tach propan
(20). Trong thap (20), du&i ap suit ~20 Mpa, phan doan propan,
propylen duwoc chwng cét. Ngwdi ta lam lanh phan nguwng hoi lwubang
nwdc. Nguwoi ta thu va bao quan phan doan nay & dang léng, nhwng tuy
vao ap suat yéu ciu trong giai doan téng hop tiép theo ma nguoi ta
ngan va sl dung do lanh ctia né cho nhu cau nay hodc khac. Phan
doan C, + Cs dwoc thu hdi & dwdi thap tach propan va dwa qua tach
thém thanh phan doan buten va penten trong thap (21).

e (O dac va tach phan doan olefin

- Phan doan olefin thu dwoc khi tach khi nhiét phan thwdng chira dén
2 — 3% mentan va etan, con néu khéng lam lanh khoi axetylen thi cé
dén 1 — 2% hydrocacbon nay. Trong nhirng thiét bi hién dai, chat lwong
etylen tdng dang ké& vi d& polyme hda né thanh polyetylen can phai dat
dd tinh khiét I&n hon 99,9%.

- Tuy thudc vao ngudn thu ma co thé thu dwoc propylen va propan
véi ti I1é khac nhau. Khi tach né tr khi cracking, ham lwong propylen chi
dat 30 - 40%(v); con khi nhiét phan hydrocacbon I6ng, ham lwgng
propylen dat 90 - 95%(v) propylen. Nhirng cu t& khac la hydrocacbon
C, 0,2 - 2,0%(v). Con khi khéng lam sach bang hydro thi c6 0,5 —
2,0%(v) metylaxetylen va propadien. Thwdng ngudi ta dung phan doan
propylen dé tdng hop, khong can phai lam sach thém. Béi véi cac qua
trinh tdng hop cdn ham lwong propylen cao hon, tét hon la tién hanh
c6 dac, ddng thoi tach mét khdi lwong propan bang chung cét. Kh
chwng cét, trong propan cé ca metylaxetylen cung propadien. ngudi ta
thu propylen c6 dé sach cao (99,9%) can thiét d& san xuét polypropylen.

- Phan doan buten: Ciing tuy vao nguén gbc thu ma cé thé chia ra
khéng chi theo ham lwong twong dbi cla buten va butan ma con theo ty
|& ciia nhitng ddng phan khac nhau cla chung, bao gém ca butadien-
1,3.

Bang 1.2. Thanh phan céac ciu ti cla phan doan C,4 (% khdi lvong)

Qua trinh n-C4H1o |ZO-C4H10 n-C4H8 IZO-C4H8 C4H6
Cracking |49 o9 |35-50 |25-40 |5-10 |-

xuc tac

Nhiét phén |5-7 1-3 20 -25 30-35 30-40
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Viéc tach phan doan C, bang chung cét binh thuwéng khéng thé
dwoc vi dd hoa hoi clia cac ciu ti trong phan doan rat gan nhau. Vi vay
phai dung nhitng phwong phap dac biét dwa trén co s& chung cat chiét
tach va qua trinh hap phu héa hoc.

Khi ché bién phan doan C, cda nhiét phan, dé tach butadien-1,3,
phwong phap thwdng dung la hdp phu hoéa hoc bang dung dich
ammoniac-acetat déng I:

Cu®™ + (NHj3)s + CyuHyg Cu*(NH3.C4Hg + NHy

Nhirng phirc nay cung v&i butadien-1,3 bén hon so véi phirc cia
olefin. Khi x& Iy phan doan bang dung dich chat hp phu & nhiét do t = -
10°C - 0°C, né chu yéu la butadien-1,3. Khi gia nhiét dén 40°C, xay ra
qua trinh gidi hap nhitng olefin néi v&i phan butadien-1,3. Tai 70°C —
75°C, butadien-1,3 sach dwoc tach ra, con dung dich hép thu sau khi
lam sach sé& quay lai thiét bj h4p phu.

Nguwoi ta thwe hién qua trinh trong tAng nguoc cla thiét bj cung bd
khudy. Méi thiét bi dwoc trang bi bé phan ly va may bom. Dung dich
chat hap phu sach dwgc cho vao thiét bj dau tién, con phan doan buten
thi vao thiét bi cudi, nguoi ta thiét lap diéu kién tdi wu d& hap thu phan
doan hoa lodng bang dung dich chéat hap thu sach, con ngui ta hap thuy
phan doan cb dac béng dung dich bao hoa.

Trong sb nhirng thiét bi hién dai, nguoi ta thwe hién qua trinh hap
thu trong mot sb thap chiét tach, trong dé phan doan 16ng va dung dich
hap thu chuyén déng ngwoc chiéu nhau nhd sw chénh léch ty trong
(hinh 1.5).

Chéat h4p thu da Iam lanh dwoc cho vao phia trén thiét bi chiét tach
dau tién (1) va chuyén déng ttr trén xudng qua tat ca ba thiét bj. Nguoi
ta cho phan doan C, ban dau vao doan gitra bd chiét tach th&r ba va no
dwoc day Ién trén nhw nhirng phan doan nhe va né dwoc chuyén t
thiét bi nay qua thiét bj kia bang bom. Phan doan C, da tach khdi
butadien -1,3 (C4Hqo + CsHg) dwoc 14y ra tr phan trén cta bd chiét tach
(10) - b6 nay dong vai tro nhw b phan ly. Dung dich bao hoa tir dwdi bo
chiét tach (3) bom vao thap tach hoi (4), tai day véi nhiét o t = 40°C
phan olefin duoc chung cat. B&i vi chung chira nhiéu butadien -1,3 nén
chang quay lai hap thy & phia dwéi thap (3).

Dung dich ttr dw&i thap (4) cho qua thap tach hoi (5), tai day nho qua
trinh gia nhiét ma butadien-1,3 dwoc gidi hap, con chat hap thu tai sinh
dwoc lam lanh trong bd lam lanh (6) va quay lai nhirtng bd chiét tach.

Hién nay dé tach butadien-1,3 nguoi ta thwéng dung phwong phap
chuwng cét chiét tach.Theo so sanh, furfurol 14 chat chiét tach co wu thé
hon axetonitril va N-metyl-pirolidon. Khi c6 chung, qua trinh khac biét
vé qua trinh hoa hoi twong dbi cia butadien -1,3 va olefin tang 1&n nhe
do butadien-1,3 c6 thé lap tire tach khdi nhivng céu tlr khac.
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Hinh 1.5. So’ db cong ‘nghé tach butadien -1, 3 tlr phan doan C4

bang phwong phap hap phu.

1, 3 - Thiét bj trich ly; 4,5 - Thiét bj tao hoi; 6 — Sinh han;

7 - Thiét bi dun néng; 8 - Thiét bi ngung tu.

izo-buten dwoc tach ra béng H,SO,4 40% — 60% (H.SO,4 khdéng phan
ing voi olefin khac). Khi dat dén nhiét dd thdp du dé tao thanh axit
tecbutyl-sunfuric va tec-butanol, ching bi phan hdy dén khi tao thanh
izo-buten, con tao ra nhirtng sdn pham phu |1 polyme izo-buten thap
phan td:

|

(CH3)3COH ____ (CH4),C=CH, 12594 (CH;),C080,0H

So dbé cdng nghé tach phan doan C4 cla qua trinh nhiét phan
hydrocacbon 1dng, bang phwong phap chwng cat chiéf tach dwo’c mo tag
trén hinh 1.6. Chat ha P

Phan doan C, cho vao phan gilra thap (1), con phan trén thap cho
axetonitril, dung dich & dwéi thap cho qua thap tach hoi (2), butadien-
1,3 dwoc chwng cat va chat chiét ly dwoc tai sinh quay lai thap (1). Hén
hop hap thu butan va buten chuyén dén bd phan (3) dé tién hanh hap
thu hoa hoc izo-butan, sau d6 phan con lai dén thap chung cét chiét
tach (4). Phia trén tach dwoc butan réi chwng cat thém dé thu dwoc n-
butan va izo-butan riéng biét, n-buten trong thap (5) dwoc chwng cét
khdi chéat chiét ly, chat chiéc ly quay lai thap (4).

H,80,
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Hinh 1.6. So dd cong nghé tach phan doan C,4
bang phwong phap chung cét chiét tach.
1, 4 - Thap chwng cat phan doan; 2, 5 - Thap tao hoi;
3 - Bd phan hap phu héa hoc iso-buten; 6 - Sinh han;
7 - Thiét bi nguwng tu; 8 - Bd cung cép nhiét. i ] ]
- Phan doan penten: c6 thanh phan rat phiec tap, so liéu twong rng

bang 1.3.
Bang 1.3. Thanh phan cac ciu ti clia phan doan Cs (% khbi lwong)
z, | Cracking n n £ Cracklp a n
Hopchat| . . Nhiét phan | Hopchat |g  xudc | Nhiét phan
xuc tac tac
n-pentan | 12 26 Xyclopent | - 1-2
izo- 60 24 en - 9
pentan 12 12 Pentadien | - 12
n-penten | 16 12 Izo-pren - 8-12
izo- Xyclo
penten pentadien

Trong sb6 nhitng hop chéat nay, izo-penten, izo-pren, izo-pentan va
xyclopentadien c6 y nghia quan trong nhat. Dé tach xyclopentadien,
ngwoi ta dung phwong phap dime hda no:

N

Nguwoi ta gitr phan doan penten dudi ap suat va nhiét do t =
100°C — 120°C, tién hanh chung cét phan hydrocacbon con lai khoi
nhi*rng dime c6 nhiét dé séi cao. Sau dé depolyme hda bang cach gia

] — onft ] ]
\ |
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nhiét dén nhiét do t = 200°C thi thu dwoc xyclopentadien. Hydrocacbon
nay va dime cua né la nguyén liéu chinh cho hang loat cac qua trinh
tng hop.

Izo-pren tir phan doan Cs cua nhiét phan hydrocacbon long dwgc tach
khi chung cat chiét tach két hop véi viéc chung cét tirng phan nhirng
tap chét va chwng cét nguyén liéu ctia phan doan, b&i vi hap thu héa
hoc bang dung dich ammoniac-déng trong trwdng hop nay khéng hiéu
qua.

1.3. Hydrocacbon thom

Vé gia tri, hydrocacbon thom la nguyén liéu dé tbng hop hiru co —
hoa dau, dirng thr 2 sau olefin. Nhiét do s6i cua nhirng dong phan
xylen rat gan nhau, va chang chi cé thé duwoc tach tung phan bang
chuwng cét that chinh xac. P-xylen va durola néng chay & nhiét dé I&n
hon déng phan cla chang, nén thuwéng dung phuwong phap két tinh dé
tach chang. Nguwdi ta con dung phwong phap nay dé tach naphtalen.

Suw c6é mat cia hé lién hop lam cho hydrocacbon thom cé kha
nang hap thu cao hon so véi nhitng hydrocacbon khac, dic biét voi
parafin va naphten. Hydrocacbon thom cé kha nang hoa tan I&n trong
nhitng chét 16ng phan cwc nhw dietylenglycol, phenol. Trong nhirng
hydrocacbon khac, chung tan rat it. Chung dé bi hap phu b&i nhirng
chat hip phu rén (than hoat tinh, silicagen). Nhirng tinh chat nay cla
hydrocacbon thom dwoc dung trong cdng nghiép dé tach chung bang
cach chiét tach, chwng cét chiét tach va hap phu...

Toluen va xylen cé nhiét d& bat chay thap nén dé nguy hiém chay
cia chang rat Ién. Sy déc hai cha chung vwot trdi hon nhirng
hydrocacbon loai khac va doc té trong mau pha hiy tudn hoan mau tay
xwong. Do dé néng dd cho phép trong khdng khi tai noi san xuat déi voi
benzen la 20mg/m°

Hydrocacbon thom thu dwoc tr qua trinh thom hoéa cac loai khoang
san. Cu thé Ia phwong phap nhiét phan, reforming xuc tdc san pham
dau md, cbc hoa than da.

1.3.1. Thom héa nhirng san pham dau

Nhiét phan: khi nhiét phan san phdm dau véi muc dich thu olefin thap
phan t&r, xdy ra qua trinh thom héa nhirng hydrocacbon mach thang.
Két qua 1a trong san pham Idng cua nhiét phan tich tu dan mét lwong
I&n hydrocacbon thom.

Reforming xuc tac: la mot trong sb cac qua trinh quan trong cua cong
nghiép ché bién dau. Qua trinh nay cho phép san xuét cac cau tlr cao
octan cho xdng, cac hop chat hydrocacbon thom (BTX) cho téng hop
héa dau. Ngoai ra, qua trinh con cho phép nhan dwoc khi hydro ky thuat
v&i gia ré nhéat so véi cac qua trinh diéu ché hydro khac. Qua trinh
reforming xuc tac thworng dung nguyén liéu 1a phan doan xang cé tri sb
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octan thap, d6 Ia phan doan xang cla qua trinh chwng cét truc tiép tw
dau thdé, hay tr phan doan xang cla cracking nhiét, céc hoa hay
vibreking.

C6 thé ndi reforming xuc tdc nhw mét qua trinh thom hoéa cac san
phdm dau mé. Khac véi qua trinh cracking dung xuc tac aluminosilicat,
trong reforming ngwdi ta dung xuc tac 2 chirc ndng. Qua trinh chuyén
héa hda hoc khi reforming xuc tac dwgc xac dinh b&i 2 chirc nang cua
xuc tac. Trén tam axit xdy ra phan &ng ddng phan hoa parafin thanh
izo-parafin va naphten vong 5 canh thanh déng dang cyclohexan; mét
khac trén tdm kim loai xay ra phan &ng dehydro hda tao vong no, vong
thom.
1.3.2.Qua trinh céc héa than da

Qua trinh cdc héa bi kéo theo béi qua trinh chuyén héa héa hoc sau
phan hiru co cla than. Cling nhw trong nhitng qué trinh cat mach nhiét
nhirng sdn phadm dau mé, trong qué trinh céc hoéa, nhitng san pham
16ng va khi dwoc tao thanh tir than da it hon t» ddu mé. Vi vay, hiéu
suéat cbc cta né rat 1on (75 — 80%), con san phadm 16ng khoéng dang ké
(4-5%)
1.3.3.Tach va lam sach hydrocacbon thom

Ham lwong cla hydrocacbon thom trong san pham 1éng thu dwoc
tlr nhirng qua trinh thom héa khac nhau dao déng tir 30 — 36% (nhiét
phan va reforming xuc tac) dén 95 — 97% (ankyl hda benzen va nhua
cbc hoa than da). Trong ching con ¢ olefin (tv 2 — 3 dén 15%), parafin
va naphten. Ngoai ra, trong san phdm cbc hda cd mét sd hop chat cua
oxi (phenol, cumol), bazo' piridin, hop chat vong khéng ddng nhét cla
lwu huynh (tiofen, tiotolen, tionaphten), ching cé nhiét do séi gan voi
nhirng hydrocacbon thom twong rng.

Vé&i san pham thu dwoc tr phwong phap ankyl héa benzen va céc
hoa than da. Qua trinh lam sach bao gém nhirng glal doan co bansau:

% Tach phenol bang cach x& ly phan doan san phdm véi dung dich
kiém, roi tr dung dich kiém gidi phéng phenol bang CO,:
ArOH + NaOH ArONa + H,O0

2ATONa + H,0 +CO, 2ATOH +Na,CO,

% Giai doan quan trong la lam sach hydrocacbon thom khéi olefin.

DPéi v&i san phdm thu dwoc tr qua trinh cdc hoa than da coé chira it

olefin, nguwdi ta x& Ii bang axit sunfuric H,SO, 90% — 93%. Khi d6 phan

olefin chuyén thanh ankylsufat va chuyén vao I&p axit va phan con lai bi
polyme hoa.
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t°C

RCH=CH2 + H2804 R-?H-OSOon
CHj
°C
nRCH=CH, — '(|CH'CH2)'n

R

V&i san pham tlr qua trinh nhiét phan, cé chra mét lwong 16n olefin,
nén viéc lam sach ching bang H,SO, khéng hiéu qua. Khi do, ngudi ta
thwc hién sy hydro héa hén hop sadn phadm trén xic tac khéng anh
hwéng dén vong thom.

< DOi voi phan doan san pham thu tr sy coc hoa, sau khi lam sach
bang H2SO,, chung duwoc chung cat dé thu duwoc san pham cubi cung.
Nhwng déi véi san pham thu dwoc tr nhiét phan va reforming xuc tac,
c6 chira rat nhiéu parafin nén chung cat thuworng khdng thwe hién duoec.
Luc d6, ngwoi ta dung chiét tach hydrocacbon thom bang dung méi
chon loc (di-, tri-, va tetra etylenglycol) va dé tang dd chon loc, nguoi ta
thém vao qua trinh chiét tach 5% — 8% nudc.

So db tach hydrocacbon thom bang phwong phap tach chiét dwoc mé
ta trén hinh1.7.

Nguwdi ta cho phan doan nguyén liéu ban dau vao phan dwéi thap
chiét tach (1), né dwoc chuyén I&n trén ngwoc dong voi chat chiét ly tir
phia trén thap di xudng. Phan rafinat thoat ra tlr phia trén thap cé mang
theo mét lwong chét chiét ly, dé tai sir dung no, ngudi ta rira rafinat
trong bé (2) bang nwdc, sau dé dung nhw nhién liéu. Chat chiét ly bao
hoa tir dwéi thap (1) dwoec dun ndng trong bo trao ddi nhiét (3) bang
chét chiét ly tai sinh nong réi chuyén dén thap (4) dé thwc hién chung
cét chiét tach hydrocacbon thom khéi nwéc. Trong thiét bi phan ly (5),
nwéc dwoc tach ra va né lai quay lai thap chwng cét (4), con hén hop
hydrocacbon thom cho vao chwng cat cudi cung. Chét chiét ly tir dwoi
thap (4), sau khi lam lanh sé& quay lai chiét tach, con mét phan cla né
dwoc mang di tai sinh trong thap (6) d& chwng cat phan nwéc dw va lam
sach khéi s&n phdm ngwng tu. Mrc dd tach hydrocacbon thom bang
phwong phap nay dat dén 93 — 99%.
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» Tac nhan trich

Hinh 1.7. So db cong nghé trich tach hydrocacbon thom.

1,4 - Thap chwng cat phan doan; 2 - Thap twai; 3 - B trao dbi nhiét;

5- Thiét bi tach; 6 - Cot tai sinh tac nhan trich; 7 - Thiét bi ngwng tu;

8 - B6 cap nhiét.

bé tach hydrocacbon thom c6 vong ngwng tu (naphten, antraxen,
phenaltren) ngwoi ta dung phwong phap tinh thé hoéa. Tir phan doan
antraxen cta nhwa than da (270°C — 350°C), dwoc néng chay cung vOi
kali hydroxyt va bang thdy phan, nguoi ta tach dwoc mot sb chat can
thiét cho téng hop hivu co dé la cacbazol:

QL =500
© M0 N
K
e Dac t|nh cac phan doan hydrocacbon thom
Hydrocacbon thom thu dwoc tir 2 ngudn chinh d6 la t than da va tw
ddu md. Chung khac nhau vé ham Iwong hop chét hiru co chira lwu
huynh. San phdm thu dwoc tir ddu mé, vi ngay tr phan doan diu
nguyén liéu ban dau chira rat it lwu huynh hodc két qua lam sach bang
hydro tét, nén ham lwong S 1an trong san phdm chi con 0,0001 —
0,002%; con san pham tlr qua trinh céc héa than da thi nhiéu hon dén
khodng 100 lan. Biéu nay cd y nghia quan trong trong cac qua trinh ¢
dung xuc tac véi nguyén liéu 1a nhirng hop chat thom, néu cé hop chéat
chra lwu huynh thi quéa trinh nhiém ban xay ra nhanh hodc phai tang
lwu lwong xuc tac. Nhivng tap chat khac 13 olefin (chi s6 brom dén 0,69
Bro/100g) va parafin (d6 sunfit hda khdng nhé hon 99%)
Benzen va toluen: tuy vao ngudn thu ma cé ham lwong t 99,0 dén
99,9% chét co ban.
Phan doan xylen: c6 thé dwoc chia theo ty I& déng phan cua xylen va
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ham lwong etylbenzen, cé nhiét do s6i gan véi xylen (136,2°C). Tao
thanh khi phan hdéa nhiét nguyén liéu. Thanh phan vi du cta phan doan
xylen nhuw sau:

Bang 1.4. Thanh phan cac ddng phan xylen ((% khbi lwong)

O-xylen m-xylen p-xylen Etylbenzen
Xylen ttr hoa | 4 45 52-60 14-20 8-12
hoc coc hda
Xylen tr hoa | 5 54 40-45 18-20 14-46
hoc dau mo
1.4. Axetylen.

Axetylen 1a chat khi khéng mau, & dang tinh khiét cé mui ete yéu. N6
c6 gidi han nd trong khéng khi 1én, d& nguy hiém vé nd cia axetilen
cang gia tang do qua trinh phan hdyné thanh nhirtng chat don gian téa
nhiéu nhiét. Tinh quan trong khéac cua axetylen la kha ndng hoa tan cla
né Ién hon nhiéu so véi cac hydrocacbon khac.

Axetilen thu duoc tlr cac qua trinh ché bién khac nhau.
1.4.1.Ché bién axetilen di tir cacbua canxi

Cacbuacanxi thu dwoc tir oxit canxi va cdc trong 16 hd quang dién.
Phan (rng thu nhiét manh va doi hdi nguén nang lwong dw trir Ion. Khi
phan hly cacbua canxi bang nwéc theo phan &ng téa nhiét, ta thu dwoc
axetylen

0
CaO + 3C S caC, + CO

Ca02 + 2H20 C2H2 + CG(OH)Z

Tw 1kg cacbua canxi ky thuat co6 chira tap chét cbc, oxit canxi va
nhirng chat khac, co6 thé thu dwoc 230 — 280lit axetylen. Theo ly thuyét,
tr 1kg cacbua canxi sach thi sé tao thanh 380lit axetylen.

Khi phan hdycacbua canxi, cAn phai tuan theo mét s6 diéu kién dé
qua trinh thwe hién binh thwong. Phan tng khéng déng nhat, van toc
ciia phan &ng phu thudéc vao kich thwéc hat cacbua. Khdi phan &ng
phai khudy tron vi trén hat cacbua c6 thé tao thanh 1&p ngan can qua
trinh phan hdy cha cacbua va dan dén qua trinh chay cuc bd. Can phai
gidi nhiét cho san phdm déu dan, dé dam bado cho axetylen khéng b
polyme hoéa va phan huy .

Phwong phap khé

Nhiét phan rng dwoc 1dy ra do mét khdi lwong nwéc dw, nhd qua trinh
héa hoi ctia né. Ca(OH), thu dwoc & dang khd va né duwoc dung dé ché
tao vat liéu xay dwng
Phwong phap wét

Nhiét phan rng dwoc gidi phéng bang nwéc dw, d& dun néng né 1én
50 — 60°C. Trong do, c& 1kg cacbua canxi can gan 10kg nwéc. Nhw thé,
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Ca(OH)g thu dwoc & dang huyén phu trong nwéec, it co loi cho viéc tan
dung tiép theo. ] ,
So dd céng nghé dieu ché axetylen tir cacbua canxi
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Hinh 1.8. So d céng nghé diéu ché axetylen tir cacbuacanxi

1 - Toa chwra; 2 - Bwong ray; 3 — Thung cao vi; 4, 7 — Sinh han;

5 - Thiét bi l&ng; 6 - Thiét bi sinh axetylen; 8, 10 — Thap tw6i; 11 — Thung chia khi wot;
12 - Thiét bi chan Itra, 13- May nén.

CaC, dwoc téi%én trong nhitng toa chra (1), chuyén déng theo
dwong ray (2), rdi dwoc db vao bunke ctia bo tai sinh (6) loai “wét”. Stva
voi thu duwoc trong bd tai sinh khi phan héa CaC,, cho qua thiét bj l&ng
(5), dwoc khudy lién tuc nhe bd khudy hinh quat. Bd khuéy nay chuyén
phan bun lang dén khe mang thao trung tam. Bun vdi dwoc bom bang
bom dac biét dén nhirng giéng lang. Dung dich Ca(OH), trong nwéc, tir
bé l1ang (5), qua bd lam sach (4) va RuocC thu hoi quay tré lai thiing cao
vi (3). Tai day, ngudi ta thém moét lwgng nwéc mai dé bu vao lvgng hao
hut. Tt thing cao vi, nwdc chay dén thiét bi tai sinh (6).

Axetylen tao thanh trong thiét bj tai sinh c6 nhiét d6 50 — 60°C, no
dwoc lam lanh trong bd 1am lanh (7), dwoc tach khdi phan ngwng va
chuyén qua thiét bj loc bac thang (8) v&i dong héi lwu 1a dung dich
H,SO,. Trong (8), axetylen dwoc gidi phong khéi phan dw ammoniac tan
trong nwéc lac tai sinh va luc nguwng tu tai bé lam lanh (7). Sau 4o,
chuyén dén thiét bj loc (9) véi dong héi lvu 1a dirg & ipoclorua natri.
Cubdi cung, chuyén dén bd loc kiém (10), d& lam sach clo bj nhiém &
thap hipoclorua. Déi v&i tAt cd nhirng dung dich hap thu thi phan hbi luvu
duwoc thwe hién nhd bom ly tam. Phan dung dich da s dung, duoc 1y
ra khdi hé thdng mét cach dinh ky va thay dung dich m&i. Axetylen da
lam sach dwegce thu lai trong thung chira khi “wét” (11). T day, nd dwec
chuyén di tiéu dung bang thiét bi nén khi (13), sau khi qua van thay lwc
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bdo hiém hodac thiét bj chan Itra (12).

So sanh nhirng phwong phap diéu ché axetylen: nhwoc diém chinh
cla phwong phap cacbua dé thu dwoc axetylen 1a chi phi nang lwong
dién I&n cho viéc thu dwoc CaC,, nhiéu giai doan chuyén héa nhién liéu
(CaCO; — CaO — CaC, — C,H,) va vén dau tw trong san suét lon. Uu
diém clha phwong phap la thu dwoc axetylen dam déac, 1am sach n6 khai
tap chéat khong khd. Ngoai ra, thu cacbuacanxi dwa trén nguén than da
doi dao.
1.4.2.Ché bién axetilen di tir hydrocacbon

Nguwoi ta thu dwoc axetylen tr metan va nhirng parafin khac theo
phan rng thuan nghich sau:

2CH4 C2H2 + 3H2

C2H6 _— C2H2 + 2H2
Pay la nhirtng phan &ng thu nhiét, can bang cta phan trng chuyén dich
vé bén phai khi nhiét @6 t = 1000°C — 1300°C, trong thwc té t = 1200°C —
1600°C.

Ché bién axetylen theo phwong phap nay twong déi phire tap do xay
ra phan tng phu, chi yéu Ia qua trinh phan hly axetylen thanh cacbon
va hydro. Phan &rng phu xay ra manh liét va dat cwc dai tai nhiét dé t =
1200°C — 1600°C. Nhiét do nay, cling chinh la nhiét d6 phan &ng chinh
dat cwc dai.

Cilng nhw trong nhirng trvong hop khac, viéc diéu chinh hiéu suét
phan ung bang viéc rat ngan thoi gian phan tng (t = 0.01giay), bang
viéc gidm dd chuyén hoa clia nguyén liéu xuéng con 50%.

Tuy theo cach cip nhiét, dé& thwc hién phan ng nhiét phan nhirng
hydrocacbon thanh axetylen, nguw¢i ta chia ra 4 phwong phap: nhiét
phan tai sinh, nhiét phan déng thé, nhiét phan cracking dién, nhiét phan
oxy hoa.

1.5. Khi tbng hop

Khi tdng hop 1a hdn hop khi gdm hydro va oxit cacbon theo cac ti &
thé tich khac nhautr 1:1 dén1:2-2.3.

DPé san xuét khi tébng hop, trwdc tién nguwdi ta dung than, sau d6 dung
qué trinh chuyén hoéa hydrocacbon, ngwoi ta thwe hién qua trinh nay
theo 2 phwong an: dung xuc tac va dung nhiét.

1.5.1. Chuyén héa hydrocacbon

Hwéng dung xuc tac

Phan &ng chinh cla phwong phap nay la chuyén hoa hydrocacbon
bang hoi nwéc trén xac tac Ni/AlL,Os .

CH, + H,0 NiAZOg (0 o

Ti 1& san phadm gira H, : CO kha cao, trong khi d6 dé sir dung cho
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tong hop hiru co, ti 1€ nay rat nho, tir 1 : 1 dén 2-2.3: 1. Cac tilé nhd
nay dat dwgc bang cach, hoac tién hanh chuyén hoéa cac hydrocacbon
l6ng hoac thém vao hoi nwéc mét lwgng dioxit cacbon trong khi chuyén
hoa

Ni.Al,O5

R-CH,-R + H,O CO + 2H,

CH, + O, NIAOs H0oh 4 o,

Céng nghé cda qua trinh gdm nhiéu giai doan: chuan bi nguyén liéu,
chuyén hda, tai sinh nhiét, lam sach san phdm khéi CO,  Trong giai
doan dau, can Iwu y xdc tac niken rat nhay voi cac hop chat chia lwu
huynh. Do vay, ham lwgng lwu huynh phai khéng ché trong gi¢i han
1mgS/m Néu cac nguyén liéu sir dung khong dap trng yéu cau nay, thi
phai tién hanh qua trinh loai lwu huynh bang xuc tac. Giai doan chuan bj
nguyén liéu con bao gébm trén khi v&i hoi nwéc va dun néng so bd hdn
hop phan &ng.

Céc thiét bj str dung cho qua trinh chuyén héa hydrocacbon

l > -————
[ ]

i [l VAN

Hinh 1.9. C4c thiét b phan (rng s dung cho s chuyén héa xuc tac hydrocacbon
a- Lo ong; b - Lo chuyén hda oxy

Do qua trinh thu nhiét Ion, cac chuyén héa hydrocacbon dwoc thuc
hién trong cac 10 ong (hinh 1.9a). Nguyén liéu dugc dwa vao éng co
chtra xuc tac di thé va dwoc dét néng bang khi dm qu nhiét d6 dat
dwoc chi yéu bang phwong phap birc mlﬁCﬂ dlem clua hé
thdng nay la doi héi cac ong phai c6 do6 ¢ khac thé tich
hiru dung cla 16 twong dbi thap vi xtc tac chi chlem mot phan nhd thé
tich clia cac éng.

KK
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DPé khéc phuc nhwoc diém trén, ngudi ta dwa mot hé thdng khac,

trong d6 cac phan (rng thu nhiét thwe hién ddng thdi véi cac phan g
tda nhiét (hinh 1.9b). Cu thé 1a qua trinh d6t chay moét phan
hydrocacbon khi dwa oxy vao sé lam cho hiéu rng nhiét cua toan bd
cac qua trinh tré nén duong.
Céac tinh toan cho thay dbi v&i hé théng nay can dwa hén hop CH, va O,
theo ti 1& 1,0 : 0,55 dé tranh qua trinh nd xay ra. Hon niva, hdn hop nay
sé& bj 1am loang b&i hoi nuwédc, do d6 sé han ché tdi da qua trinh nd. Ti lé
thé tich gitra hoi nwdc va metan cé thé thdp hon so véi trwdng hop
khéng co oxy, cu thé l1atr 1: 1 dén 2,5 = 3,0 :1. Qua trinh nay dwoc goi
la oxy hoa, nd khéng doi héi qua trinh gidi nhiét tlr bén trong va cé thé
thwe hién trong cac 10 voi I&p xuc tac day dac.

Vach 16 dwoec xay bang gach chiju Ira va cé vd ao nuwdc lam lanh
(trong vd 40 nay sé tién hanh tai sinh hoi nwéc). O phan trén cla 16, c6
bd phan trén, va tai day nguoi ta sé dwa hén hop CH, + H,O va O, +
H,O vao. B phan trén cé nhiém vy ddng nhét héa hédn hop nay va
tranh hién twong nd hodc bbc chay. Qua trinh dét chay metan xay ra
nhanh hon qua trinh chuyén héa. Vi vay, & céac I&p xuc tac trén cung
nhiét d nhanh chéng dat dén cwc dai (1100 — 1200°C), sau d6 giam
xudng con khodng 800 -900°C khi ra khai 16. So vé&i hé thdng 16 dng, hé
thdng nay c6 nhiéu wu diém nbi bat, nhat l1a khéng can trang bi cac éng
chiu nhiét cao, két cu 16 don gian va thé tich hiru dung tang dang ké.

Trong thoi gian dai, cac thiét bj thwong dwoc 1am viéc voi ap suét
gan v&i ap suét khi quyén, va nhivng thiét bi loai nay hién nay van con
dwoc st dung. Tuy nhién, gan day nguwdi ta da chuyén qua cac thiét bj
lam viéc dudi ap suét cao, khoang 2 — 3 MPa. M&c du diéu nay lam cho
can bang chuyén dich vé phia khdng mong muén, nhwng né van ching
té hang loat wu thé. Truwdc hét, do van tbc phan (rng ting 18n & ap suét
cao. Do vay, c6 thé tdng ndng suét cua thiét bi, giam kich thwéc clia no.
Tiép theo la c6 thé gidm céac chi phi nang lwong va tai sinh nhiét cia cac
khi ndng.

So dd nguyén téc cta qua trinh chuyén hda metan (khi thién nhién) bang
phwong phap oxy héa dwéi ap suat cao dwoc trinh bay trén hinh 1.10.

Metan nguyén liéu dwoc 1am sach khdi lvu huynh (néu can). Sau do,
dwoc nén trong may nén (1) dén 2 — 3MPa va tron véi mét lwong hoi
nwdc va CO, can thiét. H6n hop nay dwoc dun nong trong thiét bj trao
ddi nhiét (2) dén 400°C, sau d6 duwoc dwa vao thiét bi chuyén héa (6).
Tai day, ngwdi ta cling dwa vao hén hop khi oxy va hoi nudc. Thiét b
chuyén héa dwoc lam lanh & I&p vé 4o, nhiét tda ra sé tai sinh hoi nwédc
v&i ap suat 2 — 3MPa va hoi nay dwoc thu héi & thiét bj thu héi hoi
nwaoc (5). Nhiét cta khi di ra (800 — 900°C), dwoc st dung trong ndi hoi
tai sinh hoi (4) dé diéu ché hoi ap suét. T day, hoi nwédc thu duwoc sé
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tiép tuc dwoc sCP’dung trong qua trinh chuan bi nguyén liéu. Qua trinh
lam lanh dwgc két thuc trong thiét bi twdi nwdce (7), nwédc nay dwoc doi
lwu trong sinh han (8).
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Hinh 1.10. So' d6 cong nghé oxy hoa khi thién nhién dwoi ap suét cao

1-May nén; 2, 3, 10 - Thiét bj trao dbi nhiét; 4 - N&i hoi tai sinh hoi;

5 - Thiét bi thu hoi hoi; 6 - Thiét bi phan tng; 7 - Thiét bi twdi nwdc lam lanh; 5
8 - Sinh han; 9 - Thiet bj hap phy; 11 - Thiét bj giai hap phu;2

12 - Thiét bi chinh ap; 13 - Thiét bj dun nong. ]

Hon hop khi thu dwgc & giai doan nay céJ:ém lwgng cac chat nhw
sau (phan tram theé tich): 15 — 45% CO, 40 = 75% H,, 8 — 15% CO,,
0,5% CH4 va 0,5 - 1% N; va Ar.

Sau d6 la giai doan tach loai san pham khi tong hgp khoi CO, bang
cach cho nwéc hap thu & ap suat cao; nwéc cé chlra monoetanolamin
hoac kalicacbonat. Khi dun néng va giam ap suat, sé xay ra qua trinh
giai hap phu CO, va dung dich hap phu dwoc tai sinh:

CHZOHCHZNHZ + C02 CH20HCH2NH2C02

K,CO3 + CO, + HyO 4~ 2KHCO3

Qua trinh h4p phu CO, duoc tién hanh trong thiét bi hap phu (9),
hén hop khi thu dwoc & day sé dwa di st dung. Con qua trinh tai sinh
dung dich hap phu dwoc tién hanh & thiét bj (11).

Pé thu dwoc 1m® hén hop khi da lam sach khdi CO,,can st dung
0,35 — 0,40m’ khi @4¢H phién, 0,2m> oxy ky thuat, 0,2 + 0,8kg hoi
nwéec.

Hwéng dung nhiét

Qua trinh chuyén héa hydrocacbon & nhiét d6 cao (1350 — 1450°C)
xay ra khéng cé mat xic tac. Ban chat cla qua trinh nay 1a oxy hoa
nhiét khéng hoan toan khi metan (hodc cac phan doan lédng cta dau
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md), trong dd phan rng co ban nhét 14 oxy héa CH, thanh phan hén
hop CO, H,0O va Hy:

CHy +COy == CO +H,O +H,

Ngoai ra con tao thanh moét lwong CO, do nhiét phan cac
hydrocacbon C; va C, (bao gébm ca axetylen). O giai doan cubi clia qua
trinh, s& chuyén hoa hydrocacbon con lai thanh CO va H,. O day, sé
thiét 1ap mot can bang gilra cac oxyt cacbon, ma & nhiét do cao sé co
loi cho viéc tao thanh CO. C6 thé nhan thay, khi axetylen bj phan hiysé
tao thanh cacbon va cacbon nay ciing sé bj hoi nwéc tac dung dé sinh
ra CO:

C+ Hzo — CO+ H2
Hiéu suét tao thanh cacbon ting dang ké trong qua trinh chuyén hoa
hydrocacbon 16ng & nhiét do cao. Do vay d& han ché né, nguoi ta
thworng thém mét lwong hoi nwdc vao nguyén liéu ban dau. Nhw vay,
qua trinh nay cé nhiéu diém giébng v&i qua trinh nhiét phan oxy hoéa
metan thanh axetylen, chi khac la th&i gian lwu & nhiét d6 phan ng
tang lén (khoang 1 giay, so vé&i 0,001 — 0,01 gidy). Phwong trinh tdng
cong clia cac phan rng chuyén hoa metan va hydrocacbon 16ng & nhiét
dd cao nhu sau:

0
CHy +0.50, —— CO +2H, AH =35.6Kj/mol
298

ChHon+2 +0.50, —— nCO + (n + 1)H,

Nhw vay ty 1& H, va CO phu thudc vao nguyén liéu ban dau, co thé
thay di dwoc tr 2 : 1 dén 1 : 1. Ngoai ra, khi con chira 2 — 3% (thé tich)
COy, 0,3 -0,5% CH,4 va nhoé hon hoac béng 1% N, va Ar.

Qua trinh chuyén héa hydrocacbon & nhiét dé cao dwoc thuc hién &
ap suéat tv 2 — 3MPa dén 10 — 14MPa. Thiét bi phan rng cho qua trinh
nay hoan toan twong ty nhw trén H.1.8b, chi khac la trong d6 khéng cé
xuc tac va céc vi chiva xuc tac. Pay 1a thiét bi loai réng s dung trong
cac trwong hop ap suat cao. Thiét bj cd bd phan cach nhiét bén trong va
cé vé 4o nwdc bén ngoai, ddng thoi dwoc trang bi bd phan tron
hydrocacbon va oxy ddm bao qua trinh déng nhat héa hén hop tranh
hién twong nd. Wu diém cha qua trinh nay 1a cho phép kha nang phan
tng don gian, khdng doi hdi chat lwong cao ctia nguyén liéu. Nhirng wu
diém nay cho phép kha nang tng dung rdng radi cla cac qua trinh
chuyén héa nhiét do cao, dic biét dbi véi cac hydrocacbon 16ng (ngay
cé dbi voi mazut va dau tho).
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Hinh 1.11. So d6 céng nghé chuyén héa nhiét dd cao clia mazut 1

1 - Thiét bj nhiét; 2 - Thiét bj phan (rng; 3 - Thiét bj thu hdi bui than; ,
4 - Thiét bj lang; 5 - Thiét bj trao d6i nhiét; 6 - Thiét bj chuyén héa oxit cacbon; 7 - Khéi lam
sach san pham khoi CO,; 8 — Sinh han. 1 )
So db cbng nghé chuyén hdéa mazut dwoc bieu dién trén hinh 1.11.
Mazut dw&i ap suat 2 — 3Mpa, dwoc dun ndng dén 500 — 800°C trong
thiét bi (1) nho st dung nhiét cha cac khi da chuyén hoa. Thiét bj nay
bao gdbm bd phan trao ddi nhiét va ndi hoi (giéng nhw trén hinh 1.8).
Mazut sau khi dét néng, dwoc dwa vao bd phan tron cda thiét b
chuyen héa (2), ngwoi ta cling dwa vao day hén hop oxy véi hoi nworc.
Tai vé 4o cla thiét bi nay, sé tai sinh hoi nwéc cd ap suét cia ap suéat
hoi nwéc ban dau. Khi néng di ra tir thiét bi chuyén héa, dwoc dwa tré
lai thiét bi nhiét (1) nham tan dung nhiét cia ching. Tié’p theo la qua
trinh tach mudi than bang cach phun nuéc & thiét b (3). Nudc cling véi
mudi than sé cha uon thiét bi Iang (4). Tai day, nguoi ta thém vao
phan doan nhe dau M6 co kha nang két tu va tach mudi than tor nuéc. mudi
Sau khi tach mudi than, khi dwoc dwa di tach khoéi CO, theo cac
phuwong phap da néu ¢ phan trén. Trong nhiéu trwong hop can thiét
phai thay déi ti 1&8 H, : CO trong san pham khi theo chiéu hwéng tang
ham Iwong H,. Céng viéc nay co thé thwe hién trong khdi chuyén hoa
oxyt cacbon theo trinh tw sau: khi dwoc dbt néng trong thiét bj trao dbi
nhiét (5) dén 400°C, sau d6 cho thém mét lwgng hoi can thiét va chuyén
vao tron & thiét bj chuyén hoa (6). Tai day, trén I&p xuc tac lién tuc (oxyt
sat, crdm va magie) sé xay ra qua trinh chuyén héa mét phan oxyt
cacbon:
CO + Hzo C02 + H2
H6n hop khi thu dwoc & day sé cé i 1é H, : CO can thiét va tiép tuc
duwoc di qua thiét bi trao déi nhiét (5), sau d6 dwoc lam sach khdi CO,
trong khéi (7) va mang di si dung.
Pé diéu ché 1000m® hén hop CO + H, can 250kg mazut (hodc 380m°

xang
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khi thién nhién), 250 — 270m° oxy va 60kg hoi nwoc. Trong do, tai thiét
bi nhiét sé tai sinh 850 — 900kg hoi ap suat cao.
1.5.2.Diéu ché khi tbng hop bang phwong phap khi héa than

Diéu ché khi tdng hop tlr than dwa trén qua trinh tac dung cla hoi
nwéc theo phan rng thuan nghich va thu nhiét sau:

C + H,O CO + H,
Can Eéng cta phan trng chuyén dich vé& bén phai khi nhiét do 1000°C -
1100°C
Ngoai ra con xay ra qua trinh chuyén hoa cla oxit cacbon duéi tac dung
cua hoi nuwéc

CO + H)O CO, + H,
Hién nay qua trinh khi héa than thuong tién hanh duwéi ap suat cao voi
muc dich nang cao nang suat thiét bi, ap suat s dung la 2 — 3MPa.
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CHUONG 2: CAC QUA TRINH CO BAN TRONG CONG NGHE TONG
HOP HOPU CO’

2.1. Qua trinh ankyl héa
2.1.1.Dac tinh cua qua trinh ankyl héa
Ankyl héa la cac qua trinh dwa cac nhdm ankyl vao phan t&r cac

chat hiru co hodc vo co. Trong thuc té qua trinh ankyl héa cac olefin
nhe va paraffin (iso-butan) thanh cac céu ti tét cho xang, ankyl hoa
benzen va dbéng dang tao ankyl benzen va déng dang dung dé pha ché
xang va lam nguyén liéu tbng hop hitu co héa dau. Ngoai ra, nguoi ta
con dwa nhom ankyl vao hop chat mercaptan, sunfit, amin, cac hop
chat chira lién két ether va qua trinh ankyl héa con la giai doan trung

gian trong san xuét cac monome va cac chét tay ria.

2.1.2.Phan loai phan trng
Dwa trén lién két dwoc hinh thanh
Ankyl héa theo nguyén tir cacbon (C-ankyl héa):

Thé nguyén t& H ndi v&i cacbon bang nhém ankyl.

+ C2H5C1 i» / + HCI

Cac parafin va hydrocacbon thom tham gia phan &ng nay.
Ankyl héa theo nguyén tr oxy va lwu huynh (O, S - alkyk hoéa):
Phan (rng dan dén sy tao thanh lién két git)a nhém ankyl va nguyén

tr leu huynh hoac oxi.

| \—OH | —O0C,H;
/ + CszOH XT / + Hzo

Ankyl héa theo nguyén tw nito:
Phan (rng thé cac nguyén t& H trong amoniac hodc trong amin bang

cac nhom ankyl, day la phwong phap téng hop amin.

ROH + NH; XL, RNH, + H,0
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Ngoai ra con c6 cac qua trinh ankyl hoa theo nguyén t&r khac (Si,Pb,
Al - ankyl héa)

RCL+ si XL, R,Sicl,

Dwa trén cau tao ciia nhém ankyl trong san pham dwoc tao thanh
Ankyl héa mach thang

O - can . O
+ CHsCl _XT . N\~ + HCI

Ankyl héa mach nhanh

s Sy
+ CH;-CH=CH, —H' 3 N~ CH;

Ankyl héa mach vong

© " Q_Cl XTI Q_Q + HCI

M6t sy phan loai khac 1a dwa trén sy khac biéc vé ciu tao clia nhédm
ankyl sau khi dwa vao phan t& hiru co hodc vé co. Nbi bat trong phan
nay la qua trinh dwa nhém vinyl vao véi tac nhan chi yéu 1a axetylen.

2.1.3.Cac tac nhan ankyl héa va xuc tac

Tac nhan thé chia lam 3 nhém sau:
- Cac hop chat khéng no

- DAan suét clo
- Ruou, ete,este,oxytetylen

Xuc tac cé thé chia thanh nhirvng nhém chinh sau:
- AICI;

- H,SO,
- HF
Khi ankyl héa benzen bang olefin cé thé dung xuc tac khac nhuw
nhwa trao d6i ion hay zeolit.
H,SO,4 (94 — 96%(kl)). Néu néng dé cao, tinh oxy hdéa manh, tao
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nhwa, SO,, SO; va nwdc gidm hiéu suéat ankyllat, néu néng dd axit thap,
s& xuc tién cho qué trinh polyme hoéa, dé tao thanh cac ankyl sunfit
twong (rng va khi dét ndng ching dé phan ra tao thanh cac hop chét
gay an mon thiét bj, lam lodng nhanh axit sunfuric. Axit sau khi phan
ing dwoc tai sinh bang cach phan hiy nhiét va cho thém chét kich hoat
dac biéc.

HF (>87%(kl)), han ché vi trong qua trinh sinh ra phan &ng
polyme hoéa va nwéc lam gidm ndng dd HF, tuy nhién mirc dd tiéu hao
HF it hon H,SO,

HF ran va dwoc di thé hoa, thao tac an toan hon va méi trudng sach
hon (d6 hoat tinh twong dwong HF(l)), dé tach san phadm ankyllat vi da
di thé hoa xuc tac.

Xuc tac AlCl;

Zeolit c6 rat nhiéu wu diém thuc ddy qua trinh nghién clu (rng
dung xuc tac zeolit trong twong lai cho qua trinh ankyl héa. Khi dung xuc
tac nay, diéu kién cdng nghé cao hon (P,T) nhwng it s&n phdm phu, dé
tach xuc tac va san phdm sach hon.

2.1.4.Dac tinh nang lwong cua cac phan rng ankyl héa co’ ban
Cac dac tinh nang lweng phu thuéc vao tac nhan ankyl héa va dang lién

két bi pha v& trong chat ankyl hoa. Mot sb thdng sb nang lwong trong
qua trinh ankyl héa dwgc trinh bay & bang 2.1.

So sanh cac sb liédu & bang 2.1 co6 thé thdy, khi str dung mét loai tac
nhan ankyl héa, hiéu &rng nhiét khi ankyl héa theo cac nguyén t&r khac
nhau sé giam theo day C,, > C4 > N> O va dbi voi cac tac nhan ankyl
hoa ciing thay dbi theo day sau: RCI < ROH < RCH=CH, < Oxit etylen
< acetylen.

Hiéu ng nhiét dac biét I&n khi khi c6 sy tham gia cua etylen oxit va

acetylen, xuat phat tor strc cang ndi tai ctia vong 3 canh va sw hap thu
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nhiét cao clia cac hop chat véi lién két ba.

Bang 2.1. Pac tinh nang lwong cua cac phan (rng ankyl héa co ban

Tac nhan ankyl hoa Lién két bj pha v& -AH%gs, Kj/mol
Ca-H 84 - 100
RCH=CH, Caromatic — H 96 — 104
O-H 50 — 63
Caromatic — H 34 — 42
RCI O-H =0
N-H 0-25
O-H 0-21
ROH
N-H 21-42
O-H 88 — 104
CH, - CH, - O
CH=CH O-H 100 - 117

2.1.5.Cac yéu té anh hwéng dén qua trinh ankyl héa
Trong sb cac yéu td anh hwédng dén qua trinh ankyl héa, phai ké dén

cac yéu tb vé néng do clia chat tham gia phan &ng, nhiét do, ap suét
Néng dd tac chat tham gia phan (rng cé tac dung I&n dén qua trinh
ankyl hoa, sir dung thira tac nhan ankyl héa thwong cling lam tang hiéu
suat cia qua trinh nay.

Pa sb cac phan &ng ankyl hoa la phan &ng tda nhiét, va nhiét dé phan
&ng cang tang |én thi tdc d6 phan &ng cang gidm. Tac nhan ankyl hoa
la cac ancol thi phan ng dwoc thwc hién & nhiét d6 cao hon so voi
dung tac nhan ankyl héa la dan suét halogen.

Nhiét dd phan tng dao dong trong khoang tir nhiét d6 phong Ién dén

200° C. Thwe hién phan ng trong pha khi thi cé Iuc nhiét d6 Ién dén
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400°C.
Ankyl héa v&i tac nhan la ancol hay ankyl halogenua thwdng phan *ng
dwoc thuwe hién & ap suat va nhiét dd cao, cé luc dén 37 — 40atm.

2.1.6.Thiét bi dung trong qua trinh ankyl héa hydrocacbon thom
vé&i xuc tac AlCI;
khi

_ankylat <¢E I
N \I_/ ankylat
HZQ_ Tac nhan ankyl héa
Xuc tac |
CeHs £ an_kllat
<; Y —

H.0

_>
- Olefin +
xuc tac|
—»
et ;
Benzen + olefin (RCI) benzen |, . | ¥
+ xuc tac
a b c

Hinh 2.1. Hé théng thiét bi phan (rng ankyl héa hydrocacbon thom véi xuc tac AICIs
a — Thiét bi ng chum, b — Hé thiét bi ndi tiép, ¢ — Thiét bi dang thap réng
Qua trinh san xuat gian doan dwoc tien hanh trong thiét bi phan rng co

bd phan khudy va vé 4o lam lanh (hodc dung 6ng xodn bén trong).
Nguwdi ta dwa vao thiét bj phan &rng benzen va AICI; hodc phirc xuc tac
(10 — 20% so vé&i thé tich hén hop phan trng), sau d6 vira khudy vira
cho vao olfin 16ng hodc dan suét clo va gitr nhiét d& 6n dinh. Néu
chuyén qua san xuét lién tuc, thi trong trwéng hop cac tac nhan ankyl
hoa 18ng cé thé tién hanh theo 2 phwong phap chi yéu sau:
Theo phwong phap dau, nguwdi ta s dung thiét bj dang éng (hinh a),
phan dwéi thiét bi cé bd phan nhii héa hdn hop phan rng. Cac tac chét
ban dau va phirc xuc tac dwoc dwa vao phan dudi cda thiét bj, con nhii
twong tao thanh sé trdi 18n |1&n phia trén theo gitra cac éng (dwoc lam
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lanh bang nwéc). trong thiét bj tach, I&p hydrocacbon duwgc tach ra khoi
I&p phirc xuc tac va sau do dwa vao xt& ly. Thoi gian lwu cda hon hop
trong thiét bi phai bao dam dé két thi cphan rng.

Phwong phap th hai 1a s& dung mot hé ndi tiép gbm tir 2 dén 4 thiét bj
phan rng c6 gan canh khudy (hinh b). ngui ta dwa vao thiét bj phan
ing dau tién cac tac chat ban dau, va hén hop phan rng sau d6 tir bén
héng sé chay qua thiét bi phan tng tiép theo. Gitra hai thiét bi nay co
moét bdé phan tach so bd, trong dé phirc xuc tac tach ra dwoc dwa tré lai
thiét bj diu tién. Khi st dung hé thiét bj ndi tiép sé tranh dwoc hién
twong tiéu hao xuc tac lan trong s&n phdm. Thoi gian lwu cta hén hop
phan (rng trong hé thiét bj ndi tiép khoang 50phut & nhiét d6 40 — 60°C,
ngoai ra thdi gian nay con dwoc xac dinh béi cac diéu kién giai nhiét va
yéu ciu can dat dén can bang sao cho cac san phdm monoankyl 1a cao
nhéat.

Ankyl hoa cac hydrocacbon thom bédng olefin dang khi dwoc tién hanh
trong cac thiét bi dang thap (hinh c), phia bén trong dwgc chéng &n mon
bang cac tdm chju axit. H6n hop 16ng duwoc dwa vao thiét b téi mirc
van trao bén héng bao gdm phtrc xic tac AICI; (20 — 40% thé tich) va
hén hop hydrocacbon khéng tan trong né. O phia dwdi ngudi ta dua
vao benzen khan va phan doan olefin dwgc suc qua chét ldng c6 kem
theo khudy manh. H&n hop 16ng sé chay qua van trao di vao bd phan
tach, sau thodi gian lang tw nhién, I&p xic tac ndng hon phia dudi sé
dwoc dwa tré lai thiét bi phan &ng, con phan sadn phdm ankyl hoa sé&
duwoc dwa di xt ly tiép.

Nhiét cla phan &ng hau nhv dwoc thoat ra béi viéc 1am néng cac tac
nhan va lam béc hoi benzen. Hoi benzen cung véi khi ctia phan tng
dwoc dwa qua sinh han, tai day benzen sé ngwng tu va s4 quay tré lai

phan &ng, con khi sé& dwa di x&r ly. Nhw vay trong thiét bi nay, ché do

36



nhiét d& gan nhw thiét 1ap mot cac tw déng va nhiét do sé phu thudc vao
ap suat cling nhw lwong khi thoat ra (hodc phu thudc vao néng dé phan
doan olefin ban dau).

Khi lam viéc v&i cac phan doan olefin loang, thong thwong phai st dung
ap suat 0.5 — 0.6MPa, sao cho viéc thu hdi benzen tir khi thoat ra dé
dang hon. Nhiét do trong thiét bj 6ng dat khoang 130 — 140°C, diéu nay
sé lam tang san phdm nhwa va gidm hoat tinh xuc tac. Do vay nén giam
ap suét xubéng con 0.15 — 0.2MPa va nhiét d& phan tng phai duy tri &
100°C.

2.2. Cac qua trinh dehydro hoa va hydro hoa
2.2.1.Phan loai phan trng dehydro hoa.
Phan rng bao toan vi tri cia cac nguyén tir trong mach phan t&r ban

dau (s dehydro hoa lién két C-C, C-0O, C-N)
C¢Hs - CoH5 i C¢Hs - CH = CH,
R -CH,0H _t2_ RCHO

RCH,NH, 22 RreN

Phan wng bién ddi vij tri ctia cac nguyén t&r trong mach phan ti ban

dau.
H-C6H14—>

0= 00

2.2.2.Phan loai phan trng hydro hoa.
Phan ng céng hydro theo cac lién két khéng no.

© +H,

Sy tac dung cta hydro kém theo sy tach loai nwéc hay cac chét
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khéng chira cacbon khac.

RCOOH + 2H,

RCH,OH + H,0

RCOC! + H, RCHO + HCI

2.2.3.Cac s6 liéu nhiét dong
Tw cac sb liéu trong bang 2.2 cho ta thdy rang, tat cd phan ng hydro

héa déu la phan (rng tda nhiét va tat nhién phan &ng dehydro héa 1a
phan (rng thu nhiét. Theo tinh toan trén mét phan tlr két hop véi hydro,
hiéu (rng nhiét sinh ra cao nhéat dbi v&i hop chat ©C . Péi véi cac hé
thom thi gia tri cia né nhé hon so véi olefin, dé 14 do hé thom cé ciu
tric bén virtng hon. Khi hydro héa nhém cacbonyl, hiéu (rng nhiét sé
thdp hon so véi lién két C=C. trong trwdng hop nay, sw hydro hoa cac
andehit tda nhiét nhiéu hon (phan &ng 4) hydro hda cac ceton (phan
ng 5). Qua trinh hydro hoa cac nitril (phan &ng 6) cé hiéu rng nhiét
tinh trén mot mol chat két hop véi hydro gan bang véi phan ng 1. 16
rang cac quy luat nay cling dwoc tuan tha dbi véi qua trinh nguoc lai 1a
dehydro héa. T hai phan ng hydro héa cé tach loai nwéc (7 va 8) thi
phan (rng 7 c6 gia tri hiéu (rng nhiét thAp nh4t, con phan rng 8 thi cao
nhat trong tat cd cac phan &ng hydro héa dwa ra. Sy hydro hoda céac
mach theo lién két C-C kém theo su tda nhiét twong dbi nho.

Cac qua trinh dehydro — oxy héa cé hiéu rng nhiét phu thuéc vao ty 1&
gilra phan wng dehydro hdéa va oxy héa. Do sy oxy hoa thwdong toa
nhiét, v&i viéc dwa vao mét lwgng oxy dw co thé lam tang manh hiéu
¢ng nhiét ctia phan &ng tbng cong. Day la mot trong nhitng wu diém
cla qua trinh dehydro — oxy héa, wu diém nay giup loai trlr sy thu nhiét

clia qua trinh can phai nung ndng thuwéng xuyén hdn hop phan rng.
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Bang 2.2. C4c gia tri nang lwong ciia mdt sé phan &ng hydro hoa

stt Phan (rng AHg5, Kj/mol
1 RCH=CH, *Ho  RCH,CH, 113 -134

2 CH= CH 2H;_ CH;-CH, 311

3 CeHe P2 ¢ H), 206

4 RCHO *H3  RCH,OH 67 — 83

5 R,CO Ha R,CHOH 58

6 RCN 2H2 RCH,NH, 134 — 159

. RCOOH %» RCH,OH 38 _ 42

8 N0 Sha 439 — 472

9 -CH,-CH,” TH3_ _cH; + -CH; 42 — 63

2.2.4.Anh hwéng clia cac yéu to nhiét dong dén viéc chon lwa cac
dieu kién cua qua trinh ’
Trong cac qua trinh hydro hoa — dehydro hoa thuan nghich, dé co duoc
cac tac chat véi dd chuyén hoéa cao can phai tién hanh lwa chon céac
diéu kién nham tao ra kha nang dat dwoc trang thai can bang thuan loi
nhat, trang thai can bang nay phu thudc vao cac yéu td nhiét déng hoc.
Céc qua trinh dehydro héa nhw da trinh bay & phan trén, can phai tién
hanh & diéu kién nhiét d6 twong déi cao, thay ddi ttr 200°C dén 600 —
650°C. N6 phu thudc vao dang tac chat ban dau va phan I&6n dwoc xac
dinh béng dac trwng nhiét déng hoc cua phan &rng. Nhuw s dehydro hoa
rwou va amin 1a cac phan tng déc trwng dbi véi nhém nay thuwdng tién
hanh & nhiét dd 200°C — 400°C, twong tw khi diéu ché cac olefin, dien
va arylolefin, thi yéu ciu nhiét do tr 500 — 650°C. Diéu nay cho phép
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tién hanh tat ca cac qua trinh dehydro héa trong pha khi. Khi dehydro
hoa, do sw tach loai hydro thwdng lam tang thé tich khi va tat nhién sé
lam tang nhiét dd chuyén héa nh& ap suét thap. Theo nguyén nhan nay,
dbi v&i qua trinh dehydro hoa thwdng chon ap suat gan véi ap suét khi
quyén, con trong mét vai trwdng hop, ngudi ta tién hanh qua trinh trong
diéu kién chan khong. Nhw & 595°C, mirc d6 chuyén dich can béng cla
etylbenzen thanh styren véi ap suét gan bang 0.1MPa khoang 40%, con
& ap suat 0.01MPa thi dat 80%. Thay vi st dung diéu kién chan khéng,
nguwoi ta thy thuan loi hon 1a pha lodng hdn hop phan &ng bang hoi
nwdc hay khi tro trong diéu kién phan &ng, tv 46 dan dén lam giam ap
suat hoi rieng phan clia cac tac chéat va tdng dd chuyén hoéa can bang.
Do hydro lam dich chuyén can bang vé phia hydro héa con cac khi khac
thi can tr& sw tach ra cla cac sadn pham chinh, nén trong thuc té
thwérng dung hoi nwdc néng nham gitr ap suéat tbng cdng khoang
0.1MPa.

Céc qua trinh hydro hoa theo sb liéu nhiét dong hoc cho thdy co kha
nang thwc hién & nhiét dé thép hon va tat nhién nhiét d6 do phai cho
phép dat dwoc tbc dd phan trng yéu cau.Trong thuc tién san xuét, nhiét
dd dao dong tr 100 dén 350 — 400°C (tay thudc vao hoat tinh xuc tac va
kha nang phan &ng cla tac chi ban dau). O mot sd trwdng hop co
nhiét do twong ddi thap, thi co thé tién hanh phan &ng hadu nhw hoan
toan & ap suat khi quyén.. Do trong qua trinh hydro héa (tiéu thu hydro)
thwong xay ra trwéng hop gidm thé tich, nén dé tdng mic do dich
chuyén can bang thuwdng hay st dung ap suét (ddc biét khi & nhiét do
cao).

Phwong phap khac dé tang mdc dd dich chuyén can bang la dung
lwong dw hydro so v&i ty Ié hop thirc theo hpwong trinh phan &ng.

Phwong phap nay duwoc dung rong rai dé hydro héa & pha khi. Vi du khi
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hydro hoéa benzen & 0.1MPa, 200°C va ty 1€ mol CgHe : H, = 1 : 3, cho
murc dd chyén héa can bang 95.7% va khi dw 10 lan hydro thi sé tang
dén 99.5%

2.2.5.Xuc tac va co’ ché phan trng

Xuc tac

Céc kim loai thudc nhém VIII va |, cling nhw hdn hop ctia chung.

Cac oxit kim loai (MgO, ZnO, Cr,03, Al,O3).

Cac chat xuc tac dang phuc (CuO.Cr,03, Zn0O.Cr,0O;, Co00.MoOs3,
NiO.WQO3, CoO.WO3).

Céc chét nay dac biét 1a kim loai thwdng dwoc phu trén cac chat mang
x6p va bd sung vao dé cac chat tang hoat tinh nhu oxit khac, kim loai
khac, chung dwoc s&r dung & nhirng dang khac nhau tir dang phan tan
nhé trong pha 16ng dén dang vé dinh hinh.

Co’ ché phan (rng

Cac phan &rng nay thuéc vao nhém phan rng dong ly theo nguyén tac
twong tw nhw cac phan trng oxy héa xuc tac di thé. Sw hap phu héa hoc
cla cac tac chat Ién trung tdm céac trung tdm hoat dong K gitr mét vai tro
quan trong, trong d6 nho qua trinh chuyen electron cung v¢i sy tham
gia cla chét xuc tac sé lam yéu hay cat dit hoan toan lién két héa hoc
trong phan tlr cta chat hdp hpu. Nhiéu phwong phap khac nhau cho
thay rang: khi hydro bi hap hpu b&i cac kim loai nh& qua trinh hip phu
vat ly sé lam yéu mot phan lién két va gay ra sw phan ly ctia phan t

+K

K+Hy==XK. H,== K-H..H 2K -H
Céc hydrocacbon no sé bi hap phu & mirc dd nhd nhwng ciing ¢6 kha
nang phan ly theo lién két C-H
K+RH=—= K-H..R—= K-H+ K-R

(hay K- R .. H)
Céc olefin, hop chét thom va phan I&n acetylen ciling nhw ddng déng
cla nd déu cé kha nang hap phu cao, qua d6 xay ra sy cat dit mot
phan hay hoan toan lién két khéng no
K +CH,=CH, === K .. CH,=CH, == K -CH,-CH,-
Chét xuc tac oxit cling cé kha nang twong tw nhwng kha nang cho hap
phu héa hochydro va hydrocacbon cta ching kém hon cac kim loai.
Con ddi véi hop chéat hiru co chira oxi va nito thi hap phu rat tét 1én cac
chét xuc tac hon 1a 1én kim loai.
S twong tac tiép tuc sé xay ra giira 2 bd phan hip phu héa hoc ndm &

41




cac trung tdm hoat déng canh nhau & I&p bé mat hay git!a phan hap
phu héa hoc va hap phu vat ly hay phan nhé ra khdi thé tich phan tc.
Khi dé trong cac qué trinh can bang hydro héa — dehydro héa déu co
tinh thuan nghich & tirng giai doan co s&

K-CHy=CH, + 2H .. K === K -CH,-CH; + H-K ——= CH;- CH;

K K

hay R-H, = CH, + 2K ——i K-|CH-CH3 K R-éH-CHZ-:R-CH=CH2
-KH -K
Phan &ng hydro hoa cac hop chat cacbonyl va dehydro héa ruou déu
cé mot sb6 dac trwng. Ching c6 kha nang xay ra theo co ché cacbonyl
cung v&i sy hap phu héa hoc theo lién két C-O ciing nhw co ché enol
hoa hop chat cacbonyl. Cac thi nghiém v&i cac hop chat da cho thay
rang & nhiét do thap sé xay ra co’ ché dau tién, con & nhiét dd cao thi la
co ché 2
O O* OH

I o |
— CH;- (lj CH; M2 CH;-CH-CH; + K

CH;-C-CH; + K
K
0 OH OH

| | |
CH;-C-CH; + K CH;- CH-CH,-K 12 CH;-CH-CH; + K

2.2.6.Tinh chon loc cua cac phan rng dehydro héa va hydro héa
Tinh chon loc clia cac phan rng nay quan trong trong hai van dé sau:
Han ché cac phan &ng sau hon, dan dén lam gidm hiéu suat cua san
phadm chinh va dé diéu chinh phan (rng xay ra theo nhém chirc xac dinh
cda tac chéat. Do d6, tinh chon loc phu thudc vao sy phat trién ctia phan
ing ndi tiép va song song.

Nhiéu phan &ng hydro héa xay ra qua hang loat cac giai doan. Nhw cac
axit cacboxylic, andehit, ceton s& dwoc khir mdt cach ndi tiép thanh
rwou va hydrocacbon, nitril thanh imin, amin va hydrocacbon

RCOOH Tt rcHO *H2y RCH,0H_H2, RCH,
_HZO —Hzo

RCN _tHy RcH=NH H2, RCH,NH, H2, RCH; + NH;

Trong qua trinh phat trién tiép tuc ctia cac phan &rng nay cé thé dan dén
qua trinh hydrogen hoéa cac hop chah hiru co vdi sy tao thanh cac san
pham cat mach khéng mong muén

+3H, +H, +H,

Trong tat ca cac trwong hop nay, do6i khi yéu cau dirng phan tng & mét
giai doan xac dinh, tc la tién hanh hydro héa mét phan chat ban dau

42



sau khi d& han ché cac phan tng ké tiép.

Ngoai ra, trong phan t&r hop chat hitu co, it khi chira hai hay nhiéu hon
cac nhom chirc cé kha ndng hydro héa, trong dé chi can xay ra hydro
héa mét nhém trong sb chung. Nhw khi hydro hoa axit khéng no, co thé
nhan dwgc rwou khdéng no hay axit no, tv phenol nhan rwou
cyclohexanol hay hydrocacbon thom

. R-CH=CH-(CH,), - CH,OH

RCH=CH - (CH,), - COOH

| . R-CH,-CH,-(CH,), - COOH

CeH,,0H <P cHsoH HHay CHy
-H,0
Trong cac qua trinh dehydro héa, ciing gap cac phan (ng ndi tiép va
song song phu gay ra b&i nhiét dé6 cao hon so v&i hydro héa.. Vi du xay
ra sy cracking nguyén liéu, polyme hda, vong héa va dehydro ngwng tu
dan dén cu thé Ia tach ra cac chéat nhua, keo l1am khir hoat tinh xuc tac.

DPéi v&i chat xuc tac thudc nhom dau, tinh lwa chon clha phan ng sé
phu thudc vao hang loat cac yéu tb, trong sbé dé la kha nang phan tng
twong dbi clia cac chat hivu co hay cac nhém chire riéng biét va phu
thudc vao kha ndng hap phu cla ching trén bé mat chéat xuc tac.
Thuwdng ca hai yéu té déu anh huwédng song song, déi khi yéu td dau xay
ra trwée. Vi du céac lién két déi clha arylolefin thwdng hydro héa dé hon
so v&i nhan thom con andehit dé hon so v&i ceton. Tuy nhién co trwdng
hop 1a kha ndng phan (rng va hap phu thay dbi theo chiéu nguoc lai.
Lac d6 chat cho kha nang hap hpu tét nhat sé bj tach ra khdi bé mat
chéat xuc tac bdi tac chat khac hay sdn phdm trung gian va chi tao dwoc
hydro héa mét lan.

Kha nang hap phu cta chat xuc tac theo twong quan véi cac chat nay
cac nhom chirc khac nhau 1a chi tiéu quan trong, qua do dé xac dinh
cac théng sd nham tang tinh Iwa chon cia phan rng. Cac chét xuc tac
kim loai d3c biét 1a Pt, Pd, Ni khéng c6 kha nang hap phu v&i cac hop
chat va cac nhém chirc cé cuc, va trén bé mét cla ching dé dang xay
ra sy hap phu cta tac chat theo lién két C-C. Vi vay ceton, axit
cacboxylic khéng no va mét vai dan suat cia hydrocacbon thom sé
hydro héa trén bé mat kim loai chud yéu theo lién két C-C v&i sy bao
toan cac nom co6 cwc. Ngwoce lai cac chat xuc tac oxit, co mang tinh thé
phan cwc nén c6 kha nang hap phu dac biét déi véi nhém phan cuc cla
cac chat hiru co. Sw két hop nhiéu nhém chire khi hip phu trén bé mét
chat xuc tac oxit s& gay béi sy dinh hwéng theo nhém cé cuc, vi thé cac
andehit, ceton, axit cacboxylic khéng no va thom, cac hgp chét nito va
cac chat khac sé hydro hoa trén bé méat chat xuc tac chi yéu theo nhém
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chlra chira oxi va bao toan lién két khéng no.

Khéng phu thudc vao viéc Iwa chon chat xuc tac clingnhw cac diéu kién
khac, nhiét d0 sé gay anh huwdng manh Ién tinh dac hiéu cda qua trinh
hydro héa va dehydro héa. Théng thuwéng nhiét dd cang thap thi cang
c6 thé tién hanh phan &ng theo cac nhém cé kha ndng phan tng Ion
hon hay dirng qua trinh & mét giai doan trung gian xac dinh. Nguorc lai
s tdng nhiét dd tao kha nang cho cac chuyén héa sau hon. Tat nhién
cac phan ng cracking, dehydro héa ngwng tu va cac phan ng phu
khéng mong muédn khac cé nang lwong hoat héa cao hon so véi qua
trinh dehydro hoa va hydrohoéa. Nhw dé cracking n-butan, nang lwvong
hoat héa khoang 2510Kj/mol, con dé& dehydro héa né thanh n-buten thi
chi can 168 — 184Kj/mol, chinh diéu nay cho thdy gidm nhiét dé sé tang
tinh lwc chon cho qua trinh, nhwng khi giam nhiét dé thi tbc do qua trinh
cling nhw nang suét thiét bi phan tng ciing gidm. Vi vay, trong thuc té
c6 thé tim mot khoadng nhiét do toi wu twong tng voi chi phi kinh té nho
nhat.

Sau cuing, trong diéu kién can bang bén, tinh lwa chon sé phu thudc vao
thoi gian tiép xudc, xac dinh béi do chuyén hoa thuc té clia tac chat. DO
chuyen héa cang gan v&i can bang thi sw phat trién cla cac phan tng
ndi tiép cla cac qua trinh hydro héa sau, cracking hay ngung tu dan
dén sw giam tinh lwa chon cang tang manh. Vi vay dbéi voi trng qua
trinh dehydro héa va hydro hda déu c6 dd chuyén héa va thoi gian tiép
xuc tdi wu. Thong thwdng qua trinh hydro hoéa tién hanh & dé chuyén
hoa cao (>90%) con thdi gian tiép xuc trong cac trwong hop khac nhau
sé thay doi tr %phuat dén vai gie. O nhiét dd cao hon cla qua trinh
dehydro hoa lam phirc tap bdi tinh thuan nghich cta phan ng thi dé
chuyén hoéa déi khi chi khodng 40%, con thdi gian tiép xic nam trong
gidi han tir %giay dén vai giay.

2.2.7.Thiét bj sir dung cho phan rng dehydro héa etylbenzen.

Pé dehydro hoa ankylbenzen cé thé thwc hién bang cac phuong an
khac nhau. M6t trong s6 do la dung thlet bi phan trng dang ong duwoc
dét néng bang khi dét. N6 dat dwoc gan dén profil dang nhiét cia nhiét
dd nén cho phép nhan dwoc dd chuyén héa cao khi tinh lwa chon tét.
Trong thiét bi nay, chi hpi vé kim loai va xay dwng co ban cao, do dd
nguwdi ta ché tao ra cac thiét bj khac v&i 1&p xuc tac lién tuc, khéng cé
bé mat trao dbi nhiét.
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Hinh 2.2. Hé théng thiét bi phan (rng dehydro héa etylbenzen

a — Thiét bi phan rng don dang doan nhiét,

b — Hé thédng gdm 2 thiét bi phan (rng véi qua trinh dét néng trung gian,

¢ - Thiét bi phan (rng véi vai I&p xuc tac va hoi dét nong cho vao tirng giai doan

Chung lam viéc & diéu kién dang nhiét va hén hop phan rng sé dwoc
lam ngudi twr tlv, trong do hoi nuo’c dong val tro tich IGy nhiét, khdng cho
hén hop ngudi nhanh. Péi voi qu Eéyl é’ he styren trong mot thiét
bi phan (rng doan nhiét, thwong do chuyén hoa cua etylbenzen dat 40%
cung vOi sy thay dm nhiét do twr dau dén cudi 16p xuc tac tv 600 —
620°C dén 540 — 570°C, hang sb téc do theo etylbenzen long 0.2 — 0.3h°
' Nhwoc diém cuEtMHDﬁB?%ﬂsu’ Ialsngt@nhon hop ton tai s& gay ra sw
dICh can bang theo hwdng khdng mong mudn va tuy theo dé ma gay ra
sy thay dbi tbc d6 va dd chuyén hoa.

Trong céc thiét bi m&i, ngudi ta dung két cau hé thiét bj phan &ng garEtbeenl
v&i qua trinh dang nhié chuy nhiéu dén dac tinh cla tr thai c
bang phan rng. Mot tr&g 6 doé (hinh 2.2.b) ¢6 hai thiét Eﬁmn uﬁgtyren
(hay hai lop xuc tac) ma sau khi duo’c lam lanh & thiét bi dau, hdn hop
s& qua thiét bi 2 va dwoc dbt bang hoi néng dén 600 — 630°C.

Thiét bj biéu dién trén hinh 2.2c cé 4 1&p xuc tac, trong dé I&p dau tién
sé cd tat ca etylbenzen tham gia nhwng chi c6 mét phan hoi nwéc. Con
trong khoang khéng gitra cac 1&p xuc tac sé dwa vao sb Iuo’ng hoi b
sung dé lam tang nhiét dé cho hén hop va ‘trong d6 sé xay ra sy pha
loang hén hop dan dén s léch cac théng sb so v&i trang thai can bang
va lam tang téc dd cling nhw tinh Iwa chon cda phan ng. Trong co ciu
thiét bi moi nay, khi gitv tinh lwa chon cao (89 — 90%) sé dat dwoc dd
chuyén héa Ién (60 — 75%) va cwdng dd qua trinh cao (hang sb tbc do
0.5 — 0.6h™") cling nhw gidm hao phi riéng cla hoi.
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2.3. Qua trinh halogen hoéa

2.3.1.Khai niém qua trinh halogen héa

Cac phan rng héa hoc

Nhirng dan suét halogen thu dwoc bang 3 cach co ban: phan (ng thé,
phan rng két hop va phan &ng cat mach.

Halogen hoa thé: 1a sw thay thé nhirng nguyén t& hodc nhitng nhém
khac bang nguyén t&r halogen. Phan 1&n trong sé dé 1a thay thé nguyén
tr hydro.

RH +Cl RCI + HCI

Qua trinh thé c6 thé xay ra trén nguyén t&r cacbon b&o hoa hodc khéng
bdo hoa hoac trong nhan thom. Kha ndng thay thé dwoc duy tri trong
nhirng dan xuéat khac nhau cla hydro cacbon.

Thay mét nguyén t&r halogen bdng mdt nguyén t& khac: dung dé thu
dwoc nhirng dan xuét flo, brom, iod tr nhirng hop chat chira clo.

CCl, + 2HF CCI,F, + 2HCI

RCI + NaBr RBr + 2NaCl

Thay nhirng nhém OH bang nguyén ti halogen: dwoc dung dé diéu ché
mot sé dan xuét halogen, nhw 1a floanhyrit axit.

ROH + HCI RCI +H,0

RCOOH +COCI, RCOCI +C0O, +HCI

Halogen héa cdng: quéa trinh lién két nhitng hidro — halogen voi
nhirng hop chat chwa bao hoa cé y nghia thuwc té rat Ion, gibng nhw qua
trinh thay thé. Halogen tw do c6 kha nang lién két vao ndi C = C,
Cacbon-Cacbon trong vong thom...:
CH,=CH, +Cl, CICH, - CH,CI

HC=CH + Cl, —— CI,CH - CHCI,

CeHg +3CH CgHgClg
Nhitng hydro halogen duwoc lién két theo ndi d6i va ndi ba (hydro
halogen hdéa), con nhirng olefin tham gia vao phan wng clohydro héa:
CHy=CH, + HCI CH3-CH2C|

HC=CH + HC| —— CH, = CHC|

CHy=CH, + Cly + H,0 CH,ClI-CH,0H + HCI

Kha nang halogen héa két hop dbdi véi nhirtng phan &ng ké trén dwoc

git» 6n dinh & nhiéu hydro cacbon chwa bao hoa.

Trwdng hop dac biét cta clo hdéa cong hop, lai la qua trinh lién két clo
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vao nhirng nguyén tlr nam & trang thai hoa tri thAp nhét, vi du nhw tdng
hop phosgen tlr oxyt cacbon va Clo.
CO + Cl, cocl,

Phan (rng cat mach: né cé y nghia quan trong nhat. Qua trinh
dehydro clo héa xay ra rat dé dang (1), nguoc lai v&i qua trinh két hop
véi HCI. Do qua trinh dé dang xay ra khi & nhiét do cao trong dan xuét
declo. Qua trinh declo hoéa (2), nguoc lai véi qua trinh két hop véi clo,
va qua trinh c&t mach theo ndi C-C cé thé xay ra dwai tac dung cla clo -
nhiét phan clo (3), hoac & nhiét d6 cao: nhiét phan (4).
CH,Cl-CH,CI+ Cl, L CH, = CHCI

CCly-CcCly 2L ~¢ccl,=c¢Cl, +Cly

CCly-CCly +Cl, —2~ ¢4

CCly-CCly-CCl; — L~ ¢Cly=CCl, + CCl,
Nhirng tac nhan halogen héa

Nhirng tadc nhan halogen thuworng dung nhét la halogen tw do va
hydro halogen & dang khan nwéc. Tat ca ching déu tan trong chat 16ng
hiru co (Br, > Cl, > F, va HBr > HCL > HF). Diéu nay rat quan trong dé
thwe hién qua trinh halogen héa & pha léng. Ching c6 mui gat, tao
mang nhay trong mét va néu hit thé phai nhirng halogen tw do, thi ngoai
nhwng tac hai trén né con gay ngat thd, déc biét nguy hiém la F, va HF,
chung cé kha nang an mon da va mé xwong.

Clo thu dwoc bang dién phan dung dich NaCl (nwéc mubdi) va hydro
Cl —*~ 0.5Cl, H' —°~ 05H, Na' +OH NaOH
Khi clo thu dwoc cé néng ddé khoang 92% Cl,, c6 chra tap N,, O, va
CO,. Chung c6 thé dwoc tach ra bang cach héa 1dng clo, qua trinh hoa
hoi ciia né sé cho san pham sach.
Clorua hydro thu dwoc khi hydro va clo tac dung & nhiét dé cao:
H, + Cl, 2HCI

Nguwoi ta san xuét flo bang dién phan nong chay hydrodiflorit canxi.
Con florua hydro khéng ngam nuwéc dwoc ché bién nhe tac dung cla
axit H,SO, trén CaF, néng chay.

oot 05F, K'Y - 05H, CaF, +H;80, —— CaS0, + 2HF

Téat ca nhirng chat tham gia phan (rng halogen héa déu &n mon thiét bi.
Tac déng an mon cla chiang ddc biét tang khi c6 dm. B&i vay, trong
nhirng qua trinh clo hda, thuwérng dung ddng hodc niken lam vat liéu ché
tao thiét bi, con khi clo héa va brom héa, nguwdi ta bao vé vé kim loai
bang vat liéu chi, men ho&dc gém, sir. Ngoai ra, con dung ca nhirng loai
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thép chuyén dung, grafit, thay tinh d& ché tao nhirng dwdng éng chi. Bé&
gidm &n mon, nguwdi ta phai sy nhivng chéat hiru co va halogen.
Ky thuat an toan trong nhirng qua trinh halogen héa

Ngoai nhirng van dé chung vé sy doc hai va dé nd ctia nhirng chat
ban dau (hydrocabon, oxyt cacbon), khi halogen héa con xuét hién
nhirng diéu kién riéng vé ky thuat an toan lao déng.

Th& nhéat: khong chi nhitng chét tham gia phan (rng halogen hda ma
con ca nhivng dan xuét halogen thu dwoc co6 dd ddc hai rat Ién. Chang
anh hudng dén hé than kinh trung wong, gay ra nhivrng tac déng (rc ché
hodc mé man (clorofoc, cloral), tao mang nhay trong mat va néu hit the
chung (benxenflorit, cloaxeton) c6 the gay ngat thd. Do do khi halogen
hoa, doi héi phai c6 yéu cau cao vé dd kin cua thiét bi va quat théng gié
cho xwdng. Tai noi lam viéc, bat budc phai co phwong tién clru thuwong
giup do dau tién va mat na phong déc.

Th hai: halogen ty do twong tw nhw oxi va khéng khi, la co6 thé tao
véi hydrocacbon va CO nhitng hén hop ndé nguy hiém. Qua trinh dbt
chay chung trong oxy téa nhiét nhiéu va & ndng dé xac dinh sé& dan dén
nd. Gidi han trén va duwédi cta tinh dé nd, ddi v&i hdén hop cla parafin
thdp phan t&r va olefin thAp phan tl v&i clo ndm trong khoang 5 - 60%
(thé tich) hydro cacbon. Do can sw an toan khi trén hydrocacbon v&i
halogen, dac biét la trong nhirng phan ng pha khi & nhiét d6 cao, nén
can thiét phai cé céac thiét bi chuyén dung. Tinh nguy hiém vé nd cla
trong qua trinh san xuét cang tang vi cd nhirng dan xuét halogen ciing
c6 kha nang tao hén hop nd nguy hiém véi khdng khi. Vi du gi¢i han nd
trong hén hop va&i khdng khi ctia CHsCl (7.6% + 19.0%) ; C,HsCl (3.8%
+15.4%); C,H4Cl, (6.2 + 16.0) (% thé tich).

Khi tdng sé nguyén t& halogen trong phan tl, nguy hiém nd clta hop
chat gidm dan, tetra-clometan tham chi con dwoc dung dé dap Itra.
2.3.2.Clo héa chuéi géc

Téat c& nhirng qua trinh halogen hoa, theo co’ ché clia ching ma chia
ra lam 2 nhém: gbc chudi va xuc tac ion. Nhém 1 gém cac phan tng
thay thé nguyén tlr hydro trong parafin, olefin va hydrocacbon thom,
cling nhw qua trinh két hop halogen theo lién két cacbon — cacbon trong
anken, ankin va trong vong thom.

Co s& ly thuyét caa qua trinh

Co ché phan (rng

Nhirng qua trinh nay lién quan t¢i nhirvng phan ng chudi khong
phan nhanh, qua sw tao thanh trung gian ctia nguyén t& clo va cia gbc
tw do.

Sw hinh thanh chubi: Khi tién hanh clo héa theo phwong phap nhiét
(clo héa nhiét ) & pha khi, qua trinh hinh thanh géc tw do dat dwgc nho
sw cat phan t& clo dw¢i tac déng clia nhiét do cao, cung véi sy tham gia
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cta thanh ho&c nap binh phan ng, nh& qua trinh hip thu hoa hoc, ma
lam gidm nhe sy bé gay ndi CI-Cl:

Doi khi clo hda nhiét xay ra & nhiét do vira phai (100 — 200°C), nhiét
dé nay khéng du dé pha v& lién két CI-Cl. Gbc ty do trong trwérng hop
nay, dwoc tao thanh khi twong tac qua lai cia clo va nhirng chét hiru co
khac:

CH,=CH, *Cl2 _ cicH,-CH, +Cr
+C|2 * *
RH R" +HCI +Cl

Khi clo héda quang hoéa, qua trinh cat mach phan t& clo dat dwoc nhe
qua trinh hap thu nang lvong lwong te, vi du khi chiéu bang chum tia
cwc tim.

Cl, Y 2Cl’

Cubi cung, khi clo héa hoa hoc, ngudi ta thém chat khéi dau, nghia
la chét cé kha nang bi phan hay thanh gbc tw do & nhiét do vira phai,
thwong 1a peroxit benzoil va 2,2 — azo — bis (izobutylronitril). Géc tw do
tao thanh khi twong tac véi phan tlr clo nhanh chéng cho gébc clo:
(CeH5COO0), 2CsH5CO0O" 2CgHs +2CO,

NC - C(CHs),N = N - C(CH3), - CN 2NC - C'(CH3), + N,

CgH'5 + Cly CgHsCl + CI’

Qua trinh phat trién chuéi mach: n6 xay ra nh& sy hinh thanh cua
nguyén tt clo trong giai doan hinh thanh chudi. Khi thay thé mat xich
cua chudi tir 2 phan &rng don gian Iap lai:

Cl'+ RH R" +HCI
R+ Cl, RCI +CI
Qua trinh két hop vai olefin xay ra nhw sau:

. L |, [, || .
Cl +|C=|C—> CI-(|3-C|3 ; CI-?-lC +C|2—>C|-|C-(|3-C|+C|
Qua trinh két hop phu’c tap hon theo ndi Cinom-Cinom

CI A (|3I
Cl . Cl
O 2 o/ o (Y
-CI
CI

Cl |
. © S VJ
-Cl cr cr cl” cv

Chiéu dai cia chubi, nghia 1a sé méat xich trong do, khi clo héa nhirng
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chét tinh khiét co6 thé dat t&i mwoi ngan. Khi dung nhivng chét ky thuat,
chudi chi gém khodng may trdm mat xich.

Qua trinh ngat mach: Khi clo héa & pha khi, thwdng xay ra qua trinh
drt chudi trén thanh hodc nép binh.
Pang cha y 1a nhitng trwdng hop ngat mach két hop dac trung cho qua
trinh pha 16ng. Qua trinh dt chudi xay ra trén gbc hydrocacbon (clo héa
hydrocacbon), trén nguyén t& clo (clo héa dan xuét clo) hodc trong mét
s6 trwdng hop bang cach két hop géc.
RCH = CH, + RCH,CH; =~ 2RCHy - CHy —— RCHy - CHy - CH, - CHyR

2cl” — Cl R +Cl' RCI

Cudi cung, qua trinh dit chudi co thé xay ra trong nhirng chat tc ché
khac nhau (phenol, hop chat lwu huynh, oxi).

Nhirng san pham thu dwoc

Bang phuwong phéap clo héa pha 1dng chudi gbc, ngudi ta thu dwoc
nhiéu san pham.

Polycloetan: 1,1,2 — tricloetan CI,CHCH,CI la chét lédng, c6 nhiét d6

séi 113.9°C. Nguw¢i ta thu duwoc no twr 1,2-dicloetan ,cung sy tao thanh
san phém phu 1,1,2,2 va 1,1,1,2-tetracloetan. N6 duwgc dung dé san
xuat monome chinh 14 vinylidenclorua CH, = CCl,
1,1, 1-tricloetan hoac metylcloroform CH;CCl; la chét ldbng, cé nhiét do
sbi 74,1°C, thu dwoc tir 1,7—dicloeetan, v&i san phém phu la 1,1,2-
tricloetan va tetracloetan. N6 dung lam dung méi rat t6t va dwoc san
xuat véi khdi lwong Ién. Cach khac dé thu dwoc né 1a hydroclo hoéa
vinylidenclorua.

Pentacloetan: CCI;CHCl,, chét Iéng, c6 nhiét do sbi 186,8°C, no
dwoc t6ng hop béng cach clo héa 1,2—dicloetan hoac 1,1,2,2-
tetracloetan. N6 dwoc dung dé ché bién dung méi can thiét —
tetracloetylen CCI=CCl,, hecxacloetan - CCI;CCl3, la tinh thé (nhiét do
bdc chay 185,6°), thu dwoc badng cach clo hda triét d& bat c cloetan
nao. N6 dwoc diung dé san xuét triflo-tricloetan Cl,CFCF,CI (dung mbi)
va dac biét la triflocloetylen CCIF=CF, (monome) va freon.

Cloparafin cé rat nhiéu loai v&i cong dung khac nhau. Cloparafin-1,3
chira 12 — 14% clo, thu dwoc tr phan doan dau Ira hodc phan doan
hep hon (Cy, - Cq) clia dau parafin, cling nhw t hédn hop n—parafin
tach ra tw nhirng phéan doan twong rng. N6 la monocloalkan bac 2 voi
hén hop ddng bac | va dan xuét diclo. Nguoi ta dung né dé tbng hop
chat hoat ddng bé mat loai ankylaren sunfonat.

Cloparafin 16ng chiva tir 40 dén 49%, duwgc dung lam chat héa déo (dac

biét dbi v&i polyvinylclorua) va chéat phu gia cho mé béi tron.

Cloparafin ran cha 70-72% clo, dung lam phu da cho nhwa va cao su

dé tang dd chdng chay cho chang.

Dan xuét clo cla aren: benzylclorua CgHsCH,CI, & chéat 1dng, sbi &
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179,3°C. Nguwoi ta thu duoc béng clo héa toluen v&i sy tao thanh san
phém phu la benzalclorua CgHsCHCI,,benzotriclorua CgHsCCl; va
clotoluen CIC¢H,CHj3. Benzylclorua dwgc (rng dung trong cac qua trinh
dwa nhém benzyl vao nhirtng chat khac nhw diéu ché benzylxenlulo,
benzyl ete, benzyl ancol, benzyl amin, butyl bezyl phtalat (chat rat déo)
va nhirng chat khac.

P-xilendiclorua CICH,CgH4CH,Cl dwoc san xuét bang clo héa p-xilen va
dung dé tdng hop polyme bén nhiét.

Hexaclo-m va hexaclo-p-xilen Cl;C-CgH4-CCl3 la tinh thé; nguwoi ta thu
né bang cach clo héa m- va p- xilen twong rng. N6 dung dé san xuét
dicloanhidrit izo-phtalic axit [CeHs(COCI);] (tao thanh khi hydro hoda
hexaclorit). Ngoai ra, hexaclo-p-xilen la dwoc phdm dé chiva bénh.
1,2,3,4,5,6-hexacloxyclohexan, hoac hexacloran CgHgClg thu dwoc béng
cach cong Cl, vao benzen véi qua trinh tao thanh san phdm phu hepta-
va octa-cloxyclohexan. San phadm ky thuat l1a hén hop 8 ddng phan lap
thé, trong s6 do chi co6 déng phan o la cé hoat tinh dé l1am thubc trir sau
(tinh thé, néng chay 112-113°C). Ham lwong clia né trong san pham ky
thuat 1a 11-18%, béi vay nguoi ta thwe hién tuyén tinh déng phan v,
bang cach chiét tach dé thu dwoc san pham giau hexacloran cé chira
80-90%, dong phan y va dwoc goi la lindan (99% déng phan y). Nhirng
ddng phan con lai d& x& ly thanh triclobenzen, bang cach dehydroclo
héa. Hexacloran dwoc dung lam thubc trir sau.

Diéu kién cua qua trinh va cac dang thiét bi phan rng

Nguwdi ta thwe hién clo héa pha 16ng, bang cach lam sui bot clo dang
khi qua I&p chéat Idng phan (rng. Clo hoa tan trong chat 16ng va phan
&ng xay ra trong dung dich. Trong nhiéu trwéng hop, médi trwong 1dng
chinh la nhirng tdc nhan hiru co, véi lwong du nhiéu dé tranh qua trinh
clo héa sau. San pham tao thanh ngay cang tang, ty trong cla hén hop
ciing tdng, nguoi ta dung ty trong dé kiém tra mirc d6 chuyén hoa. Khi
ché bién polycloparafin va hexacloxilen 1dng, thanh phan pha 16ng thay
ddi trong qué trinh phan &ngy dén khi tao thanh san phdm sét hoac
néng chdy. Cudi cung, khi ché bién polycloparafin ran va polyme da clo
hoa, d& déng nhat tot hén hop, ngwdi ta dung dung mbi (tetraclometan,
o-diclobenzen).

Trong cbéng nghiép, nguwoi ta st dung tac nhan quang héa hoac héa
hoc trong giai doan khéi dau. Phwong phap 2 cé wu thé Ia cu tric mac
xich, phan (rng don gidn nhwng phai thém chi phi chét kich hoat dat tién
hon. Trong phwong phap 1 thi cAu tao 1a phan (rng phuc tap hon. Tang
von dau tw va chi phi nang lwong dién, nhwng khéng cé chi phi vao chét
kh&i dau, con nhirtng chat tdng hop khéng bi ban béi nhivtng s&n pham
phan hdycua né. Viéc chon phwong phap, duwoc xac dinh dwa vao
nhirng yéu td kinh t&. Ngoai ty 1& nhirng chat phan trng ban dau, viéc
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chon nhiét dé va néng dd chéat khéi dau hodc cwdng dd chiéu sang
cling c6 y nghia quan trong.

Khi clo héa quang hoéa, viéc chon nhiét dd khéng gi¢i han trong
khodng gi¢i han ndo ca, b&i vi n6é hoan toan khéng anh huwéng dén van
tdc phan rng. Hon niva, nd thich hop hon khi lam lanh bang nwéc. Vi
vay, tdbng hop quang héa hexacloxyclohexan thyc hién & 40 — 60°C.

Khi dung chat kh&i dau, viéc chon nhiét dd dwoc quy wéc bang van
tdc I&n nhét co thé, cha qua trinh phan hoa chung. Nhiét dd bang 70 —
100°C dbi v&i azo-bis izo-butylronitril va 100 — 120°C dbi voi peoxit
benzoil, khi co sw lién hé gilra nhiét do va nong do chat khai dau

Do do, dé glam lwong chét khéi dau, nguoi ta glam nhiét do va ndng
d6 chéat khéi dau, nhwng diéu nay dan dén viéc gidm van tbc phan tng
va tang chi phi cho giai doan phan ng. Vi né doi héi sy tdi wu vé diéu
kién cla qua trinh theo tiéu chuan kinh t&. Lwong chat khdi dau cé thé
giam, néu cho vao tirng phan va vao tirng thdi diém khac nhau (khi qua
trinh tudn hoan) hodc 1a theo chiéu dai cta thiét bj phan wng (dbi voi
diéu kién phan ng lién tuc), hoac s thay ddi nhiét do theo viéc chi phi
chat kh&i diu. Diéu ké trén xay ra véi clo hoa quang hoa, khi qué trinh
tang cwdng do chiéu sang va van téc dan dén viéc gidm chiéu dai chudi
va tang chi phi cho nang lwong dién. Sy ti wu cho ca 2 trwérng hop nay
la cwdng d6 cua qua trinh khéng cao.

B& phan phan (rng (la tat ca qua trinh clo héa pha 16ng), c6 thé thuc
hién lién tuc va gian doan. Thiét bi co ban (thiét bi clo héa) phai dwoc
cung cap clo bang binh khi 16i, thiét bj 1am lanh dé thoat nhiét, thiét bj
lam lanh ngwgc dong hoac bd tach khi trén dwdng thoat khi (HCI),
dwong 6ng bat budc va thiét bj do kiém tra.

Trong phan &ng clo hoa trong 10 quang hoa, luén c6 dung cu dé
chiéu sang phan phan trng (dén thuy ngan - thach anh phia trong dwgc
bao vé bang dén trAn hodc dén ngoai dé chiéu sang thiét bi phan &ng
qua cua so thay tinh trong vo).

So d6 16 phan &ng dac trwng dé clo hoa gbc chudi pha 16ng dwoc md
ta trén hinh 2.3.

So d6 the nhat (hinh 2.3.a) dung dé cho qué trinh tudn hoan va 1a
thap suc khi réng v&i bd phan lam lanh dat & ngoai. Qua trinh hoi Iwu
phan phan &ng qua thiét bj lam lanh, dwoc thwc hién bat budc (nhe
bom), hodc nhd qua trinh héi lwu tw nhién (dwéi anh hwdng cla sw
chénh |&ch ty trong clia bot khi day va néng cutia chat 16ng trong thap va
phan lanh hon khéng chra khi cla chét 16ng trong vong hoan Iwu).
Bang phwong phap nay, ngudi ta thu dwoc polycloparafin. Khi clo hoa
polyme, trong dung dich cé thé thoat nhiét phan ¢ng nhé qua trinh hoa
hoi cia dung méi. Dung méi nay dwoc ngwng tu va quay lai vao 16 phan
trng nh& bé phan lam lanh nguwoc dong.
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Hinh 2.3. So’ d6 16 phan tng clo hoa gbc chubi pha 1dng

a — Qua trinh tuan hoan véi sy lam lanh bén ngoai

b — Qua trinh lién tuc v&i sw lam lanh bén trong

¢ - Qua trinh lién tuc v&i sw lam lanh ngwgc dong

Phwong an hoat dong lién tuc cda [0 phan rng c6 qua trinh lam lanh
khéng hiéu qua vi sw khudy trén manh hén hop phan &ng va lam giam
dd chon loc. Vi ly do nay, thiét bj phan &ng hoat ddng lién tuc dung &
dang thap suc khi v&i sy lam lanh bén trong (hinh 2.3b) nhé nhirng dng
xodn (ddi khi nh& vé boc nwéc) va thiét bi ngwng tu nguwoc. Chét l1dng
va khi thwong chuyén déng ngwoc dong nhau, khi d6 dé gidm viéc
khudy trén manh va dé tdng dd chon loc, tét nhat 1a phan nhé thiét bj
phan rng theo chiéu cao cla day dia hoac theo bac cua thiét bj phan
rng.

Khi clo héa v&i cac ché?% nhiét do s6i thap (1,1 — va 1,2 <i'%lo
etan), nhiét thoat ra dwgoc dwa ra ngoai nhd qua trinh hdéa hoi cla
nhirng chat nay trong dong HCI. Trong trwéng hop nay, viéc 1am lanh
trong la khdng can thiét, va vai trd nay dwoc giao cho thiét bj l[am lanh
ngwoc dong. (hinh 2.3c).

2.3.3.Clo héa xuc tac theo co ché ion |
Qua trinh nay la c6éng halogen theo néﬁ gé'i’\gg:oi ba, clohydro hoa

olefin, phan ng hydroclo héa thay thé vao nhan thom va clo héa moét
s6 hop chét chira O, va N,.
Cac phan rng héa hoc
Halogen héa cdng hop bang halogen tw do
Cdng halogen theo néi d6i C=C
Trwdc day da gap qua trinh cdng clo vao olefin trong pha khi theo co
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ché gbc chudi. Néu khi do 1a pha 16ng thi sy tang van téc it va xay ra
trong dung dich. Co' ché phan &ng thay déi dwoc chirng minh, nhé qua
trinh vdng mét cda anh sang va anh hwéng cta nhirng chat kich hoat
hda hoc.

Khi cho chat phan (rng ban dau qua pha I16ng (chét Idng nay thudng
la s&n phadm phan &ng), d& dang xay ra qua trinh cdng clo hodc brom
theo ndi doi:

RCH; = CH, + X; —» RCHX - CH,X

Phan (rng nay xay ra rat nhanh, tham chi khi & nhiét do thap, nhung
nhitng xuc tac loai axit khédng proton lam tang téc phan (rng (vi du
FeCl;). Co ché cha qua trinh ndm trong qua trinh cdng ai dién t&r voi sw
tao thanh phirc  va phire o trung gian.

HoC  Cl,  HoC +FeCly  HaCCl +FeCl, H,CCl
[I —_— [l —»Cl —Cl ——— 5 .
H,C H,C -FeCly H,c  -FeCl3  H,CCl

Vai trd FeCl; dwoc gidi thich khéng chi bang qua trinh tang tdc giai doan
chuyén phtrc © thanh phirc ¢ ma con bdi sy tao thanh phirc

Cl — CI: FeCls.

Phan (ng xuc tac theo th& tw olefin, Cl, va FeCl;, nhwng trong do
thwdng cd ca qua trinh khéng xuc tac theo clo & bac cao hon. Kha nang
phan &ng cla olefin phu thudc vao d én dinh cla cation trung gian va
thay ddi nhu sau:

RCH = CH, > CH, = CH, > CH, = CHCI

Axetylen cling c6 kha nang céng clo:

He=CH —%2» cHcl = cHel —£2» cHel, - cHely

] day, dung xuc tac FeCl;, va do van tbc giai doan 2 cao nén sy tao
thanh dicloetylen rét it.

Trong tat ca nhirng qua trinh nay, phan rng phu thé H, cling xay ra;
két qud tao thanh clorua cao phan t& hon (tricloetan tir etylen,
pentacloetan tlr axetylen...) phan &ng thé cé co ché gbc - chudi, khi dé
sw hinh thanh chudi dwoc thwe hién khi & nhiét dd thp nhe twong tac
cua clo voi olefin:
RCH, = CH, + Cly —» CH,Cl-CH, +CI
Pé ngan qua trinh nay, co thé gidm nhiét dd, nhwng hiéu qua nhét 13
dung chét e ché phan (rng chudi va xuc tac loai khéng proton. Mt
trong nhirtng chat ¢ ché coé thé dung |14 oxy da co trong khi clo, né
dwoc dung trong tt ca nhirtng qua trinh da néu trén. Khi cho xuc tac
vao, s& lam tang van tbc phan (rng cdng, va tdng do chon loc clia no.
Két qua két hop tac dung cla oxy va xuc tac 1a lwong san pham t phan
tng phu thé H, khi clo héa etylen dwoc gidm tir 10 dén 0,5 — 2%.
San pham thu dwoc

San phadm thu dwoc véi sb lwong lén nhat la 1,2—dicloetan
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CH,CICH,CI (chét 16ng, séi & 83,5°C). Nguw&i ta thu dwgc né nhd phan
tng cong clo vao etylen va dwoc dung dé san xuat monome vinyclorua
CH,=CCl,, polyclorua etan va etylen (dac diém clGa dung méi tri- va
tetracloetylen CHCI=CCI, va CCI,=CCl;), cing nhu etylendiamin
NH,CH,CH,NH,, cao su polisulfua thiocol (-CH,CH»-Sx-), va loai san
phadm khéc. 1,2 dicloetan cé trong thanh phan ctia mét sé chat hun (diét
con trung).

1,2-diclopropan CICH,CHCICH; (chét léng, soi 98,6°C) thu dwoc nho
clo hoa propylen. Nguoi ta dung nhw chat hun khéi cho cao su va dé
tdng hop cao su polysulfua.

1,2-dibrometan va 17,2-dibrompropan thu dw¢c twong ty nhw cac
dan suét clo twong wng thu tir etylen va propylen. Trwéc day, ching
dwoc dung dé ché bién chét 1dng etyl (dung dich tetraetyl chi) thém vao
nguyén liéu dong co’ dé lam tang chi s octan cla chuing.

1,1,2-tricloetan va hexacloetan gan day dwoc tdng hop hiru hiéu
nhat khéng phai theo phan &ng thé gbc chudi, ma 1a cdng cd chon loc
clo vao cloolefin twong rng.
CH, = CH,CI + Cl; —— CH,CI - CHCI,

CCl, =CCl, + Cl;— CCl; - CCl3

1,1,2,2 — tetracloetan - CHCI,CHCI, thu dwoc béng cach clo hoéa
axetylen va dung dé san xuat dung méi tricloetan. Vi gia thanh axetylen
cao nén phwong phap nay it hiéu qua va dwoc thay bang phwong phap
khac hiéu qua hon la ché bién etylen thanh 1,2 -dicloetan.

Diéu kién cta qua trinh va cac dang thiét bi phan rng

Nhirng phan &ng trén khac nhau vé dd chon loc va van tbc, béi vay
chat phan (rng ban dau khéng nhét thiét phai tinh khiét. Nhw thé,
thwdng dung khi clo lodng con lai sau khi héa long clo, hoac phan doan
olefin cé chira nhitng parafin twong rng hodc chra tap chét tro (nhuwng
khéng phai la olefin khac). Nhwng viéc sdy khi 1a diéu bat budc.

Thwe hién qua trinh bang cach cho suc chat phan rng dang khi qua
san pham Idng, trong dung dich xay ra qua trinh tuang tac. Trwdc day,
dé tranh phan &ng thé, nguoi ta cb gitr nhiét dd thap & mirc do co thé
dwoc (30°C), nhwng trong trwerng hop nay, sy thoat nhiét 1am giam
nang suat cda |d phan ng. Hién nay, ngudi ta thwe hién qua trinh voi
cwong dd cao hon & 70°C - 100°C, con dé gidm qua trinh thé, nguoi ta
dung tac dong cua oxi va xuc tac. Xuc tac dung dac biét la FeCl; hoac
mau gang cho vao |6 phan (rng tao thanh FeCl; dwdi tac ddng cuda clo.
Ti 1& chat phan ng hiru co va clo trong trwdng hop nay gan véi ti
lwong v&i lweng dw nhé cua olefin (~ 5%) dé dam bao chuyén hoa hoan
toan clo.
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Hinh 2.4. Hé théng phan trng clo héa xuc tac ion trong pha khi

a - V&i si lam lanh bén ngoai; b — Cl‘Jng v@i nhiét cla sw hda hoi;

c— Cung v&i sw clo héa va chung cét

Thiét bj phan tng cho nhitng qua trinh nay co 3 lpai (hink 2.4). Trong
trwong hop dau, nguwoi ta thye hién phan tng trosamephanibt khi (so
dd 2.4a) voi hé thdng lam lanh bén ngoai va éng sinh han nguoec. Tai
day, hoi mang theo san pham ngwng tu tach khdi khi thoat ra. Phan
ngwng tu cho quay lai thiét bi phan ung, con san pham tich tu cho thoat
qua Ong chuyen phu va dén bod phan xi ly tiép theo.

Khi diéu ché chat dé bay hoi 1,2—dicloetan, mét phan I&n nhiét lwong
thoat ra dwoc nho thiét bi ngwng tu ngwoc. Hon niva, thiét bj lam IanE:I

2

bé&n ngoai c6 thé gia Qt va thoat nhiét nh& sy hda hoi. Nhikng cai tié

tlep theo la x6a bo ong dan phu clia sdn pham va thiét 1ap dau ra tir hé
thdng sau khi qu J@ﬁ | ngwng tu ngugc. Khi do, phan ‘ngung co

cho quay lai thé? gﬁy nhiét dd can thiét va muc chét 1dng (so O(J?fm
2.4b). Trong trwong hop nay, xuc tac khdng lam ban sadn phdm, ma con

lai trong thap va lam viéc.

Cudi cung, ngudi ta da tim ra qu4a)nh ing dung hé théng vira clo
hoa vira chung cat (so dd 2.4c). B& dwéi cia thap dong vai tro thiét bi
phan (rng, nguoi ta cho etylen va clo vao. Trong phan chwng cat cla
thap, nguoi ta tach 1,2-dicloetan tw tricloetan, né dwoc thu hoi lai trong
bé duoi.

Nguwoi ta x& |i khi thoat ra, cling nhw trong trudng hop clo hoa gbe
chudi pha 16ng, nhung khac & ché vi lwong HCI khéng I&n 1&m. Dau
tién, nguoi ta hap thu bang nuwdc, sau dé thai HCI loang ra. Sdn pham
ldng cda phan (rng, néu can, phai lam sach khdi xuc tac va mang di
chwng cét.
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2.4. Qua trinh oxi héa
2.4.1.Khai niém qua trinh oxi héa
Phan loai phan &rng oxy héa

Trong héa hoc hiru co' d& dinh nghia phan &ng oxy héa khéng phai
don gian. Khac voi héa vd co, phan rng oxy hoéa trong héa hiru co
thworng khong kém theo qua trinh thay dbi héa tri clia nguyén t6. Qua
trinh tham gia ctia oxy vao phan t& ciing khéng phai 1a d&c diém chung
cta phan &ng oxy héa, diéu nay cling dwoc thé hién & nhirng phan &ng
khac khong lién quan dén qua trinh oxy héa. Ngoai ra con cé cac phan
tng oxy hda, ma trong do sb nguyén tlr oxy trong phan ti khéng thay
doi.

RCH,OH + 0.50, RCHO + H,0

Nhw vay trong hdéa hiru co, qua trinh céng nghé oxy hoa dwgc xem
la qua trinh chuyén hoéa cac chat dwéi tac dung cla cac tac nhan oxy
hoa. Can phai phan biét qua trinh oxy héa hoan toan va chwa hoan
toan. Ta biét rang khi chay hoan toan, cac chéat sé chuyén thanh CO, va
H.O.

Trong téng hop hiru co, oxy hoa hoan toan Ia qua trinh phu khéng
mong mudn. Chi cé phan (rng oxy hoéa khéng hoan toan la quan trong,
dé co thé tdng hop hiru co va cé thé chia chung thanh 3 nhém chinh:

Oxy hoéa khéng dirt mach, khi d6 sé nguyén tlr cacbon van khéng dbi
so v&i hop chéat ban dau. Cac phan (rng nay lai c6 thé tiép tuc chia lam
2 nhém: oxy hdéa theo nguyén t&r cacbon no trong cac parafin, naphten,
olefin, ankyl vong thom va cac dan xuat cla chung dac biéc la rwvgu va
andehitl

0505 o CHyACH(OH)-CHy ———

CHy-CH,-CH,-CH; —| +0.50,
CH3CH,COCH; +H,O

+0.50,
CH,=CH-CH; — CH,=CH'CHO + H,0

+0, +0.50,

CeHsCHj CeHsCHO 2222 ¢ H.COOH

-2
Nhom tht hai la oxy hoa theo cac lién két doi tao thanh « -oxyt (epoxi
hoa), cac hgp chat cacbonyl hay glycol.

S7



+0.50,

CH3-CH,-CH(OH)-CHj
CH3-CH,-CH,-CH; —

CHy-CH,-CO-CH;  + H,0
+ 0.50,

CH,=CH-CH; — CH,=CH-CHO + H,0

C6H5CH3 +0.502

CgHsCHO CgHsCOOH
-2

RCH=CH2 + 0502

RCOCH,

RCH=CH, + H,0, RCHOH-CH,OH

Oxy hoa phan hay xay ra voi qua trinh pha v& méi lién két C-C. Cac
hydrocacbon va dan xuét ctia ching déu c6 kha ndng nay nhw cac day

parafin, naphten, olefin, hydrocacbon thom. Qua trinh phan huy sé xay
ra & cac lién két C-C, C=C, Cihom = Cinom-

CHa3-CHy-CH,-CHg — 2:202

2CH3-COOH + H,0

<:> *2.502, HOOC-(CH,)4-COOH + H,0

RCH=CH-R —*292_ RcOOH + RCOOH
_oc

© +4.50, C|:| \o +2C0O, + H,0
C. o

_ Oxy hoéa kem theo qua trinh két hop v&i phéan tir cua tac nhan ban
dau (oxy héa ngwng tu hay oxy hda ket hop)

CH,=CH, + CH;COO0H +0.50, — 120, o =cH-0-C-CH,

o)
I [
CH,=CH, + 2CH,COOH +0.50, —=H20_ CH;-0-C-O-CH,-CH,-O-C-CHj

2RSH 9992 RssR + H20

2RH 1:992_ RooR +H,0

RCH; +NH; —-292. RCN + 3H,0
Tac nhan oxy héa va ky thuat an toan trong qua trinh oxy héa
Trong ky thuat phong thi nghiém va trong hoa tinh vi dé tong hop
hiru co nguwoi ta si¢ dung nhiéu tac nhan oxy héa nhw pemanganat (&
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méi trwdng kiém, trung tinh hay axit), dicromat, trioxit crom, peoxyt cla
vai kim loai (mangan, chi, natri). Nhwng trong céng nghiép téng hop hoa
dau va hiru co, nguoi ta cd gang st dung céac tac nhan oxy héa ré tién
va chi trong nhirng tredng hop riéng ngwdi ta méi dung nhirng tac nhan
c6 kha nang lam cho phan trng xay ra néu tac nhan oxy héa khac khéng
str dung duorc.

Oxy phan t&» (dang khong khi, oxy ky thuat hay hén hop nito-oxy ham
lwong O, thap) la tdc nhan oxy héa quan trong nhét trong sb céac tac
nhan. Nguoi ta sir dung né dé tién hanh phan I&n cac phan &ng da néu
ra & trén cda qua trinh oxy hoa. Oxy tinh khiét c6 tac dung oxy héa rét
manh nhung st dung noé lai tdn kém chi phi dé tach oxy t& khéng khi.
Khi oxy héa & pha khi, qua trinh hién dién cua nito sé gay khé khan cho
viéc tach va qua trinh hoan lwu sédn phdm. Do d6 ngudi ta st dung oxy
ky thuat. Khi oxy hoa bang khéng khi tdc dd6 phan rng cham nhwng
dwoc khac phuc bang cach tang nhiét dé ciling nhw ap suéat chung nghia
la tang ap suat rieng phan cua oxy.

Axit nitric (hay oxyt nito’) la tac nhan oxy hdéa dwoc str dung rong rai
sau oxy. Tac dung cta né bao gi& ciing kém theo qua trinh nitril héa
mot it hop chat hiru co va diéu nay cang dwoc thuc day néu tdng néng
doé cda né. Do nguyén nhén néy dé oxy héa nguoi ta sir dung HNO; 40
— 60%. HNO; khong duwoc st dung dé oxy héa céac parafin. Phan tng
tiéu biéu nhéat cia no la oxy héa phan huy cac hop chét vong hop chét
khdng no. Trong nhirng trwong hop nay hiéu suét phan &ng cao hon khi
oxy héa bang oxy.

OH +4HNO
— 3+ HOOC-(CH,)4-COOH + 2N,03 + 3H,0

HOOC(CH,)y-CH=CH-(CH,)x-CH, - 1NOs_

CH3-(CH5)x-COOH + HOOC(CH,)y-COOH + 2N,O3 + 2H50

Khi tham gia phan trng oxy hoa, HNO; sé bi kher dén oxyt nito (NO
hay N,O3). Hiéu qua kinh té cia san phdm phu thudc nhiéu vao kha
nang tan dung cac oxyt nay va qua trinh tai sinh cia HNO; khoéng
chuyén héa. Bai toan dau tién sé duwoc gidi quyét bang cach oxy hoa
oxyt nito’ trong nwéc hay trong dung dich HNO3 dé tao thanh HNO;.

N203 + 02 + 3H20 2HNO3

Hop chét peroxyt ma chi yéu la peroxyt hydro va paraxyt axetic (con
gan day la hydroperoxyt) dwoc stv dung nhw nhirtng tdc nhan oxy hoa
trong tdng hop hitu co' va héa dau. Do twong dbi dat tién nén nguoi ta
chi str dung né trong nhirng phan ng khéng xay ra dwéi tac dung oxy
phan t&r hay HNOs. Diéu nay lién quan dén qua trinh epoxi héa cac hop
chéat chwa no:
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-OOH + RCH=CH, -OH + RgH-CHzl)

Phan (rng cla peoxyt axit v&i xeton cé gia tri kém hon do chi yéu tao
thanh rwou bac cao hay lacton (phan rng Baiep — Vilier).

N -0

CH (f C=0 NA
3" < 0O0H * s CH;-COOH +  C=0

Peroxyt hydro thdng thwdong dwoc str dung & dang dung dich 30%. N6
két hop v&i axit cacboxylic tao thanh peraxit theo phan &ng twong tw
nhw phan (rng este hoa.

RC/O H,0 RC/O
- + R0y =———= K- + H,0
“OH SOOH -

Ngoai ra peraxyt cé thé dwoc tao thanh khi oxy hoa andehyt. Nhw vay

peraxyt axetic dwoc san suat trong céng nghiép bang con dwdng nay

con hydroperoxyt dwoc tao thanh bang cach oxy hoa hydrocacbon.
CgH5-CH-(CH3), + Oo CaH5'(|3(CH3)2

OOH
Ky thuat an toan trong qua trinh oxy héa

Chu yéu la do tac nhan oxy hoa két hop véi hep chat hivu co tao
hon hop n6 nguy hiém hay cac hop chat cé kha nang gay nd. Cac tinh
chat nd ciia hdn hop hydrocacbon véi khéng khi va cac sé kiéu vé nhiét
dd bat Itra clia hydrocacbon 16ng da dwoc trinh bay & ndi dung phan
trwore.

Viéc dwa cac chét hru co khac nhau vao trong hén hop phan (ng
dwa vao gi¢i han néng dd gay nd nguy hiém (rwou, xeton, andehyt),
trong d6 cac gi¢i han nay cang I&én néu s dung oxy tinh khiét. Dbi voi
cac phan rng oxy hoa trong pha long, tinh gay nd nguy hlem sé cang
I&n khi ap suét hoi ctiia cac chéat hiru co (tao ra hén hop nd nguy hiém
v&i khéng khi hay oxy) cang cao.

Axit nitric va cac chat oxy héa khac ciing tao ra dwoc hédn hop nd nguy
hiém vé&i cac chat hiru co. Tinh nguy hiém khi c6 méat hydroperoxyt va
cac axit peracetic cang tang manh do phan (*rng phan huy cua ching
xay ra v&i qua trinh tao thanh nwdéc va acid acetic la cai phan rng toa
nhiét.

H,O0, — ~ H,0 +0.50, AHggs—gs,sKJ/mol

Qua trinh phan hiy cac hop chat peroxyt ké trén dwoc xuc tac bdi mét
s6 kim loai hoa tri thay dbi (Fe, Cu, Co, Mn, Cr) va cac mudi ctia chung.
Vi vay hydroperoxyt va nhat 1a cac peroxyaxit cé nébng doé cao sé tao ra
kha ndng nd khi cé6 mat cac chéat hiru co. Diéu nay ciing twong tw dbi
v&i cac hop chat peroxyt khac. Viéc st dung chung trong dung moi va (o}
mot ché do nhiét dé nghiém ngat sé& han ché nhirng khuyét diém nay.
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Kha nang nd cla tac nhan oxy héa va hén hop cla chung véi cac
chat hiru co 1a mét yéu tb quan trong can cha y khi thiét ké cac quy trinh
cbng nghé thwc hién phan (rng oxy hoéa.
2.4.2.0xi héa xuc tac dij thé

Oxy hoéa véi xtc tac di thé cé y nghia to Ién dbi véi hang loat cac qua
trinh ma chung khéng dat két qua tién hanh phan (ng oxy hoa gbc
chudi mach. D6 1a cac qua trinh:

Oxy héa olefin va cac dan xuét tai nguyén t& cacbon no lién két doi
van duoc bao toan..

Qua trinh oxy hda amoni céc olefin va hydrocacbon khac dé diéu ché
hop chét nitril

Oxy hda ho thom va cac hydrocacbon khac tao thanh cac anhydrit
ndi cla axit di hay tetra-cacboxylic.Téng hop truc tiép etylen oxit.

Xuc tac di thé caa qua trinh oxy héa
Nhirng xuc tac di thé ctia qua trinh oxy héa cé gia tri thuc tién la:

Céc kim loai Cu va Ag, trong dé ta thay Cu dé bj oxy héa hon sé tao
thanh 1&p oxit trén bé mat dong vai trd tdc nhan oxy hoa. Cac kim loai
khac (Pt, Pd) s& oxy hoa hoan toan dén san phdm CO, va H,0.

Oxyt ctia kim loai chuyén tiép nhw CuO + Cu,0, V,0s ciing nhw cac
oxyt khac ching khéng hoat déng va chu yéu 1a oxy hoa hoan toan.

Hén hop oxyt va mudi ctia kim loai chuyén tiép, dac biét 1a vanadat
stunat, vonframat va molipdat cia kém, coban va bismut ZnO.V,Os,
Co00.WO03,Bi,03.M003) cé thé nam & cac pha riéng biét twong (rng voi
cac oxyt va hop chét ctia ching. Dac biéc cac ferit va cromit sé gay ra
qua trinh oxy hdéa hoan toan.

Céc xuc tac ké trén dwoc sir dung & dang phoi, Iwdi (Cu), hat mubi
(V.05 ) hay phu Ién trén cac chat mang xbp (Ag,CuO, mubdi) va théng
thworng c6 thém céac chét tang hoat khac.

Co ché phan (rng

Trong co ché ctia phan trng oxy hda di thé, qua trinh hap thu cla cac
tac nhan trén bé mat tiép xtc gilr vai trd quan trong. Trén bé mat cac
kim loai, oxy hap thu rat nhanh, sau dé né thdm vao I&p bén trong voi
van téc nhd hon. Céac kim loai qui hiém sé tao ra cac oxyt con véi bac
qua trinh dwoc gi¢i han béi quéa trinh hap thu hoa hoc tao ra qua trinh
thay ddi cta tinh chéat cla I1&p dwdi bé méat. Ngwdi ta cho rang oxy sé
hép thu khi tiép xuc kém theo qua trinh phan ly hodc khéng phan ly cac
phan t&r hodc kim loai cung cép dién tlr cho oxy da hap thu chuyén no
sang trang thai ion- gbc.

Ag + Oy Ag-O-O-— 2Ag-O™

Twong ty nhw yéy, qua trinh hap :thu hoa hog oxy dwoc thye hién trén
cac oxyt va mudi, & d6 qua trinh hap thu sé dién ra theo ion cua kim loai
chuyen tiép, ion nay dwoc oxy hdéa dén trang thai coé hda tri cao nhat.
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Céc hydrocacbon hap thu trén cac kim loai twong dbéi yéu va thuan
nghich. Chung hép thu trén xuc tac oxyt hodc mudi manh hon, trong dé
cac electron can thiét dé tao lien két sé nam & phan t& olefin.

Phan t&r olefin nay sé chuyén sang trang thai gbc ion nh& qua trinh hap
thu hoa hoc.

MO+ + CH,=CH-CH,4 M"-CH,-CH"-CH,

lon kim loai khi d6 sé& bj khir thanh mét trong cac dang hoéa tri thap. Khi
c6 qua trinh tuong tac déng thoi gitra oxy va hydrocacbon, cac ion kim
loai thwdng nam & cac trang thai hoa tri khac nhau, két qua 1a hoa tri
kim loai thwdng 18 mét phan s6. Nhw ion vanadi khi oxy hoa naphtalen
bang khéng khi thi cé hoa tri trung binh ~4,3 so v&i 5 trong V,05 . R
rang la trang thai ion kim loai xac dinh b&i cac tinh chat oxy héa khir cla
moi tredng va phu thudc vao ty 1é clia oxy va hydrocacbon cling nhw
qua trinh cé méat cla hoi nwdc... Khi d6 & trong thoi gian dau clta qua
trinh céc xuc tac sé chuyén tir tlr sang trang thai 6n dinh & cac diéu kién
clia phan (rng, va qua trinh thay déi cac diéu kién nay sé lam thay dbi
hoat tinh va tinh chon loc ctia xuc tac.

C6 hai dang co ché chd yéu ctia qua trinh oxy héa bang xuc tac dj
thé. Mot 1a hydrocacbon sé& hap thu l1én bé méat cia chat xuc tac. Luc
dau qua trinh hap thu xay ra theo gbc ion cla oxy, sau d6 twong tac voi
né tao thanh san phadm oxy hod. Vi du dién hinh nhét 14 qua trinh téng
hop etylenoxyt.

@)
Ag-OO" + CH,=CH, Ag-00-CHp-CHy' . Ag-O" + CH,-CH,
Nguwai ta cho rang cac san pham oxy héa hoan toan sé nhan duoc tiv
etylen va Ag-O; diéu nay twong (ng v&i kha nang lwa chon cua qua
trinh (85%)

@)
6AgO" +7CH,=CH, __ . B6CH,-CH, +2CO, +2H,0
Mot vi du clia co ché nay la qgé trinh oxy hdéa benzen thanh anhidrit
maleic xay ra sau khi tao san pham trung gian quinon.

M*00" @ . M*OO 02 00—~ )00’
— HC/CO
ﬁa* O= 70 + 20, I o
- CO,, -H,O HC—_ CO
Co ché pho bién khac clia qua trinh oxy hoa xuc tac di thé goi 1a oxy
hoa khtr. Trong co ché nay hydrocacbon hap thu trén ion kim loai sé bi
oxy hoa b&i oxy coé trén mang xuc tac, kim loai khi d6 dwoc khir sang

trang thai co hoa tri thap hon va sau do no twong tac vai oxy dé chuyén
vé dang ban dau.
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2KO + CHy=CH-CHz —~ 2K + CH,=CH-CHO + H,0

2K + O, 2KO

Co ché nay dac trwung dbi véi qua trinh oxy hoa olefin va metyl
benzen. N6 dwoc xac minh bang di¥ kién sau: cac sadn pham co thé tao
thanh trén xuc tac khéng chira oxy con gian doan oxy hoa hydrocacbon
va xuc tac co thé tién hanh mot cach riéng biét.

Hai co ché néu trén c6 thé coi la nhirng trwéng hop bién: c6 ca co ché
trung gian. Khé cé thé hinh dung mét cach chinh xac co ché trung gian
nay vi cho t&i nay van chwa xac dinh duoc ciu tao bé mat cla san
pham trén bé mat cling nhw vai trd cua chung trong qua trinh oxy hoa.
Qua trinh e ché cac phan ung song song cla qua trinh oxy hdéa hoan
toan dwa vao qua trinh thay dbi ty sé gitra cac tac nhan thwong khong
c6 tinh kha thi ma chi cé nhiét d6 m&i gilr vai tro quyet dinh dbi v&i diéu
nay. Nang lwong hoat héa cua phan (rng oxy hoa hoan toan tir 21 — 42
KJ/mol.

C6é thé nhan thay néu tinh toan cac chi phi d& hoan lwu cac
hydrocacbon chwa chuyén héa trong tirng qua trinh sé tén tai mét mirc
dd chuyén héa tdi wu dwoc xac dinh bdi cac chi tiéu kinh t&. O cac diéu
kién nhw nhau mic do chuyén hoa dwoc diéu chinh bang 2 phuwong
phap: thoi gian tiép xtc hodc dung thiéu oxy.

Tat nhién xuc tac va phwong phap tbng hop né gitv vai trd quan
trong. Viéc bd sung cac hoat chat bién tinh hay s dung hén hop oxyt
va mudi déu tao kha nang thay dé6i manh hoat tinh va tinh Iwa chon. Vi
du mot sb chat phan xuc tac (halogen, selen) khi khir hoat tinh ctia bac
trong qua trinh oxy hoa etylen, sé lam tang d6 lwu chon cua qua trinh
oxy hoa. Cac oxyt cua molipden va bismut (Si,O3 :MoO; =1:2) la cac
xuc tac chon loc cho qua trinh oxy hoa dj thé propylen chat mang, kich
thwéc hat xic tac, dd xbp... 1a cac yéu td gay ra anh hwéng lon. Do kha
nang oxy hoa tiép tuc cac chéat chinh va tbc do cao cla phan (rng hoa
hoc trén b& mat chéat xdc tac nén qua trinh chuyé&n qua trinh vao vung
khuéch tan trong 1a diéu khéng mong mudn. Vi vay cac chét xuc tac
duwoc str dung v&i cac hat khéng 16n va 16 hoi twong dbi 16n.

Hé théng thiét bi phan (rng oxy héa xuc tac dj thé

Céc phan &rng oxy hoéa nay thwéng tién hanh dwéi ap suét khi quyén
nhwng ngay cang c6 nhiéu céng nghé trong dé quéa trinh oxy hoéa xuc
tac di thé dwoc tién hanh dwdi ap suat 0.3 — 2 MPa. Diéu nay cho phép
tang cwdng ndng suat qua trinh, gidm kich thwéc thiét bi va dé dang
cho qua trinh tach hydrocacbon khéng chuyén héa ciing nhw san pham
tao thanh. Nhiét d6 qua trinh khac nhau sé thay ddi ttr 250 — 300°C dén
450 — 500°C. Do tinh nd nguy hiém ctia hén hop hydrocacbon véi oxy
nén nguwdi ta dwa vao mot vai phwong phap sau dé thoat khoi ving
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ndng dd nguy hiém: oxy héa bang khi hoan Iwu c6 bd sung khoéng khi
bén ngoai hay oxy & néng dd olefin thap (3 — 5% thé tich), oxy hoa voi
hydrocacbon dw bang mot oxy k§ thuat dwoc pha loang bang hoi nuwéec.

Mot trong cac van dé co ban dé thwc hién qua trinh oxy héa pha khi
la két cAu cuda thiét bi phan rng sao cho ddm bao qua trinh gidi nhiét va
loai trir vung nhiét cuc bd. Do hé sd dan nhiét tir khi t&i thanh thiét bj
khong I&n nén bai toan nay phirc tap hon nhiéu so véi qua trinh oxy hoa
trong pha 16ng. Van dé tang cwong bé mét trao dbéi nhiét sé c6 y nghia
I&n vi nhé d6 sé tan dung dwoc nhiéu nhiét phan ng dé tao hoi nudec.

Do chi tiéu kinh té ctia qua trinh oxy héa cao nén cac thiét b déng ap

thuwong khong st dung trong qua trinh nay. Nguwoi ta thwong st dung
nhat 13 thiét bj dang 6ng v&i I16p chat xdc tac ¢b dinh nam trong cac éng
va dwocc lam lanh qua khoang tréng bdi chat 1am nguédi (hinh 2.5a).
Céc 6ng c6 dwdng kinh 10 — 25mm sé tao ra kha nang giai nhiét va xac
lap qua trinh can bang nhiét theo tiét dién ngang, dé s dung tét vung
thé tich chat xuc tac chiém chd, ngudi ta dwa vao thiét bj cac tac nhan
da dwoc dun nong so bd. Phwong phap tét nhat dé giai nhiét thoat ra la
dung nhiét dun néng nwéc ngwng trong khodng tréng gitra cac éng dé
tai sinh lai hoi nwéc hay ap suéat phu thudc vao nhiét do. Péi luc nguoi
ta st dung qué trinh 1am lanh bang chat mang nhiét (qua trinh noéng
chay ctia mudi...), qua dé nwdc ngwng tu da dun séi va hoi tao ra trong
qua trinh cdng nghé sé dwoc lam ngudi tré lai.
Céac wu diém cla thiét bj dang dng 1a don gidn vé ciu tao va qua trinh
bdo quan, bao dudng cling nhw thay thé cac chi tiét riéng c6 kha nang
lam tdng d6 lwa chon, nhuoc diém cla thiét bi nay 1a d6 khéng déong
déu cla nhiét dd trong I&p xuc tac, phan tram thé tich cé ich twong dbi
nhd, két qua la qua trinh hao phi kim loai l&n.

DPéi v&i nhiéu qua trinh oxy héa nguwdi ta st dung cac thiét bj phan
&ng Vi I16p xuc tac dj thé khi 16ng (hinh 2.5b). Chung gibng v&i cac thiét
bi cua qua trinh cracking xuc tac trwéc day, chi khac la thdi gian s
dung xuc tac lau hon vi & day lwong cdc va nhya hoa it hon. Xudc tac
dwoc st dung & dang vi cau.

Céc tac nhan c6 thé dwa vao dwdi dang lanh, con chat xuc tac duoc s
dung & dang vi cu da duwoc bén hoa.

Trong thiét bi phan tng thwong dwec bo tri nhitng mang Iwdi phan bo,
cac ong lam lanh (trong 6ng hén hop dwoc tai sinh) va cac xyclon dé
thu lai cac hat bay theo khi. Trong thiét bj nay van dé giai nhiét dwoc
gidi quyét moét cach ly twéng la duy tri can bang nhiét nhwng sé xay ra
qua trinh phéi trén nghich lam gidm tinh Iwa chon cha qua trinh.

DPé han ché nhwoc diém nay ngudi ta st dung thiét bi c6 16p phan
doan xuc tac gia 16ng ma trong d6 ngoai cac mang phan bb co s& con
c6 mot vai mang chia thé tich phan &ng thanh nhiéu khoang riéng biét
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(hinh 2.5¢). C6 thé gidm qua trinh phdi tron nghich bang cach st dung
dong xuc tac di lIén cung voi khi trong cac thiét bi phan ng (hinh 3.1d).
Ong phan (rng dwoc lam lanh bang nwdc trong vé do. Xuc tac dwoc
tach trong thiét bj tach hay xyclon va dwoc dwa tré vé theo duwong dng
vao phan dwdi cda thiét bj phan &ng. Trong thiét bj biéu dién trén hinh
2.5d thi diéu kién trao dbi nhiét bat Igi hon thiét bj trén hinh 2.5¢ do dién
tich trao dbi nhiét it hon. Tuy nhién thiét bj phan ng twong tw cé thé
duwoc thue hién & dang cac 6ng két hop va qua trinh lam lanh xay ra &
gitra cac 6ng.

Khi chon vat liéu ché tao thiét bi ddi v&i qué trinh oxy héa pha khi can
phai quan tdm dén qua trinh &n mon khéng chi do cac axit cacboxylic
ma cé& do hén hop CO, v&i hoi nwdce tao thanh trong phan tng. Ngoai
ra mét vai kim loai va cac oxit cliia ching cé thé xuc tac cac phan ng
khéng mong mudn cla qua trinh oxy héa hoan toan. Vi vay tat ca thiét
bi phan rng da cho thwdng dwoc ché tao tr thép hop kim.

H&n hop San phdm San pham San pham
ban dau
———— hoi
— hoi .
hoi
-
= - -
g
» nwée |
.
nuwéc D .
i {l' Hén hop
Hon ho S, “ban dau”
San pham ban iﬁjdc

(a) (b) (c) (d)
Hinh 2.5. Hé théng thiét bi phan (rng oxy hoéa xuc tac dij thé
a — Thiét bi dang ong voi I&p xuc tac co dinh,
b — Thiét bi vé&i I&p xuc gia 1dng,
¢ — Thiét bi v&i phan doan I&p xuc tac gia Iéng,
d — Thiét bj dong xuc tac di 1&n
2.4.3.0xy héa déng thé.
Co ché tao thanh cac san pham oxy héa dong thé

Khi oxy héa hydrocacbon sé& tao thanh hang loat cac san pham:
hydropeoxyt, rwou, xeton, andehit, axit cacboxylic, este va mét vai hop
chéat da chivc phirc tap hon. Phan t&r hoat ddng trung gian 1a cac gbc voi
héa tri tw do trén nguyén t&r C (R) hay trén nguyén t&¢r oxy (ROO,
RCOO)
e Hydroperoxyt:

La san phdm phan t& bac nhét clia qua trinh oxy héa hydrocacbon.
Chung duwoc tao thanh nhw sau:
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R" +0, —— ROO’

ROO™ +RH ROOH +R’

Phan &ng twong tac ctia gbc peroxyt véi hydrocacbon (phan (rng sau
sé& xac dinh c4u tao cha hydroperoxyt tao thanh va cac san pham ké tiép
cua qua trinh oxy héa. Trong cac trwdng hop nay kha nang phan &ng
cla cac nguyén tlr hydro van tuan theo cac quy luat chung cho cac
phan rng gbc va duoc xac dinh bdi dd bén twong dbi cia gbc trung
gian R*. Do d06, vi tri thuan loi cho qua trinh tAn cdng clia cac phan ti
khi oxy hoa hop chét alkylaren 1a vj tri C, so v&i vong thom ctia mach
nhanh alkyl con dbi vai olefin 1a vi tri allyl. Ngoai ra déi véi tt ca hop
chat hydro & vi tri nguyén t& C khac nhau la: cacbon bac 3 > cacbon
bac 2 > cacbon bac 1.

Hydroperoxyt Ia nhitng hop chéat khéng bén, dé dang chuyén héa
thanh san pham khac khi oxy héa. Vi vay ndng dd cla chung trong hén
hop phan &rng thuwéng thap, nhat la trong cac phan rng oxy hda cé xuc
tac hay & nhiét d6 cao. Hydroperoxyt bac 1 la san phdm kém bén nhét
(RCH,-O0OH hay ArCH,OOH con hydroperoxyt bac 3 thi twong dbi bén
nhw: (CH3);COOH; CgHs-C(CH3),O0H la cac san phém cbng nghiép.
Céac hop chét bac 2 twong dbi bén 1a hydroperoxyt ctia xycloankan Cg-
C1y, olefin va hop chét alkylaren.

e Ruwou va hop chat cacbonyl:

La cac san phdm th& cp cta qua trinh oxy héa hydrocacbon. Ruou
nhan dwoc nhiéu khi oxy hoéa parafin va naphten nhwng khoéng tao
thanh dwoc tlr hop chét alkylaren. Theo so d6 ciia San Hebek-Pritskov,
cac sadn pham nay sé tao thanh khi oxy hda théng qua giai doan
hydroperoxyt:

— Ancol———
Ankan _*Q2 __ Hygroperoxyt — + Oy

—— Xeton ~—-
Hydroperoxyt sé& phan hiy dwéi tac dung cua nhiét d6 cao hay oxy
hoa cé xuc tac tao ra rwou va hop chat cacbonyl. Qué trinh phan hay
nay c6 thé xay ra theo co’ ché phan tt, tuy nhién trong qua trinh oxy hoa
thi cac sdn phdm duwoc tao thanh chi yéu theo co' ché mach:
ROOH +R ROH +RO’

RO™ +RH ROH +R’
Xeton duwoc tao ra t hydroperoxyt bac 2 qua giai doan gbc
hydroperoxyt trung gian:
R,CHOOH +HO 129, R,C’OOH R,C=0 + HO'
Hydroperoxyt bac 3 trong qua trinh chuyén héa mach sé tao ra rwou va
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xeton nhé qua trinh cat kién két cacbon-cacbon:
RsCOOH + R —129, ROH + R4C'=0

R3C'=0 R,C=0 +R’
Ruwou chuyén thanh xeton ciing theo co ché mach & trong hén hop
phan (rng va dién ra nhu sau:

+ROO’ +0,

R,C"OH +RH
H

R2C|:OH -R* Rz({;OH R2C=O + H202

00’ OOH NG
chung la co ché phan rng da xem xét chl yéu xay ra dbi véi oxy hoa
khong c6 xuc tac trong pha 16ng & nhiét do binh thwong. Con khi oxy
héa & nhiét dé cao va pha khi thi tat ca san pham sé tao thanh qua goc
peroxyt chtr khong phai qua hydroperoxyt. Trong do, xay ra qua trinh
cat dirt mach mai lién két C-C va tao ra rwou aldehyd:

CH3-CH,-CH,00" HCHO +CH3CH20*;%3|:—|§|7» HCHO + C,HsOH

R,CHOH

CH3-CH-CH; —— CH3-CHO-CH30" *Cafe_ 1 cro + cHa0H

| . -C 3Hy

0]0)
Hién nay ngay ca v&i qua trinh oxy hoa & pha long, cac goc peroxyt gilr
vai tr(:) I&n trong viéc tao thanh san pham. Vi du, cac hop chat cacbonyl
co thé diéu ché tlr peroxyl nhw sau:
R2C|3H chlz* R,C=0 +HO’

00 OOH
Khi xuc tac bang mudi ctia kim loai cé tinh chuyé&n déi héa tri sé tao ra
phirc v&i cac gbc peroxyt. Cac phirc nay sé& chuyén héa trong méi
trvdng dinh hwdng cda ion trung tdm khi oxy hdéa n6 thanh trang thai co
héa tri cao nhét.
R,CHOO" + Co(OAc), === R,CHOO Co(0Ac), —— R,C=0 +HOCo(OAc), NNh

w rwou va hop chat cacbonyl cé thé diéu ché khi oxy héa & pha léng
khéng nhirng nbi tiép theo hydroperoxyt ma con song song véi ching.
e Axit cacboxylic:

Axit cacboxylic dwoc tao thanh khi oxy héa hydrocacbon véi qua
trinh bao toan mach C hodc 1a c6 dut lién két C-C. Kha ndng dau tién
chi xay ra khi chuyén héa hydroperoxyt bac 1 va di nhién 1a chi dbi véi
qua trinh oxy héa clia nhdém metyl trong hop chét alkylaren qua giai
doan trung gian andehit:

ArCH; —92. ArcH,00H _H20_ ArcHo —*92. ArcOOH

Khi oxy héa parafin va naphten, axit cacboxylic s&€ dwgc tao thanh
cung v&i qua trinh cat dt mach cacbon. Rat c6 thé xeton la cac san
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phdm dwoc hinh thanh trwdc khi sinh ra axit. Ching dé bj oxy héa hon
so v&i hydrocacbon twong ng va chi yéu & nguyén t& C bén canh
nhém cacboxylic dé tao ra gbc a — xetoperoxyt va a — xetohydroperoxyt
sau d6 sé& xay ra qua trinh dut lién két C-C, vi du:

ArCH; —+92. ArcH,00H _H20. ArcHO —*O2. ArcOOH

Cac axit béo thap phan t&r va axit béo thom trong cac diéu kién nhe
nhang thwdng bén véi qua trinh oxy hoa tiép tuc.

Andehit 1a cac hop chat dé& bj oxy héa. Vi vay khi oxy hoa
hydrocacbon trong pha léng, andehit hoac la dwoc tao ra & mét lvgng
nho, hodc la ching khong hién dién trong cac san pham cua phan tng.
Pébi v&i qué trinh oxy héa chubi gbc, andehit sé tao ra cac gbc axyl trung
gian hay peroxyaxyl trung gian va peroxyaxit:

RC=0 + O, RCOOO’

RCOOQ" + RCHO RCOOOH + RC’=0
Peroxyaxit c6 kha nang két hop voi cac aldehyd dé tao ra hop chét
peroxit ma trong trwong hop oxy hdéa axetandehit goi Ia
axetandehitperaxetat (2 — hydroxyetylperaxetat).
CH3;COOOH + CH3;CHO CHg-%}—O-O-CﬁH-CH3
O OH

Can bang clia phan (*ng nay & nhiét do thap sé dich chuyén nhiéu ve
phai va trong truéng hop nay néu khong co hay co 1 lwgng it xuc tac thi
peraxetat sé tr& thanh san pham cubi cung cla qua trinh oxy hoa. Khi
nung néng v&i mudi kim loai ¢6 tinh chuyén ddi hoa tri, peraxetat sé bj
phan hiy nhanh sé tao ra 2 phan t&r axit cacboxylic. Trong cac diéu kién
trén, qua trinh tao thanh peraxetat khéng manh va phan &ng oxy hoa
andehit sé dwoc thwc hién béi axit peraxetic:

CH3COOOH + CH3;CHO 2CH;COOH

Ngoai peroxyaxit va axit cacboxylic thi sdn phdm khac cta qua trinh
oxy héa andehit Ia anhydric. Qua trinh tao thanh cac anhydric la nho sk
dung xuc tac hén hop (mudi Co hay Mn véi mudi Cu) va ap suat O, cuc
bd thap. M6t trong cac co' ché cd kha nang ctia qua trinh tao ra anhydric
la qua trinh chuyén héa cua gbc axyl trong méi trwdng dinh hwéng cla
nguyén ttr Cu:
R-C’=0 + Cu(OOCR),

R-G".Cu(00CR), —— (RCO),0 + CuOOCR

Sau khi diéu ché, mubi Cu hoa tri 1 sé lai oxy héa peroxyaxit thanh
trang thai c6 hoa tri cao hon.
Tinh chon loc cua qua trinh oxy héa déng thé

Tinh chon loc phu thudc vao qua trinh phat trién cac phan rng song
song hay néi tiép khi tao thanh cac san phdm chinh va phu. Cac phan
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trng song song c6 thé xay ra b&i 2 yéu tb phan &ng theo cac nguyén tir
cacbon khac nhau trong phan t&r cGa tac nhanban dau hoéc Ia qua trinh
tao thanh song song cac chét véi cac nhém chire khac nhau. Phan (ng
dau tién sé phu thudc vao kha nang phan &ng twong dbi clha cac
nguyén t&r hydro khac nhau trong qué trinh tdn céng vao ching béi gbc
peroxyt hay cac gbc chira oxy khac. Trong mbi quan hé nay qua trinh
oxy hda gbc - mach sé& duwoc dac trung bdi tinh chon loc twong ting cao
phu thudc vao dd hoat déng yéu cta cac gbc peroxyt. Vi du kha nang
phan (ng cta nguyén t& H nam & vi tri cacbon bac 3, 2, 1 sé theo ti 1&
100 : 1. Diéu nay cho phép khi tbng hop tec-pentylhydroperoxyt v&i qua
trinh hién dién trong phan t& izo-pentan ca 3 dang nguyén t& hydro
hodc diéu ché cac san phdm chuyén hoa chid yéu theo vi tri cacbon bac
2 khi oxy héa n-parafin.

Qua trinh tao thanh song song cac chat v&i nhém chire khac nhau (vi
du tao thanh rwou va xeton tw hydrocacbon hay axit cacboxylic va
anhydric t& andehit) nhiéu khi cé thé diéu chinh bang cach lya chon cac
thédng sb twong (rng cla qué trinh. Chang han, hiéu suat twong dbi cla
ruou va xeton sé& xac dinh bang ti 1& tdc do cla céac giai doan co sé:

R +0, s ROO"
) k .
ROO" + RH—2» ROOH +R
+R’(k3)

ROOH — !
. ROOH + R'OH + HO"
+ROO (ky)

Céc phan tng nay xac dinh ti I& sau day cua cac néng do gbc tw do

va hiéu suét tao thanh rwou, xeton:
[R*] / [ROO*] = ko [RH] / k4 [Og]
D [ROH] / d [xeton] = k3 [R] / kq [ROO] = Kkoks [RH] I kiks [O]

Nhuw vay hiéu suét cla rwou cé thé tdng néu giam ap suét riéng phan
ctia O, khi oxy hoa & pha khi. Déi v&i qua trinh oxy hoéa andehit sé dan
dén qua trinh tang hiéu suét anhydric do cac axit cacboxylic.

Qua trinh chuyén héa ndi tiép dong vai trd quan trong déi véi qua
trinh oxy hoa gbc - mach. Ngoai cac sdn phdm da xem xét & trén cé thé
nhan dwoc oxyxeton, dixeton, axit oxy va xetocacboxylic, este, lacton,..
cudi cung c6 thé s€ gap qua trinh oxy hoéa hoan toan cho t&i COZ
Phuwong phap chu yeu lam giam tac dung cta phan tng phu nay la dleu
chinh m&rc dd chuyén héa. Theo doé tit ca cac qua trinh oxy hoéa gbc -
mach dwoc chia thanh 2 nhém:

Cac qua trinh xay ra nhdm diéu ché chi yéu cac chéat bén véi qua
trinh oxy hoéa tiép tuc (axit béo thap phan t&r va axit thom). Luc d6 marc
dd chuyén hoa khéng gitr vai trd chl yéu trong viéc tinh chon loc méac
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du né co thé anh hwdng 1én cac chi tiéu khac (lam cham phan tng, lam
két tlia xuc tac). Trong trwdng hop nay mic dd6 chuyén héa cé thé 1a
khac nhau (thuwong tir 95 — 99%) con cac chét trung gian cé thé dua tré
lai oxy hda cung v&i tdc nhan khéng chuyén héa.

Cac qua trinh trén hwong vao chl yéu dé tong hop cac hop chat
trung gian cé kha ndng phan ra hay oxy héa tiép tuc (hydropexoxyt,
reou, xeton, axit béo cao phan tkr). Vi vay mirc do chuyén hoa gilr vai
trd rat quan trong va né dwoc khdng ché trong khoang tir 5 — 30%. O
day can phai thwc hién qua trinh tai sinh va hoan lwu tac nhan khéng
chuyén héa va cac qua trinh nay can duoc tdi wu hoa bang gian d6 biéu
dién qué trinh phu thudc cda tinh chon loc vao mirc do chuyén hoda.

Nhiét d6 1a yéu t6 gay anh hwéng I&n dén tinh chon loc vi c6 qua
trinh khac biét vé nang lwgng hoat hdéa cua cac giai doan qua trinh.
Nang lwong hoat héa phan tng phu thwéng cao, vi vay wu thé cia né
sé tang cung vo&i qua trinh tang nhiét con tinh chon loc thi giam. Nhw
vay mdi mét qua trinh déu c6 mét vung nhiét do téi wu xac dinh bdi ti 1&
thich hop gilrc tbc do oxy hoa va tinh chon loc.

Hé théng thiét bi phan (rng oxy hoéa

Phan I&n cac qua trinh oxy hoa déu tién hanh trong pha 16ng bang
cach suc khéng khi (déi khi la O, ky thuat) qua tac nhan hiru co ban
dau, & do sé t tir tich tu cac san phdm cla phan (rng. Néu lwa chon
nhiét d6 dwa vao cudng dod va tinh chon loc clia qua trinh thi 4p suét sé
dwoc chon sao cho hén hop phan trng ton tai & trang thai 1dng.

Débi vai thiét bi cong nghiép, thwdng st dung nhat 1a cac thap suc khi

chiéu cao tlr 10 — 15m va dwong kinh 2 — 3m, trong vai trwdng hop
ching c6 thé dwoc phan thanh nhiéu doan b&i cac mam chop hay luéi
nam ngang hodc la chung dwoc ndi v&i nhau tao thanh hé gém nhiéu
giai doan ndi tiép nhau. Do axit cacboxylic &n mon dwoc thép thwdng
nén dé ché tao thiét bj phai str dung thém Al, Titan hay mét vai hop kim
cta thép bén véi tac dung cda axit hiru co.
Piéu quan trong nhat la phwong phap loai mét lwong I6n nhiét téa ra.
C6 mot sb hé théng véi co cau trao dbi & bén trong va do d6 lam co céu
thiét bi thém phurc tap. D& 1am don gian hon két cau thiét bi thwong cho
bd phan trao dbi nhiét ndm bén ngoai va chét 1dng hoan lwu sé chay
qua no. Tién loi hon hét 14 dung nhiét d& nung néng hydrocacbon ban
dau hay dung dich dwgc ngwng tir khi thoat ra qua binh ngwng va dwa
tr& vé thiét bi phan rng. T4t nhién trong 1 sb co cdu méi lam duoc &
nhiét d0 cao 150°C thi nhiét phan (rng sé dung dé san suét hoi nwéc
con ap suat dwoc dung d& phan chia mét phan hén hop hay dé lam
lanh,...

Trén hinh 2.6a biéu dién thiét bj dién hinh cho qua trinh oxy hoéa gian
doan v&i bd phan lam lanh dat & bén ngoai va chét lbng hoan lwu qua
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sinh han nwéc. Qua trinh hoan lwu cé thé tién hanh theo phwong phap
ngwoc dong do ti trong cla chéat 1dng khac nhau & trong thap va trong
co' cau hoan lwu. Tac nhan ban dau sé cho vao thiét bj khi cham dat
nguyén cong trwdc do va dwoc nung néng dén nhiét dd can thiét (trong
thdi gian nay nwdc trong bd phan lam lanh sé chuyén thanh hoi) sau dé
bat ddu dwa khodng khi vao. Cac co cdu phan phdi trong thiét bj thuwéng
& dang 6ng chum, sang hay mam lwdi.

Sw tién hanh lién tuc cta qua trinh & 1 thap suc duy nhét sé cé thé
thwc hién khi diéu ché cac san phdm bén véi qua trinh oxy héa tiép tuc
(axit axetic, cac axit thom). Trong trwdng hop nay chat oxy hoéa va
khéng khi dugc dua tryc tiép vao phan duéi thiét bj phan &rng con san
pham thi thu héi & phia trén (hinh 2.6b). Viéc loai nhiét tda ra sé& duoc
tién hanh bang bat Ki phuvong phap nao da néu trén nhwng trén hinh sé
khdng biéu dién cAu tao trong ctia boé phan lam ngudi.

Néu d6 chon loc clia phan wng phu thuéc manh vao muc do chuyén
hoa cla tdc nhan ban dau thi viéc s& dung 1 thap suc duy nhéat sé
khéng thuan loi dbéi voi qué trinh lién tuc do qua trinh trén 1&n manh cla
chét 16ng.

Trén hinh 2.6¢ biéu dién cascad cta céac thap suc: hdn hop phan
ing 18dng sé lan lwot chay tir thap nay sang thap khac con khéng khi thi
duwgc cho vao twng thap mét. O day trinh bay phwong phap tach nhiét
bang cach dung nhiét dé lam bay hoi hydrocacbon hay dung dich. Hoi
cla chung sé dwoc ngwng tu & trong binh ngwng nam phia dwdi méi
thap va qua trinh ngwng tu xay ra trong thiét bj phan ng.

Trén hinh 2.6d biéu dién mot dang thiét bj phan &ng lién tuc khac cho
qué trinh oxy hoéa la thap mam. Trong d6, chét 16ng sé& chay ti trén
xubng dwdi, tr mam moét sang mam khac con khéng khi thi chuyén
dong ngwoc lai tv dwdi 18n trén. Bbi véi bd phan lam lanh dang éng
xoan dwoc bd tri & trong 1&p chét 1dng trén mdi mam va nwéc sé chay
bén trong éng. Ngoai ra cd thé dat bd phan lam lanh & ngoai, khi dé
chéat 1dng trén méi mam sé chay qua tung bd phan lam ngudi riéng.

Trong tat ca céac thiét b phan &rng & ché do gian doan va lién tuc, cac
qua trinh oxy hoa sé dwoc diéu chinh bang cach thay dbi téc do duwa
vao cac tac nhan oxy hoa va cac tac nhan hivu co ban diu. Nhiét do
thwong duwoc do tai mot vai diém trén chiéu cao thiét bj phan ng con
hén hop phan wng thi dwoc ldy mang di phan tich sau mét thei nhét
dinh.

DPéi voi qua trlnh oxy héa pha 16ng can pha| loai trr qua trinh tao
thanh hdn ho’p nd nguy hiém cuc bd tirc la cdn c6 qua trinh pha khi
thwong xuyén & trong phan trén cua thap suc va khoang khéng trén moi
thap mam trong thiét bij phan tng hinh 2.6d. Piéu nay da dat dwoc nho
mérc dd chuyén héa cao cla O, két hop véi ap suat da chon dwa vao
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cac ciu tir d& bay hoi cua tac nhan hiru co ban dau. Péi khi trong
khoang khéng trén chét 16ng nguoi ta cho thém vao khi N,. N6i chung
dbi v&i qua trinh san suat dé gay qua trinh chay nd (oxy hoéa parafin) thi
can phai bd tri thém cac phwong tién phong chdéng qua trinh chay dé
tranh thiét hai.
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Hinh 2.6. H& théng thiét bi phan @ng oxy hoa San pham

a —’Thiét bi phan &ng dang thap lam viéc gian doan véi b6 phan lam ngudi dat & ngoai, b —
Thiét bi phan ng dang thap lam viéc lién tuc v&i bdé phan lam ngudi dat & trong, ¢ — Cascad
cla cac thap v&i bd phan lam lanh hoi, d — Thap mam a

2.5. Cac qua trinh thay phan, tach nwérc, este héa, amit héa

Cac qua trinh thay phan céng hop nuwdéc, tach nwéc, este hda va amit
hoa déng vai trd rat quan trong trong céng nghiép tdng hop hiru co co
ban va tdng hop héa diu. Bang cach thiy phan cac chat béo, xenlulo va
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hydratcacbon da tlr 1au nguoi ta sdn xuat xa phong, glyxerin, etanol va
cac san pham qui gia khac. Trong linh vwc tdng hop hitu co, cac qua
trinh trén dwoc st dung chu yéu dé t6ng hop cac rwou C, — Cs, phenaol,
ete, & - oxit , cac chat khdng no khac nhau, cac axit hiru co’ va dan xuét
cla ching (nhw este, anhydrit, nitril, amit) va cac hop chat khac.
2.5.1.Thuy phan

Thay phan dwoc goi la cac phan &ng thé hodc trao dbi kép xay ra dudi
tac dung cta nwédc hoac kiém. Thay phan cé thé dwoc phan chia thanh
cac phan wng lam dut cac lién két C-Cl, C-O, C-N, ...Trong d6 dbi voi
cac dan suét chira clo, ngoai viéc thiy phan véi s thé nguyén tir clo
R-Cl + OH 5 ROH + CI'

C6 thé xay ra qua trinh tach loai HCI tao thanh cac hop chat khéng no
hoac a —oxit

RCHCI-CH; + OH'___, RCH=CH, + CI' + H,0

RCHOH - CH,Cl + OH — RCH-CH, + CI" + H,O

No/
Céc dan suét clo thwerng dwoc str dung nhw cac hop chét trung gian véi
muc dich bién dbi ching tiép tuc bang cach thiy phan hay tach HCI
trong méi trwong kiém. Dau tién nguoi ta dwa vao hydrocacbon cac
nguyén te clo ¢6 do linh dong cao va sau do tién hanh tac dung I&én dan
suat clo nay cac tac nhan thuy phan. Bang con duwéng nay, trong cong
gnhi@ép nguwdi ta sédn xuat mot sé rwou, phenol, cloolefin, a —oxit
Co’ ché phan trng
Thay phan va tach loai HCI trong méi trwdng kiém thudc loai cac phan
&ng thé ai nhan va tach loai. Trong phan I&n cac trudng hop ching xay
ra theo co ché lwdng phan t&r. Khi thily phan giai doan quyét dinh 1a sy
tn cdng cla tac nhan thdy phan vao nguyén tlr cacbon chira nguyén to
clo va dd bén cla lién k&t méi dwoc tang 1&n theo mirc d dwt lién két
cli (co ché S\?)

RCH,CI + OH ===| RCH,..Cl | RCH,0H + CI

OH
Con khi tach HCI, sw tan cdng clia ion OH™ nham vao nguyén ttr hydro
noi v&i nguyén t&r cacbon nam & vi tri R (co ché E,)
RCH, - CH,Cl + OH'=== RCH..CH,..Cl —, RCH=CH, + H,0 +CI

H..OH
Ciing twong tw nhw vay, trong phan rng véi clohydrin sé nhanh chéng

73



thiét 1ap can bang kiém — axit
CICH, - CH, - OH + OH" ——~ H,0 + CICH, - CH,0

Va ion ancolxi m&i dwoc sinh ra sé bién déi ndi phan t&, trong do lién
két cl sé yeéu di va lién két sé tang Ién twong ng vé do bén

CICH, - CHyO" == | Cl .. H,C - /CHZ — s CI' + H,C-CH,

\O
Néu st dung dung dich Na,COs dé thlly phan thi qua trinh dwoc thwc
hién bang cac ion hydroxy tao ra khi thiy phan xoda, nhwng ngoai ra
con co6 sw tham gia cua cac ion CO32" va HCOj3. Co chée thay phan VoI
sy tham gia cac ion trén thé hién bang svw tao thanh cac san pham
cacbonat trung gian sau khi phéan ra sé cho cac ancol

RCl + CO;"——~=| R Cl — » RO-C-0_10, ROH + HCO;5

| -CI I
0CO, o)

CICH, - CH, - OH + OH" H,O + CICH, - CH,O

Tinh lwa chon cuda qua trinh va cac phwong phap diéu chinh

Tinh Iwa chon cua qua trinh va cac phwong phap diéu chinh nhw thay o
trén, duoi tac dung cla kiém dén cac dan suét clo sé dong thoi xay ra
hai phan trng: thé va tach loai va trong trwérng hop cu thé nguoi ta chi
can moét trong hai phan tng. Ti 1& hai san phdm thé va tach loai phu
thudc vao nhiét do, tinh chat ctia méi trwong phan &ng (d6 pH) va cac
yéu td khac, nhwng trong thwc t& phwong phap cé hiéu qué nhéat dé thay
dbi ty 1& trén 14 sy Iwa chon tac nhan thiy phan. Xem xét cac phan &ng
nay, chung ta thdy trong qua trinh thé thi tdc nhan thdy phan tan céng
vao nguyén tl&r cacbon va né mang tinh ai nhan, con trong phan ng
tach loai, khi lién két v&i nguyén t& hydro né lai mang tinh kiém. Nhw
vay khi mudn qua trinh thé xay ra chi nén s dung tac nhan Ia kiém yéu
va ¢6 tinh ai nhan cao (vi du Na,COj3), con dé tach HCI — phai st dung
tac nhan kiém manh va tinh i nhan thap (vi du NaOH hay Ca(OH),).
Trong phan tng tach HCI tr cac dan suét clo con cé thé xay ra qua
trinh phu: hydro cé thé tach ra tlr cacbon khac nhau, dan dén sy tao
thanh nhirng déng phan olefin khac nhau, vi du:

O CH,=CCl, + H,0 + CI
CICH, - CH - Cl,

|—> CHCI=CHCI + H,0 +CI
Hwdng phan (rng chinh dwoc xac dinh theo qui tac zaixep
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Can chu y la trong trwdng hop tach HCI, phan trng co6 thé xay ra & mirc
dd sau hon véi sw hinh thanh cac dan suat acetilen

CH2C1 - CHC12 —_— CH2 = CClz —_— CH= CClI
-HCl -HCl

Hoac thdy phan cac a — oxit sinh ra glycol
HOCH, - CH,Cl ___, H,C-CH, 10O _ HOCH, - CH,0H

-HCI \ ({

dé gidm téi da phan (rng phu trén can phai gidm nong dd cla san pham
chinh trong hén hop phan trng bang cach chwng cét lién tuc. Diéu nay
c6 thé dwoc thuc hién trong thwc té vi nhiét do séi cla san pham chinh
thworng thdp hon so véi nhiét dd séi cha cac chat ban dau tham gia
phan trng va hon nira né thwdng tao hdn hop dang phi véi nuéc.

Trong trwdng hop thdy phan bang nwéc thi sdn pham phu cda cac qua
trinh bién dbi tiép tuc la ete. Sw tao thanh ete c6 thé giai thich nhw sau:
san phdm ban dau cltia phan &ng |a rwou se tham gia nhanh chéng vao
qua trinh trao déi axit — bazo véi kiém dé tao thanh ancolgolat cé kha
nang tac dung véi cac dan suét clo

RCI + OH— ROH + CI’

ROH + OH —= RO" + H,0

RCl + RO—, ROR + CI’
Nhw vay tinh lwa chon sé giam khi c6 sv tich tu regu trong méi tredng
phan wng.
Trong trwdng hop thiy phan bang cac kiém manh, tinh lwa chon sé
giam rat nhanh vi cac ion ancolat co hoat tinh cao hon so véi cac ion
hydroxy.
Khi thiy phan bang xoda, néu dwa vao co ché xem xét & trén, co thé
thdy phan (rng v&i cac ion cacbonat chi tao ra rwou, con ete chi co thé
sinh ra trong phan &rng v&i rweou hay véi ion ancolat dwgc hinh thanh ti
ion hydroxy 1a sdn phdm cla qua trinh thdy phan xoda.
C6 thé két luan rang thiy phan theo phan &ng thé nén tién hanh trong
méi trwdng xoda, khi d6 sé han ché qua trinh tach HCI, dbng thoi giam
tdi da san pham phu ete. M6t ty 1& mol tdi wu gitra dan xuét clo va nwéc
dwoc Iwa chon trén co s& tinh toan kinh té khi so sanh tinh Iwa chon v&i
chi phi ndng lwong can thiét dé tach nwéc (théng thuwong ty 18 tdi wu
nay dao dong trong khodng néng dd dung dich rwou trong nwdce tir 1 —
1.5mol/l)/ Yéu tb cudi cung tang tinh lwa chon la qué trinh thdy phan
thwérng dwoc tién hanh trén nhivng thiét bi gan véi thiét bj tach ly twéng
Khac véi nhirtng van dé trinh bay & trén, trong qua trinh thiy phan cac
75



dan suét clo clia cac vong thom, do hoat tinh ctia chang thap va khoéng
c6 kha nang tach HCI, vi thé phan (rng dworc tién hanh trong mai trwdng
kiém manbh. Trong trwvdng hop nay, sw tao thanh san phém phu ete
khéong dong vai trdo quan trong vi & nhiét d6 cao cua phan wng, cac ete
diaril s& bi nwéc thiy phan dé quay tré lai phan &ng

ArC1 TOH  A1o-TAICL  Avoar 12O, AroH . 2ArO"
-HCl -CI -2H*

Do vay khi thily phan dan suét clo cta aril can phai dung lwong kiém lén
gap hai lan vi san phdm cubi cung khéng phai la phenol ma 1a phenolat.
2.5.2.Qua trinh hop nwéc va tach nwéc

Khac véi thiy phan, phan (ng cong nwdc dan dén viéc két hop phan tir
nwoc vao noi déi C=C, ndi ba gilra cacbon v&i cacbon.

RCH=CH, + H,0 ___, RCHOHCH;

Hoac ndi ba gitra cacbon va nito (CN)

RCN + H,0 — » RCONH,

M6t sb phan rng cong nwée la qué trinh thuan nghich va phan (rng theo
chiéu nghich cta sy cdng nwéc la tach nwdc. Sy tach nwéc co thé xay
ra ni hoac ngoai phan t

2ROH + H,0 ROR + H,0

Xuc tac va co ché phan trng

Céc phan (rng néu trén déu thudc nhém phan &ng duwoc hoat héa bang
xuc tac axit. Cac xuc tac dién hinh cta qua trinh hop nuwéc 1a cac axit
proton twong d6i manh: axit photphoric dwoc hadp phu trén chi mang
axit vonframonic, cationit sunfua phenol...Con dé tach nwéc, nguoi ta
st dung axit photphoric trén chat mang oxit nhém, axit sunfuric trén chat
mang mudi photphat (CaHPO,)... Vai trd cta chéat xdc tac trong phan
ng hop nudc dwoc thé hién bang sw proton hda olefin qua giai doan
tao thanh cac phwc I va o trung gian. Con trong qua trinh tach loai
nwéc thi phan trng xay ra theo chiéu nguoc lai

10 RCH-CH3——= RCH-CH3

o "OH, i OH

RCH=CH, _tH. RCHiCH2 — RCH'CH3

Can lwu y la trong qua trinh tach nwdc ngoai phén tr, ion cacboni khong
tach proton ra ma né két hop véi phan t& rwou khac
R R
RCH"-CH; + RCH-CH; o CH |[0'H —— CH| 0+ H*
[ H,C H,C—
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Suw hop nuwéc cla olefin theo co ché ai dién t& sé ludn theo quy luat
Maccopnhicop va kha ndng phan tng cla ching cé thé sap xép nhw
sau:

Iso — buten > n-buten > propylen > etylen.

Téat nhién ti 18 kha nang phan tng cla cac olefin trong daytrén sé thay
dbi & cac diéu kién phan rng khac nhau va xuc tac khac nhau.

Can bang cong — tach nwéc it phu thudc vao cau tao cla olefin va ruou,
vi vay day kha nang phan &ng cua olefin sé twong rng véi kha nang
phan rng cua rugu khi tach nwoc:

Bac 3 > bac 2 > bac nhéat

Cac phan wrng phu va tinh Iwa chon cua qua trinh

Khi cong nuwdc vao olefin thi song song v&i phan trng chinh con xay ra
qua trinh oligome héa céac olefin va sy tao thanh dan suat ete. Tat ca
cac qua trinh déu qua giai doan trung gian hinh thanh ion cacbonic va
c6 thé biéu dién tbng quat nhw sau

R (k R (ky)

R" + olefin _(k3) | oligome

Débi v&i cac trang thai cla hé phan rng ndm & xa trang thai can bang co
thé viét phwong trinh vi phan tinh lwa chon sau:

|_ k2 [ROH]
d[ROH] _~ k1 H20
dOlefin] ~ ,, k3 [Olefin]

kl [H20]

T phwong trinh trén cho th4y tinh lwa chon tang khi c6 mét lwong
nuwdc du so voi olefin va rwou sinh ra. Rwou cd hoat tinh cao hon so
v&i nwdce (ko/ky >1), vi vy can phai tién hanh phan &ng sao cho luén cd
mét lwong nwéce dw dir Idn so véi rwou (15 @ 1). Hiéu suét cla oligome
hoéa phu thudéc vao kha nang cua olefin tham gia phan rng trung hop.
Sw tao thanh polyme cé thé khdng ché khéng nhirng bang cach thay déi
ty 1& nwdc va olefin ma con co thé bang cach giam nhiét do, vi phan rng
trung hop olefin can ndng lwong hoat héa Ién hon so véi phan (ng
cong nwdc. Can lwu y rang khi phan (rng gan véi trang thai can bang thi
van téc qua trinh cong nwéc va tinh lwa chon sé giam, diéu nay gay khé
khan khi tién hanh phan trng dén dd chuyén hoa gan véi trang thai can
bang. Dbi v&i tirng olefin cu thé va tirng xuc tac cu thé cé mét diéu kién
tdi wu (ty & cac cau tao, mirc dd chuyén hoa, nhiét do) dé dat dwoc
hiéu suat qua trinh va tinh lwa chon cao nhét.
Déi v&i qua trinh tach nwédc cia ancol co thé biéu dién theo so' dd phan
(rng sau

¢ROH =
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. o OLEFIN
ROH H . R+

“H,0 > ROR+H'—» ROH + OLEFIN
Sv tach nwéc ndi phan t&r c6é nang lwgng hoat héa cao hon so v&i sw
tao thanh ete, do vay sw tach nwéc dé tao nbi ddi can phai tién hanh &
nhiét do cao, ap suét thap va ndng dd ancol thap.
Trén day con chwa dé cap dén mét phan (rng phu ma trong khéng it
trwdng hop né co thé xay ra, do la sw tao thanh andehit hoac ceton

CH; - CH,OH 12, CH, - CHO

Phan &ng trén co thé xay ra véi sw c6 mét clia cac chi mang xuc tac
cling nhuw cac xuc tac dang oxit kim loai, con xuc tac phwc proton khéng
tham gia vao phan rng trén.

Thiét bi str dung cho qua trinh hop nwéc cua etylen va propylen

Khi thai
Khi thai —>H Z—»
"~ H,0 -~
F AT— H.Q H.0
Hon hop H,SO, —>z
ban dau £ -
1T T Z—>
H,O H.O
x x =<
—~~ e
>
X l————
Hon hgp_»t H,O
. ban dau .
San pham H,O San pham

Hinh 2.7. Thiét bi s&r dung cho qua trinh hop nwéc clia etylen va propylen

a — Thiét bi hap thu v&i hé théng dia quay, b- thiét bi hap thu hoat dong lién tuc

Trong trwdng hop hap phu etylen va propylen véi H,SO,4 ¢6 thé st dung
2 loai thiét bj. dang tht nhét (hinh 2.7a) 12 mot thiét bi hip phu dat ndm
ngang, c6 bd phan khudy dang dia gén vé&i mét truc, khoang 1/3 khéng
gian thiét bi dwoc chra H,SO, va khi cac dia quay sé tao swong H,SO,.
Do vay, tdng dwoc bé mét tiép xuc véi olefin. Nhiét sinh ra trong phan
ing sé& dwoc tai ra bang vé 4o nwdec. thiét bi nay lam viéc gian doan,
nhwng néu st dung mot chum lién tuc cac thiét bi trén thi sé& dwoc mot
qui trinh san xuét lién tuc.

So véi thiét bi hdp thu ndm ngang, thi thiét bi hap thu dang thap ding
v&i khoang 20 — 25 dia dwoc chra nwédc bén trén cod kha nang hoat
dong lién tuc va la mot sy cai tién dang ké. Trén méi dia, trong ldng chéat
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ldng dén c6 chum béng nwéc lanh di qua d& hap thu nhiét phan tng. O
dia trén cung cua thap, nguwdi ta cho H,SO,4 véi ndng dd can thiét di
vao, con dwdi day thap sé la hén hop san phdm sau phan (rng dwoc
thao ra. Etylen (hoac propylen) dwgc dwa vao thap tiv phia dwdi, di
nguwoc voi dong chat 16ng va ra khéi thap phan &ng dwéi dang khi thai
& phan dinh thap.

Nhw vay & giai doan dau sé thu dwoc san phadm dwdi dang sunfat va
chung dwoc tiép tuc thay phan & giai doan sau. Ch4 16dng sau giai doan
dau sé duoc lam lodng bang nwdc va dbt néng bang hoi nwédc. qua giai
doan Iang va chwng cat tiép tuc sé thu dwoc etanol nong dé 90%, con
ndng dd axit sunfurit sé vao khoang 40 — 50%.

2.5.3.Qua trinh este héa

Phan &ng este hoa c6 thé xem nhw phan (rng nghich ctia qua trinh thay
phan cac este
RCOOH + R'OH
Co ché phan rng

Trong sb cac phuwong phap diéu ché este thi phwong phap don gian
nhat va théng dung nhét 1a phan &ng loai nwéc gitra axit va ancol. Day
la mét phan &ng thuan nghich (va la phan (rng gnhich cia phan ng
thily phan este), va dé phan &ng chuyén dich vé phia phai (v& huéng
tao ra este ) thi can phai cé axit proton (H") lam xuc tac.

Két qua nhiéu cong trinh nghién cru cho thdy mach cacbon trong phan
tlr axit cacboxylic (R-COOH) khéng c6 anh huéng gi I&n dén viéc OH
clia phan t& nwdc loai ra lay & dau, tir phan tl nao (axit hay ancol),
nguwoc lai bac cacbon trong phan tlr ancol cé tac dung quyét dinh dén
co ché phan (rng la day nbi sé cat ra & dau, & vi tri nao, phan t& nwédc
loai ra theo kiéu nao, lay OH tir axit hay ancol. O day can phan biét 2
trwdng hop.

Este héa ancol bac mét va bac hai véi axit

Cé hai gia thuyét dwa ra dé giai thich qua trinh tao thanh ctia phan &ng
nay

Gia thuyét thir nhéat cho rang dwéi tac dung cuia xuc tac axit, proton gan
vao nhém OH cuia cacboxyl va hinh thanh nén ion cacboxoni (1), tiép d6
ion nay loai ra mot phan t&r nwéc dé tao cation axyl (11), phan t&r ancol
gan vao ion axyl tao thanh este dwgc proton hoa (l11), cudi cung véi sw
tai tao proton, este dwoc hinh thanh.

RCOOR' + H,0
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I g (I H

Gia thuyét khac dwoc minh hoa nhw sau:

Dwéi tdc dung cla xuc tac axit, proton gan vao cacbonyl clia nhém
cacboxyl dé tao ra ion hydrat axyl (1), cung lic d6 déi dién t&r oxy thudc
nhém OH cla ancol tan coéng vao ion dwong axyl (I) d& hinh thanh nén
ion cla este da dwoc proton hoéa (2), cudi cung ion nay loai nwéc va
proton dé sinh ra este

H
ﬁ’ T
R-C-OH +H* —anh g crog ham . pc.oH
nhanh 1) nhanh
RO (2
(I)H |(|) 1'{
nhanh R.C* nhanh R-C-OR: + H*
cham | nhanh
RO

Tuy c& hai gia thuyét vé co ché phan (rng ké trén c6 khac nhau vé qua
trinh hinh thanh cac ion trung gian nhuwng déu cé chung két luan la
hydroxy ctia phan tir nwédc loai ra lay tv OH clha axit. Bang viéc gan
dong vi 0" nguoi ta d& dang nhan thay dwoc diéu nay.

Este héa ancol bac 3 véi axit

Céac khao sat cho thdy khi este hoéa ancol bac ba véi axit thi phan ti
nwdc loai ra khéng lay OH cla axit cacboxylic ma 1y OH cta phan t
ancol. Qua trinh dé dworc giai thich theo nhw sau: trong trwdng hop nay
proton cla axit xuc tac khéng gan vao oxy ctia phan t&r axit cacboxylic
ma lai gén vao oxy ctia cén bac ba dé tao ra ion oxoni(l), do tac dung
day dién t&r ctia 3 nhém ankyl ma mét phan t&r nwéc duoc loai ra va tao
thanh ion cacboni (l1), ion nay tac dung v&i phan tir axit cacboxylic dé
sinh ra ion oxoni (Il1), cudi cung bang viéc tai tao proton sinh ra este (IV)
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CH,

o i
CHy—» C—» OH +H* _fthanh CH3-(|?-OHCLL#HLCH3-C+ 1 H,0
T nhanh . ¢ nhan an
(I CH; CH,
CH, H
RCOOH ﬁ) h)
_mhanh_  p c_og thanh. R _C.0-c(CHy),+H'
nhanh l am nhanh (V)

C'(CH3)s

Cac yéu té anh hwdng dén qua trinh este héa

C6 nhiéu yéu td anh hwéng dén qua trinh este hda, trong dé dang cha y

nhat 1a cac yéu tb sau:

Este hoa la mét phan (rng thuan nghich

RCOOH + R'OH RCOOR' + H,0

Mbi phan (rng cu thé c6 mdt hé sb can bang riéng. Hang sb can bang

dé dwoc tinh bang céng thire

K= Ceste-Cnu’c'yc / Caxit-CancoI

Gia tri K cang I&n thi kha nang chuyén héa thanh este cang cao. V&i

coéng thire K nay ta cé thé tinh dwoc ndng do cua este tao ra trong phan

&ng néu ta sir dung rat thira mét trong hai thanh phan cla chét tham

gia phan &ng (ancol hoac axit)

Anh hwéng cua cau tric ancol t&i van téc este héa va nong do

este tai diém can bang

Viéc khao sat dwoc tiénhanh gilra axit acetic v&i cac ancol khac nhau &

nhiét do 155°C ndng do ti 1& mol gilra cac chét tham gia phan wngla1:

1 mol. Sé liéu dwcyc do & thoi diém 1 gio (dac trng cho van tbc phan

ng) va 100 + 200 gid (d3c trwng cho diém can bang ctia phan &ng).

Két qua khao sat clia Mensuki (1987) cho thay, trong sb cac ancol khao

séat, metanol cé van téc phan tng lon nhat va néng do este dat duoc tai

thdi diém can bang cling cao nhat. Cac ancol bac nhét, cac ancol no cé

van tbc phan tng va hé s can bang cao hon cac ancol bac hai hoac

khéng no twong (rng. Cac ancol bac ba cé vab tdc este héa bé nhét.

Tém lai, ancol cang c6 nhiéu mach nhanh va mach nhanh cang gan

nhém OH thi van téc este hoa cang gidm, néng do este tai diém can

bang cang thap

Anh hwéng cua cau truc axit téi van téc este héa va néng do este

tai diém can bang

Ciing twvong tw nhw ancol, Mensuki da khao sat kha nang este héa cua

mot sb axit cd ciu trich khac nhau véi ancol iso-propylic & 150°C. Két
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qué cho thay tac dung mach nhanh va no hoéa ctia mach cacbon khéng
chi phdi hoan toan theo quy luat nhw trong trwéng hop mach cacbon
cta ancol. Téc do este hoa va gia tri ndbng do este tai diém can bang
khéng ti 1& vé&i nhau. Mbi quan hé nay dwgc mé ta & bang sau:

Bang 2.3. Anh huéng cutia clu trac axit t&i van tdc este héa va néng do
este tai diém can bang

STT | Tan axit Khéi Iu’?ng este tao thanh (%.r‘nol) "
Sau 1gi¢ Sau 100 — 200gi¢
1 Formic 61.69 64.23 3.22
2 Axetic 44 .36 67.38 4.27
3 Propionic 41.18 68.70 4.82
4 n-butyric 33.25 69.52 5.20
5 i-butyric 29.03 69.51 5.20
6 Metyletylaxetic | 21.50 73.73 7.88
7 Trimetylacetic 8.28 72.65 7.06
8 Dimetyletylacetic | 3.45 74.15 8.23
9 Phenylacetic 48.82 73.87 7.99
10 Phenylpropyonic | 40.26 72.02 7.60
11 Cinamic 11.55 74.61 8.63
12 Benzoic 8.62 72.57 7.00
13 p-toluenic 6.64 76.52 10.62
Xuc tac

Céc axit proton c6 tac dung xuc tién nahnh qué trinh este héa nhung
ban than né khéng chi phdi dang k& dén thé can bang ctia phan &ng, c6
nghia 1& né khéng lam thay dbi gia tri néng do este tai thoi diém can
bang. Cac xuc tac hay st dung la H,SO, dam dac va HCl khan nudc.
Tac dung cua nhiét

Ciing nhw nhiéu phan &ng khac, nhiét cé tadc dung lam tang téc phan
(rng este hoa (ctr nang lén 10°C thi téc d6 phan tng tang gép doi). Tat
nhién mrc do tang nhiét d6 cua phan (rng nay chi cho phép dén gioi
han séi ctia ancol. Ngoai ra, muén nang tiép nhiét dé thi phai dung dén
thiét bi cao ap. Théng thwdng hay dung xuc tac axit dé thwe hién viéc
nang nhiét dé cho phan &ng.

Cac phwong phap dich chuyén thé can bang ctia phan rng este
héa

Cé 2 phwong phap dé dich chuyén thé can bang lam ting néng do
este;
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Tang néng ddé mét trong hai chat tham gia phan (rng. Van dé nay dé

dang thwc hién dwoc va hay dung ancol thira nhiéu 1an so véi axit.

Loai ra ngoai phan (rng mét trong hai chét tao thanh (este hodc nuwéc).

Vay loai nwéc hodc este ra bang cach nao?

Loai nwéc ra khoi phan rng

Néu ca thanh phan axit I14n ancol dung trong phan (rng este héa déu 1a

nhirng chét cé dd séi cao hon nwéc thi viéc loai nwdc ra don gian

chung cét 16i kéo, co thé dung khi tro suc vao dé ting cwdng viéc loai

nwoec.

Néu thanh phan axit c6 dd séi cao va than hphan ancol lai c6 dd soi

thdp hon nwéce thi ta dung anco véi khdi lwong thira nhiéu va kién tuc

chwng cat kéo ra. Ancol ra kéo theo ca nwdc clung ra vi tat ca ancol (tr

metanol) déu tao hén hop dang phi véi nuéc.

Cat nudc ra khéi phan trng nhé viéc cho thém mét dung méi tro khéng

hoa tan v&i nwéc dé& tao hdn hop sbdi dang phi 3 ciu t&r (ternary

azeotropic) (nwéc — con — dung mdi) cd nhiét d6 séi thap hon nhiét d6

cla nwdc va cat ching ra khéi hén hop phan (rng & nhiét do6 nay.Hbn

hop hoi tach ra dwgc ngwng tu va lam al5nh tach thanh 2 pha, pha

nwéc loai ra ngoai, pha hiru co chira ancol dan nguwoc tré lai vao binh

phan (rng este hoa. Cac dung mdéi tro hay dwgc sir dung la benzen,

toluen, cloroform, dicloetan, tetracloruacacbon...

Cé4t loai este ra khéi phan trng

Viéc cét loai este ra khéi hén hop phan ng cling dwoc tién hanh bang

nhiéu cach nhwng co ban nhéat van 14 bang hai phwong phap sau:

Trwong hop don gian nhat 12 khi este tao thanh cé do séi thap nhét

trong sb cac chat co trong phan tng va khong tao thanh hén hop dang

phi v&i bat ki mét chat nao cé trong hdn hop do, trong trwérng hop nay

hti vira tién hanh phan (rng vira cét loai este ra.

Trwdng hop khac dbéi khi cling xay ra la este tao thanh ciling cé d6 soéi

thdp nhat nhung este nay lai tao v&i cac thanh phan khac mét hdn hop

dang phi 2 hay 3 c4u t, vi vay khi hdn hop hoi cét ra dwoc ngung tu va

lam lanh s& dé phan pha tach l4y este.

2.5.4.Qua trinh amit héa

Twong tw nhw vay, phan rng amit hdéa dwoc s dung dé diéu ché cac

amit, c6 thé xem la phan (rng nghich ctia qua trinh thiy phan cac amit

Ngoai ra cdn cé cac qua trinh xay ra ddng thi, vi du thiy phan va este

hoa, tach nwéc va este hda, amit héa va tach HCI, amit héa va este

hoa.

2.6. Cac qua trinh sunfat héa, sunfo héa va nitro

Sunfat hdéa dwoc goi la cac phan (rng tao thanh este cla axit sunfuric cé

tén la cac ankynsunfat ROSO,0H, con khi sunfo hda, ngudi ta sé thu
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dwoc cac sunfonic axit (RSO,0OH hodc ArSO,0OH) cling nhw cac dan
xuat cla cac axit nay, trong dé nguyén t& lwu huynh lién két trwc tiép
v&i nguyén t&r cacbon. Nitro héa la qua trinh dwoc st dung dé téng hop
cac hop chét nitro (RNO, hoac ArNO,) trong d6 nguyén ti nito' cling ndi
truc tiép véi cacbon, khac véi cac

nitro este dang RONO.,.

2.6.1.Qua trinh sunfat héa

Sunfat héa rwou

Sw sunfat héa rwou chi yéu dwoc st dung dé diéu ché cac chét hoat
dong bé mat (HDBM) dang ankylsunfat. Sy sunfat hoa c6 thé thwe hién
duwéi tac dung cua axit sunfuric, closunfonic, amidosunfuric hoac trioxit
lwu huynh.

Co ché phan (rng sunfat héa rwou bang axit sunfuric néi chung giéng
v&i cac phan (rng este hoa. O day axit vira dong vai trd 14 tdc nhan
phan &ng, déng thdi 1a xdc tac cho qua trinh. Phan &ng xay ra nhod sy
dut lien két S-0, do vay cac nhom ankyl khéng bj isome héa.

H,S0 4 —H_ H,0"-S0,0H “ROH.  ppo* . $0,0H
-H,0
Khi sun fat hda sé tao ra hang loat san phdm phu. Vi du rwou tach nuéc
tao thanh olefin. Dwéi tac dung oxy héa cla axit sunfuric cé thé sinh ra
andehit hoac xeton. Nhirng chat nay sé d& bi nhwa hoa hodc trung
ngwng (khi tbng ho’p cac chat HDBM thi san phadm sé& c6 mau tbi va
gidm chét lwong san pham). Vi sw tao thanh olefin va cac hop chét
cacbonyl sé gia tdng & nhiét dd cao, do vay can phai khéng ché nhiét do
phan trng trong khodng 20 — 40°C dé han ché tbi da cac phan &ng phu.
Ngoai ra khéng nén sr dung oleum lam tac nhan sunfat hoéa.
Co6 khi sunfat héa rwou néu st dung cac tac nhan sunfat hdéa khac thi
qua trinh sé& tr& thanh bat thuan nghich, vi du dwéi tdc dung cla axit
amidosunfonic, phan &ng xay ra nhw sau:
H,NSO,0H + ROH 5 ROSO,ONH,

Axit amidosunfonic cé kha nang sunfat héa twong dbi kém, phan ng
clia né v&i rwou chi xay ra & nhiét dd 100 -125°C. Do axit nay c6 gia
thanh cao nén nguwoi ta chi str dung né trong nhirng tredng hop dac
biét, nhat |a cac tac nhan sunfat hoa khac tao ra modt hén hop sédn pham
bao gdm nhiéu cau to

Hién nay axit closunfuric dwgc si¢r dung rong rai lam tac nhan sunfat
héa. Twong tw nhw cac cloanhydric, né c6 kha nang phan rng cao,
phan (rng xay ra véi van téc ngay & nhiét dd phong. Co s& cua qua
trinh 1a sw tan céng cla phan tl rwegu vao nguyén t& lwu huynh

ROSO,0H
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ROH

CISO,0H + ROH === CI...S0,0H — » CI'+ RHO'SO,0H—» HCI + ROSO,0H
Hiéu suét phan &ng kha cao, gan 100%. Néu tang nhiét d6 va dac biét
la khi sunfat hoéa rwou bac 2 thi hiéu suét tao thanh dan xuét clo sé tang
[én.
ROH + HCl 5 RCl+H,0
Phan (rng nay c6 thé khdng ché néu giam nhiét do va tach nhanh HCI
ra khéi méi trwong phan &ng
Gan day nguwdi ta rat quan tdm dén viéc s dung trioxit lwu huynh 1am
tdc nhan sunfat héa. N6 co tinh ai dién t& rat cao do con mot orbitan
tréng, vi vay rat dé két hop voi nguyén tlr oxi cla rwou tao thanh phire,
phirc nay sé& chuyén thanh ankynsunfonic axit
ROH + SO, RO'H___» ROSO,0H

S0,0-
Phan &ng xay ra vé&i van tbe rat Ion, gan hnw ngay tire khc va chi yay
phu thudc vao sw khuyéch tan cia khi SO; trong rwou. Tuy nhién do
phan &ng tda nhiét manh nén d& dan dén hién twong qua nhiét cuc bd
va tao thanh cac san pham phu (olefin, hop chéat cacbonyl, nhya). bé
han ché phan (rng phu can c6 bién phap tai nhiét hiru hiéu va tranh céac
hién twong lam qua nhiét cuc bd nhw [am loang SO bang céac khi tro,
khudy trén manh hay tién hanh phan &ng trén mang
Sunfat héa olefin
Swv sunfat héa da dwoc dé cap dén khi xem xét phwong phéap tach iso-
buten t&r phan doan C4 va sy hogp nwédc clia olefin dwéi tac dung axit
sunfuric. D& thwc hién phan (rng nay chi cé thé st dung tac nhan sunfat
hda la axit sunfuric vi cac tac nhan khac hoac la hoat tinh kém, hoac tao
ra nhivng sén pham khac.
Olefin dwéi tac dung cla axit sunfuric sé tao ra cac hop chat sau day:
mono va diankylsunfat, polime olefin. Néu trong axit c6 nwéc sé cé thé
sinh ra rwou va ete. Phan &ng di qua giai doan tao thanh cacbuacation
trung gian:
RCH=CH,

+
_+Hy804 _ R(CH,)CHOSO,0H “I‘{(EH CH; [R(CHs)CHLSO4

+H"

+
RCH'CH; | “HO,  Rr(cHycHOH ~RCH CH; [R(CH3)CH} ,0
Te -H*

» POLIME

T RCH=CH, _ R c,H, _+RCH'CH;
_HT -H"
Ngoai ra, sy tao thanh rwou va ete con do cac phan rng thuan nghich
nhw thdy phan hoac ancol phan mono va diankylsunfat. Cac chat nay co
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kha nang ankyl hoa réat cao:

R,SO; +H,0_ ROSO,0H + ROH — 20

H,SO, + 2ROH

R,SO4 +ROH_ ROSO,0H + ROR —ROH_ 1150, + 2ROR

Trong hén hop san phdm con cé mat cac san phdm oxi hda va nhya (do
sy trung ngwng). Vi sdn phdm chinh 1a monoankylsunfat nén trong thuc
té nguwdi ta ludén st dung ti 1& mol gilra olefin va axit sunfuric 1a 1 : 1. Dé
han ché cac phan (ng trung hop olen, nhwa héa va tao thanh
diankylsunfat hdoc ete thi néng dé ctia H,SO, pah3i khéng ché trong
khoang 92 — 93% va tién hanh phan &ng & 0 — 40°C

Sw két hop axit sunfuric va olefin xay ra theo qui luat macopnhicop, do
vay tlr n-olefin sé thu dwoc ankylsunfat bac 2. Chung ta biét rang cac
cation c6 khad ndng isome hoa rat nhanh chéng véi sw chuyén vi ion
hydro, tuy nhién van gilr nguyén khung cacbon. Vi vay cac n-olefin cao
phan tlr sé tao ra mot hdn hop cac ankylsunfat bac 2 v&i cac vj tri nhém
sunfoeste khac nhau.

2.6.2.Qua trinh sunfo héa

Héa hoc va co’ sé ly thuyét

Pé tién hanh sunfo hdéa cac hop chat thom, nguwdi ta siv dung chi

yéu la axit sunfuric, oleum va SOs.

Sunfo héa dwai tac dung cua axit sunfuric la qua trinh thuan nghich

ArH + H,SO4 == ArSO,0OH + H,0O

Xay ra voi sy tdéa nhiét manh (mot phén nhiét nay do nwdc sinh ra lam
loang axit sunfuric). Do vay, hiéu rng nhiét cia phan &ng phu thudc
nhiéu vao néng dd ban diu cua axit va cé gia tri khodng 146 KJ/mol.
Can bang thuwéng dich chuyén vé phia bén phai & diéu kién thwong,
nhwng néu tadng nhiét dd va déng thei chuwng cat hydrocacbon, ddi khi
s& xay ra phan &ng theo chiéu nguoec lai, va nguwdi ta loi dung diéu nay
dé tach cac ddng phan ankylbenzen.

Sunfo hoéa la phan &ng thé ai dién t dién hinh di v&i cac vong
thom. Phan &ng bi kim ham do nuwéc cé trong axit ban dau ciing nhw
nwdc sinh ra trong phan &ng, va phwong trinh déng hoc cé thé biéu
dién nhw sau:

r = k [ArH] / [H,O?

Nguwdi ta cho rang, tdc nhan tn céng truc tiép vao nhan thom la
SO,"OH
2H2804 B

HSO, + H3SO+4 = HSO7; + S+020H + H,0

SO,0H

v 7
0 voon— P
F F

Sw tao thanh cac san phdm phu trong qua trinh sunfo héa rét it, phu
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thudc chd yéu vao kha nang oxy héa cla axit sunfuric.

Anh hwéng clia nhém thé trong vong thom trong phan (rng sunfo hoa
cling twong tw nhw cac phan (rng thé i dién t&r khac. Tinh chon loc va
dinh huwédng nhém sunfo trong phan wng nay co gia tri trung binh. Nhém
sunfo trong vong thom c6 tinh hut dién t& cao, do vay lam giam kha
ndng sunfo hoéa tiép tuc va rat khé dwa nhém sunfo thir hai vao vong
thom duwéi tac dung cua axit sunfuric.

Do tinh thuan nghich cua qua trinh va dé giam hoat tinh manh cta

axit bi 1am lodng b&i nwdc sinh ra, phan tng sunfo hoa thudng két thac
& noéng dd nhat dinh cha axit. Hién twong nay dwoc dic trweng bang gia
tri © cGa phan rng. Gia tri = dwoc tinh bang néng dd cia SO; trong axit
da tac dung cho dén khi phan tng khdng con tiép tuc dwoc niva (vi du
cho sunfo hdéa benzen la 64, naphtalen la 56 va nitrobenzen la 82). Khi
biét = va ndng do SOj; trong axit ban dau (a) cé thé tinh dwoc lwong axit
can thiét d& sunfo héa 1 mol hop chéat thom theo cong thirc:
x=80(100-1)/(a—-1)
Trong do6 80 la khéi lwong phan tir ctia SOs. Cdng thirc nay cho thay
mudn gidm lwong H,SO, tiéu hao va gidm lwong axit da s& dung, can
tang ndng dd axit ban dau. Vi du, khi sunfo héa benzen (r =64) bang
axit dam dac a = 75 thi lwong axit t6i thiéu can dung la 262g, con néu
nang néng dé axit 18n 100% (a = 81,7) thi can dung 162g. Trong hai
trrdng hop nay, lwong axit da str dung la 182g va 82g.

Qua trinh sunfo héa bang axit sunfuric thworng phai tién hanh & nhiét
dd cao (80 -100°C), do axit nay cé kha nang sunfo hda khoéng cao. Hon
hop phan rng bao gdm hai pha, va phan &rng dién ra trong pha axit, yéu
td khudy trén khéng gay anh huéng Ién nhw cac phan &ng khac.

Phan (rng nay cla oleum v&i cac hop chat thom xay ra qua hai giai
doan. Giai doan th(r nhat la sy tac dung cta phan dw SOj; trong oleum:
ArH + H2804_SO3 —_— AFSOZOH + HQSO4
Phan rng nay la khéng thuan nghich va téa nhiét manh, hiéu &rng nhiét
phu thudc vao n6ng dod cta oleum va co gia tri 180 KJ/mol déi v&i oleum
20%. Giai doan tiép theo |1a sw tham gia clia axit sunfuric.

Qua trinh sunfo héa bang SO; dwoc biéu dién nhw sau:
ArH + SO3 =—= ArSO,0H
Pay ciling la phan &ng khéng thuén nghich va mét trong nhirng phan
trng tda nhiét manh nhét trong tdng hop hitu co' (AH g5= -217 KJ/mol).
Co ché giai doan dau cla qua trinh sunfo héa cac hyrdocacbon thom
vao hydrocacbon qua cac phwc « - va ¢ trung gian:

S0,0 SO20H

/
SE TGN s
F
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Phan (rng c6 bac nhét theo ArH va SO; va xay ra gan nhu tire thoi. Do
do trong qua trinh dj thé, van tdc phu thudc vao cac yéu td khuéch tan
va vao muc do khuéy trén, giai nhiét.

Khac v&i qué trinh sunfo héa bang axit sunfuric va oleum, véi tac
nhan SO; gay ra mét s Ién cac phan ng phu. Kha nang hoat déng
hoa hoc clia cac hop chéat nay thuwong dan dén viéc tao thanh nhém
sunfo thr hai trong vong thom theo so’ d6 ctia cac qua trinh néi tiép sau:

+S03 +S03
C6H6 =3 CGH5SOQOH =3 m - CGH4(SOZOH)2

Diéu nay dwoc st dung trong tdng hop m-benzen disunfonic axit ( to
day sé& diéu ché dwoc rezocxin). O dé, giai doan dau thwc hién voi
H,SO4, con giai doan sau dwdi tac dung cua oleum.

Khi sunfo hoa bang oleum va SOj; sé sinh ra mét lwong sunfon:
2ArH + 2S0; —= ArSO,Ar + H,S0,

Phan ng nay xay ra manh, dac biét trong trudng hgp sunfo hoda
benzen, con dbi vdi cac akylbenzen khac thi yéu hon.

M6t phan rng phu khac la tao thanh cac anhydrit sunfonic axit:
2AFSOZOH + 2803 —_— (AFSOZ)zo + H2304

Lwong anhydrit tdng khi SO; dw nhiéu.

Cac phan rng phu trén day, cling nhw cac qua trinh oxy hda va phan
hdy cac nhom ankyl dwdi tac dung cua SOs;, sé dwoc han ché néu chon
duwoc ti 1& cac ciu ti ban dau tham gia phan trng hop ly, phwong phap
khudy tron thich hop va dac biét la ché dd nhiét do tbi wu (trong cac
phan (rng sunfo héa bang oleum va SO; nhiét dd cé thé thay ddi tir -10°
dén 40 - 60°C).

Hé théng thiét bi phan trng sunfat héa va sunfo héa

Céc thiét bj phan &ng dwoc trinh bay trén hinh 2.8 (a, b, c, d). Nhw
trén hinh 2.8b, nguoi ta st dung thiét bj v&i canh khuay tuabin, lam lanh
bang hé thdng dng xoan va vé 4o. Bén trong thiét bi, nh& canh khudy
hinh tru quay sé€ gilp cho qua trinh quay trén va gidi nhiét tét. Hoac trén
hinh 2.8c la thiét bj voi ong xoay co gan cac thanh kim loai bén ngoai
tao diéu kién khuay tron tét nhat. Con & thiét bj trén hinh 2.8d, nguoi ta
tao ra cac chum bng va phan (rng xay ra trong khoang khoéng gian gitra
cac 6ng (con goi la thiét bj dang mang).
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H=H

Hinh 2.8. Hé théng thiét bj phan (rng sunfat héa va sunfo hoa
a — Thiét bi dang dia, b — Thiét bi canh khudy tuapin, ¢ - Thiét bj éng xoay, d — Thiét bj phan
trng trén mang

2.6.3.Nitro héa oc )

Nhom nitro c6 thé dwog. dwa vao cac hop chat hiru REPOERg nhiéu
phwong phap khac nfBl@hu thudc vao ban chat cla hy&ﬁi bon ban
dau. Céac phwong phap sau day dwoc (rng dung réng rai ésan xuat
cong nghiép nitro héa nhan thom va nitro hdéa hydrocacbon no.

Nitro héa cac hop chat thom
Co ché phan rng §O

Qua trinh nitro héa\Eéc op chat thom chl yéu dwoc thyc | ién3oén9
hén hop axit nitoric furic. Axit th& hai vira dong k:h(}}ﬂ@ Kh’ﬁt
xuc tac, tac nhan hat nwéce, ddng thoi tao diéu kién sr dung axit triét dé
hon. Trong hon hgp nitro hoa, sé xaﬁanuphamac dung cuda axit dan
dén tao thanh tac nhan nitro hoa hoat déng rat manh 1a ion nitroni N"O,,
ion nay sé tan céng nhan thom:

HNOj3 +H,S0; == H,0"-NO, + 0°'SO,0H == N*0, +H0S0,0" +H,0

NO NO
S

Anh huwéng clia nhom thé dén kha nang phan (rng cla vong thom,
cling nhw sy dinh hwdng vi tri cdia nhdm NO, ciing tuan theo cac qui
luat chung cta phan trng thé i dién t& trong vong thom. Do anh hwéng
ctia nhém NO, trong nhan thom rat I&n, nén van téc cla cac giai doan
nitro héa tiép theo glam di ro rét so voi giai doan truac [(kn//ks.1)<<1]. Vi
vay phan tng co thé dwoc thwe hién véi hiéu suét rat cao doi VoI cac
san phdm c6 mc dd thé khac nhau (mono, di hodc trinitro) néu chon
diéu kién nhiét dd6 va tac nhan nitro hoa hop ly. Vi du, khi nitro hoa
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toluen, dau tién & diéu kién mém (40°C) sé tao thanh mononitrotoluen
(hdn hop 58 — 59% déng phan orto, 4-5% meta va 36-39% para). Cac
ddng phan nay & didu kién nhiét do6 cao (70 — 80°C) sé& cho céc
dinitrotoluen (hén hop ddng phan 2,4 va 2,6), cudi cung 14 trinitrotoluen.
Diéu kién cta phan &rng va dé chon loc cta phan tng

Diéu kién cla phan &ng, dwoc xac dinh bang nhiét dd va kha nang
nitro héa cta hén hop axit HNO3 va H,SO4, va phu thudc vao kha nang
phan rng cta hop chat thom. Kha nang nitro héa clia hén hop axit ban
dau dwoc quyét dinh bai ti 18 néng dd H,SO4, HNO; va nwéde. Nguoi ta
danh gia kha nang nay bang dai lwong hoat do nitro héa (ky hiéu NF):
NF = CH2304. 140 / (140 'CHNOB)

Trong cdng thirc nay phan sb déc trwng cho mirc do tang ndéng dd cla
axit sunfuric, sau khi toan bd lwgng HNO; da tiéu hao va sinh ra mét
lwong nwéc twong ng:

140 /(140 — Cpynos) = 100 / [100 — (Cunos / 63)] = 100 / (100 —
0-714CHNO3)

Trong dé 18 va 63 la khdi lwong phan tir ctia nwéc va HNOs.

Nhuw vay, gia tri NF chinh 1a ndng dé ctia H,SO,4 sau phan tng, v&i diéu
kién da tiéu hao hét HNO;. Béi v&i mbi loai hop chat thom, déu co gia tri
NF t&i han. Gia tri nay sé& cang cao néu kha nang phan tng cla hop
chat d6 cang thap. Trong thuc té, thwdng ngudi ta st dung mét lwong it
HNO; dw nham tdng m&c dd nitro hoéa va tdng doé chuyén héa cula
hydrocacbon. Tat nhién, khi d& mic dé tiéu hao ctia HNO; sé& nhd hon
100%. Vi duy, trong trwdng hop nitro hoa toluen, gia tri NF & giai doan
dau phai 1a 70, giai doan th(r hai la 82, con & céac giai doan twong &ng la
96; 90; va 50 — 60%. Twong wng nhw vay, benzen cing bj nitro hoa
thanh nitrobenzen (NF = 70; 65 — 70°C). Sau d6 |a m-dinitrobenzen (NF
= 88; 80 — 90°C).

Nitro héa cac hop chat thom Ia phan rng khéng thuan nghich va téa
nhiét manh (=151KJ cho nhém nitro). Clng nhw trong trwd'ng hep sunfo
hoa, hiéu ng nhiét cao moét phén do qua trinh lam loang hén hop nitro
héa béi nwédc sinh ra, va nhiét lwong nay phu thuéc vao néng do cua
axit sunfuric.

Hé théng thiét bi phan trng nitro héa hydrocacbon thom

Khi nitro héa hydrocacbon va cac dan suat clo, hén hop phan rng
bao gdbm hai chat 1dng khoéng trén 1&an véi nhau. Dé tranh hién twong
nhiét cuc bd va cac phan rng phu oxy héa , can phai khuéy trébn va lam
lanh tét. Qua trinh thworng dwoc tién hanh trong hé théng cac thiét bi
phan (rng ndi tiép cd gan hé thdng khudy. Sau médi thiét bi phan &ng 1a
thiét bi tach d& phan tach pha hydrocacbon khéi hédn hop nitro héa. Hén
hop nitro héa méi (hodc hydrocacbon), dwoc dwa vao thiét bj phan tng
cudi cung. Tai day, & diéu kién nhiét do cao sé& sir dung dwoc toan bd
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hén ho’,p nitro hoa. Lwgng axit con lai, sau thiét bj cudi nay sé duwa tré lai
cac thiét bi phan &ng trwéc n6 (hinh 2.9).

ArH
Iy
b
2
l < Y ¥ H,SO,4 + HNO;
I 2
A= ' l
<> ArNO,
H,O — T
N = |1
s —
= - v = :
-t <>
H,C —
= v
3
of

Hinh 2.9. Hé théng thiét bi phan tng nitro hoa cac hep chat thom.

1 - Thiét bi phan (rng nitro hoéa; 2 - Thiét bi loc; 3 - Bom.

Céac dan suét nitro vong thom déng vai trd rat quan trong trong
céng nghiép cac chéat nd va |a cac chét trung gian dé tbng hop cac amin
(anilin tr nitrobenzen, toludin tir mononitrotoluen,m-phenylendiamin va
m-tolulendiamin ttr dinitrotoluen).

Nitrophenol thwérng dwoc diéu ché qua giai doan sunfo héa ( vi céac
phenol rét dé bi oxy hoa bdi axit nito’ric):

* HOCgH4SO,0H HOCgH4NO,

N

-H, O HSO4
Nitro phenol dwoc (rng dung rdng rai trong tdng hop hiru co, trong san
xuét hang loat thudc trir sau hoat tinh cao.
Nitro héa parafin
Co ché phan (rng
Phan ung xay ra theo co ché gbc tw do. Cac goc tw do sinh ra la san
phdm cla sw phan ra axit nitric va cac goc nay tac dung voi
hydrocacbon tao ra gbc tw do thir cap

HONO, ____ HO* + NO,*

C6H5OH

HO* + RH __, R* + H,0

RH + NOy*__» R* + HNO,

Dioxit nito sinh ra tr sy phan ra HNO3; hoac truc tiép l[a tac nhan nitro
hoa déu cé khad ndng phan &ng v&i hydrocacbon, 14y di mét nguyén tir
hydro (do NO, c6 mét dién t&r don doc). Phan trng co ban cua s nitro
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hoéa xay ra bang con dwédng tac dung gitra cac gbc tw do véi NO,

R* + NO,*—» RNO,

Do chon loc cua phan trng

Khi nitro hoa parafin, cling twong tw nhw khi clo héa, nhom nitro sé di
vao vi tri bt ki trong hydrocacbon thay thé nguyén t& hydro. Kha nang
phan &ng cla hydrocacbon ciing thay dbi theo day: Bac 3 > bac 2 > bac
2.Nhém nitro cé6 mét trong mach hydrocacbon can tré rat I6n sy thé tiép
theo.

Phan &ng phu khéng mong mudn trong qua trinh nay Ia oxy héa parafin
bang xit nitric ho&c dioxitnito. DO vay hiéu suét nitro héa tinh theo axit
nitric twong déi thap, thworng chi 50 — 80%. Céac san pham cla sw oxy
hoa cé thé 1a andehit, ceton, axit cacboxylic. Ngoai ra, do sy khir cla
tac nhan nitro héa sé hinh thanh cac oxit nito hda tri thép, tham chi la
nito.

Sy oxy héa duoc thic day khi tdng nhiét do, vi vay ddi véi moi
hydrocacbon cé mét nhiét dé téi wu ma & dé hiéu suét nitro héa l1a cao
nh4t. Khi nitro hda bang NO, thi nhiét do tdi wu nay thuéng gidm so voi
khi str dung HNO:s.

Trong sb cac qua trinh nitro héa pah khi, cé gia tri cdng gnhiép hon ca
la qua trinh nitro héa propan bang HNO; 40 — 70%. Nhiét d6 t6i wu 400
— 450°C, thoi gian tiép xuc 0.5 — 2giay, ap suat 0.5 — 1Mpa, ti 1& mol
git)ta HNO; va propan 1a 1 : 5. H6n hop san phdm cha 25%
nitrometan...

Nitro parafin 1a nhirng chét 1dng khéng mau, cé mui dac trung. Chung
dwoc sir dung ngay cang nhiéu lam dung méi va nhirng chat trung gian
cho téng hoo hiru co.
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CHUONG 3: SAN PHAM TU AXETYLEN
T nguyén liéu axetylen, bang qua trinh halogen hoa, vinyl héa...

Co thé tong hop ra kha nhiéu chat quan trong trong cong nghiép tong
hop hiru co - hda dau.
3.1. San xuat vinylclorua (VC) va polyvinylclorua (PVC)
3.1.1.Co s& ly thuyét

Phan (rng cdng HCI vao hydrocacbon nhom axetylen dac trung cho
lién két noi ba

CH=CH + HCI . CH,=CHCI AH%gg =-112,4Kj/mol

Theo d6 tda nhiét cia minh, né vuwot tréi hon 2 1an so v&i phan ting
hydroclo héa olefin. Khi gidm nhiét dd, can bang cta phan tng chuyén
dich vé bén phai. Hang sb can bang khi tao thanh vinyl clorua bang
8.10" & 200°C va 7.10° & 300°C.

Coéng HCI vao axetylen xay ra lién tiép tao thanh vinyl clorua va 1, 1 —
diclo etan
CH=cH *HCL ¢cH,=cHcI _*HCl CH;-CHCI,

Vi vay, khi hydroclo héa axetylen va nhirtng déng dang clia né dwoc
thwe hién khi co xuc tac chon loc, xic tac lam tang van tbéc giai doan
dau tién. Xac tac cho phan tng nay la mudi Hg®* va Cu’. Trong sb
nhitng mudi Hg*, ngwoi ta dung thdy ngan clorua HgCl,. Ngoai nhirng
phan (rng co ban, né con tang van tdc cla cd phan (rng hydrat hoa
axetylen tao thanh axetandehit. Do nguyén nhan nay, cling nhw qua
trinh mét hoat tinh cia thily ngan clorua trong dung dich HCI, nguoi ta
dung né trong pha khi, & nhiét do 150 - 200°C. Axetandehit va 1,1 —
dicloetan ciing dwoc tao thanh, nhwng hiéu suét cudi cung khdéng vuwot
qua 1%.

Déi v&i hydroclo héa pha 16ng, tét nhéat 1a dung mudi Cu”, vi né khéng
bi mat hoat tinh va it 1am tang van téc cong nudc cla axetylen Xuc tac
la Cu,Cl, trong HCI.
Khi c6 Cu,Cl,, qua trinh phu dime hda axetylen cang tang, tao thanh
vinyl axetylen

2CH=CH CH=C-CH=CH,

Pé gidm phan &ng nay, can st dung HCI néng dé cao. Kh&i dau qua
trinh khéng ngirng tdng cwéng axit, tiec 1a clorua hydro vao, dé bu lai
lwong hao hut ciia né vao viéc hydroclo hoa.

Tac ddng xuc tac cta mudi thy ngan va déng vao phan &ng hydroclo
héa, dwoc gidi thich bang viéc tao thanh nhitng phirc phdi hop. Trong
do, axetylen bi kich hoat va tac dung v&i anion clo va chét trung gian thu
dwoc trang thai chuyén déi vai lién két kim loai cacbon hoac nhivng chét
kim loai hiru co, nhanh chéng bi phan huy béi axit
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3.1.2.Céng nghé téng hop VC

Téng hop vinylclorua la qua trinh xtc tac di thé pha khi. Xuc tac
dwoc chuan bj la than hoat tinh, dwoc tdm bang dung dich clorua thay
ngan, sau do séy lai. Trong xuc tac thu duwoc, cé chira 10% (khdi lvong)
HgCl, Vi dd doc hai ctia HgCl, 1&n va qua trinh dé nd cla axetylen, can
c6 yéu cau chat ché vé ky thuat bao hiém va an toan lao déng.

Hon hop axetylen va clorua hydro cho qua ving phan &ng cé chira
day xuc tac rdn. Chéat ban diu phai khd, dé khéng xay ra qua trinh tao
thanh axetandehit qua nhiéu va khéng tao sy &n mon qua murc cho thiét
bi, HCI c6 ti 1& dw so v&i axetylen (5 — 10%) dé lam tdng mirc do chuyén
héa axetylen. Nhiét do t6i wu khoang 160°C — 180°C. Khi d8, qua trinh
xay ra dd nhanh va dbng thoi khéng xay ra sw 16i cubn HgCl, nhiéu
(HgCl, c6 dd héa hoi cao). Khi HgCl, hao hut dan va gidm hoat tinh,
nguoi ta tang nhiét do dén 200°C — 220°C.

Do dd tdéa nhiét cao, ngwdi ta thie hién qua trinh trong thiét bj hinh
dng c6 xuc tac va hén hop khi chuyén ddng, con trong khoang céach
gitba cac 6ng la nwéc 1am lanh hoan Iwu. Chat Iam lanh la chét truyén
nhiét hiru co, hoac nuéec.

So d6 céng nghé san xuét thé hién trén hinh 3.1.

Axetylen da lam sach, cho qua chan Ira (1) va sdy nho qua trinh
ngung tu phan &m trong thiét bj Iam lanh nwéc mubi (2) va sau doé, bang
kiém ran trong thap (3). Trong bd khuay (4), né duwec tron voi HCI kho
va cho vao thiét bj phan &ng hinh éng (5). Mirc d6 chuyén héa cua
axetylen la 97 — 98%, khi da phan &ng c6 93% vinylclorua, 5% HCI, 0.5
— 1% axetylen va 3% axetandehit va 1, 1 — diclo etan. Chung kéo theo
minh hoi HgCl, va HCI tiép theo trong thiét bi loc khi (7), (8), (9) bang
HCI 20% nuwéc va kiém hoan Iwu. Sau d6, sdy khi trong 6ng sinh han
nwdc mudi (10) va nén trong bd nén khi (11) dén 0.7 — 0.8MPa. Hén
hop sau dé, dwoc tach trong thap chuwng cét (12), (13), tach phan can
ran trwdc (1,1- diclo etan), con sau d6 la phan nhe (axetylen,
axetandehit).

San pham thu dwoc vinylclorua (VC), khi khéng mau, ngung tu (o,
nhiét d6 -13.9°C. La mdt monome quan trong, dung nhiéu dé tdng hop
vat liéu polyme khac nhau. Khi polyime hda co peoxit, vinylclorua tao ra

polyvinylclorua (PVC)
<—CH2-CH2>~
I n

Cl

CH * ML GH C'{CHZCII CHCI *H: CHCI
CH Chw M b,

nCH2=
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Hinh 3.1. So db céng nghé diéu ché vinylclorua bang phwong phap
hydroclo hda axetylen. ) ) ] )
1 - Thiét bi chan Itra; 2,,6, 10 — Sinh han; 3 — Thap say; 4 - Thiét bj tron kh,uéy; 5 - Thiét
bi phan ,L'vng; 7,9 - Thiét b| loc Ighl’; 11 - méy‘ nén; 12, 13 — Thap chwng cat phan doan;
14 - Thiét bj tach; 15 - Thiét bj héi lwu; 16 - N&i dun.
3.2. Tong hop vinyl axetat (VA), polyvinyl axetat (PVA)
3.2.1.Co s& ly thuyet cua qua trinh vinyl héa
Vinyl héa twrc la dwa nhom vinyl vao cad hop chéat khac nhau, co thé
duoc thwc hién bang cac phuwong phap trwc tiép va gian tiép. Cac
phwong phap truc tiép dwa trén phan (rng cla cac chat voi axetylen va
duoc chia lam 2 nhém: vinyl hoa dwdi tac dung ctia xdc tac 1a cac mubi
kim loai chuyén tiép nr(gz[qzn Cu) va vinyl héa duwdi tac dung ctia xuc
tac kiém.
Vinyl héa dwéi tac dung ciia xuc tac kim loai chuyén tiép dung dé
tong hep vinyl axetat. Nhobm cac qua trinh nay twong tw nhw qua trinh
hop nwédc va hydroclo hoa axetylen nham tong hgp axetandehit va vinyl
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clorua. Bang con dwéng nay, trong céng nghiép ngudi ta san xuét vinyl
axetat, vinyl axetylen va acrylonytril

Tuy vay, clng nhw trong tdng hop cac chét khac, da xuét hién nhirng
phwong phap méi, thay thé cho nguyén liéu ban diu 1a axetylen twong
ddi dat tién, cu thé di tw olefin.
3.2.2.Céng nghé téng hop VA

Téng hop vinyl axetat bang cach cho axetylen tac dung véi axit
axetic. Xuc tac cho phan (rng nay la axetat kém trén chat mang la than
hoat tinh. Qua trinh nay, dwoc thwc hién trong pha khi & nhiét d6 170 —
220°C. Co ché cua phan &ng bao gdbm cac giai doan hap phu héa hoc
axetylen tao thanh phirc  v&i ion kém, sau d6 1a qua trinh tAn céng cla
phan t&r axetylen da dwoc hoat héa bang ion axetat va cudi cung 1a tac
dung cua axit axetic:

Zn?*(0Ac),

. 1 Zn*OAc-
n2*(0Ac), —=22M2 cH:cH [EH=CHOAc¢] __ .

_AcOH 7h2*(0Ac), + CH,=CHOAc

Vinylaxetat c6 kha nang két hop tiép tuc véi axit axetic tao thanh
etylendiaxetat. Do vay, s& xuat hién mot hé phan &ng song song - néi
tiép.

CH:=cH HOAC CcH,=CHOAc HOAS CH4-CH(OAc),

Giai doan dau xay ra v&i van téc Ién hon nhiéu so véi giai doan thi
2. Tuy nhién, van can phai cé mét lwong du axetylen so véi axit axetic
dé han ché t6i da qua trinh tao thanh etylendiaxetat. M6t sdn pham phu
khac cua qua trinh la axetandehit, dwgc tao thanh b&i qua trinh thuay
phan axetylen. Ngoai ra, con c6 tao thanh mét lwgng axeton sinh ra do
qua trinh xeton hoda axit
2CHZ;COOH CH3;-CO-CHj3 + CO, + H,0

Tét nhién, con Xy ra qua trinh trang hop cta mot sb chét trong hé
phan (rng, két qua 1a tao thanh cac hop chat nhya. Bé tranh qua trinh
phat trién manh cla cac phan wng phu dé tang nang suét cua thiét bi
phan &ng, can gir d6 chuyén héa cua axit axetic & mirc dd thap khoang
60%. Khi d6, hiéu suét vinyl axetat s& dat 95 — 98% tinh theo axit axetic
va 92 — 95% tinh theo axetylen.

Trong san xuét cong nghiép, ti 1é mol gitra axetylen va axit axetic tir
3.5 : 1 dén 5:1. Xdc tac dwoc chuan bi, bang cach tAm axetat kém Ién
than hoat tinh, sau dé say khd. Xuc tac diéu ché bang phwong phap nay
chira 30% axetat km va c6 hoat tinh cao & nhiét do 180°C. Sau mdt
thei gian dai hoat doéng, hoat tinh clia né sé& gidm dan, do mét lwong
nhwa bam trén bé& mat. Vi vay, can phai nang nhiét dé ti tlr 1én 210 —
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220°C.

Qua trinh phan &ng, dwoc thwe hién & ap suat khi quyén, trong thiét
bi dang 6ng chum va lam lanh bang nwdc nguwng tu. Khi dé, sé tai sinh
duwoc hoi nuwdc va sir dung hoi nwéc nay dé nang nhiét ciia phan ng.
Cé mot sb hwéng nghién ciru méi, d& nghi st dung thiét bj vai Iép xuc

tac gia Iong. ]
So do cong nghé cta qua trinh dwoc biéu thi trén hinh 2.4.

Y ,—>

v .

Hinh 3.2. So' dd cong nghé tdng hop vinylaxetat tir bxetylen

1 - Thiét bi trao ddi nhiét; 2 - Thiét bj phan ng; 3 - Thiét bi ngwng tu l1am lanh;

4 - Hé thdng loc; 5 - Khdi chwng cét; 6 - Thiét bi nén khi.

HAn hop cac chat ban dau dwoc ddt néng trong thiét bi trao déi nhiét
(1) va sau dé duwoc dwa dén thiét bj phan rng (2). H6n hop di ra tir thiét
bi phan tng (2), sé dwoc lam lanh lién tuc, dau tién 1a trong thiét bj trao
dbi nhiét (1), sau d6 la trong hé théng lam lanh bang nwéc (3). Tai day,
cac chét 16ng s& ngung tu. Phan axetylen chwa chuyén hoa, sé dwoc
dwa tré lai, dé& chuén bj cho hén hop phan trng ban dau. Con phan ldng
thu dwoc, sé chuyén qua hé thong chung cét (5). Tai day, sé thu duoc
phan doan nhe, vinyl axetat, axit axetic (duwoc dua vé phan ng) va H2O

etylidenaxetat. Can khéng bay hoi s& mang di dbt.
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CHUONG 4: TONG HQOP TREN CO' SO’ METAN VA CAC PARAFIN
KHAC.

Khi tw nhién va khi déng hanh véi cau tir chinh la metan dwoc dung 1am
nhién liéu va nguyén liéu dé tdng hop cac san phdm co gia tri kinh té.
Khi sau khi dwgc ché ché bién va phan tach cho cac san phadm khi riéng
biét: metan, etan, propan, butan va phan doan cac hydrocacbon cao
hon. Phan tach khi chwa phai la muc dich cudi cung cia qua trinh ché
bién khi. Céng doan cé y nghia nhét la bang cac qua trinh céng nghé
hoa hoc v&i cac hé xic tac dac biét dé chuyén héa metan thanh cac san
pham co6 gia tri kinh té cao.

Hién nay, ttr khi tw nhién va khi déng hanh nguwdi ta da tbng hop duoc
hang tram san phém khac nhau co gia tri phuc vu cho doi séng va cac
nganh kinh té khac. Bang cac qua trinh chuyén hoa tryc tiép va gian
tiép tlr metan ta thu duwoc etan, etylen, khi tdng hop, metanol, amoniac,
axetylen la cac nguyén liéu quan trong cho céng nghé tébng hop hoa
dau, . Etylen dung sdn xuéat polyetylen (PE), propan dung sdn xuét
etylen va propylen, polypropylen (PP), polyvinyl clorua (PVC)..., iso-
butan dung dé diéu ché iso-buten va cao su butyl khéng tham khi..

4.1. Téng hop hydrocianit tir metan

Axit cianit (HCN) la mét chét 1dng rat doc, nhiét do s6i 25.7°C. Axit nay
va mét sé mudi clia ndé dwoc ng dung rong rai dé diéu ché cac nitril,
clocyan, cyanuaclorua, acetoncyanhydrin, hoac st dung trong ky nghé
pin hodc tach cac kim loai qui tr quang. Phwong phap hién dai tong
hop axit cianit la oxy héa — amoni metan

CH4 + NH; + 1.50, —» HCN + 3H,0

Phan tng dién ra gan nhw tirc thdi & 1000°C trén xic tac Pt — Re. Hon
hop ban dau gbm metan, amoniac va oxy khéng khi véi ti 1& thé tich 1.1
: 1.0 : 1.5 dwoc dwa vao thiét bi phan rng cé chira cac 16p xuc tac dwdi
dang lwdi dan tr day hop kim méng. Cac san pham phu la CO va CO,
(do sw oxy hoéa metan) ; H, va N, (do sw phan hiy amoniac). Hiéu suét
HCN vao khoang 80%.

Nguwoi ta cho rdng co ché clia phan (rng nay dwa trén sw hap phu hoa
hoc cac gbc tw do N, N'HOH, :NOH. R4t c6 thé cac chét trung gian
dwgc hinh thanh la metylamin, metylenimin CH, = NH.

4.2. Téng hop amoniac

Hau hét t4t cd amoniac trén thé gi¢i dwoc san xuét bang phan rng cla
nito va hydro cé xdc tacva hau hét hydro ding dé tong hep amoniac
dwoc san xuat bang qua trinh reforming hoi nwéc hydrocacbon (& dang
I6ng va sang khi) hoac than da. Nguon cung cap nito cha yéu twr qua
trinh héa 1dng khéng khi hodc cé thé nhan dwoc nito tv qua trinh ché
bién khi tw nhién va khi ddng hanh.
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4.2.1.Thanh phan xuc tac cho qua trinh

Thanh phan xuc tac cho qua trinh tdng hop amoniac rat da dang. Xuc
tac tét nhéat va kinh t& nhat hién nay la xuc tac cé sét & dang oxit FeO,
Fe,03, Fe30O,, trong dé dang Fe;O,4 cb hoat tinh cao nhat. Ngoai ra con
c6 cac phu gia tang dd bén nhiét va tdng do 6n dinh c4u truc nhw Al,O3,
TiO,...khi tdng ham lwong Al,O3, dd bén nhiét va dd bén co cla xuc tac
tang, tuy nhién lwuong Al,O3 nhiéu gay khé khan cho van dé tai sinh xac
tac va can tré sw nha hap thu NH; trén bé mat xuc tac. Ngoai Al,Os, con
c6 modt sd oxit khac ciing cé tac dung 6n dinh clu tric cha xdc tac, mac
doé 6n dinh cau tric cha ching dwoc sap xép theo thir ty sau:

Al,O3 > TiO; > Cr,0;3 > MgO = CaO > SiO, > BeO

Céc oxit kim loai kiém c6 tac dung tdng cwdng trao dbi dién tl hoat hoa
qua trinh trung gian, do dé tang hoat tinh xuc tac lam viéc & ap suat
cao, déng thoi tao diéu kién nha NH; tét hon va tang kha nang chiu ngd
doc voi H,S. Ngoai ra cac oxit dat hiém nhw Sm,0;, HoOs, Fr,O3 ciing
gop phan tang hoat tinh xuc tac. Trong qua trinh hoat héa, cac oxit nay
bi khr thanh kim loai va tao hop kim vé&i sat.

4.2.2.Qua trinh tdng hop amoniac di tw khi tw nhién

Cé6 nhiéu ngudn nguyén liéu khac nhau dwoc sir dung cho qué trinh
tbng hop amoniac nhw than, dau ndng naphta, khi tw nhién, khi ddng
hanh. V&i cac nguyén liéu khac nhau, chi phi dau tw co ban va tiéu tdn
nang lwong cho mot sé nha may san xuat amoniac 1000tan/ngay duoc
dwa ra trong bang so sanh dwdi day ( néu 14y sbé liéu cho khi tw nhién la
don vi)

Bang 4.1. So sanh san xuat amoniac tir cac nguyén liéu khac khau

Khi tw nhién | Naphta | D4u ndng | Than
Pautwcoban |1.00 1.18 1.50 2.00
Tieu hao nang |4 1.05 1.11 1.45
lwong

Tw sb liéu so sanh trén bang 4.1 thdy réng, chi phi dau tw co ban ciing
nhw tiéu hao ndng lwong cho nha may san xuat amoniac di tir khi tw
nhién la thap nhét

Qua trinh tdng hop amoniac di tir khi tw nhién bao gém 3 giai doan:
chuyén héa khi tw nhién thanh khi tdng hop, bang qua trinh reforming
hoi nwéc va oxy hoa mot phan

CH, + H,O CO + 3H,

CHy + 1,0, CO + 2H,

Loai bo CO va CO; vi chiing gay ng6 doc xuc tac. Nguoi ta thwec hién

viéc loai bé CO bang cach: dau tién chuyén CO thanh CO, bang hoi
99




nwéc theo phan ng:

CO + H,O CO, + H,

Sau d6 CO, sé& dwoc loai bd bang rira nwdc, hap thu bang dung dich
cacbonat va etanolamin

Khi ham lwgng CO con lai di nhd, ngwdi ta tién hanh tinh ché khi nhe
qua trinh metan héa, dé& loai bd cac oxit CO, CO, dén mic nhé hon
10ppm

CO + 3H, CH, + H,0
Giai doan t6ng hop amoniac
N, + 3H, 2NH3; + Q

Tuy theo diéu kién ap suat ngwdi ta chia lam 3 qua trinh:

Qua trinh tdng hop ap suét thap (10 — 15MPa)

Qua trinh tbng hop ap suat trung binh (25 — 50MPa)

Qua trinh tdng hop ap suat thip (60 — 100MPa)

dd chuyén hoéa hén hop dat 14 — 20% qua bd phan tach nho lam lanh
NHs, con khi chwa phan (rng dwa qua may nén khi tuan hoan, tr& lai
thiét bi tong hop

M6t sb so dd tbng hop dién hinh

A
A

Hinh 4.1. Céac so d6 tdng hop amoniac

1 — thiét bi chuyén héa amoniac, 2 — thiét bj ngwng tu thu héi amoniac,
3 — thiét bj nguwng tu amoniac tai nhiét dé méi tredng,

4 — may nén khi nguyén liéu, 5 — may nén khi tuan hoan

] A 1ia 100
Khi nguyén liéu



Néu khi méi hoan toan, khéng cé cac chat gay ngd doc xuc tac nhuw
nwdc, CO,, co thé truc tiép dwa vao thiét bj chuyén héa (hinh 4.1). Sau
khi khi ra khdi thiét bj tdng hop, NH; dwoc ngwng tu bang cach 1am lanh
va khi tudn hoan dwoc dwa vao may nén tuan hoan. So dd nay dai dién
cho sw sap xép thich hop nhéat theo quan diém nang luvong cuc tiéu. Két
qua la NH; thAp nhat & dau vao va cao nhat cho ngung tu.

Khi khi nguyén liéu mé&i chra nhiéu nwéc hodc CO,, thi can phai hap
thu hoan toan nh& ngwng tu NHs. Diéu nay yéu cau giai doan ngwng tu
dwoc dat moét phan hodc toan phan gitra ddu dwa khi méi vao va thiét b
chuyén hoa. Sy sdp xép nay cé bét lgi 1a ndbng dd NH; gidm xubng do
hoa tan vao khi méi. Ngoai ra, & nhiét dé ngwng tu twong rng néng do
NH; can bang & dau vao cao hon dbi vai thiét bj chuyén hoa. Hinh 4.1b
la so d& don gidn nhat. So dé nay c6 bat Igi 1a NH; san xuét ra & pha
khi phai dwoc nén cung khi tudn hoan trong may nén tuan hoan

Trong so d6 hinh 4.1c thwéng st dung may nén kiéu 4 ki, véi sw bb tri
nhw vay, thwc hién nén tuan hoan ngay sau khi ngwng tu va tach NHs.
Cé6 thé str dung khéng khi hodc nwédc lam lanh khi tudn hoan ngay
trude khi tron vai khi méi (trwde khi hoa tan khi tudn hoan), vi thé gidm
dwoc tiéu hao nang lwgng cho lam lanh

Chia lam lanh thanh 2 bac cho ngwng tu NHj;, sé c6 loi khi khi tudn hoan
dwoc nén cung khi méi. Qua trinh nay dwgc stir dung dac biét la voi ap
suéat tdng hop 1&n hon 25Mpa. O ap suét nay, phan I&n NH; tao thanh
c6 thé dwoc hoa 1dng nhd 1am lanh bang nwéc hodc khéng khi nhw so
do trén hinh 4.1d.

Vé thiét bj, thap tbng hop 1a thiét bi quan trong nhét trong toan bd hé
thdng tbng hop NH;. Céu tao cda thap can virng chic, ddm bao lam
viéc 1au dai, khéng nguy hiém vi qua trinh thuc hién & ap suét rat cao.
Kim loai dung dé ché tao thap phai cd dd bén cao, néu khéng hydro va
amoniac chitra trong hén hop khi & nhiét do cao sé co tac dung véi kim
loai lam gidm pham chét ca né.

Thap tdng hop la thap hing tru bang thép, chiéu day tlr 176 — 200mm,
cao tr 12 — 30m, dworng kinh tir 1 — 1.4m. Thap dwoc ddc thdng dirng.
Phan trén va dui thap dwoc ndi véi nhau bang ghi thép va mat bich.
Su khac nhau vé ciu tao cta thap chd yéu 1a khac vé kich thudc vé va
céu tao dém bén trong. V&i loai thap 1am viéc & ap suét trung binh thi
phan trén dat hdp dwng xuc tac, phan dwéi 1a bo phan truyén nhiét. Vo
thap co 1&p cach nhiét dé loai trir khd nang xuat hién truyén nhiét cwéng
birc & thanh vé ma chi xuaéa hién hiéu sé nhiét do gitra bé mat bén trong
va bén ngoai thap. Xuc tac dwoc dat trén ghi, d& phan phdi déu dan
nhiét dé trong I&p xuc tac ngwdi ta dat 2 dng truyén nhiét.

Hén hop nito va hydro dwa vao thap tdng hop tir trén xubng duwéi qua
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khéng gian gilra vo thép va hop dwng xuc tac, rdéi dwoe ddt nong trong
bd phan truyén nhiét & phén dwdi. Sau d6 hon hep di vao ong trung tam
chuyen |én phan trén cda hop dwng xuc tac qua ong truyén nhiét 2 1op
rbi méi vao 1&p xuc tac, lai qua bd phan truyén nhiét va di ra khoi thap
tbng hop.

Th&i gian st dung cuia xuc tac tuy thudc vao do sach cua khi, thwdng la
2nam. Dé tang thoi gian st dung cutia xuc tac cé thé dung thém I6p xac
tac dé tang cwong viéc loc sach khi khéi cac tap chat CO, CO,, O..
Trong thap xuc tac bd sung nay cé thé dung loai xuc tac Ni-Cr & nhiét
d6 300-350°C, tai d6 sé xay ra cac phan &ng:

CO + 3H, =——= CH, + H,0

C02 + 4H20 —_— CH4 + 2H20

2H, + O, 2H,0
Hoi nwéc hinh thanh sé tach ra & thap ngung tu bang nuwéc
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Hoi nwéc reforming

Hinh 4.2. So' d6 cdng nghé téng hop chuyén héa khi thién nhién

102



Trwdc day trong cong nghiép ngwdi ta co xu hwdng tang lvong san
pham NHj3, gidm gia thanh bang cach gidm chi phi vé xay dung co ban.
Trong cong nghiép, nito dwoc lay tor khong khi ré tién, giam dwoc chi
phi vé nguyén liéu ddng thoi cai thién diéu kién lao déng trong nha may,
va don gian hoa so dd ky thuat bang cach hoan thién cac phuwong phap
lam sach khi. Dung bién phap chuyén héa CO & nhiét do thap, sau do
metan héa CO con lai sé don gian qua trinh lam sach khi, giam dwoc
chi phi vé giai doan chuan bi hdn hop nito' hydro. Yéu cau ty 1& cac cét
t&r trong hén hop phan ng Ny:H, 1a 1:3. Hwéng phat trién cha cong
nghiép hién nay, la s dung nhirng thiét bj cé ndng suat cao, dung
nhirng xuc tac co hoat tinh va dd chon loc cao, ¢é tinh chju nhiém déc
cao va lam viéc & nhiét do thap. Dac biét 1a st dung xuc tac kiéu tang
s6i dé tang kha nang tiép xuc ctia hén hop khi phan (rng véi xuc tac.
Do chuyén héa hén hop dat 14 — 20%. Qua bd phan tach nhé 1am lanh
NHs, ngwng tu khi chwa phan (rng qua may nén khi tuan hoan tré lai
thiét bi phan (rng
4.3. Téng hop metanol
4.3.1.Co s& ly thuyét
Hién nay, metanol dwoc san xuat trong cdng nghiép chi yeu bang
phwong phap chuyén héa twr khi tdng hop. Dwa theo ap suét tién hanh,
Nguwdi ta phan loai qua trinh tdng hop nhw sau :

Qua trinh ap suét cao: 25 — 30Mpa

Qua trinh ap suét trung binh: 10 - 25Mpa

Qua trinh ap suét thap: 5 - 10Mpa
Qua trinh ap suét thap cé wu diém co ban la vén dau tw va gia thanh
san phadm théap, co thé linh hoat lwa chon quy mé cia nha may. Vi vay,
hién nay trén thé gi¢i hau hét cac nha may téng hop metanol theo céng
nghé st dung ap suét thap.
Phan &ng tao thanh metanol 1a phan &ng xuc tac dj thé dién hinh, co
thé dwoc mé ta bang co ché hap phu - nha hap phu. Ban chét cac trung
tam hoat déng cla xuc tac Cu-ZnO-Al,O5 trong cong nghiép van dang
dwoc nghién ctru. Thanh phén khi nguyén liéu, dac biét la ty 1&é CO, va
H,O dbéng vai tro quan trong trong viéc xac dinh hoat tinh va dé chon loc
cua xuc tac.
Al,O; tén tai & dang vé dinh hinh. Chirc nang cla Al,O; trong xuc tac
Cu-Zn0O-Al,O3 bao gbm : chdng lai sw két dinh cta hat déng min, 6n
dinh sy phan tan cao cla hé xuc tac Cu-ZnO, tao thanh cac héc tréng
trén bé mat bang cac két hop Al,O3 vao mang lwoi clia Cu. Ngoai ra
Al,O3 dong vai ro quan trong la chat hoat héa cAu tric cho xuc tac Cu-
ZnO bang cach cai tién d6 bén co va dd bén lau dai cua xuc tac.
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4.3.2.Xuc tac cho qua trinh tdng hop ap suat thap
Xuc tac c6 chira kim loai df‘)ng cO hoat tinh hon kém oxit va crom oxit.
D6 bén nhiét tang 1én v&i xic tac Cu-ZnO duoc bd sung Al,Oz va nd
dwoc dung cho sy chuyén hoa khi tdng hop tinh khiét thanh metanol. Vi
hoat tinh cia xuc tac cao nén phan ng duwogc thwc hién & nhiét dé
khoang 220°C — 230 tai ap suét 5Mpa.
C6 mdt sb tap chat 1am anh hwéng dén hoat tinh va do chon loc ctia xuc
tac. Xdc tac chra déng rat nhay véi cac tap chét trong khi tbng hop.
Céc hop chét cha lwu huynh, clo gay ngd déc hé xuc tac, dung xuc tac
chra ZnO sé& han ché dwoc tac hai cla hop chét lwu huynh, vi lwu
huynh sé& chuyén thanh hop chat ZnS. Sau khi bi gidm hoat tinh, xtc tac
van c6 thé hap phu dwoc mét lwong Ién lwu huynh dé béo vé Iép xuc
tac sau khdi bj ngd doc. Cac tap chat khac trong khi tbng hop nhw hop
chét silicon, niken cacbonyl hodc sat cacbonyl ciing lam cho xuc tac bj
méat hoat tinh.
Xuc tac ciing cé thé bj mat hoat tinh do bi phan hidy nhiét néu s dung
thanh phan khi tudn hoan khéng hop ly, diéu chinh nhiét dé khéng ding
hodc nap qua nhiéu xuc tac ban dau gay hién twong qua nhiét cuc bo.
4.3.3.So do6 tong hop metanol dwéi ap suat thap
Cbng nghé cua hang Lurgi Oil gas Chemical GMBH (Brc)

So dd6 tbng hop metanol dwdi ap suéat thdp cta hang Lurgi Oil gas

dworc biéu dién trén hinh 3.2.

Céng nghé san xuat metanol v&i quy mé I&n tiv khi thién nhién va khi

ddéng hanh gbém 2 giai doan chinh :

Giai doan 1: qua trinh reforming t6 hop dé& chuyén hoa hydrocacbon

thanh khi téng hop.

Giai doan 2: qua trinh chuyén héa khi tbng hop thanh metanol & ap

suat thap.

Nguyén liéu sau khi dwgc gia nhiét so bg, tach lwu huynh, sau dé
chia lam 2 dong. Mét dong dwoc bao hoa hoi nuwdc, tiép tuc duwoc gia
nhiét va dan t&i thiét bi chuyén hoa so cdp bang qua trinh reforming
hoi nwéc. H6n hop khi sau khi d& chuyén hdéa mét phan trong thiét bj
SO’ cép co ap suét cao duwoc tron voi dong nguyén liéu con lai va dwa
vao thiét bj chuyén héa thir cap. Tai day, hén hop khi dwoc chuyén
héa & ap suat 3.5Mpa va nhiét do 960°C nh& qua trinh reforming tw
nhién c6 bdé sung dong oxy. Nhiét lwgng cta khi tbng hop va khi thai
cda qua trinh dwoc st dung cho thiét bj phat sinh hoi nwéc, gia nhiét
so bd cho hén hop nguyén liéu ban dau, dun néng cho cac thap
chuwng cét. Sau khi lam lanh bang khéng khi hodc nwéc, khi tbng hop
dwoc nén dén ap suit 8Mpa trwdc khi dwa sang thiét bi tdng hop
metanol. Trong thiét bj tbng hop metanol, xuc tac déng dwoc dat trong
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cac ong thang dirng, nwdc soi qua nhiét dwoc dan & bén ngoai. Phan
tng xay ra trong diéu kién gan nhw dang nhiét. Nhiét d6 phan ng
duwoc diéu khién chinh xac bang ap suét ciia hoi nwéc. Diéu kién phan
wng déng nhiét va xuc tac cé dé chon loc cao cho phép han ché cac
san pham phu tao thanh & murc thap nhét.

A 4

A £

Nhién liéu

Hinh 4.3 So dd céng nghé san xuat metanol tir khi thién nhién
va khi ddng hanh

Hbén hop sau phan ng, sau khi lam lanh dwoc dwa sang thap
tach. Khi chwa chuyén hoa %%cng%f\én dwa tré lai thiét bj tdng hop

. ) 105
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tron v&i nguyén lieu maoi.

Metanol tach khdi hén hop khi dwoc dwa sang chwng cat d& nhan san

phdm metanol tinh khiét.

Qua trinh nay phu hop véi yéu cau can thié c6 thé chuyén cac nha

may san xuat amoniac thanh nha may san xuit metanol khi cé nhu

cau tai cho.
4.4. Téong hop formandehit

Formandehit 1a chat khi khéng mau (& trang thai khéng chira nwéc)

va c6 mui hdng cay, nhiét dd ngwng tu 19°C & 0.1 MPa. Khi bdo quan
dé bj polyme hda va it khi xuat hién dang polyme ran 1a paraformandehit
(paraform) vi d& bi depolyme héa. Paraform la polyme mach thang v&i
mac xich co ban 1a oxy metylen (s lwong chung t (8 — 100)

NHCHO + H,0 —— H{O-CHZ}OH
n

Phan 1&n formandehit san xuat & dang dung dich 37% goi la formalin.
Trong dé, formandehit ndm & dang hydrat HCHO.H,O va polyme thap
phan t& (polyoxy metylenglycol). D& kim ham qua trinh polyme héa sau
va két tha formalin, thwong bd sung thém tr 7 — 12% khdi lwong
metanol lam chét én dinh
Formandehit dwoc sdn xuat véi qui mé Ién va dung dé san xuat hang
loat cac polyme (phenol, ure-melaminoformandehit, polyformandehit) va
dung lam chat trung gian dé& téng hop izo-pren, pentaerytrit,
hexametylen tetramin (urotropin) va cac chéat cé gia tri khac.
4.4.1.0xy héa metanol thanh formandehit

Day la phwong phap mdéi, phat minh cach day khéng lau va da wng
dung trong céng nghiép. N6 dwoc tién hanh véi lwong dw khong khi &
350 — 400°C va ap suét khi quyén, béng chat xuc tac 1a oxyt Fe, Mo
[dang rén 1a MoOj; trong Fe,(MoO,)s]; 1am viéc theo co' ché oxy hoa -
khr v&i qua trinh tham gia ctia oxy. Qua trinh ndi bat, b&i doé chuyén
hoéa metanol (99%) va tinh chon loc (95 — 96%), cling nhw téa nhiét
manh, nén thwong dung céac thiét bi phdn &ng mam, dwoc lam ngudi
b&i cac chat mang nhiét thich hop. & nhiéu co cAu thiét bi khac nhau,
qua trinh 1am lanh sé tao ra hoi ap suat dén 3MPa. Mac du vén dau tw
va lwong kim loai dung ché tao thiét bj Ién, con nang suét thiét bi nhd,
nhwng qua trinh oxy hdéa metanol thanh formandehit van dwoc (rng
dung rdng réi do it tiéu hao nguyén liéu, dd6 chuyén hoéa clia metanol cao
va hiéu qua vé san xuét ndng lwong cla qua trinh 1&n.
4.4.2.Dehydro héa va oxy héa déng thei metanol

Pehydro héa rwgu bac 1 nhw metanol kém thuan lgi hon so véi reou
bac 2 theo céac diéu kién cla trang thai can béng va tinh lwa chon cua
phan &ng. Do nguyén nhan nay, cling nhw do tinh thu nhiét cia qua
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trinh ma ngwdi ta tién hanh ddng thdi dehydro oxy héa metanol.

CH3OH HCHO +H 0=
3 2 H29885 KJ/mol
CH3;OH + O, HCHO +HO  AH?=-156,3 KJ/mol

298

C6 thé Iwa chon ti I& cGa phan &ng nay, sao cho phan (rng tdng cong
la tda nhiét va Iic do co6 thé tranh that thoat nhiét ra mdi trwdng ngoai.
Nguwoi ta dung néd dé nang hén hop ban dau Ién dén nhiét do can thiét.
Trong thyc té, khi diéu ché formandehit, thi k&t qua trén sé nhan dwoc
khi qua trinh tié'n hanh theo ti 1& phan rng 55% la oxy hda va 45% la
dehydro héa, va lic dé qua trinh co thé tién hanh trong thiét bj doan
nhiét khéng cé bé mat trao dbi nhiét.

Khi tdng hop formandehit, ngoai cac phan (rng co ban con xay ra cac
qua trinh phu nhw oxy hoéa sau, dehydro hda sau va hydro héa dan dén
tao thanh oxit cacbon, axit formic, nwédc va metan...

+0.50 +
CH30H +H252 HeHO —92. hooom —*92

COZ + Hzo

-Hy -Hy

HCHO CO

CH;OH

CH3OH + H2 CH4 + HZO

Qua trinh dehydro héa tién hanh véi sy thiéu oxy. Vi vay, phan tng
oxy hoa sau hon sé& khong phat trién manh. Ciing do d6, qua trinh
dehydro héa dwoc kich hoat b&i oxy sé& xay ra nhanh hon tat ca cac
phan *ng phu néu trén va khdng cham nhw dehydro hda cac rwou bac
1 khac. Diéu nay cho phép thwc hién cac phan &rng & nhiét d6 cao hon
(500 — 600°C), toéc dod I&n va thdi gian tiép xuc tir 0,01 + 0,03s. Hiéu
suéat formandehit trén nguyén liéu dat 80 — 85% khi do chuyén héa cla
metanol 85 — 90%. Chét xtc tac cla qua trinh tbng hop formandehit
bang phwong phap nay la Cu kim loai (& dang IwGi hay phoi) hay Ag
phu trén Al,O5. Chét xuc tac sau cung sé cho hiéu qua cao nhét va dung
rong rai trong cong nghiép.
4.4.3.So d6 cong nghiép san xuat formandehit

Metanol chtra 10 — 12% nwéc tir thung cao vi (1) chay lién tuc vao
thiét bj dun séi (2). Trong do, khong khi dwoc dwa qua co céu phan phdi
dé lam sach khéi bui va cac chat ban khac. Khéng khi dwgrc suc qua I&p
nwédc — metanol & phia dwdi thiét bj dun séi. Trong 1 lit cia hén hop hoi
tao thanh can chra ~0,5 g metanol. Viéc dat dwoc thanh phan nhw trén
la r4t quan trong dé& han ché qua trinh nd va d& qua trinh xay ra binh
thwérng. Vi vay, cdng viéc ctia hé thdng dun sbi la hoan toan tw déng dé
gilr thwong xuyén hdn hop & trang thai 1dng véi nhiét d6 48 — 50°C, nho
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vay dam bao ché dd nhiét do can thiét va dd chuyén hdéa trong thiét b
phan *ng doan nhiét.

T i L, T<_
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Hinh 4.4. So' d6 cong nghé san xuéat formalin. ’

1- Thgng cao vi; 2 - Thiét bi du,n sOi; 3 - Thiét bi trao doi ,nhiét;

4 - Thiét bj phan tng; 5, 8 - Thiét bj lam lanh; 6 — Thap hép thy;

7 - Thiét bi loc khi; 9 — Thung chura.

Hén hop hoi khéng khi qua tAm chan nam phia trén thiét bj dun séi,
tiép theo 14 thiét bj nhiét (3) va qua thiét bi phan ng (4) cé chira chét
xuc tac. Cac khi da phan &ng, 1ap tirc sé di chuyén vao thiét bj lam lanh
(5) (nam ké bén dwai thiét bi phan ng), & dé xay ra qua trinh 1am ngudi
nhanh hén hop va can tré qua trinh ph&n hay formandehit. Trong cac
so d6 khac, qua trinh lam ngudi thwc hién bang nwéc, khi dé thiét bi
lanh gil vai trd tai sinh hoi véi ap suét thap, trung binh va tham chi 1a
cao. Hoi nhan dwoc (hay nwéc qua nhiét) sé diung lam qua nhiét hén
hop tham gia vao thiét bi qua nhiét (3) va dung lam cac tac nhan nhiét
cua thiét bi dun séi (2).

Cac khi phan (rng da I%M@qgsq(chrp qua thap hap thu (6) & dang
thap mam, chét 16ng trén mam dudc

lam ngudi bang thiét bj lan latg
trong hay & ngoai (trén so dd khéng biéu dién). Tac nhan ha;Hd
nwdc dwoc twdi véi sb lvong duwoc xac dinh, d& & day nhan duoc
formalin 36 + 37%. Giai doan hap thu va phan tich cac san pham cé thé
thwe hién bang hai phwong phap khac nhau.

M6t trong ching 1a tai thap hap thu sé hap thu formandehit ciing nhw
metanol chwa phan &ng nam trong sadn pham, véi sb lwong da dat dé
6n dinh formandehit. Trong trwéng hop nay mam trén cung chét hap thu
dwoc 1am lanh bang dung dich nwéc mubi, con thap (7) chi dung dé loc
khi. Con néu mudn nhan dwoc formalin khédng c6 metanol (d6i khi yéu
cau cho cac muc dich khac nhau) thi can cé co ciu dé tach metanol.

O phwong phap tht hai la trong thap hap thu s& hap thu cha yéu
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formandehit, khi d6 thap loc khi (7) sé& s& dung dé hap thu metanol.
Metanol nay, sé chwng cat ra khéi nwéc va dwa vé giai doan phan &ng.
Trong ca hai trwdng hop, formalin tir day thiét bi hap thu (6), dwoc lam
ngudi trong thiét bi lanh (8 ) va chlra vao thung chira (9).

4.5. O-ankyl héa bang olefin. Téng hop metyl tec-butyl ete (WVTBE)
4.5.1.Co s& ly thuyét

Qua trinh nay gan day tré nén rat quan trong trong tbng hop MTBE 1a
mét thanh phan cé chi sb ortan cao dbi v&i cac nhién liéu dong co. N6
dwoc tbng hop tir metanol va iso-buten khi c6 mat xic tac axit

(CH;),=CH, —H'o (CH;),c" 2CH:OH (cpy), - <|>+- CH; (CH;);C - O - CHs

“H+
H

Phan (rng xay ra v&i sy tda nhiét va can bang cta né chuyén dich vé
bén phai khi tang ap suat va giam nhiét d6. Xuc tac hiru hiéu nhéat la cac
nhwa trao ddi ion & 50 — 100°C. Khi d6 c6 thé s&r dung cac phan doan
buten (dé tach loai butadien - 1, 3) Iam nguyén liéu cho phan trng
4.5.2.So d6 cong nghé san xuat MTBE

So db cdéng nghé san xuit MTBE dwoc thé hién trén hinh 4.5

CH5OH O
4
Cy 8
f——————————
A 3 .
9
1 5 Y ,
<O L
—>E TA
11
l Y >
—»E —> >
6

4_3 6 Kf
- !

A + S

v 10 ey

Hinh 4.5. So d6 cdong nghé san xuat MTBE

1,2 — Thiét bj phan (rng, 3 — cot tach so bd, 4 — Thiét bi chung phan doan,
5 — Hé théng dun néng, 6 — van chinh ap, 7, 11 — Cét chwng phan doan,
8 — Bom, 9 — Cét trich ly, 10 — Hé théng trao doi nhiét.

Phéan doan buten khéng chtra butadien — 1, 3, metanol m&i va metanol
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tai sinh sau phan wng dwoc dwa vao hé thiét bj phan tng bao gdm 2 cot
1 va 2 lién tiép nhau. O c6t phan rng 1 c6 I&p xuc tac di dong va tai day
phai tién hanh lam lanh, trong khi dé tai cot th& 2, phan (rng xay ra
khéng can lam lanh véi Iép xuc tac cationit ¢d dinh. H8n hop phan tng
sua do sé di vao c6t chwng tach 3 c6 kém theo cdt chung phan doan 4
va hé théng dun néng 5. Tai day sé tach phan doan nhe (hydrocacbon
C4 va mot it metanol)ra khoi phén doan nang (MTBE va metanol). Phan
doan nang tiép tuc dwoc chwng cat & thap chung 7, sdn phdm day cla
thap nay la MTBE, con metanol di ra tir phia trén sé dwoc dwa tré lai
phan tng. Phan doan nhe thu dwoc & thap 3 dwoc rira bang nuéc
trong thap trich ly 9 dé tach metanol ra khdi hydrocacbon C4. Trong
phan doan C, nay cé thé c6 mat mét lwong nhé nwéc va san pham phu
dimetyl ete, chung sé& duwoc tach ra bang chuwng cét (trén so dd khéng
biéu dién cdng doan nay). Phan trich ly chira metanol tir phia dwéi thap
9 dwoc dun nong trong thiét bi trao ddi nhiét 10, sau dé chwng tach
metanol trong thap 11. Phan nwéc con lai tv phia dwdi thap 11 duoc
lam lanh trong thiét bj trao dbi nhiét 10, sau dé lai dwoc str dung dé trich
ly metanol.

Qua trinh dwoc thwc hién véi mét lwong dw nhd metanol so vodi iso-
buten vé&i muc dich diéu ché phan doan C, c6 chiva butan vi n-buten véi
khéi lwong tap chét rat nhé 1a iso-buten.

4.6. N-ankyl héa. Téong hop amin tir reoru

4.6.1.Co s& ly thuyét

Pé ankyl hoa amoniac hodc amin theo nguyén t& nito nguoi ta thuéng
st dung tac nhan ankyl hoa la cac dan suét clo hay rwou.

Sv tac dung cta rwou véi amoniac tao thanh amin theo phwong trinh
sau:

ROH + NH; 5 RNH, + H,0

Va la qua trinh téa nhiét, khéng thuan nghich

Vi du dbi v&i phan tng gitka metanol va amoniac, sw thay ddi ndng
lwong Gibbs thé hién bang hé thirc AG = -5600 + 0.9T

Nang lwong nay cho thdy, hang sb can bang cta phan &ng cé gia tri
kha cao & moi hniét d6 cho phép. Khac v&i metanol, phenol tac dung
v@i amoniac theo qua trinh thuén nghich

ArOH + NH; —» ArNH, + H,O

Céc qua trinh c6 gia tri cao trong san xuét cong nghiép 1a khi st dung
xuc tac dang axit va tién hanh trong pha khi & 350 — 450°C. Théng
thwong cac xuc tac do la oxit nhém, aluminosilicat, photphat nhém,
photphat amoni. Tac dung clia xuc tac di thé ddwoc thé hién & sy hoat
hoa lién két C-O trong rvou do sw hap phu héa hoc trén cac tam axit
cua chung
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ROH + H' —— RO'H, % R'NH; —» RNH, + H'
-1

Tuy nhién cac xuc tac nay ciing c6 kha ndng thuc day qua trinh tach
nwdc cla rwou dan dén sw tao thanh ete va olefin
2ROH ROR + H,0

R - CH, - CH, - OH R-CH=CH, + H,0
Ete sinh ra cling c6 kha nang ankyl héa amoniac va amin, con sy tao
thanh olefin 14 qua trinh phu khéng mong mudn. Phan (ng tao thanh
olefin ¢ thé han ché & mlc dd cao khi st dung lvgng dw amoniac, luc
nay téc dd phan (rng ankyl hoa sé tdng nhanh va gidm téc do tach
nwdc. Bang cach nay co thé téng hop cac amin ngay hki str dung cac
rwou bac nhat cao phan ti 1a nhitng rwou thuwérng cé khuynh huwéng
tach nwéc
Phan (rng ctia amoniac v&i rwou, cling nhw véi cac dan suét clo la qua
trinh ndi tiép song song kém theo s thé lién tiép cac nguyén t&r hydro
cda nito, k&t qua la sinh ra hén hop amin bac nah1t, bac 2 va bac 3.
NH; ~ROH_ pnp, FROH_ pnp, FROH_ g.N

- H,0O - H,O - H,0
Va trong trwéng hop nay, ti 1& hang sb van tbc cia céac giai doan nédi tiép
cho thay khdng thuan loi cho viéc diéu ché amin bac nhat vi amoniac la
bazo va tac nhan ai nhan yéu hon. Tuy nhién, dwdi tadc dung cla cac
xuc tac trén cé thé xay ra sw chuyén vi ctia cac nhém ankyl, gibng nhw
trong trwong hop ankyl hoa cac hop chéat vong thom duwdi tac dung cua
xuc tac AICl;. Vi du metyl amin sau khi chuyén vi sé 1a hén hop bao
gdm 33%NHs;, 31%CHsNH;, 32% (CHs),NH, VA 4% (CHs)sN. Trimetyl
amin sé& tao ra v&i amoniac 4 san phdm. Nhw vay, sé xay ra cac phan
¢ng thuan gnhich ankyl héa lai cac amin,anh hwdng manh dén thanh
phan san phdm. Trong dé ti I& can bang cao hon nhiéu so v&i ti 1&é déng
hoc va ¢6 lgi trong viéc tbng hop amin bac nhét.
2RNH, =——= R,NH + NH;

2R,NH RNH, + RN

Mac du duwéi cac diéu kién thuc té can bang khéng hoan toan dat dwoc,
van c6 thé sir dung mét lwong dw amoniac, diéu nay cho phép chi phi
hoan lwu nd. Hon niva, néu sdn phdm mong mudn cla qua trinh, vi du
la amin bac 2, thi khi dwa tré lai phan wrng amin bac nhéat va bac 3 sé ¢6
thé loai trr phan (rng sinh ra chung tirc 1& hwéng phan &ng theo chiéu
mong mudn. Khi d6 trong hén hop phan (rng sé thiét 1ap ndng dd khong
dbi clia cac san pham phu twong &ng véi cac diéu kién can bang van
tbc phan tng.
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Qua trinh ankyl héa amoniac bang rwou dwoc st dung torng san xuét
céng nghiép véi qui mé Ién dé diéu ché cac amin mach thang thap phan
ter.

4.6.2.Tong hop metyl amin

Metyl amin (CH3NH,), nhiét dé ngwng tu -6.8°C, trdn hop véi nuwédc & bét
ki ti 1& ndo, v&i khdng khi ching tao hén hop dé nd, la chat doc. La hop
chét trung gian trong téng hop hiru co.

Téng hop amin dwgc thwc hién trong pha khi & 380 — 450°C va 2 —
5Mpa. Ap suét can str dung dé tang nang suét, giam kich thwéc thiét b
va han ché qua trinh phu tach nwéc cda rwou. Xac tac dwoc st dung la
oxit nhém hoat héa hay aluminosilicat, déi khi cé thém cac chét tang
hoat. Bay la mét phan ng dién hinh xuc tac di thé, vi hiéu wng nhiét
khéng I&n ctia phan trng cho phép s dung thiét bj phan rng dang ap,
voi 1op xac tac lién tuc cd dinh. Ti 1& mol gilba amoniac va ruou (
metanol) 1a 4 : 1, ngoai ra cac amin bac nhét, bac hai, bac ba cé thé thu
dwoc & bat ki ti 18 mol ndo néu ching ta dwa vé hoan lwu phan nay hay
phan khac mbi loai amin (théng thwdng la trimetyl amin). Phan amoniac
duw, rwvou chwa phan (rng va ete cling dwgc hoan lwu tré lai cho phan
rng.

So d6 céng nghé san xuat metyl amin dwoc biéu dién trén hinh 4.6

v
v

B

_y
—! %
Y
<\<j\< Iy
e
_»

el le ]

? y

Hinh 4.6. So d6 cdng nghé san xuét metyl amin

1 — Thiét bi tron, 2 — Thiét bi trao ddi hniét, 3 — Thiét bi phan ng,
4, 8 — Thap chwng cét, 9 — B6 phan héi lwu, 10 — Thiét bi dun néng,
11 — Bom, 12 — van chinh ap
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Lwong metanol va amoniac méi cdng voi lwong hoan Iwu dwoc trdn 1an
& ap suat 2 — 5Mpa trong thiét bi tron 1 va dwa vao thiét bj trao ddi nhiét
2. Tai day, chung dwoc bdec hoi va dun néng bang hén hop khi phan
&ng. Trong thiét bi phan (rng 3 sé& xay ra cac phan rng duwgc md ta &
trén va tao thanh cac amin & dd chuyén héa gan nhw hoan toan cua
metanol. Cac khi ndng sé cung cép nhiét ciia minh cho hén hop ban
dau trong thiét bj nhiét 2 va sau dé mang di x{ li tiép tuc.

Céc san phdm thu dwoc sé phan tach bang chwng ct phan doan, & méi
giai doan sé thiét 1ap ap suét cao sao cho thu dwoc doan héi lwu lam
lanh bang nwéc. Trudc hét trong thap chung 4, ngwoi ta chwng tach
amoniac va né duoc dwa tré lai phdn ¢ng. San phdm day duoc dua
qua thap chwng 5 va chung cét cung véi nuwédc (do sw cé mat clia nwdc
lam cho d6 bdc hoi twong dbi cha trimetyl amin (TMA) rat cao so vOi
cac amin khac). Mét phan nhd lwong TMA chung tach ra dwoc xem nhw
la thanh phdm, nhwng phan chd yéu la dwa tré lai phan (ng. Hai amin
con lai cé nhiét do sbi khac doan & thap chwng 6 va 7. méi san pham
nay lay ra ttr dinh thap cé thé xem nhu la thanh phdm hodc dwa tré lai
phan &ng tiép tuc. O’ thap chung cubi cung sb 8 sé& chwng cat metanol
khdi nwéc, va metanol dwoc quay trd lai phan ing. Hiéu suét tit ca cac
amin la 95%

Trong tbng hop etylamin, nguwdi ta cling st dung qui trinh céng nghé
twong tw nhuw trén, chi khac biét Ia amin nay c6 nhiét dé s6i cach biét
hon (16,5; 55.9; 89.5) nén cé thé tach ra bang chwng cét phan doan
binh thwéng. Trong trwdng hop nay, san pham phu la etylen, né co thé
tach ra khi ngwng tu hén hop trwdc giai doan chwng tadch amoniac.

4.7. Oxy héa naphta nhe (Cs — Cy)

4.7.1.Co s& ly thuyét

Khi oxy héa n-parafin, sw cat mach xay ra chi yéu theo cac méi lién két
gilra cac nguyén t&r cacbon bac 2.

Su oxy héa n-butan thwc hién béi khdng khi tao ra dung dich axit axetic
& diéu kién 160 — 190°C va 6Mpa khong c6 xuc tac hay c6 mét mudi Co
hay Mn. Qua trinh nay khé dwa vao san xuét 1a do sw phurc tap cla sw
phan tach hén hop da céu tlr cla cac san phdm tao thanh. Phuong
phap dugc stir dung réng la oxy héa cac phan doan nhe ré hon n-butan
(Cs — Csg). N chira hon hop n-parafin va iso-parafin nén sé lam cho tién
trinh phan tng cling nhw thanh phan san pham rat phirc tap. Tuy vay
cac san phadm co thé chia thanh 2 nhom: axit (formic, axetic,
propionic...) va cac chéat trung gian (rwou, xeton). Nhém sau cung
thwdng dé bay hoi (tao ra hén hop déng phi véi nwéc) va diéU nay cho
phép tach cac chét trung gian ra khdi axit va dwa chung tham gia tré lai
qua trinh oxy hoéa. T phan doan axit sé tach dwoc cac axit formic,
acetic, propionic, sucxinic, hiéu suét cla chung tinh trén 100kg xang
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twong wng: 20, 70 — 75, 10 — 15, 5 — 10kg.

Sw oxy hoa xang tién hanh khéng c6 xuc tac hay cé xuc tac & 170 —
200°C va 5 Mpa. Vi cac san phadm chinh bén véi sy oxy héa tiép theo
nén thiét bi phan (rng thudng 1a thap suc khi dang don gian, trong do
nhiét tda ra sé dung dé bay hoi xéng va cac san phdm trung gian cua
sy oxy hoa (hinh 3...) Hén hop phan tng sé dwa qua thap 2 de chung
cat xang chuwa chuyen hoa va cac chét trung gian duwa tré vé thiét bi
phan trng. Ch4t Idng & day thap nay s& mang di tach cac axit.

Thanh cdng cla qui trinh da néu khéng chi thé hién & sy don gidn hoa
giai doan phan tach cac san phdm ma con lam tang hiéu qua st dung
nang lwong cla hé thdng. Khéng khi dw cung véi hoi ctia cac chat hivu
co phia trén thiét bj phan rng sé cho qua thiét bj tai sinh hoi 3. Sau dé
nhiét cha khi dwoc sir dung trong phan trao dbi nhiét 4 dé nung néng
nwdc, con ap suat khi trong bd phan gidm ap 6 sé thay ddi, nho thé ma
& bd phan lam ngudi 5 tir khi sé ngwng tu dwoc phan con dw cda hoi
xang. Phan nguwng tu nay sé dwa tré vé thap 1 dé oxy hoa.

4.7.2.So d6 oxy héa phan doan nhe cla xang (Cs — Cs)

g N\
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Hinh 4.7. So d6 oxy héa phan doan nhe cla xdng (Cs — Cs)

1-Thap ppén trng, 2 — Thap chwgn phan doan, 3 - Thiét bj tai sinh hoi,
4 — Tyao doi nhiét, 5 — Lam ngudi, 6 — May giam ap, 7 — Bom, 8 — Tach ly,
9 - NOGi dun. i .

4.8. Oxy héa parafin ran thanh axit béo tong hop
4.8.1.Co s& ly thuyet

Do chiéu dai mach I&n nén sé& nhan dwoc hén hop rét phuaap chra
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nhiéu cac san pham khac nhau. Sw tAn céng vao phan t&r hydrocacbon
c6 thé theo bét ky vi tri nguyén tlr cacbon bac 2 nao. Cac san pham oxy
hoéa khéng hoan toan nhw la xeton va regu. Khi oxy hda parafin ran Cso,
cac axit nhan dwoc khoang 60% gém cac phan doan Cq — Cy ké ca
cac axit C4 — C4 cing nhw Cs — Cg hay la cao hon (Ion hon 20 nguyén
tlr cacbon). Dac tinh ndi bat ctia axit béo cao no 1a kha nang oxy héa
thanh oxyaxit va lactonxetoaxit va axit dicacboxylic. Cac tap chat nay
lam gidm lwong axit chinh do d6 can phai han ché mirc d6 chuyén hoa
cla tac chat ban dau va nhiét 6 ctia qua trinh.

Khi oxy hoéa parafin chira hydrocacbon v&i s nguyén tir cacbon trung
binh khoang 30, hiéu suat axit cacboxylic dat 80%. H6n hop tao thanh
cla cac axit ¢é phan tl lwong khac nhau c6 thanh phan nhw sau:

Bang 4.2. Thanh phan san pham cuia sw oxy hda parafin Csg

Axit C1 — C4 C5 — C6 C7 — Cg 810 - 817_ >Czo
15 20
I,Z';‘”h phan |5 49 |3.5 8-10 |25-28 [15-20 |20-25

Pé ndu xa phong nguoi ta sir dung phan doan Cg _ Cy, trong dé phan
doan Cqo_ Cyg dbi v&i xa phong bét, con Cis — Cyo la dbi véi xa phong
banh. Cac axit khéng tan trong nuwéc (C; — Co) dwoc str dung dé diéu
ché cac rwou twong rng ( bang phwong phap cdng hydro0 va ciing dé
san xuét cac chat hda déo va dau mé bdi tron (dwéi dang este v&i ruvou
da nguyén ti). cac axit thdp hoa tan trong nwéc (C; — C,) hau nhuw
khéng st&r dung va loai ra cung v&i nwédc rira. Con cac axit cao phan tir
(>Cy) thi mét phan wng dung dé ché tao xa phong banh. Trong phan
con duw tr swwchwng cat, ngodi cac chat k& trén con chra axit
dicacboxylic.
Tw cac sadn phdm khac tao thanh khi oxy héa parafin, thi sdn phdm chu
y nhat 1a rwou. Ching c6 thé tach ra (sau khi loai este va nwéc axit
bang dung dich H,0 - kiém) dwdi dang este cla axit boric. Trong sb cac
rwou nay cé chira 8 — 10% céac parafin nguyén liéu ban dau. Cac rwou
c6 8 — 26 nguyén tir cacbon trong phan t&r chi yéu la rwou bac nhat (65
— 70%). Chiung duoc sir dung thanh cong dé tdng hop céac chéat hoat
dong bé méat dang ankylsunfat.
Sw oxy hoa parafin c6 thé tién hanh & 150 — 170°C khong can xuc tac
nhwng lic dé sé nhan dwoc cac axit cé chat luoong thip. Vi vay qua
trinh co tinh chon loc hon khi st dung cac chét xuc tac duwoc dwa vao &
dang nwéc — penmanganat kali, mét vai mudi mangan, peroxit mangan
hay hédn hop nhan dwoc khi tai sinh mangan tir chat oxy héa. Cac chéat
ké trén thwong khéng tan trong parafin vi vay luc dau (khodng 2 gi®)
can gilr nhiét d6 & 125 — 130°C dé diéu chinh sw hinh thanh xutc tac
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ddng thé (mudi mangan cla axit cacboxylic no), nkhi d6 hoat tinh cla
xuc tac sé tdng . Hydroxit cha natri hay kali hay muédi cta cac kim loai
nay v&i axit hwir co cling tdng dang ké hoat tinh clia xuc tac, dac biét ti
& Mn?®* : K" = 1: 1 sé& la ti 1& t6i wu.

Téc d6 oxy héa parafin & pha I6ng phu thudc vao cac yeu t6 nhw nong
dd chéat xuc tac, nhiét do, ap suét riéng phan cia O,, tbc dd cla chat
oxy héa khi va tham chi vao kich thuwdc miéng 16 ma qua dé khi suc vao
hén hop phan &ng. Trong cdng nghiép, ndng dd chaa xuc tac dwoc gidi
han tr 0.2 — 0.3% (% khéi lwong). Khi tdng nhiét do, téc dd cta qua
trinh s& tdng. Mrc d6 chuyén héa dat 30 — 35% & 80°C sau 110 gid,
100°C sau 38 gi® va 110°C sau 24 gi¢. Cung v&i sy tdng nhiét do sé
tao kha nang dich chuyén phan tng vao vung khuyéch tan, vi thé y
nghia quan trong s& nhan duwoc. Cac yéu tb ké trén anh hwdng khéng
chi dén tdc d® phan rng ma con dén thanh phan cac chét tao thanh,
hiéu suat va chat lwong phan doan chinh cua cac axit béo cao phan tir.
Nhu trong ché dd chuyén tiép va khuyéch tan thi ham lwong cia hop
chat oxy héa & mirc tbi da tdng manh nén sé lam gidm chat lwong cla
cac axit chinh.

Dwa vao sw anh huédng cla cac yéu td nay, nguodi ta da tim ra qui trinh
oxy hoéa parafin cé xuc tac & pha léng v&i cac chi tiéu sau day: Mrc do
chuyén hoa khéng I&én hon 30% - 35%, sw oxy héa thwc hién & ap suét
khi quyén khi dwoc khéng khi suc vao thap phan (rng qua co’ cdu phan
phdi chira mét sb lwong viva da céac 16 (1 — 2mm). Viéc dung lvong
thira khong khi sé tao kha nang xao trén di manh hén hop phan tng.
Trong cac diéu kién nay va véi sd lwong xdc tdc mangan da néu trén,
sw oxy héa parafin sé tién hanh trong khoang tir 15 — 20 gio.

4.8.2.So do6 qui trinh céng nghé oxy héa parafin ran

So db qui trinh céng nghé dwoc biéu dién trén hinh 4.8.
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H,O

1= 1 -
ARV R

Hinh 4.8. So' d6 cong nghé oxy hoa parafin ran

1 — Binh khuay trén, 2 — Thap oxy hoa, 3)6 — Thap rtra, 4 — Binh nung,

5 - Binh Iéng, 7, 8 - Thiét bj xa phong hda, 9 - Bo phan trfofdéi nhiét, ,

10 - Noi hép, 11— Lo nung , 12, 13, 16 - B§ phan tach, 14, 15 - Thiét bj khudy, 17 - B phan
lam ngudi, 18 — Bom, 19 —Van diéu ap *—

Parafin nhap liéu va san &ém tlr giai doan phan tach (la phan
chwa xa phong héa ) theo ti I8 T 2 cling nhw chét xtc tac sé trén 1an
trong thiét bj 1. Sau d6 sé& dwa §a thap 2 tién hanh sy oxy hoa gian
doan. Trong thap c6 chira nhémSMay than hoat tinh va cac éng dé& nung
néng hay lam ngudi, thiét bi lam~¥gudi dat & ngoai d& nhan nhiét téa ra
cling nhw co' cdu phandan dA dua khong khi vao. Khi & trén thap sé
qua thap 3 va rira béngﬁfé’agwém hap thu céac axit thap phan tr, ké dé
dwoc lam sach ra khodi tap ch&t nh¢d sy nung néong trong 16 nung 4 va
thai ra ngoai khi quyén.2 &

Ché4t oxy hoéa sau >k$1i thwc hién phan &ng va lam ngudi xudng 80 —
90°C sé dwa qua bd phan Idng 5, & day sé tach xuc tac va tai sinh xuc
tac. Trong thap 6 nhdf nwédce chay va tir t§ap 3 sé tach dwoc cac axit
thap phan t& hoa tan trong nwéc. Sau do phan con lai sé x( ly ,Eéng
xoda & thiét bi xa phong hdéa 7 dé chuyéen axit tw do thanh mudi va bang
dung dich kiém trong thiét bj xa phong hoéa 8, tai day xay ra thdy phan
cac este va lacton
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2RCOOH + Na,CO; —» 2RCOONa + CO, + H,0

RCOOR’ + NaOH _—__, RCOONa + R‘OH

Sw xa phong héa cac chét khé thiy phan thuc hién duéi ap suéat
2Mpa trong bd phan trao ddi nhiét 9 va ndi hap 10 & 180°C. Trong nbi
hap sé tach dwoc dung dich nwéc mudi clia axit cacboxylic ra khdi phan
chira xa phong hoa |, phan nay dwoc dwa tré vé chun bi hédn hop ban
dau. TAt nhién phan con lai trong ndi hdp 1 0 van con chira mét it chat
chwa xa phong héa va ching sé dwoc chwng tach & nhiét d6 cao dé
lam tadng chéat lwong clta axit. D& thwc hién qua trinh nay, can nung
néng trong 16 nung xodn 11 1&én dén 320 — 340°C va tiét lwu hén hop khi
tach cac chat dé bay hoi trong bo tach 12. Sau dé hoi sé dwoc ngung
tu trong thiét bj trao déi nhiét va dwoc phan tach thanh 2 pha trong thiét
bi tach 13: pha nwéc va pha hiru co. Pha hiru co nay goi la phan chua
xa phong héa Il va ching dwoc dwa tré lai sy oxy hda hay tach rwou
Xa phong ttr thiét bj 12 s& hoa tan vao trong nwéc & thiét bi trén 14 va
dwoc x li bang H,SO, trong thiét bi 15 hay mang tach dung dich trong
thiét bi tach 16 ra khoi axit tw do. Cac axit ty do nay sé duwoc chung
trong céac thap chwng phan doan (trén so dé khéng biéu dién) & 1.33Pa
gdm nhiéu phan doan axit Cs — Cg, C; — Cg, C19 — C16, C17 — Coo. phan
con lai chinh la axit >C, va axit dicacboxylic.
Qua trinh vira khao sat dé oxy héa parafin rén thanh cac axit béo cao
phan t& noéi chung van con cac nhwoc diém co ban nhw: san lwong
thap, qua trinh gian doan, tao ra nhiéu sadn phdm phu. Su khac phuc
cac nhuwoc diém nay nh¢ vao cac bién phap nhw dwa ra so do lién tuc
va tao kha nang st dung t6i da cac phé pham (cac axit cacboxylic thap
phan t&, axit dicacboxylc, ...).
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CHUONG 5: TONG HQP TREN CO' SO ETYLEN

5.1. Oxy héa etylen, tdng hop oxit etylen

5.1.1.Co s& ly thuyét

Etylen oxit 14 chat 16ng (1% = 10,7°C), tron I&n hoan toan véi nwéc, tao
v&i khong khi hdn hop nd nguy hiém trong gi¢i han 3 — 80% (thé tich)
va co doc tinh cao. Etylen oxit la mot trong nhirng s&n phdm trung gian
rat quan trong. N6 dwoc san xuat véi qui mé lIén va rng dung trong
hang loat qua trinh tdng hop hiru co nhw tdng hop etylen glycol, etanol
amin, ...

Phwong an dau tién tdng hop etylen oxit 1a clo hoa etylen qua giai doan
trung gian etylen clohydrin

Tuy nhién do sy tiéu hao clo va kiém nhiéu, déng th&i tao ra mét lwong
I&n mudi nén phwong phap nay da bij loai bd. Phwong phap san xuét
etylen oxit hién nay la oxy hoa etylen.

Méc du trong phéan tir etylen khéng cé nguyén tir cacbon no, si oxy hoa
cta no phu thudc vao cac thong s qua trinh va xuc tac cé thé xay ra
theo nhiéu hwéng. Bao toan chon xuc tdc d& nang cao tinh chon loc
theo hwéng tao thanh oxit etylen d& dwoc gidi quyét ttr nhirng nam 30.
Xuc tac nay chinh la bac kimloai trén cac chat mang khac nhau, lam
viéc & nhiét dd vira phai khodng 200 — 300°C, & nhiét dd cao hon xuc
tac sé thuc day phan &rng oxy héa hoan toan etylen, con & nhiét do thap
hon thi hoat tinh kém. Trén co s& xuc tac bac, trong sb tat ca cac phan
ng co6 kha nang xay ra thi hwéng chd dao cla qué trinh van la tao
thanh oxit etylen va oxy hdéa hoan toan etylen, con sy tao thanh
acetandehit do sy déng phan hoéa oxit rat khdng dang ké. Nguoi ta da
chirng minh dwoc rang, CO, c6 thé dwoc sinh ra tir etylen hodc etylen
oxit, trong dé van tbc qua trinh oxy hoéa a-oxit twong dbi Ién va diéu nay
lam cho tinh lwa chon gidm khi tdng d6 chuyén hoéa cua etylen

+0, /N +0,

CO + H;O0 «—— CHy=CH, 2 . CH, - CH, 2y CO, + H,O

C6 hang loat d& nghi bién tinh xdc tac bac dé oxy héa etylen. C6 thé st
dung nhiéu loai chat mang khac nhau nhu silicagen, oxit nhém, hén hop
silicagen va oxit nhém, cacbua silic, ...Cac phu gia va chat tdng hoat
xuc tac la antimor, bismut, perixit bari. Trong thuc té ngwoi ta thém vao
khoang 0.01 — 0.02 (phan tram khdi lwong) dicloetan ( chat gidm hoat
tinh xuc tac) dé tang tinh lwa chon 18n 5%.
Nhiét & anh hwdng manh dén dd Iwa chon, sy oxy héa hoan toan co6
nang lwong hoat héa cao hon vi vay véi dd chuyén hoa cla etylen 1a
khéng ddi thi tinh lwa chon sé& gidm khi tang nhiét do. Nguwdi ta khao sat
va nhan thay nhiét do téi wu 1a trong khodng 220 — 280°C va viéc gidm
nhiét d6 tuy co loi cho sw tang tinh lwa chon nhwng lai giam nang suat
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cla xuc tac. Mau thuan nay co6 thé gidi quyét bang cach st dung ap
suat 1 — 3Mpa vi ap suét khéng anh hudng dén tinh lwa chon nhung lai
giup cho sw hap thu etylen oxit ttv hén hop hki phan rng dé& dang hon
Do sy anh hwédng kha Ién cia dé Chuyén hoa etylen dén tinh lwa chon
nén thiét bi phan tng thich hop nhat Ia dang 6ng dwoc lam lanh bang
hoi nwéc ngung tu dwdi ap suat hodc bang chéat tai nhiét trung gian.
Viéc st dung céc thiét bi phan rng véi tang xuc tac gia 16ng khéng thu
duwoc két qua cao nén hwdng nay da bi loai bo.

5.1.2.0xy hoéa etylen bang khéng khi. T6ng hop etylen oxit

bay la phwong an céng nghé dau tién dé tdng ho’p etylen oxit va dén
nay van con gia tri thuc té cao. So' d& cédng nghé cta phwong phap nay
duwoc trinh bay trén hinh 5.1.

Sy oxy hoa duoc thic hién lién tiép trong 2 thiét bi phan rng dang ong
2 va 5. Voi mét giai doan trung gian hap phu etylen oxit tir hdn hop
phan tng sau buéc oxy hoa dau tién. Diéu nay cho phép giam sy oxy
hoa tiép tuc a — oxit khi tdng d6 chuyén hoa cua etylen, nghia Ia tdng do
chon loc cta qua trinh. Ngoai ra, diéu nay con cho phép thuc hién sw
tudn hoan khi & giai doan dau oxy hdéa va do dé s dung triét dé& hon
etylen, oxy va gidm kha nang nd ctia hén hop nhd sy lam lodng bang
nito’ va dioxit cacbon.
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Hinh 5.1. So dd cong nghé oxy héa etylen bang khéng khi
1, 4 — B6 phan trao dbi nhiét, 2, 5 — Thiét bj phan rng, 3, 6 — Thiét bi hap phu, 7 — may nén
Khéng khi sach va etylen truéc khi dwa vao giai doan dau duoc
trén voi khi hoan Iwu cda giai doan nay. Khi tr phia trén thiét bj hap
phu 3 duwoc dbt néng so bo trong bd phan trao ddi nhiét 1 bang khi tir
thiét bi phan rng 2. Hn hop di vao thiét bj 2 cé chira 4 — 6% (thé tich)
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etylen, 6 — 8% (thé tich) oxi, 8 — 10% (thé tich) dioxit cacbon, con lai 1a
nito va cac thanh phan tro trong etylen. Thoi gian tiép xuc trong thiét bi
214 1 — 4s va d6 chuyén héa cla etylen dat 30 — 40%. Khi ra khoi thiéé
bi c6 chira 1,5% (thé tich) oxit etylen. Nhiét ciia khi dwoe tan dung trong
thiét bi trao ddi nhiét 1 va sau khi lam lanh so bdé dwoc chuyén qua thiét
bi hap phu 3, tai day etylen oxit dwoc nwéc hap phu. Khi di ra tir thiét bi
3 dwoc chia lam 2 dong, phan chinh dwoc dwa tré lai thiét bj oxy hoa,
phan con lai dwoc dwa qua oxy hda tiép qua bd trao dbi nhiét 4 va vao
thiét bi phan tng 5.

Vi khi sau giai doan 2 dwoc thai vao khi quyén nén trong thiét bj
phan trng 5 phai chon ché dd sao cho thu dwoc lweng tbi da etylen oxit,
trc 1a & mirc d6 chuyén hoa etylen cwc dai va tat nhién tinh Iwa chon c6
giam di. Khi cda giai doan 2 ciing giébng nhw giai doan 1, dwoc dwa qua
bd phan trao dbi nhiét 4, sau d6 la thiét bi hap thu 6 dé thu etylen oxit.
Dung dich etylen oxit va CO, tr hai thiét bj 3 va 6 dwoc két hop lai va
xt |i tiép tuc dé& thu sdn phdm. Hiéu suét etylen oxit 1a 60% tinh theo
etylen, do Iwa chon khoang 65% va do chuyén hé tbng cong cua etylen
khoang 90%.

Trong cac day chuyén céng nghé mdi, nguoi ta tién hanh tuan hoan
mé&i hdn hop khi & giai doan 2 va néu céng suét 1&n thi tién hanh qua
trinh 3 giai doan oxy hoéa. Khi d6 c6 thé nang hiéu suét etylen oxit 1&n
65%.
5.2. Coéng nghé téong hop trén co s& a — oxit. Tong hop etylen
glycol (EG) tir oxit etylen
5.2.1.Thiét bi phan (rng
Xét vé dac tinh cdng nghé, cac qua trinh san xuat trén co s& etylen va
propylen oxit cé thé chia thanh 3 loai:
1. Phan &ng dwoc thwe hién khi ciu tlr thir 2 dw rat nhiéu (tte la thiéu
a — oxit), nhw san xuat etylen va propylen glycol, dietylenglycol,
xenlulozol. Nhiét sinh cla phan &ng dwoc lwong dw hép thu, do vay
nhiét dd clia phan tng thwc hién chi tng khodng 40 — 50°C. Diéu nay
cho phép thwe hién qua trinh & diéu kién dang ap va ddng thé, tirc 1a cé
thé chuan bj trwdc dung dich a — oxit trong nwéc hodc trong ruou. Dé
gitr cho hén hop phan &ng trong trang thai 16ng & nhiét do 150 — 200°C
can ap suat 2MPa.
Péi v&i qua trinh nay nguoi ta sir dung thiét bi dang 6ng hoat ddng lién
tuc (hinh 5.2a) va khéng cé bé mat truyén nhiét. Thoi gian tiép xuc trong
tdng hop glycol 1a 20 — 30phut, tuy nhién tinh lwa chon twong dbi thap.
Pé tang nang suét va hiéu sut cia qua trinh ngwdi ta st dung xuc tac
axit photphoric va tién hanh phan (rng trong thiét bj dang éng chum
(hinh 5.2b). O loai nay, tinh lwa chon tang dang ké
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2.  Cac phan ng trong dé ti 1é mol gitra a — oxit v&i tac nhan khac tw
1:(4 —5) dén (2 — 3) : 1 nhw oxyetyl hdéa amin, tioglycol va tioete,
ankylen cacbonat... sé téa nhiét manh. Do vay can cé bd phan tai nhiét
dé tranh hién twong nhiét cuc bd. Dang thiét bj dién hinh cho cac qua
trinh nay 1a éng chum (hinh 5.2b) hodc lam lanh phia bén ngoai bang
sinh han (hinh 5.2c). Thiét bi hinh 5.2b can lam viéc duwdi ap suét cao
dé hén hop phan tng trong trang thai ldng. Con trong thiét bi hinh ¢ can
phai co6 sy dbi lwu tbt. Thiét bi ‘nay chi st dung trong nhirng tredng hop
khi cac sy chuyen héa lién tiép khong dong vai trd quan trong. O day
san phadm cla phan (rng sé& déng vai trd méi trwéng va ngudi ta suc vao
né cac khi nhw etylenglycol, CO,, H,S. Nuéc sé& dwoc st dung dé tai
nhiét cho phan &ng.

3. Cac phan &ng trong d6 ti 1& mol gitra a — oxit v&i cau tlr the 2 I&n
hon 3 : 1 (tbng hop polyglycol va cac chat hoat ddng bé mat khéng ion).
Trong trwéng hop nay, nhiét cia phan &¢ng manh dén mirc ma van dé
gidi nhiét tr& nén quan trong nhét, do sy tang nhiét d6 sé lam gidm chét
lwong sa&n phdm. Mot thdi gian dai nguoi ta si dung cac loai thiét bj
phan (ng gian doan, trong d6 ngwoi ta suc khi a — oxit qua hén hop
phan (rng 18ng (loai hinh 5.2¢) hodc trong thiét bi c6 bd phan khuiy va
lam lanh bén trong. Do ¢c6 sy dac quanh hon hop phan ng khi sb nhém
ankylenoxit dwa vao phan ti tang 1&n, vi vay hiéu qua suc khi rat yéu va
thdi gian phan ng phai kéo dai tir 8 — 15gi®. Gan day c6 mét phwong
an khac cho thiét bj gian doan (hinh 5.2d) la tién hanh phan tan hén
hop 16ng trong khi a — oxit, nhé vay tang dang k& bé mat tiép xuc cla
cac pha va gidm thoi gian phan ng con 1.5 — 3gi¢. Cac chat 16ng dudi
day dwoc nén va phun vao khodng khéng cé chira a — oxit qua cac dau
phun
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Hinh 5.2. Céc loai thiét bi phan (rng clia qua trinh oxyankyl hoa

a — Thiét bj dang ap, b - dng chum, ¢ — v&i bd phan ddi lwu chét 16ng thong qua sinh han,

d — hoat ddng gian doan véi hé thdng phun chét 16ng

5.2.2.Téng hop EG

etylenglycol 1a mot chat 1dng khong mau (% = 197°C), c6 do nhét twong
ddi cao, hoa tan tét trong nuwdc. Trong céng nghiép mét lwong I&n
etylenglycol dung dé& san xuéat cac chat béi tron dwdi dang hdn hop voi
nwédc khong bi déng cirng & nhiét do thip va dé l1am lanh cac dong co
trong nhirng mua déng gia lanh. Etylen glycol con dwoc st dung dé
tbng hop cac polyme va cac vat liéu cao phan to @16;’0 ()
polyetylenterephtalat (PET), nhwa polyeste khéng no, polyuretar!\,l a
loai nhya ankyt... T EG cé thé tbng hop ra etylenglycoldinitrat dé san
xuét cac chat nd va thubc sung cling nhw mono va diacetat etylenglycol
la nhitng dung méi rat hivu hiéu.

phwong phap quan trong nhét trong cdng nghiép dé san xuat EG 1a thay
phan etylenoxit & 170 — 200°C, khong c6 xdc tac vai lweng nudc duw 15
lan. Mot sO tac gia dé nghi thye hién qua trinh nay & nhirng figy-kié
nhe hon véi xuc tac la axit photphoric. %gﬁ%'ﬂ%’}n
Trén hinh biéu 5.3 biéu dién so 46 cong nghé tong hgp EG (so dd nay
cling ap dung duwoc cho tong hgp propylenglycol)

Qua trinh tién hanh khéng c6 xuc tac & nhiét dd 160 — 200°C véi ap
suat di gitr cho hén hop phan (rng trong trang thai 16ng. H8n hop ban
dau dwoc chuén bi bang cach trén nu7o1c méo va nwédc ngung tu clng
véi etylen oxit, néng do khoang 12 — 14% tirc 1a twong tw véi ti 1& nwéc /
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eytylen oxit 1a 15. H6n hop nay dwoc tron 1an trong théit bi 1, sau do
dun néng bang hoi nwéc trong thiét bi 2 dén nhiét d6 130 — 150°C va
dwa vao thiét bi phan ng 3. H6n hop di qua 6ng dan & gitra thiét bi
xubng dwéi va trong qua trinh nay dwoc dun néng nh& nhiét ciia hén
hop phan (rng cé san trong thiét bi. Khi d6 sé& xay ra phan (rng va tao
thanh san phdm. Ngoai etylenglycol, di va trietylenglycol, cac san pham
phu la acetandehit (do sw ddng phan hoéa cla etylen oxit) va cac san
phdm khac. Khi ra khai thiét bi phan (rng, chéat 1dng c6 nhiét do 200°C,
giam ap suét dén ap suat khi quyén. Khi dé6 mét phan nwéc sé bbc hoi,
con chat 16ng dwoc [am lanh xubéng 105 — 110°C

Hén hop sau d6 di vao thiét bj 4, tai day giai doan dau tién cda qua trinh
c6 dic nhiéu giai doan, trong dé giai doan sau lam viéc & chan khéng
cao hon so va&i giai doan trwéc (dén 133Pa) va dwoc dun ndng nhd hoi
nu7o1c tao ra cda giai doan trwdc (trén so’ dd chi thé hién 2 giai doan co
d&c & thiét bi 4 va 5). San phdm day cia 5 1a chat 1dng tiép tuc chung
tach nwéc trong chan khéng trogn thiét bi chung cét phan doan 7. toan
bd cac phan nudc ngung tu duwoc két hop lai va dwa trd lai d& chuén bi
hén hop ban dau cho phan (rng. Hn hop cac glycol tir thiét bi 7 duwoc
dwa vao cdt chung cat chan khoéng 8, trong d6 sé thu dwoc EG twong
déi tinh khiét, sdn phadm day con lai bao gébm di va trietylenglycol.
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Hinh 5.3. So db céng nghé tdng hop etylenglycol (EG)

1 — Thiét bj trén, 2 — Thiét bi dun néng bang hoi nwéc, 3 — Thiét bi phan ng,
4,5 — Thiét bj cd dic, 6 — Thiét bi ngwng tu, 7, 8 — Cot chwng cat phan doan,
9 — Van chinh ap, 10 — B& héi lwu, 11 — Thiét bj dun néng, 12 - Bom
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5.3. Oxy héa etylen. Tdng hop acetandehit, vinyl acetat, axit axetic
5.3.1.Co s& ly thuyét

Téng hop c;é\c h,o’p chét cacbonyl ttr olefin dwa trén co s& mét phan rng
da dwoc biét dén tw Iéu’, do la su’téc dyng cla Icorua paladi v&i olefin,
trong dé paladi bi khir dén mirc thap nhat

CH,=CH, +PdCl, + H,0 . CH;CHO + Pd + 2HCI

Néu dwa vao hén hop phan trng them mét lwong oxy sé xay ra sy oxy
hoa paladi, nhwng rat cham. Céng lao cta cac tac gid qui trinh nay &
ché ho da thiét 1ap hé oxy héa - khi, trong d6 paladi rat nhanh chéng bi
oxy hda, tirc la paladi dwgrc tai sinh tré vé dang hoat dong. Cac tac gia
nhan thay, néu thém vao hé phan (rng mot lwgng muoi dong Il, n6 sé
oxy héa paladi tré vé dong |, déng | rat dé bi oxy hoa bang oxy thanh
dodng Il, ndi cach khac mudi ddéng déng vai trd chat mang oxy cho paladi

Pd + 2Cu®*"___ o Pd** + 2Cut

2Cu™ + 0.50, + 2H'— 5 2Cu*" + H,0

Ca hai phan rng nay xay ra twong déi manh liét trong méi trwdng axit,
trong do clorua paladi nam & dang H,PdCl,

Co ché cta phan &rng bao gbm céac giai doan tao thanh phdrc trung gian
tr clorua paladi, olefin va nwéc va sw chuyén héa ndi phan ti ctia phirc
nay. So dd co ché phan (rng nhw sau:

CH, = CH, + [PdCL,]* CH,=CH, — 129 _ CH,=CH,

i “CT

[CL;Pd] CL,Pd...OH,
+ H,0 _CT
2 CH,=CH, =— CH,=CH, Y. cn,-cH,
-H0 ! ! |
i : : CIPd OH
[CL,Pd - OH] ctrd  on
//H\
HzC_ CH Td> CHj; - ?H+C1 —> CH; - ﬁ:H + HCI
I -
Cl---Pd oy Ol 0

Kha ndng phan &ng cuda olefin trong qua trinh nay thay déi theo day dac
trieng cho trwd'ng hop sir dung xuc tac phirc kim loai
Bang 5.1. Kha nang phan &rng ctia mét sb olefin

olefin CH2 = CH2 CH3 —CH= CH2 CH3 — CH2 —CH= CH2

Khanang | 4 49 0.33 0.25
phan rng
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Sw oxy héa x@y ra trén nguyén t&r cacbon it hydro nhéat, do vay
acetandehit chi tao thanh tir etylen, con tir cac olefin khac sé tao thanh
ceton. Ngoai cac ddng dang cua etylen, cac cylco olefin, cac ankyl vong
thom cé chira ndi ddi & mach nhanh cling cé thé tham gia phan (rng oxy
hoa nay.

Cac san phdm phu co6 thé 1a andehit, vi du t propylen sé thu duoc
andehit propionic do sy tdn céng vao nguyén t&r cacbon R. Ngoai ra do
tac dung clo héa cla clorua déng c6 thé tao thanh cloceton (ham lwong
san pham phu nay tang khi khi ham lwong cac mudi déng va do axit cia
dung dich tang I&n). Hiéu suat cloceton co thé dat dén 10 — 30% trong
oxy hoéa n-buten. Do vay can phai c6 cac bién phap gidm san pham nay
hoac cé hwéng tach va sir dung no

Diéu ché acetandehit bang oxy hoa etylen trén hé xuc tac PdCl,.CuCl,
dat hiéu suét dén 95%, cao hon han cac phwong phap khac, lai di tw
ngudn nguyén liéu ré tién hon so v&i axetylen va chi co6 moét giai doan.
Bang 5.2. So sanh cac chi tiéu kinh t& cla 3 phwong phap diéu ché
acetandehit

Phwong phap Gia thanh (%) Chi phi dau tw (%)
Cong hop nuwdbc VoI 100 100

acetylen

Tw etylen qua etanol 85-95 60-70

Oxy hoa etylen 55 - 60 45 - 55

Nhuw vay cé thé thdy phwong phap oxy héa etylen gan nhw chiém wu
thé tuyét ddi so v&i cac phwong phap khac va hién nay né da loai bd
cac phwong phap nay trong céng nghiép san xuéat acetandehit
5.3.2.Téng hop acetandehit bang con dwéng oxy héa etylen

Trong qua trinh nay, diéu quan trong 1a dat dwoc sy twong &ng gilra
cac van téc oxy hoa etylen trén PdCl,, oxy hoa paladi dang khir bang
CuCl, va oxy hdéa Cu,Cl, bang oxy. Giai doan cham nhét Ia oxy hoa
Cu,Cl,, do vay dung dich xuc tac can phai chira lwong dw mudi déng. Vi
du cac két qua kha quan dat dwoc v&i cac dung dich axit yéu chira 0.3 —
0.5% PdCIl, va 10 — 25% CuCl, c6 thém mét lwgng khoang 2 — 3%
acetat ddng dé diéu chinh pH. Vé&i dung dich nay, cac phan &ng déu xay
ra twong dbi mang liét & 100 — 130°C va ap suét 0.3 — 1Mpa.

Thiét bi phan &ng la dang thap suc khi lam bang thép titan hodc cac vat
liéu chiu axit khac. Thiét bi khéng c6 bd phan trao dbi nhiét va nhiét sinh
ra trong phan ng dwoc st dung truc tiép d& dun néng tac chat moi
ho&c lam bdc hoi. Cé 2 phwong an cong nghé la mét giai doan va 2 giai
doan.

Trong phwong an hai giai doan, sy oxy héa etylen bang dung dich xutc
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tac va tai sinh xuc tac bang khéng khi dwoc thwe hién trong 2 thiét bj
khac nhau ( hinh 5.4)

T T

hol

Khong khi

&

=l
= ]

Hinh 5.4. So dd céng nghé tdng hop acetandehit hai giai doan
1 — Thiét bj phan &ng, 2 — Thiét bi tai sinh xuc tac, 3, — Thap bbc hoi,
4 — Bom, 5 — Van chinh ap

Nguwoi ta dwa vao thiét bi phan tng 1 etylen va dur;]g dich xuc tac
tai sinh va phan &ng dién ra véi dd chuyén héa gan nhw hoan toan cua
etylen & diéu kién nhiét d6 100 — 115°C va 0.8 — 0.9 Mpa. Dung dich
acetandehit thu dwoc sé& dwa qua thiét bi chinh ap va vao bd phan bbc
hoi 3. Tai day sé chwng tach acetandehit va cac khi tan. Dung dich con
lai & thap bbc hoi, bang bom duwoc nén dén 1Mpa va dwa qua thiét bj tai
sinh 2. Nguwoi ta thdi khéng khi vao thiét bj tai sinh 2 d& oxy héa kim
loai, sau d6 dung dich da tai sinh dwoc hoi lwu lai thiét bj 1. Uu diam
cla phwong an céng nghé nay la rat an toan (vi khéng co6 sw trén 1an
etylen v&i khéng khi) va s&r dung khong khi lam tac nhan oxy hoéa.

Phwong an mét giai doan két hop 2 qua trinh oxy hoa etylen va tai
sinh xuc tac trong mot thlet@QH &ng. Nham tranh tao thanh hén hop
nd, qua trinh dwoc thwe hién voi Iuong dw etylen va sau do dwa lwvong
nay vé phan ng tiép tuc. Diéu nay bat budt phai st dung tac nhan oxy
hoa la oxy ky thuat va oxy dwoc chuyén héa hoan toan trong thiét bj
phan rng. (hinh 5.5)

Nguwoi ta dwa vao thiét bj phan wng dang thap suc réng cé chira
dung dich xuc tac oxy hoa etylen (etylen hoan Iwvu va etylen bd sung).
Thap phan tng lam viéc & mirc d6 chat 16ng cb dinh, diéu kién ap suét
P = 0.3MPa va 130°C. Lwong etylen duv sé thdi acetandehit mai sinh ra
khoi dung dich va nhw vay sé tranh dwoc cac phan ng phu. Cung voi
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acetandehit s& béc hoi mét lwong nwdc, nwdc nay sé ngung tu trong
sinh han 3 va sau do6 dwa tré lai thiét bj phan tng

Hén hop khi hoi nwéc dwoc dwa vao thiét bi hap phu 4, tai day
acetandehit s& dwoc nwdc hap thu. Phan khi con lai bao gbm etylen,
lwong nhd oxy va cac tap chat tro khac dwoc dua trd lai phan ¢ng
théng qua thiét bi nén khi 2. Dung dich acetandehit trong nwéc tor day
thiét bj 4 dwoc dwa qua thiét bi bdc hoi 5, tai day sé tach cac khi hoa tan
va cac tap chat bay hoi. Sau dé trong cot 6 dwdi dang ngung tu sé thu
dwoc acetandehit, con phan I&n sadn phdm Idng day cé chira cac san
phdm phu khé bay hoi (andehit crotonic...) dwoc dwa trd lai bd phan
hap phu sau khi lam lanh

So v&i phwong an 2 giai doan, phuong an 1 giai doan doi hoi chi
phi dau tw thdp hon, it tiéu hao ndng lwong hon, tuy nhién lai s& dung
oxy déat tién hon khéng khi. Vi vay cac chi tiéu kinh t& cta 2 phwong
phap nay twong dwong véi nhau va trong thuc té déu dwoc ap dung.

A >
Qﬁ “

A

\
A

I—/\_I—

3 S

Hinh 5.5. sor d6 cdng nghé tdng hop acetandehit mot giai doan

1 — Thiét bj phan &ng, 2 — may nén tuan hoan, 3, 7 — Sinh han,
4 — Thap hép thy, 5 — Thap bb choi, 6 — Cot chung cét, 8 — Thiét bj tach,
9 — Thiét bj ngung tu.
5.3.3.Tong hop axit axetic
Co ché phan (rng 2 3

Qua trinh oxy hdéa axetandehit d& tao thanh axit axetic, xay ra theo
co ché tao gbc tw do. Trong dd, sinh ra san pham trung gian 1a axit
peaxetic (phwong trinh 3).
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@)
I If
CH3-C-H+R" CHs-C™ +RH (1)
ﬁ) O
. .
CH3-C + 0, —— CH3-C-00 (2)
O @] O

CH4-C-00’+ CHg-(ll,-H CHs-yz-OOH * CH3-Q:* (3)

Axit peaxetic sau do cé thé phan (rng v&i axetandehit dé tao thanh
axetandehit monopeaxetat (AMP). AMP phan _hiy nhanh chong tao
thanh axit axetic, nh& qua trinh chuyen vi ctia gbc hidrit trong phan tng
Baeyer-Villiger. Ngoai ra, con xay ra qua trinh chuyén dich gbc metyl dé
tao metyl format:

O || 3C OH
I I CHy-C /\ -
CH3-C-OOH + CH3-C-H —— O/C\
O_\/H
| HaC ~ OH OH
Wh" | /<
o/ ——— CH3-C + CHs-0 H
\O- J
i
CH3-C-OH * CH3-O-C-H
PHsC OH o
/ I _OH
N\ _
0-0° > CH3-C + CH3-C*
H _ 3
i
2CH3-C-OH

Qua trinh chuyén dich ctia nhém anlkyl tré@ nén dé& dang hon nhiéu,
dbi véi cac andehit cao hon, dac biét 1a néu cé nhanh & vi tri o.Giai
doan ngét mach, trwéc tién xay ra theo hwédng phan tng lwdng tv, cla
cac gbc axetylperoxy, tao san phdm trung gian la tetraoxit:

T T

* H *
CH3-C-OO — > CH3-C C—CH3 - 2CH3-C-O + 02
\ 0-0-0-
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CH;-C-O — C Hs + CO, 2CH30* + O,

2CH; +20, — 2CH3-00"
CH3OH + HCHO + 02

2CH;0" + RH CH3;OH +R’

Phan (rng trén, 1a nguén gbc sinh ra hau hét cac san pham phu cua
qua trinh oxy héa axetandehit nhw: CO, CH3;OH, HCHO va HCOOH. Sy
oxy héa khéng c6 xuc tac, co thé lam giam hiéu ung cung cap cho qua
trinh chuyen hoa axetandehit, dan dén lam giam tbi thiéu nong do
CH3CHO can duy tri trong mai truo’ng phan rng. N6 ciing git» cho néng
do cac gbc axetyl peroxyt 6n dinh & muirc thap, bang cach thuc day phan
trng (3). Trong phan ng khdong cé xuc tac, can dac biét chd y ngan
ch&n néng d6 clia AMP dat t&i gi¢i han né.

Cac phan &ng phan hiy gbc tw do, cé thé tré nén quan trong & nhiét
d6 cao hoac khi ndng dd oxy thap:

O
Il

CH3-C’ C'H; +CO
Téc d6 cta phan wng decacbonyl hoa tang khi tdng nhiét d9, tuy nhién
no chi tr& nén quan trong, khi oxy khéng di dé loc sach cac gbc axetyl
(phwong trinh 2).
Cac yéu té anh hwéng dén qua trinh

e Anh hudng ctia nguyén liéu axetandehit

Do CH3CHO dé bj bién dbi thanh paradehit. Vi vay, ma lam cho san
phdm cla qua trinh khoéng tinh khiét, cé 1an nhiéu tap chat, gay kho
khan cho viéc tinh ché va lam sach san pham, hiéu qua khéng cao.
Cung mot diéu kién oxy hda va xuc tac, axetandehit c6 thé bi bién dbi
thanh nhiéu san pham khac nhau:
CH;CHO + 0.50, CH3COOH

2CH3CHO + 1.50, CH3COOCH; + H,0 + CO,

3CH3CHO + Oy

CH3CH(OCOCHS3), + H,0

3CH5CHO + 30,

HCOOH + 2CH;COOH + H,O + CO,

3CH3;CHO + 50, 4C0O, +4H,0

DPé khac phu cac hién twong nay, ta phai khdng ché nghiém ngat ché
ddé oxy hoéa, dung xuc tac thich hop va sir dung axetandehit > 99%,
khéng qua 1% paradehit va andehit crotonic.
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Mat khac, ham lwong cua axetandehit co anh hwdng dén qua trinh
tao thanh axit peraxetic, néu ham lwong axetandehit trong thiét bi OXy
hoa tang I1én qua murc, thi lwgng peraxit tao thanh giam xudng, con néu
giam ham lvgng CH;CHO, thi lam tang lwgng peraxit trong vang phan
tng, vi giai doan 1 tao peraxit nhanh hon giai doan 2. Diéu nay, dan
dén s tich tu axit peraxetic, sé khéng c6 lgi cho qua trinh va dé gay né.
Vi vay, can phai khéng ché lam lwong axetandehit thich hop khi cho
vao.

e Oxy

Van téc oxy hoa khdng phu thudc vao néng dé oxy ma chi phu thuéc
vao téc dd hoa tan khi O, vao khdi 1dng (yéu té khuyéch tan khi chuyén
oxy ttr pha khi va pha Iéng).

e Anh hwéng cta xuc tac

Xuc tac st dung cho qua trinh oxy héa CH;CHO, cé tac dung lam
tang tbc do6 phan &ng va hwéng phan (rng theo chiéu tao sadn pham
chinh va dam bao qua trinh chay qua tat ca giai doan v&i van tdc nhuw
nhau.

Céc xuc tac nhu axetat cla sat, ddng, coban déu lam tadng nhanh
qua trinh oxy hoa axetandehit thanh axit peraxetic, nhwng lam cham téc
dd cua giai doan tao thanh anhydrit. Do d6, moét khoi lwong axit
peraxetic tich tu lai trong thiét bj phan ng dan dén tiéng nd.

Mat khac, khi str dung hén hop axetat clia (ddng,coban) lam xuc tac
va tién hanh trong méi trwdng dung méi la etyl axetat, thi cé thé nhan
duwoc axit axetic cung v&i anhydrit axetic, va hiéu suat anhydrit axetic
I&n hon, do etyl axetat c6 kha nang tao hén hop dang phi véi nwéc, 1am
tach nwéc ra khéi qua trinh. Diéu nay ching t, hiéu suat san pham
chinh, phu thudc vao ban chit cta xuc tac.

Hién nay, xuc tac tét nhat cho qua trinh 1a axetat mangan va xuc tac
hédn hop cla axetat (mangan — coban), cho hiéu suat san pham chinh
cao, khac phuc dwoc nhwoc diém cla cac xuc tac da ké trén, co kha
nang tai sinh axit peraxetic. Dac biét 1& hén hop xdc tadc clua axetat
(mangan — coban) cé hoat dé va dé chon loc cao, do co6 sw td hop
twong tro' 1an nhau.Ham lwong xdc tac cd mat trong khdi phan &ng, co
anh hwdng dén van tbc oxy héa. Khi tdng ndng dé xuc tac thi tdc do
phan (rng khéng tdng hodc tang rat cham. Gidi han da dinh 1a 0,05 dén
0,1% trong lwong.

e Anh huéng cta nhiét o

Nhiét d6 la yéu t6 quan trong, anh hwdng dén qua trinh oxy héa
axetandehit. Nhiét d6 anh hwdng dén néng do axit peaxetic, tirc 1a anh
hwdng dén van tdc oxy héa. Khi tang nhiét do sé thuc day dwoc cac giai
doan phan rng, dac biét la phan &ng phan hudy axit peaxetic. Qua trinh
oxy héa pha 16ng axetandehit thwong dwoc tién hanh trong khoang
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nhiét do 60 ~ 80°C. Né&u nhiét do thdp hon sé& dan t&i qua trinh tich tu
hop chét axit peaxetic trong phan (rng va phat sinh hién twong nd. Néu
nhiét do tang cao qua, tuy lam tang téc dd phan &ng chinh, song ciing
thuc day cac phan (rng phu, dac biét la phan (rng oxy héa hoan toan
axetandehit, do chung d& bay hoi, déng thoi gay nguy hiém, vi hoi
axetandehit bay 1&n tao v&i oxy hén hop nd trong gi¢i han rong. Do do,
viéc tang nhiét do lai phai di kem v&i viéc tang ap suét. bé duy tri nhiét
dd trong thiét bj trong khodng nhw vay, ngudi ta phai gidi nhiét phan
ing bang céach tién hanh oxy héa trong thiét bj dang thap, trong thap co
dat cac éng xoan lam lanh.

e Anh hwéng cua ap suét

NG6i chung, ap suét it anh hwdng dén qua trinh. Tuy nhién, do
axetandehit 14 chét 1dng rat dé bay hoi, ma diéu kién lam viéc doi héi
phai tién hanh trong pha I1dng, nén trén thyc té ngudi ta thuwong thue
hién qua trinh & ap suat 3 ~ 4 at, dé gilr cho axetandehit & trang thai
16ng tai nhiét dd6 phan rng (60 + 75°C). Néu sir dung ap suét cao qua,
s& gay tdn kém cho viéc ché tao thiét bj.

e Anh huéng cta lvgng nwéc

Lwong nwéce trong thiét bi phan tng c6 anh hudng téi hiéu suat thu
san pham. Khi lwgng nwéc gidm,dan dén tang qua trinh tao thanh cla
san pham phu anhydrit axetic, ddng thoi hiéu suat cia san phém chinh
gidm, do van tbéc cta phan ng thdy phan anhydrit axetic giam. Khi
lwong nwoc tang, thi ham lwong axit peraxetic tang va hiéu suat san
pham chinh tang, tuy nhién néu lwgng nwdc tang qua, sé lam pha loang
san pham, gay khé khan cho qua trinh tinh ché sau nay.
Day chuyén céng nghé tong hop axit axetic

Dung dich xtc tac dwoc chuan bi trong thiét bi (1), bang cach hoa tan
axetat mangan trong axit axetic. Dung dich nay, cho qua thung chtra
trung gian (2 ) clng v6i axetandehit da dwoc lam lanh bang nwéc mubi
tr bé chira axetandehit (3), nh& bom (20) nap & ap suét 4t vao phia day
thap oxy hda (4). Thap nay, bén trong duoc ché tao bang nhém hoéc
thép hop kim khong gi (Cr — Ni — Mo). Oxy ky thuat dwgc dwa vao (4)
dén (5) doc theo chiéu cao cla cot thap, qua ong phan phdi dac biét.
Cot thap dwoc nap day chét long dén gan phadn m& rong. Chat léng
chuyén doéng cang lén cao, ndng dd axit axetic cang tdng, néng do
axetandehit cang giam. Trong qua trinh oxy hoa, day cot thap duwgc duy
tri & nhiét dd 60°C va ap suat 3,8 + 4at, con trén dinh cot thap, gilr &
nhiét dd va ap suét twong (ng la 75°C va 2,8 + 3at. Viéc khdng ché
nghiém ngat ché dé nhiét dd, co y nghia hét sirc quan trong, b&i vi néu
nhiét do thap hon khoang 60 — 70°C, thi sé& dan t&i qua trinh tich tu
peaxit axetic, con néu nhiét dd cao hon, sé thac day phan rng phu, dac
biét 14 phan rng oxy hoa hoan toan axetandehit. D& pha loang hén hop
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hoi gay nd, (ttrc tranh qua trinh tich tu peaxit axetic va qua trinh twong
hop ctia hédn hop hoi axetandehit va oxy gay nd) nguoi ta cho nito' lién
tuc vao phan trén cung cta cot thap.

H6n hop hoi va khi di ra tir ¢t oxy héa (4), dwoc dwa sang thiét bi
ngwng tu lam lanh (5), tai day cé nhiét dd 20 + 30°C nén hoi axit axetic,
axetandehit va hoi nuwéc dwoc nguwng tu. Phan dung dich ngwng tu
trong d6 hoa tan phan Ién axetandehit chwa phan &ng, sau dé dwoc
tach riéng khdi hoi trong thiét bi phan ly (6) va dwoc dua tré lai day cot
thap oxy hoa. Hoi tach ra, dwoc riva trong thap rira (7) bang nuwéc dé
tach hét phan axetandehit dw va axit axetic, réi thai ra ngoai troi.

Axit axetic thd, 13y lién tuc t phan n& rong cua cét thap oxy hoa (4),
qua mang canh swon, dwa sang thap tinh ché (8), tai day cac hop chét
c6 nhiét dd sbi thap (ttrc 1a cac sdn phdm dé bay hoi) bi dudi ra. Hoi cla
ching dwoc ngung tu trong thiét bi héi lwu (10), mét phan ngwng tu
duwoc héi lwu vé (8), phan con lai qua thiét bi ngwng tu 1am lanh (11), roi
vao bd phan thu gom (12 ) va dua di x ly tiép. Axit axetic da tach khdi
cac tap chat co nhiét do sbi thap, (phan I&n & day cot (8)) dwoc dwa lién
tuc vao thiét bj dun séi (13), réi vao thap (14) dé chwng cét 1an 2, tai day
& nhiét dd 125°C, axit axetic bay hoi tach khdi xuc tac, paraandehit, axit
crotonic va cac san phém da bi héa nhwa khac. Hoi axit axetic, dwoc
ngwng tu trong thiét bj ngwng tu héi lvu (15), mot phan axit axetic tach
ra dwa tré lai twoi trong thap (14), mét lwong ndo dé lay cho vao (1) dé
chudn bj dung dich xuc tac, con phan Ién dwa di d& l[am sach khéi tap
chét trong thiét bi phan ng (16). O day, axit axetic dwoc lam sach bang
KMnO, dé oxy hoa cac tap chat chira trong no.

Pé tach axetat mangan tao thanh, nguoi ta cho bay hoi axit axetic
mét lan niva trong bd phan dun bdc hoi (17) & nhiét d6 120 + 125°C, hoi
di ra dwoc dwa vao thap dém (18) dé loc sach hoi axit axetic mét 1an
nira, réi qua ngwng tu & thiét bi ngung tu (19), dwa tiép sang thiét bj
phan ly (6). Axit axetic sach (san pham tinh khiét) dwoc goi la axit axetic
thwong phdm, mét phan nhd lwong axit nay dwa trd lai thap (18). Trong
phwong phap nay, dé thu dwoc 1tdn axit axetic can 0,78 + 0,8tan
CH3CHO, 240m?® oxy ky thuat va 9kg KMnO,.
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Hinh 5.6. So' d6 cong nghé téng hop axit axetic bang phwong phap oxy héa axetandehit
trong pha léng.

1 - Thiét bi chuan bj xuc tac 16ng; 2 — Thung chtra trung gian; 3 - Bé chira axetandehit; 4
— Thap oxy hg’)a; 5 11 - Th[ét bi ngwng tu lam lanh; 6 - Thiét bi phan ly; 7 - BO loc khi; 8, 14
— Thap thu hoi; 9, 13 - Thiét bi dun s6i; 10, 15, 19 - Thiét bj ngwng tu hoi lwu; 12 - B phén
thl;l gom axit; 16‘- Thiét bi phan &ng; 17 - Bolphan boc hoi; 18 — Thap dém; 20 — Bom.
Tong hop dong théi axit axetic va anhydrit axetic

Phan trwéc da ndi rang trong cac dieu kién xac dinh khi oxy hoa
andehit thi song song vai axit cacboxylic ciing nhéan dwgc anhydrit.

CHyCOO0H 92 cH,cHO —*92. (5(CH,CO),0 +05H,0 o
Do khi tao thanh anhydrit, kh6ng kim ham dwgc qua trinh tach %u’é’c,
nén gay ra kha nang thdy phan né thanh axit. Mét trong cac diéu kién dé
tbng hop déng thoi anhydrit va axit 1a tach loai nhanh nuwéc. Dé lam
dwoc diéu nay, ngudi tasstr dung cac chat phu dang phi (etylaxetat,
diizopropyl ete), nhung ve sau nguoi ta da xac dinh la cé thé khéng can
chung. Luc do6, cac yéu to chlnh(u;’FP3eqln|‘Uneu suat gilra axit va
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anhydrit sé dwoc tao ra bai:

Thanh phan cta chét xuc tac dbng thé, cé thé 1a hdn hop mubi Co
hay Mn vé&i cac mudi Cu (Co + Cu; Mn +Cu) theo ty 1& twong &ng 1 : (1
+ 3) hay tham chi 1a dung ndng dd cla né I&n trong dung dich phan rng
nay. S dung chét oxy hoa la khoéng khi lodng (7 — 9%) phan thé tich
O,, va tién hanh qua trinh oxy hoéa trong vung khuéch tan (sé lam giam
ndng do cla axit trong pha 16dng va lam tadng ndng do cac gbc tw do CHas-
C'=0 ma thdéng qua nd tao ra anhydrit).

Trong céac diéu kién nay, ti 1& gilra axit va anhydrit tao thanh co thé thay
doi dén (3 = 5) : (7+5).

Phwong phap oxy hoa truc tiép axetandehit, thanh hédn hop anhydrit
axetic va axit axetic kinh té hon, trong dé nhan dwoc 2 san pham co gia
tri.

Pé tbng hop déng thdi, nguwdi ta si dung 2 phwong phap. Trong
trwong hop dau, qua trinh dwoc tién hanh trong thap suc khi véi méi
treong 13 etylaxetat, & 50 — 70°C va P = 0,4Mpa. Sy oxy hoa dwoc gay
ra béi khdng khi (khéng phai bdi oxy) véi xuc tac tao ra tir axetat cla
Cu,Co theo ti 1é 10:1 hay 2:1, dung mdi, axetandehit. Dung dich xuc tac
dwoc dwa lién tuc vao thap oxy hoa, con khong khi thi suc qua hén hop
phan ng. Hoi thoat ra cung véi khdng khi, dwoc ngwng tu trong thiét bi
ngwng tu hoan lwu, nwdc sé tach ra, con etylaxetat thi dwa tré vé thap,
Axetandehit d& bay hoi, s& dwoc hap thu bang nwéc tir khi, sau dé tai
sinh n6 & bd phan chung ké tiép. HAn hop phan &ng thu tir thap oxy
hoa, ,dwgc mang di phan tach dé tach hon hop dung méi v&i nwéc va
axetandehit chwa chuyén héa. Sau d6, & trong cac thap khac sé tiép
tuc chwng tach lan Iwot axit axetic, anhydrit axetic, con dung dich chét
xuc tac thi dwa tré lai giai doan oxy hoa.

Péi vé&i phwong phap 2, qua trinh oxy héa thwc hién & 55 — 60°C
khéng cé dung dung méi dé hoa tan cac chét xuc tac, véi tac nhan oxy
héa la khéng khi nghéo oxy (7 — 9% thé tich oxy). Trong thiét bi phan
&ng dang thap co chira cac 6ng xoan lam lanh, nguwdi ta dwa vao hén
hop khéng khi cung véi dong khi tudn hoan chira hoi axetandehit. Hén
hop phan (rng gdm chi yéu la axit axetic, anhydrit axetic cung v&i chét
xuc tac hoa tan trong né. Dac diém ndi bat cla phwong phap nay la dua
vao thiét bj phan rng mét lwong 1&n khi, qua co cau phan phdi khi dac
biét, nham tao ra kha nang xao trdn manh chét 1éng. Cac san pham
dwoc tach ra (& dang hoi) cung véi khi bay 18n, con dung dich chéat xuc
tac nam lai trong thiét bi phan &ng va lam viéc tiép trong chu ki sau, va
hau nhw né khéng bi mét hoat tinh xuc tac.

So dd cong nghé tbng hop déng thoi axit axetic va anhydrit axetic biéu
dién trén hinh 5.6
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Hinh 5.7. So d6 cdng nghé téng hop dong thoi axit axetic va anhydric axetic.

1 - May nén khong khi; 2 - Thiét bi phan tng; 3, 4 - Thiét bi ngung ty;

5 - Thiét bj bao hoa; 6 — May nén khi; 7 — Thiét bi loc khi; 8 - Thiét bj hap thy;
9 - Thiét bi trao doi nhiét; 10, 16 — Thap chwng cat phan doan; ]

11, 14, 17 - Thiet bi ngwng tw hoi lwu; 12 - Bon chira; 13 — Thap say;

15 - Thiét bj phan ly; 18 - N&i dun. HO

Khéng khi tinh khigt ban dau, dwoc nén trong may nén khong khi (1),
dwéi ap suét Ién hon ap suét khi quyén khéng nhiéu va duoc trén voi
khi héi lwu, c6 chira hoi axetandehit. H6n hop vira thu nhan 47 —
9%(v)O,, 25 — 30%(v) axetdRbebing Kkv) axit axetic, con lai la Ir\‘]% sé
cho vap thiét bi phan &ng (2) qua mang lwéi phan phdi va suc qua dung
dich chat xuc tac, sau d6 noé 16i theo hoi ciia cac san pham. H6n hop khi
hoi dwoc lam lanh tire thdi bang nwdce, trong thiét bi ngwng tu (3) va hoi
lwu phan ngung tu vé thiét bi phan rng, dé trong thiét bi cac chat duoc
duy tri thworng xuyén & dang 16ng. Sau do, tién hanh l1am ngudi tiép tuc
trong thiét bi ngwng tu (4) va thiét bi bdo hoa (5), tai 5 nh& axetandehit
dwoa cho vao va do dé axetandehit dwoc dun s6i, con cac san pham thi
dwoc ngwng tu tw khi.

HAn hop hoi — khi phia trén thiét bi bdo hoa (5) qua may nén khi,
dwoc dwa tré vé phdi véi khong khi nhap liéu, va sau d6 dwa vao thiét
bi phan ng. T4t nhién, phan khi dw cé thé loai bd khéi hé thdng dé
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khéng lam lodng qua mc hdn hop phan tng. Khi tach ra nay chira
phan I&n axetandehit dwoc rira trong thiét bj loc khi (7), bang lwong nhé
axit axetic (d& hap thu hoi anhydrit axetic), va sau d6 rira trong thap hap
thu (8) bang nwéc dé thu hoi toan bd axetandehit. T dung dich nhan
dwoc trong thap chwng phan doan (10) cung v&i thiét bi ngwng tu hoi
lwu nwde mudi (11), sé tai sinh duwoc axetandehit, va sau dé dwa tré vé
thiét bi bao hoa (5) va thiét bj thwe hién phan (rng. Khéng khi sau khi
lam viéc, s& dwa vé khi quyén qua thap hap thu (8).

Phan ngwng tu sau thiét bi bdo hoa (5) va thiét bj loc khi (7), s& chay
vao bén chra (12). Sdn phdm thé nay chira 58 — 60% (phan khbi
lwong) anhydrit axetic, 28 - 30% (phan khéi lwgng) axit axetic, 9 — 10%
(phan khéi lwong) nuwéc, 1- 2% (phan khéi lwong) etylliden axetat va
moét lwgng nhd axetandehit, formandehit. Do kha nang thdy phan cao
cla anhydrit axetic (dac biét & nhiét d6 cao) trong phwong phap 1, nén
nguwdi ta tién hanh chung dang phi nwéc cung voi etylaxetat trong thap
(13), v&i thiét bi ngwng tu hdi lwu (14) va thiét bi phan ly (15), sau do, tw
hén hop san phdm & thap (16), sé tach duwoc etylaxetat va dwa tré vé
thap (13). Axit axetic va anhydrit axetic nhan dwoc & dang tinh khiét,sau
khi chwng phan doan tiép tuc ( trén so dd khéng biéu dién). Hiéu suét
san phadm dat 95% theo ly thuyét.
5.3.4.Téng hop vinylaxetat tir etylen (phwong phap axetoxy hoa)

Pac diém cda qua trinh

Céc tinh chét, tng dung va diéu ché vinylaxetat (VA) tir axetylen d&
duwoc xem xét & phan trudc. Do viéc st dung nguyén liéu axetylen dat
tién, nén phwong phap nay, da duoc thay thé bang phwong phap oxy
hoa két hop etylen vé&i axit axetic:
CH2=CH2+CH3COOH +0.502 CH2=CH-OCOCH3+H20

Phan (ng xdy ra trén xuc tac paladi. Néu qua trinh tac dung xay ra
khéng phai trong mdéi trwdng nwdc, ma trong mdi trwd'ng axit axetic thi
cacbuacation trung gian sé c6 ciu tao CH;-C*H-OCO-CHj; va cé thé két
hop khéng nhitng véi phan t&r axit axetic thé hai dé& tao ra
etylidendiaxetat, ma con tach proton tao thanh vinylaxetat

CHy=CH-0COCH; <——CH;-C*H-0C0CH; % CHy-CH-(0COCH;),
+

Qua trinh pha Iéng nay, dwoc thwc hién véi xac tac PdCl,.CuCl, trong
moi trwdng axit axetic cd thém axetat-natri hoac clorua liti. Ngoai
etylidendiaxetat, cac san pham phu cé thé 1a n-buten (do qua trinh dime
hda cua etylen) va axetandehit. Do trong phan (rng cé sinh ra nwéc, nén
qua trinh tich tu cla nuwdc, sé tao diéu kién thuan lgi cho sy hinh thanh
axetandehit. Néu gitr mot ty 1& nao d6 cb dinh gitra axit axetic va nwédc
thi c6 thé két hop tdng hop vinylaxetat va axetandehit. Do hiéu suéat san
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pham thap va mirc dd &n mon cao, nén qua trinh pha 16ng dwoc thay
thé bang qua trinh pha khi va hién dang dwoc (rng dung rong rai.

Téng hop VA trong pha khi dwoc thue hién véi xtc tac di thé (Pd trén
SiO,, Al;O3 hoac aluminosilicat v&i phu gia axetat natri) c6 chira moét
lwong mudi déng thwe hién chirc ndng chat mang thuc ddy qua trinh
oxy hoéa Pd thanh héa tri 2:

Pd+ 050, — Pd?* + H,0 +2CH4C00"

Pd2* + CHy=CH, + CH,CO0H Pd + CH,=CHOCOCH, + 2H"
Qua trinh tién hanh & nhiét do 170 — 180°C va ap suét 0,5 —1MPa
bang cach cho hdn hop tac nhan qua lép xuc tac di thé. Tac nhan oxy
hoa st dung 1a oxy. H6n hop ban dau bao gdm etylen, hoi axit axetic va
oxy vai ti [& thé tich ~ 8 : 4 : 1, va d& chuyén hda clia ching sau khi qua
mot thiét bi phan rng lan lvot 1a 10, 20 va 60 — 70%. D6 Iwa chon theo
vinylaxetat dat 91 — 92%, san pham phu chd yéu 1a CO, va lwong cac
hop chat con lai chiém khodng 1%.
So d6 cong nghé téng hop vinylaxetat tir etylen
So db cong nghé tbng hop vinylaxetat tir etylen trong pha khi dwoc biéu
dién trén hinh 5.7.
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Hinh 5.8. So qé coéng nghé tdng hop vinylaxetat tir etylen trong pha khi
1 — Thiét bi d6t nong hoii, 2 — phan (ng, 3 — BS thai khi, 4 — Sinh han, 5, 6 — Thap twai, 7 —
May nén, 8 — B§ phan tach CO,, 9 — Hé thong chung cat phan doan, 10 — Thiét bi ngung tu,
1 - Bp cap nhiét, 12 — Bom, 13 —van chinh ap. .

Hon hop etylen méi bo sung va etylen héi lwu, cung véi axit axetic
dwoc dun néng trong thiét bi phan rng dang ong (2), v&i I&p xuc tac co
dinh. HOn hop phan ng, sau dé dwgc lam lanh trong sinh han (4) va
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rira khi trong cac thap twoi (5), (6) bang axetic va nwdc dé thu hoi
vinylaxetat va axit axetic. Phan I&n khi sau khi rira, dwoc dwa trd lai
phan tng thdng qua may nén (7), con mét phan nhé di vao bd phan
tach CO,. San phdm day cla (5) va (6) s& dwa vao céng doan chung
tach & cot chwng phan doan (9).

Vinyl axetat 1a chat Idng, nhiét do soi 72°C, tao v&i khong khi hén
hop nd. Day 1a mét trong nhirng monome quan trong, khi tring hop sé
tao thanh polyvinylaxetat:

<C H 2-CI H>n

OCOCH;,
Polyme nay c6 tinh bam dinh cao va dwoc ing dung trong san xuét keo
dan va vecni. Khi thiy phan polyvinylaxetat, sé thu dwgc mot polyme rat
théng dung khac, doé la polyvinylancol

<c G H>n

OH
polyvinylancol dwoc st dung lam chét nhii hoéa va chat tang dé nhét cho
cac dung dich nwéc. Thily phan mét phan polyvinylaxetat sé thu duoc
polyme dé tao mang va c6 thé dung lam vai gid da. Ngoai ra, cac
copolyme cua vinylaxetat v&i vinylclorua va cac monome khac ciing
dwgc wng dung rong réi trong ky thuat.
5.4. Hydrat héa etylen. Téng hop etanol
5.4.1.Co s& ly thuyét
DPé khac phuc nhwoc diém co ban cia phwong phap cdng nuwdc véi xic
tac H,SO4 qua giai doan tao thanh ankylsunfat, nguoi ta da tim ra
phwong phap cong nwéc vao olefin mot g|a| doan: két hop phan tw
nwéc truc tiép vao ndi ddi véi sy c6 mat clia cac xuc tac axit khac.
Ngoai ra phwong phap thiy phan truc tiép con cé wu diém vé mat cong
nghé (qua trinh chi tién hanh qua mét giai doan, khéng can thiét bj tai
sinh H,SO,), hiéu suét tao thanh ancol cao hon (=95%) va sy an mon
thiét bj it hon.
Xuc tac théng dung nhat dé thay phan trwe tiép olefin la axit photphoric
tdm trén chat mang (silicagen x6p, aluminosilicat). Sw lwa chon céac
thdng sb kj thuat dwa vao nhirng chi tiéu kinh té, nhat 1a gidm tiéu hao
nang lwong trong qua trinh tao hoi va st dung lai lwong cac chéat chwa
tham gia vao phan (rng. Nhiét d¢ cao & day gay cac anh hwdéng trai
ngwoc nhau dén can bang phan &ng va tbc d6 cla nd. Ngoai ra nang
nhiét d& con thic day sw polime hoa olefin va lam cho HsPO, dé tach ra
khdi chat mang. Vi vay sw cdng nwédc vao etylen nén tién hanh & nhiét
dd 260 — 300°C va dé gitr nébng do can thiét cia axit photphoric trén
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chat mang phai can ap suét hoi nwéc khoang 2.5 — 3Mpa. Dé tang do
chuyén hoa cta hoi nwéc, tdng néng dd cla rwou, néi cach khac dé
gidm chi phi v& nang lwong nguwdi ta dung mét lwong du etylen (1.4 -
1.6 : 1). Khi st dung etylen v&i lwong dw nay can ap suat 7 — 8Mpa, khi
do d6 chuyén hoa cua etylen & trang thai can bang 1a 8 — 10%. Tuy vay
trong thuc t&, dd chuyén hoa chi dat khodng 4% va diéu nay cho phép
qui trinh 1am viéc & van tbc thé tich cao (200/h) va hiéu suét cta xuc tac
tinh theo rwou (180 — 220kg/m?>.h), etanol thu dwoc c6 ndng do 15%.

Sw lam loang olefin bdng hén hop tro sé khdng cé lgi cho can bang va
van tbc phan ng. Vi vay khac véi qua trinh cdng nwéc bang xuc tac
H,S0,4, & day doi hoi olefin dwa vao phan (rng phai c6 ndng d6 cao (97
— 99%). Tat nhién sau nhiéu vong tuan hdan hén hop cac khi tro duoc
tich tu nhiéu, nhwng phai bd sung thém mét lwong olefin sao cho ndng
do tbi thiéu ctia nd phai dat 85%.

Phan (rng dwoc tién hanh trong thiét bj hoat ddng lién tuc c6 clu tao
nhw mét éng thép dwdng kinh 1.5m, chiéu cao 10m, bén trong éng
dwoc pht mot I¢p déng dd dé tranh sw an mon cda axit photphoric. Xuc
tac dwoc dwa vao 6ng va cha trén cac éng nhd hinh nén. Hén hop
olefin va hoi nwéc sau khi dun néng dén nhiét do thich hop sé di vao tw
phia trén thap, chay qua cac I&p xuc tac va di ra thap t phia dwdi. Do
dd chuyén hoa cla olefin kha thap va nhiét phan ng khéng I&n nén
khéng can thiét bj lam lanh trong thap.

Trong qua trinh lam viéc, axit photphoric tr t&r ra khéi chat mang, do vay
sau khoang 400 — 500h hoat déng, xuc tac s& mat hoat tinh, dé tai sinh
xuc tac co thé tiép tuc tm Ién bé mat né mét lwong axit photphoric mai,
tuy nhién sau mot thoi gian dai hoat dong trén bé mat chat mang sé co
nhirng vung bi nhwa hoa, va ban than zeolit cling tré nén qua gion. Xuc
tdc méi cé thé chudn bj bang cach tdm Ién chat mang axit photphoric
néng dé 60 — 65%, sau doé séy & nhiét dd& 100°C. Xuc tac sé chwa
khoang 35% axit photphoric tw do.

So dé céng nghé téng hop etanol

Do dd chuyén hoa cta cac ciu t&r thip, nhiét dd va ap suat cao, nén
trong qua trinh cdng nwéc van dé tuan hoan cac tac chat va tiét kiém
nang lwong cé y nghia dac biét quan trong. Cho den nay cac so do
céng nghé dang hoat ddng rat khac biét nhau, chi yéu & nguén gbc cla
hoi nwéc cho phan &tn va mirc do tinh khiét cia san pham.

Hoi nwéc voi cac thong sbé can thiét dwoc tao thanh tlr ngudn nang
lwong khac hodc dwoc sinh ra ngay trong thiét bi hap thu va dwoc tuan
hoan nhiéu lan.
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5.4.2.So’ d6 cong nghé qua trinh téng hop etanol

N -
< Ll

%

A

S
<t

” A

A

1

TN

Flfe -

Y

Hinh 5.9. So' d6 cong nghé téng hop etanol ? , 4
1, 2,— May nén, ’3 - Lo d()jt dang Ong, 4 — Thiét, bi trao doi nhiét, 5 — Thiét b| phan rng, 6 —
Thiét bi tach mudi, 7 — Thiét bj lanh, 8, 10 — Thiét bj phan tach, 9 — Thiét bj hap thy, 11 — Cot
tach phan doan nhe, 12 — Cot tach etanol, 13 — Thiét bi loc nwéc tuan hoan bang phwong
phap trao df)i ion, 14 — Méy bom,
15 — Van tiét lwu, 16 — Thiét bj ngung tu.
5.5. Halogen héa etylen. Tong hop vinyl clorua
5.5.1.DPac diém cua qua trinh 3

Phwong phap can bang theo clo dé san xuét vinyl clorua tir etylen la
phwong phap quan trong trong cac qua trinh clooxy hoa. No la sy két
hop cia ba qua trinh:
- COng hop trwce tiép clo vao etylen tao thanh 1,2 — dicloetan.
- Pehydroclo héa nhiét 1,2 — dicloetan thanh clorua vinyl.
- Clooxy hoa etylen thanh 1,2 — dicloetan v&i qua trinh tham gia cua HCI
tao ra khi dehydroclo hoéa. 6

CH,=CH, + 2{|CI C2ICH2-CH2-CI

CICH,-CH,-Cl —= CH,=CHCI +131HC|

CH2=CH2 "@é‘l‘@h + 0502 —_— C|CH2-CH2-C| + Hzo

NaOH

CH,=CH, + 2HCI +0.50, —— CH,=CHCI + 2H,0
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Qua trinh tbng hop tir etylen, clo va oxy, s& nhan dwoc clorua vinyl.
Trong do, clo dwoc sir dung hoan toan va khéng tao thanh HCI. Phwong
phap nay, khéng can sl dung axetylen dat tién, gia thanh monome
nhan duwgc giam tr 25 — 30% so v&i phwong phap hydroclo hoa
axetylen.Vi vay, hién nay né la phuwong phéap kinh té nhat dé téng hop
vinyl clorua.
5.5.2.So’ d6 cong nghé téng V.C theo phwong phap té hop
So db cdng nghé téng V.C theo phwong phap t6 hop duoc biéu dién
trén hinh 5.9.

Phan (rng cong hop clo trwc tiép vao etylen thanh 1,2 — dicloetan
thwe hién trong thap clo héa (1). O day, clo va etylen dwoc cho vao qua
cac lwdi suc khi twong (ng. Trong thap, muc chét 1dng ludn thay déi,
xuc tac (FeCls) hoa tan trong chéat 1dng nay. Nhiét phan ng lam bay hoi
1,2 — dicloetan, hoi ctia n6 thoat Ién phia trén va ngwng tu trong thiét bi
lam lanh ngung tu (2). Phan ngung chay xuong bdn chira (3). Twr day,
mot phan cta né cho héi lwu tr& vé thap (dé gitr ché d6 nhiét binh
thwerng cho phan &ng va mue chét 16ng khéng ddi), con phan con lai thi
mang di chung cét phan doan. Trong bdn chira (3), tir phan ngung sé
tach dwoc cac khi con lai, cac khi nay, cé thé dwoc lam lanh bd sung
bang dung dich mudi trong thiét bj 1am lanh (2), d& han ché qua trinh
méat mat 1,2 — dicloetan. Khi thoat ra t thiét bj lam lanh nay, duoc
mang di lam sach va sau dé thai vao khi quyén.

Giai doan oxyclo hoa tién hanh trong thiét bi phan tng (5) véi lop xuc
tac gid 16ng, dudi ap suat 0,5MPa & nhiét d6 260 — 280°C. Khi etylen
héi lwu va clorua hydro, dwoc tron so bd trong dng, sau do la trong thiét
bi trén (4), oxy k§ thuat sé& bd sung vao thiét bi nay. Can phai khuay tron
dé& dam bao dat dwoc thanh phan hén hop can thiét, tranh gay né cho
qua trinh lam viéc. Trong thiét bi phan &ng (5), nhiét tda ra dwoc lam
bay hoi nwéc nguwng, va sé thu hdi dwoc hoi nwéc qua nhiét. Hoi nay
lai dwoc sir dung cho hé théng thiét b nay.

Céc khi phan (rng bao gdm etylen chwa chuyén hoda, oxy va clorua
hydro cling nhw hoi 1,2 — dicloetan va tap chét khi tro sé dwoc lam lanh
trong thiét bj 1am lanh (6) bang hdn hop nwdc va 1,2 — dicloetan héi lwu
t thiét bi lam lanh (7). Mét phan hén hop hoi, khi da 1am lanh dwoc tinh
ché ra khéi HCI va CO, trong thiét bj loc khi dét chay bang kiém (9) va
s& dwoc 1am lanh I1an cudi trong thiét bj phan ly (11), sau d6 héi lwu khi
tuan hoan (hén hop etylen, oxy va cac chat tro’) vé qua trinh oxyclo hoa
nho may nen (13).

Phan nguwng t thiét bi phan ly (11), chuyén sang thiét bi phan ly (12).
O day, sé tach dwoc phan nang hon la 1,2 — dicloetan ra khai nwdc. N6
duwoc sir dung dé pha lodng chat kiém dung lam sach khi trong thiét bj
loc khi (9).
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Hinh 5.10. So' d6 cong nghé tdng hop vinylclorua theo phwong phap td hop.

1 - Thiét bj clo hoa; 2, 7, 10 - Thiét bi 1am lanh; 3 - B6én ch(ra; 4 - Thiét bi tron;

5 - Thiét bj phan (rng; 6, 20 - Thiét bj lam lanh, khudy tron truc tiép;

8 — Bom hoan Iwu; 9 - Thiét bj loc khi; 11, 12 - Thiét bi phéan ly; 13 — May nén;

16, 21, 22 — Thap chwng cét; 17 - Thiét bi dinh lwong; 18 — Bom; 9 - Budng dét; 13 — Van

tiét lwu.
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1,2 — dicloetan thu nhan khi oxyclo héa dwgc bao hoa béng nwoc,
nén né can phai xt ly tiép theo trong thap sy (14) v&i qua trinh hd tro
ctia ndi dun (15), thiét bj 1am lanh ngwng tu (2) va thiét bj phan ly (12).
Sau khi ca hai dong 1,2 — dicloetan tir cac giai doan clo hoa trwc tiép va
oxyclo héa khéng bi chuyén héa khi nhiét phan, sé dwoc phdi tron voi
nhau. Trong thap chwng phén doan (16), sé chwng tach dwoc 1,2 —
dicloetan ra khdi cac clorua bac cao va né sé duwoc thu hdi trong thiét bi
dinh lwong (17) véi dd tinh khiét cao. Qua trinh nhiét phan 1,2 —
dicloetan thanh clorua vinyl va HCI tién hanh trong budng dét 6ng (19) &
ap suat 1,5 — 2 MPa va nhiét do 500°C. Cac khi phan wng, dwoc lam
lanh trong thiét bj 1am lanh (20) b&i 1,2 — dicloetan tudn hoan va sau dé
la trong thiét bj 1am lanh ngwng tu (20) b&i nwéc. Tiép theo, hdn hop sé
tham gia vao thap chwng cat phan doan (21) v&i qua trinh hé tro cda noi
dun, thiét bi lanh ngwng tu va thiét bj phan ly (11). Ap suét trong thap
cho phép nguwng tu HCI dwéi dang dung dich va tién hanh tinh ché san
pham tinh khiét ra khéi HCI . Khi HCI nay, dwoc chuyén sang qué trinh
oxyclo hoéa. Chat Idng & day thap (21) gdm clorua vinyl va 1,2 —
dicloetan chwa chuyén héa dwoc dwa qua thap (22), lam viéc dwéi ap
suat d& bdo ddm ngwng tu clorua vinyl va chwng tach né ra khdi 1,2 —
dicloetan chwa chuyén hoéa. 1,2 — dicloetan nay, dwoc hoi lwu tré vé qua
trinh chwng cat phan doan.

Clorua vinyl nhan dwoc cé ham lwong tinh khiét 99,9% va day 1a mét
diéu thuan Ioi cho qua trinh polyme hoa tiép theo.
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CHUONG 6: TONG HOP TREN CO SO PROPYLEN

6.1. Oxy héa propylen. Téng hop acrolein, axit acrilic (oxy héa theo
nguyén tir cacbon no)
Nguwoi ta diéu ché acrolein va axit acrylic bang phwong phap nay

CH, = CH - CH; E_SZ, CH,=CH - cHo = 9292 _ CH,=CH - COOH

-2
Acrolein 1a chét ldng c¢6 mui khoé chiu (nhiét d6 sbi 52.5°C). N6 tan tot
trong nwédc va tao thanh hdn hop dang phi. Khi bdo quan lau va nung
néng acrolein dé dang bi tring ngwng thanh polyme vong hay thang. Vi
vay khi x ly nguo’l ta phai thém vao cac chét (rc ché va cac phu gia.
Acrolein dwoc sir dung dé diéu ché axit acrilic va este cta nd véi reou
alinlic, glyxerin tbng hop va cac sadn phdm khac, trong sé dé cé
metionyn CH3;SCH,CH,CH(NH,)COOH la chét quan trong trong thanh
phan thirc an ctia cac loai 16ng vi.
Pbi voi axit acrylic va este cla nd, ngudi ta diéu ché chiang twr
acetandehit va axit cianhyrdic (HCN), sau dé tir acrylonytril nhwng do
nguyén liéu dat tién, va tao thanh axit sunfuric vd amonisunfat nén
nguwoi ta da thay bang phuwong phap oxy hoa truc tiép propylen.
6.1.1.Dac diém qua trinh oxy héa propylen diéu ché acrolein
Qua trinh nay kém theo sw tao thanh cac san pham phu: acetandehit,
aceton, axit acetic va acrylic, CO va CO, Clng nhw cac qua trinh oxy
hoa xuc tac di thé, oxit cacbon thuwdng dwoc tao thanh khéng chi twy
acrolein ma ca phan rng oxy héa song song truc tiép propylen.
Dé tién hanh chon loc qua trinh, diéu quan trong Ia can phai cé cac xuc
tac dinh hwdng phan rng oxy hda tao thanh acrolein. Mot trong cac xuc
tac la oxit ddng (1) pha trén cac chat mang (0.1 — 1.5%Cu,0 trong da
bot, cacbuasilic hay Al,O3) hay tham chi thiét bi dng ddng. Sau nay
ngwdi ta da tim ra cac xuc tac tir molipdat bismut (Bi,O3; . MoOs)va phot
pho molipdat bismut (Bl,03.M003.P,05) cé chira cac chét tang hoat (oxit
va dbng). Khi thoi gian tiép xtc ngan va nhiét dd thip, bang cac chat
xuc tac nay dé chon loc cao can thiét sé dat dwoc. Nhw bang oxit dong
(1) thoi gian tiép xdc la 0.5h & 370 ~ 400°C hay 2h & 320 — 350°C. Néu
st* dung molipdat thi nhiét d cao hon (400 — 500C) trong thoi glan tiép
xuc 1 —2h. Cac théng sb nay sé phu thudc vao ap suat st dung & mure
dd nao va thay déi tv 0.1 — 1Mpa. Thanh phan hén hop ban dau khéng
dwoc vwot qua gidi han néng dd gay nd nguy hiém. Vi vay trong thiét bj
phan &ng ngudi ta thworng dwa vao hdn hop mét lwong hoi nwée (25 —
50% thé tich), hoi nwdc cling gép phan lam tang dé Iwa chon do né giup
cho qua trinh giai hap phu acrolein.
Nguwdi ta stiv dung oxy ky thuat hay khéng khi dé lam tac nhan oxy hoa.
Khong khi ré hon oxy ky thuat nhwng no lam loang hon hop khi va gay

145



khod khadn cho sw tach loai va hoan lwu cac chéat. Ty 1& propylen va oxy
(khdng khii) trong hdn hop ban dau cé thé khac nhau: c6 nhirng thiét bi
lam viéc v&i lwong dw propylen (42 — 44% thé tich CsHg, 8 — 10% thé
tich oxy, 46 — 50% thé tich nwdc), nguwoc lai cling c6 mot s thiét bi lam
viéc véi lwong dw oxy hay khéng khi (7 — 8% thé tich CsHg, 67% thé
tich oxy, 25% thé tich nwéc). Rd rang trong trwérng hop dau can phai co
sy dbi lwu propylen khéng chuyén hoa, diéu nay giai thich tai sao nguoi
ta khéng st dung khéng khi ma phai sir dung oxy. Mirc d6 chuyén héa
theo tac chéat thay dbi tir 60 — 100% con do lwa chon 70 — 90%.
Phan rng dwoc tién hanh trong cac thiét bj khac nhau nhwng thuéong sir
dung thiét bj vé éng v&i I6p xuc tac cd dinh dwoc lam lanh bang mudi
nong chdy. Hén hop néng chay duwoc tuan hoan qua ndi xupde — tan
dung phé liédu déng thoi tai sinh hoi ap suét cao. Cac khi phan (rng sau
do6 di chuyén qua thiét bi hap phu, & day cac san pham cla sw oxy hoéa
dwoc hap thu bang nwdc va nhan dwoc dung dich acrolein néng dé 1.5
— 2%, trong dung dich nay c6 chira acetandehit va aceton va mét lwong
nhé andehit propionic. Acetandehit d& dang tach ra bang chung cat
phan doan con dé tach acrolein ra khai andehit propionic c6 nhiét do soi
gan v&i no (49°C) nguoi ta st¢ dung qua trinh trich ly bang nuwéc.
Acrolein thu dwoc chira 99% chat chinh v&i tap chét la nwéc va andehit
propionic.
6.1.2.0xy héa acrolein. Téong hop axit acrylic
DPé oxy héa acrolein thanh axit acrylic nguoi ta ciing st dung cac chat
xuc tac 1a oxit bismut molipden vé&i cac chat phu tro khac (Te, Co, P...)
nhwng diéu kién phan rng diu dang hon: nhiét d& 200 — 300°C v&i thoi
gian tiép xtc 0.5 — 2h. Khi dé lwa chon cla qua trinh 1&én hon 90% sé
tao ra cac sadn pham phu la CO,, axit axetic.
Dé tién hanh trong cdng nghiép thuan tién, nguoi ta thuwdng két hop sw
oxy héa propylen thanh acrolein va oxy héa acrolein thanh axit acrylic.
Ldc diu nguwdi ta tién hanh qua trinh mot giai doan dé oxy hoa truc tlep
propylen thanh axit acryllc trong cling mot thiét bi phan rng dé gidm vén
dau tw. Hiéu suét cha axit acrylic khi d6 dat khéng cao (<70%). Vi vay
s phdi hop gilra 2 giai doan v&i cac diéu kién t6i wu khac nhau khéng
thé lam tang do lwa chon cho ca qua trinh
Hién nay qua trinh 2 giai doan thwdng dwoc si dung nhiéu nhét
(hinh...) Trong thiét bi phan &rng 1 cla giai doan dau tién nguoi ta dua
vao hén hop 4 — 7% thé tich propylen, 50 — 70% thé tich khéng khi va
25 — 40% thé tich hén hop nwdc. Trong dé xay ra chd yéu qua trinh oxy
héa propylen thanh acrolein & 300 — 400°C. cac khi phan trng khéng
dwoc phan tach ma chuyén sang thiét bj phan &ng 3 cla giai doan 2, &
day nhiét do la 250 -300°C va xay ra sw oxy hdéa acrolein thanh axit
acrylic. Ca 2 thiét bj phan rng déu 13 thiét bj dang éng véi 1&p xuc tac
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4n dinh va dwoc lam lanh nhd qua trinh 1am néng chay mudi. Nhiét cla
mudi néng chay nay dwoc dung dé tao ra hoi nuwéc trong thiét bj 2. Cac
khi phan (rng sau thiét bi 3 dwoc x& |i bang nwdc trong thiét bi hap thu
4, & day sé hap thu axit acrylic con khi thi thai ra ngoai.

Dung dich nwéc nhan dwoc chira 20 -30% khdi lwong axit acrylic va
mot it axit acetic. D& tach san phdm chinh nguoi ta st dung qua trinh
trich (trén so dé khong biéu di&én) bang mét lwong dung méi hivu co cd
nhiét do séi thap vira di. Dung méi nay sé dwoc chwng ra khéi hdn hop
trich va dwa tr& vé qua trinh trich, con khi chwng cat phan doan con lai
sé nhan dwgc axit acrylic va acetic. Hiéu suat axit acrylic dat 80 — 85%
theo propylen.

CsHs

Khong khi hoi hoi 4 T
3 2 H,0
[
hoi 2

A

A4

A

A

H20 H2o
\ Y San
pham

Y

Hinh 6.1. So db hai giai doan oxy héa propylen thanh axit acrylic
1 — Thiét bi phan &ng giai doan 1, 2 — Thiét bj tan dung phé liéu, 3 — Thiét bi phan (ng giai
doan 2, 4 — Thiét bi hap thu.
6.1.3.0xy héa — amoni propylen. Téng hop acrilonitril

Acrylonitril 1a mot chéat 16ng (nhiét d6 so6i 77.3°C), tan han ché
trong nuoc (7.3% tai 20°C) va tao vé&i nwéc mot hén hop dang phi bao
gdm 12.5% nuorc va sdi & 70. 7°C. Acrylonitril tao voi khong khi mot hén
hop nd trong gi¢i han 3.0 — 17.0% (thé tich). Ho’p chat nay dwoc sl
dung chd yéu duédi dang monome trong san xuét soi tbng hop
polyacrylonitril (nltron) copolyme v&i metacrylat (acrylon). V&i vinyl
clorua (Vinom N), san xuéat chat déo copolyme v@i styren va cao su tong
hop ABS. Ngoai ra acrylonitril con 1a sdn phdm trung gian trong téng
hop cac acrylat va acrylamit...
Phwong phap san xuat cdng nghiép dau tién cua acrylonitril 1a di tw
etylen oxit va HCN, sau nay ngudi ta chuyén qua nguyén liéu acetylen
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va HCN

Ca hai phwong phap trén déu da tr& nén lac hau do xuét hién phwong
phap oxy héa amoni dwa trén nguyén liéu ré tién propylen

Oxy héa amoni propylen

Trwdc day xuc tac cho qua trinh molipdat bismut (Bi,O3 : MoO3 = 1 : 2).
Sau dé nguoi ta thém chét hoat héa xuc tac la P,Os. Hién nay cé nhiéu
loai xtic tac khac nhau v&i nhiéu thanh phan rat da dang nhw
vanadimolipdat bismut, uran — antimor...trén cac chat mang nhu SiO,,
Al,Os...

Céac xuc tac nay déu lam viéc theo co ché oxy hoa - khir va van téc
phan &ng chi phu thudc vao ap suét rieng cla propylen ( r = k.pCsHs),
chirng té giai doan cham nhat cia qua trinh 14 sw tac dung cta propylen
v&i tdm hoat dong cla xuc tac.

Céc san pham phu clia qua trinh oxy hda amoni 1a HCN, CH;CN va mét
lwong nhéd HCHO va CH;CHO (tao thanh do oxy hoéa phan huy
propylen) ciing nhw CO,. Trwdc day ngudi ta cho rang nitril dwoc hinh
thanh qua giai doan trung gian andehit, hién nay da chirng minh duwoc
rang ching dwoc tao thanh song song véi nhau. So dé phan (ng
chuyén hda propylen trong qué trinh oxy héa amoni cé thé biéu dién
nhw sau:

+ 0y, + NH; CH, = CH - CH, +0;, + NH,
‘ t0; +0; j +0,
CH, = CH - CHQO — CH;-CHO + HCHO
Y
+NH;, co, | j+ NH; l+ NH;
Y . CH,=CHCN __| [ CH,CN + HCN Y

Nhw vay dioxit cacbon duwoc tao thanh bdi sw oxy hda tat ca cac cau tir
c6 trong hén hop va chi yéu tir propylen. Khac véi propylen va andehit,
oxy héa hoan toan nitril xay ra v&i van tbc nhd, vi vay tinh Iwa chon sé it
phu thudc vao mirc dd chuyén héa.

Qua trinh oxy héa amoni propylen truéc day dwoc thuc hién trong thiét
bi phan (rng dang 6ng v&i tAng xuc tac cb dinh, sau d6 ngu i ta chuyén
qua thiét bj v&i tAng xuc tac gia 1dng. diéu nay cho phép diéu chinh nhiét
dod tét hon, loai bd dwoc van dé nd ctia hén hop va khéng phai pha
lodng bang hoi nwdc. Sy oxy hoa xay ra dudi tac dung cta khéng khi
Vi ti 1& (thé tich) CsHg : NH3: O, =1: (0.9 —1.1) : (1.8 — 2.4). Piéu quan
trong 1a phai dam bao trong hén hop di ra tw thiét bi phan rng c6 mat
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mot lweng NHj3; chwa chuyén hoa vi trong trwedng hop ngwec lai hiéu
suat tao thanh andehit va CO, sé& tang I&n. Ngoai cing can dung mét
lwong dw oxi vi cung véi propylen va amoniac, né dam bao tinh chat
oxy héa khir ciia méi trwong phan trng, tao diéu kién tang tinh Iwa chon
cua xuc tac.
Qua trinh oxy hoéa amoni propylen thwong dugc thwe hién & nhiét do
370 — 500°C, 0.2 — 1.4Mpa, diéu kién téi wu co thé 1a 420 — 470°C va
0.2Mpa, thoi gian tiép xic khodng 6s, dd chuyén hoa dat 80%. Trong
phan doan propylen c6 thé chira 5 — 40% propan, do vay lam gidm gia
thanh cda né. Bé lwa chon theo acrylonitril & cac diéu kién trén 4 80 —
85%, ngoai ra néu co tao thanh axit cianic va acetonnitril thi cht’mg cGng
dwoc xuat xwéng dwdi dang thuong pham Do vay gia thanh cua san
pham chinh acrylonitril ciing s& gidm. & nhirng codng nghé khac nhau,
lwong HCN va acetonnitril 14 50 — 200 va 25 — 100kg/1tan acrylonitril.
M6t trong nhitng so d& cong nghé san xuét acrylonitril dwoc biéu dién
trén hinh 6.2.
H,SO, Kfl'
H,O

A

H,0
0

16

Etylen glycol
+ nwéc

11 12 15
14
HCN [ —
"_ ~—

B S S

Hinh 6.2. So dd cong nghé san xuét acrylonitril

1, 2 — Thiét bi béc hoi, 3 — Thiét b phan ng, 4 — N&i hoi, 5, 6 — Thiét bi hap thy, 7 — Sinh
han, 8 — Thiét bj trao dbi nhiét, 9 — Cot bay hoi, 10, 15 — C6t chwng cat phan doan, 11 — Cot
trich ly, 12, 14 — Thiét bi tach, 13 — Cét say dang phi, 16 - Thiét bj trao dbi nhiét nhgung tu,
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17 — Thiét bi dun néng.

Amoniac 1dng va phan doan propylen dwoc bbc hoi trong thiét bj 1
va 2 v&i si c6 mat cla etylenglycol (EG) va nwéc; hdn hop nwée dwoc
lam lanh xudng nhiét do thap va hoi lanh dwoc tai st dung. Amoniac
khi, phan doan propylen va khong khi vai ti 1é thich hop duwgc dwa vao
thiét bj phan (rng 3 v&i I16p xuc tac gia 1dng. Thiét bi nay dwoc lam ngudi
b&i hoi nwéc ngwng tu. Nhé nhiét ctia phan &rng sé tai sinh hoi ap suét
cao sr dung ngay trong qua trinh chwng tach san pham. Khi néng di ra
tr thiét bj phan rng dwoc qua ndi hoi 4 dé tai sinh hoi ap suat trung
binh.

Khi phan *ng da lam lanh mét phan truwédc tien dwoc lam sahc

khdi NH; trong thiét bi 5, tai day dung dich sunfat amoni trong axit
sunfuric dwoc tuan hoan lién tuc. Sau mét thdi gian st dung, dung dich
nay dwoc tai sinh va két tinh, sé thu lai dwoc khodng 400kg
(NH,4),SO4/1tan acrylonitril. Tiép tuc t trong khi trong thiét bj hap thu 6,
nwdc sé hap thu acrylonitril, axit cianit va acetonnitril. Con hki thai to
thiét bj phu thudc vao thanh phan ma cé thé dbt chay dé diéu ché hoi
nwdc hodc thai ra khi quyén.
Phan dung dich nuwéc tr dwdi day thiét bj 6 dwoc dwa qua dun néng tai
thiét bj trao ddi nhiét 8, sau d6 cho bdc hoi tai thiét bj 9, tai day nguoi ta
chung tach cac san pham khéi nwéc. Nwde chung tach duwoc sé duwa vé
tr& lai thiét bi 6, con hdn hop sén pham tiép tuc xi ly.

Thoéng thwong tr hdn hop sdn phdm nguoi ta tach HCN cé nhiét
do sbi thap nhat trude tién trong codt chung cat phan doan 10 trong chan
khéng. Sau dé tir s&n phdm day cua thap 11, ngwdi ta chwng tach hén
hop dang phi cta acrylonitril v&i nwéc, con lai la dung dich nwéc cla
acetonnitril va cac tap chat nhuw cyanohydrinformandehit dwgc tao thanh
do HCN tac dung véi andehit. Dung dich nay dwoc tach thanh 2 1op
nwéc va lop hiru co trong thiét bj 12, I&p nwédc sé dwoc dwa trd lai thap
11.

Dung dich acrylonitril v&i nwéc dwoc say trong thap 13 cé gan bd phan
tach 14 dé tach nwéc va acrylonitril. Nwéc sé dwa hoi lwu vé thap 11 (vi
con chira modt lwong acrylonitril). Acrylonitril khd sé tiép tuc dwoc lam
sach t&i do tinh khiét can thiét trong cac thap 13 va 15. Tai mot s6 doan
tahc san pham, dé tranh sy trung hop clia san pham, ngudi ta thém vao
mét lwong chat rc ché.

6.2. Halogen hoa propylen. Téng hop allyl clorua.

Allyl clorua CH,=CHCH,CI va metalyl clorua CH,=C(CH3)CH.CI la
chat 1dng sbi & 45°C va 72,2°C. Chat diu dwoc dung dé dwa nhom allyl
vao nhirng chat khac nhau (tbng hop ete cé6 nhém allyl, allylamino,
allylsacaro va d&ac biét dé san xuét epiclohydrin CH,CICH-CHO, Ia
nguyén liéu chinh trong tdng hop nhwa epoxy va glixerin.
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6.2.1.Diéu kién cuia qua trinh va cac loai thiét bi phan rng

Bat chap sw vAng méat hoac qua trinh tac dong trc ché yéu cua oxi,
trong clo héa pha 1dng, tit ca phai dung clo thu dwoc khi héa hoi clo
16ng. Vi vay, khi héi lwu phan hydrocacbon chwa phan (rng, tap chét tro
clia khi clo phan ly, tao diéu kién nhanh chéng tich tu ching lai dén gioi
han khdng cho phép.

Diéu quan trong 1a phai chon nhiét d6 va ti 1& chat phan ng. Khi tdng
hop allyl va metalylclorua, Ia s&n phdm chinh cé chira mét nguyén tir
clo, do do6 qua trinh thwc hién véi dw hydrocabon, nhwng khéng qua Ién,
b&i vi diclorua ciing c6 thé dung dwoc. Néu ti 1é8 mol hydrocacbon v&i
clo Ia 5:1 khi tdng hop allylclorua va 2:1 khi diéu ché metalylclorua, hiéu
suat nhirng dan suét clo nay dat t&i 80%, khi dé lwong hydrocacbon
dwoc tach ra va cho quay ra tr& lai phan rng. Khi san xuét allylclorua,
viéc chon nhiét d6 dwoc quy dinh béng dd chon loc cao cua qua trinh
thay thé so v&i phan (rng cdng va phan rng xay ra khéng nhiéu, qua
trinh thwe hién & 150 — 200°C. Cubi cung, tdng hop diclobuten thic hién
& nhiét dé gan 300°C va dw butadien -1,3.

Khi clo héa metan thi san phdm chinh thuwéng la metalenclorua,
cloruaform, tetraclometan ho&c hén hop cta ching. Khi metylenclorua
la san phadm chinh, ty I& mol ctia metan vé&i clo la ~ 4:1. Clo héa nhiét
metan thyc hién & 500 — 550°C, con béng nhiét cung vo&i sy c6 mat xuc
tac thi & 350 — 400°C.

Clo hoéa trong pha khi luén duwoc thwc hién & ap suat khéng khi va
lién tuc cho hén hop chat phan wng qua thiét bj clo héa. Céng doan
quan trong la tron nhitng chat ban dau, phai dam bao cé dwgc hon hop
ddng nhét ngay tirc khac. Do d6, phai co thiét bj trén dac biét vi du nhw
loai tiép tuyen noé c6 dong xody manh va khudy déu hén hop.

Céc thiét bj phan &ng cho clo héa & pha khi cé 3 loai chinh (hinh
4.4). Pac diém chung cla chung 1a 1&p bao vé vé thép, (khdi tac dung
clia nhiét do cao va &n mon) bang I&p 16t 16 bang s& . Tac dung cubi
cung cla no 1a dung nhiét cta phan ng d& dét néng hén hop dén nhiét
dd can thiét va téa nhiét vao méi trwdng xung quanh. Khi do, tly vao
can bang nhiét ciia quéa trinh ma cho lwong chat phan (rng 1am lanh vao
thiét bj clo hoa, (khi tdng hop polyclorua metan, hiéu trng nhiét ctia phan
ing rat Ion) hodc gia nhiét so bd (dé thu dwoc alylclorua).

Trong trwong hop dau cua clo héa nhiét, ngudi ta dung thiét bi clo
hoa loai 4.4a, trong do chat phan ng lanh dwoc gia nhiét nhanh nho
vOi phun néng dong vai tro binh trir nhiét. Khi clo hda nhiét xuc tac cling
tién hanh nhw vay nh® nhitng cdu t& nung néng cda l&p xuc tac gia
ldng hodc nh& chat truyén nhiét (4.4b). Khi d6, d& tébng hop cac qua
trinh tda nhiét manh nhw policlorua metan, qua trinh diéu chinh nhiét 66
c6 thé nho sw phun CCl, 16ng. Trong tat ca cac trwdng hop déu cod sw
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khudy trén hén hop theo chiéu doc rat manh. Tdng hop allylclorua, phan
tng co thé bat dau xay ra khi khudy tron, va ngwdi ta dung thiét bi clo
hoa dang éng réng v&i chiéu cao so v&i dwérng kinh rat 16n (4.4c).

Thoi gian lwu trong nhirng qué trinh clo hoéa khac nhau thay ddi trong
khoang 0,1 — 2 giay.

RHW %

Hinh 6.3. Thiét bj phan &ng clo hoa trong pha khi.

a - Thiet bi phan ¢ng v&i tac nhan nhiét ran

b - Thiét bi phan (rng v&i IOp tai nhiét gia long

¢ - Thiét bi phan rng v&i s dun néng so’ bé hon hop.
6.2.2.So’ d6 cong nghé cua qua trinh

So dd céng nghé clo héa & pha khi gdm nhirng giai doan nhw & clo

héa pha 1dng. Chuan bi chat phan rng gdbm hoa hoi clo 16ng, dét néng
so bd clo dang khi, sdy chat phan &ng v&i nhau va véi lwong hoan lwu.
Trong trwdng hop allylclorua va metalylclorua, ngwdi ta héa hoi va dbt
néng hydrocacbon ban dau dén nhiét d6 can thiét.
Sau phan tng, lam sach hén hop khdi HCI, tach nhirng chét hoi lwu va
san phadm chinh. Bé thwc hién nguyén céng doan nay, ngudi ta dung 2
so dd co ban.
1. Khi khé ngwng tu sdn phdm (nhw khi téng hop metylenclorua trong
lwong du CH, 16n). D4u tién, ngudi ta lam sach tat cad hén hop khéi HCI
va thu dwoc HCI — 30%, sau dé nén lai, sdy, tach phan khi hdi lvu va
chwng cat sédn pham Idng.
2. Khi c6 kha ndng dé dang ngung tu sédn pham, D4u tién, ngudi ta tach
chung khdi phan héi lwu va HCI, sau d6 chwng cat. H6n hop khi dwoc
lam sach khéi HCI, con phan héi lwu cho séy va cho quay lai phan &ng.
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CsHg + HCI
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Hinh 6.4. So' d6 cong nghé san xuét allylclorua. ]

1 - Thiét bi hoa hoi; 2 - Thiét bj gia nhiét; 3 -L6 6ng; 4 - Thiét bi clo hoa;

5 - cyclon; 6, 17 - Sinh han lam Ianh; 7 - Thap tach hoi ngwng tu,; )

8,9, 12, 16 - Thiét bj tach; 14 - Thiét bj ngung ty; 15 - Thiét bj s&y hap phu;

18 - May nén khi; 19 - Van tiét lwu.

So d6 cong nghé san xuét allylclorua duwgc mé ta trén hinh 6.4.

Clo 16ng héa hoi trong thiét bj (1) va duoc gia nhiét so' bo trong thiét
bi gia nhiét (2), sau d6 chung qua lwu luvgng ké va vao thiét bi clo hoa
(4). D6t néng propylen dén 350°C trong 16 6ng (3) va né di dén phia trén
cua thiét bj clo hoa, dé déng vai trd tac nhan tron. H6n hop phan &ng
néng cho qua xyclon (5) dé tach cbc va mudi than, qua thiét bj 1am lanh
(6) dé co thé thu hdi nang lwong, sau d6 vao thap tach hoi ngung tu (7).
V&i propylen 1dng, nhé qua trinh héa hoi cia nd, ma khi dwgre lam lanh
va tat ca dan xuét clo dwoc ngwng tu hoan toan.

Propylen va HCI tir phia trén thap (7), chuyén dén hap thu clorua
hydro dé thu dwoc HCI dam dac. Theo hinh vé, cé so db hap thu dang
mang trong thiét bj vé éng grafit (8), trong dé nhiét hap thu dwoc Iay nho
nwdc va nhu thé thu dwoc HCI cd ndng dd cao nhat. Trong mdi ngan
cua thiét bi hap thu (8), khi va nwdc (hodc HCI) chuyén déng thang tur
trén xuéng, nhwng déng thdi né c6 dong nguoc — do qua trinh cho nwédc
vao thiét bi hap thu cudi (theo dwdng khi) va cho axit lodng vao thiét b
dau. Sau khi qua thiét bj phan ly thir 2, ngwdi ta lam lanh thém dé tach
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khdi HCI trong thiét bi loc khi kiém (11), con propylen chwa phan &ng
dwoc nén trong thiét bj nén khi (18) dén ap suét 1,5 — 2,0MPa.

Lam lanh propylen trong éng sinh han (17) va tach nwdc ngung tu
trong bd phan ly (16). Sau dé, khi cho qua say va vao bd hap phu (15)
chra Al,O; (hiéu lwc clia chéat sy la 2 = 3 chu ky lam viéc, trong dé
thwe hién lién tuc qua trinh hap phu, théi, gidi hdp phu bang khi néng va
lai théi). Phan propylen khé trong trang thai khi dwoc tiét lwu, né dén 16
éng (3) va tr day di dén phan (rng. Khdi lwong con lai dwoc ngung tu
trong thiét bj (14) va dwoc thu hdi trong bé (13). Sw tiét lwu propylen
léng xay ra, trong d6 né dugc lam lanh va moét phan dwoc héa hoi.
Nhirng hoi nay cung khi tr bé (13), hop v&i propylen di dén phan &ng,
va propylen léng tw@i cho thap (7).

Phan doan propylen sach, tuy thuéc vao ap suat cta no, trang thai
két tu va mirc dd sdy, cé thé cho vao nhirng diém khac nhau cla so dd
céng nghé&. Cho phan doan 1dng khd vao bé (13) duéi ap suat. Khi hoan
lwu, trong khi tich tu nhirng tap chét tro va dé tranh qua trinh hoa loang
nhiéu lan, ngwdi ta cho thoat ra mét lwong khi vao éng khi nhién liéu.
Hén hop dan xuét clo tr dwdi thap (7) chuyén dén chung cét (trong so
dd khoéng co). Khi dé allylclorua dwoc tach khdi clopropylen va diclorua
co nhiét do s6i cao hon, ching thu dwgc & dang san pham k§y thuat tinh
khiét.

6.3. Hydrat héa propylen. Téng hop iso-propyl ancol

6.3.1.Co sé& ly thuyét

Céac phwong phap cdng nuwéc tryc tiép vao propylen twong déi da dang
hon so v&i trwdng hop etylen, trong d6 c6 thé k& dén phwong phap
coéng hop pha khi véi xuc tac axit photphoric (cling twong tw nhw
etylen). Vi kha nang phan &rng cta propylen cao hon nén nhiét dé phan
trng chi cn khodng 200°C va ap suét c6 thé giam xudng con 2 — 3Mpa.
Dé tranh viéc sinh ra mot lwong diisopropyl ete can phai khéng ché do
chuyén héa cta hoi nwéc khodng 4 — 5%, nhw vay sau khi phan &ng sé
thu dwoc dung dich rwou 15 — 20%. Ngwec lai, db chuyén hoéa cua
propylen cé thé cao hon nhiéu bang cach diéu chinh thanh phan hén
hop phan rng ban dau: trong san xuét isopropyl ancol, khac véi trwong
hop cdng nwédc vao etylen nguwoi ta sr dung mét lwong dw hoi nwéc va
dwa do chuyén hoéa cla propylen dén 10 — 12%. Do vay cac chi tiéu
kinh té - ky thuat trong san xuat & day sé& cao hon so véi trwdng hop
etylen va nhét 1a so v&i phwong phap xuc tac H,SO..

Ngoai ra con c6 phwong phap cong hop propylen & pha long véi xdc tac
la cac sunfuacationit (& san phdm dbng trung hop gitra styren voi
divinyl benzen dwgc sunfua héa, kich thwéce cationit 0.2 — 0.9mm). Xuc
tac nay da bat dau hoat hoa sy cdng nwdc cla propylen & nhiét do t =
130 — 150°C. O ap suat 6 — 10Mpa, ti 1é mol H,O : C3Hs = (12.5 - 15) :
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1, dd chuyén héa clia propylen dat 75 — 80%, thdi gian lam viéc cta xuc
tac la 8 thang.

6.3.2.Hé thdng thiét bi phan trng

Phan &ng dworc tién hanh tai mot thap véi 4 16p xuc tac (hinh 6.5), trong
dé khi propylen, nwéc dwoc di trc tlep tr trén xudng qua cac lép
cationit. D& diéu khién nhiét dd phan (rng & gitra cac 1&p xuc tac, nguoi
ta tién hanh cho thém mét lweng nwéc

CsHs
D
D
D
H,O San pham
— = » Bt Ll LA

Hinh 6.5. Thap phan (rng dé cdng hop nwéc véi propylen véi xdc tac axit sunfuacationit
M6t phwong phap pha Ié6ng khac dwa trén co sé xuc tac axit poly

wonframic, nhiét d6 240 — 270°C, ap suét 15 — 20Mpa, d6 chuyén hoa

propylen dat 60 — 70%, tinh Iwra chon theo isopropyl ancol la 98%.

6.4. Oxy hoéa n — buten. Téng hop anhydric maleic (AM).

AM trwdc day chu yéu dwoc san xuét theo phwong phap oxy héa xuc

tac di thé benzen, trong d6 qua trinh phu duy nhét Ia tao thanh COs,..
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Sw oxy hoa tiép AM xay ra twong ddi cham, do vay qua trinh tién hanh
dén dd chuyén hdéa gan nhw hoan toan cua benzen.

XUc tac hiru hiéu nhat cho sy oxy héa benzen |a hén hop oxit vanadi va
molipden trén chat mang Al,Os. Xuc tac thuwérng dwoc bién tinh voi cac
oxit photpho, titan, bo. Vling nhiét dd ti wu la 350 — 400°C, hiéu suét
AM 70 — 75%. Cbéng nghé san xuét AM chi khac cdng nghé san xuat AP
(chwong 7) & giai doan tach san phdm. Sau khi lam lanh, khoang 50%
AM dwoc ngwng tu trong thiét bi ngwng tu hodc trong cac cyclon. Lwong
AM con lai sé& dwoc nwdc hap thu tao thanh dung dich 40% cua axit
maleic. Dung dich nay mang di ¢6 d&dc va tach nwéc bang chung cét
dang phi. AM thu dwoc sua dé mang di chwng cat phan doan nham diéu
ché AM tinh khiét.

So dé chuyén héa nhu sau:

CH, = CH - CH, - CH; —1~CH, = CH - CH = CH, tu,
+0, |CH2 O 10
CH;-CH=CH-CH; —> CH;-CH=CH - CHO .
CH,
T €O
CH
[ O
C{ /
¢}

Ngoai ra, con tao metylvinyl ceton, cac s&n phdm phan hiy — oxy hoa

(acetndehit, formandehit, axitformic, acrolein) va CO,. Tinh lwa chon cla

qua trinh nay khéng cao, chi khoang 50%. Xuc tac tét nhét 1a V,0s voi

phu gia photphat. Nhiét d& phan (ng: 440 — 500°C.

Ngoai nguyén liéu n-buten, ngudi ta con dé nghi sir dung céc chét sau

day lam nguyén liéu: hdn hop buten va butan, iso-buten hodc butadien,

cac hydrocacbon Cs va fufurol.

6.5. Oxy hoa iso-buten. Tong hop metacrolein va axit metacrilic
Metacrolien cé rng dung gi&i han, vi vay qua trinh c6 thé sir dung
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cht yéu dé tdng hop axit metacrilic. N6 ciing bao gdm 2 giai doan.
CH3 CH3 CH3

| | |
CH,=C-CHy =92, cH,=C-cHo 1999 cp,=¢-coon

= HZO

Giai doan dau twong tw nhw diéu ché acrolein (chwong 5), ciing
tao ra cac san pham phu twong tw nhung xay ra voi dé lwa chon nho
hon. Pé tién hanh phan (ng nguoi ta st dung chat xuc tac chira nhiéu
cAu tt trén co s& molipden cé bd sung cac oxit Bi, Co, Ni, Te, V, Sb, Fe,
P... sy oxy hoa thyc hién & 350 — 450°C va ap suét khi quyén khi pha
Ioang hén hop iso-buten va khong khi bang hoi nuwdc. Mirc dd chuyén
hoa cla iso-buten co thé dat dén 70 — 90%. Két quéa con tét hon khi oxy
hoéa hdn hop iso va n-buten, khi do iso-buten du7o5¢ oxy héa thanh
metacrolein con n-buten vira oxy hda vira dehydro héa thanh butadien —
1,3.

CH,=CH - CH, - CH; —+ 0592 CH,=CH- CH=CH,
- H,0
& 390°C va thoi gian tiép xuc 1a 4h sé dat dwgc mire dd chuyén héa cla
olefin 1a 96 — 98%, khi d6 Iwa chon theo metacrolein Ia 80 — 90% va
theo butadien — 1,3 1a 90%.

Giai doan thtr hai la oxy hdéa metacrolien thanh axit metacrilic, giai

doan nay kho thwe hién hon véi phan &rng oxy héa acrolein. Trong ca
hai trwong hop déu khéng sir dung sw oxy héa gbc mach do sw trung
hop andehit khéng no.Ngwdi ta siv dung xuc tac ddng va bac trong qua
trinh tién hanh & pha 1dng, sy oxy hoa bang cac peroxit axit va cac
phwong phap khac. Nhwng thuwong hay st dung nhéat trong san xuét 1a
qua trinh oxy hoa & pha khi bang xuc tac di thé d& dat d& chon loc cao.
M6t trong s dé la xuc tac oxit photphat molipden véi phu gia la cac oxit
Te va Sb, cac ion NH4*, kim loai kiém va kiém thé. O 250 — 350°C, ap
suat khi quyén va mirc dd chuyén hoa ciia metacrolein 1a 80 — 90% sé
dat dwoc dd chon loc theo axit metacrilic a 70 — 80%.
Phwong phap vira trinh bay dé diéu ché axit metacrilic hién nay duoc
str dung nhleu trong cong nghiép. N6 rat trién vong trong kinh té ky
thuat, vi vay can pha| thay dan cac phwong phap khac dé san xuét axit
metacrylic va este ctia né bang phwong phap nay.
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Chwong 7: TONG HOP TREN CO SO’ BENZEN, TOLUEN, XYLEN
(BTX)

7.1. Ankyl héa benzen thanh etyl va iso — propyl benzen.

Ankyl héa cac hop chat thom

7.1.1.Péac diém cua qua trinh
Khi ankyl héa cac hgp chéat thom véi véi sy c6 mat cla xuc tac

bat ki sé xay ra sw thé nbi tiép cac nguyén t&r hydro va tao thanh hén
hop sén phadm v&i mire ankyl hoéa khac nhau.

Ngoai phan &ng chinh trén, cé thé xay ra phan ng phu nhw phan &ng
phan hdy, nhywa héa nhém ankyl va polyme héa olefin, sy nhwa hoa sé
tang manh & nhiét Ao cao va sw phan hdy nhirng nhém ankyl tao thanh
nhirng san pham phu c6 mach ankyl ngadn hon & nhirng diéu kién khac
nghiét.

Qua trinh cdng nghé ankyl héa benzen gbém 2 giai doan co ban: Giai
doan khuéch tan olefin qua I&p xuc tac va giai doan ankyl hoa

O giai doan 1, van tbc qua trinh phu thudc cht yéu vao ap suét, vao
suw khudy trén gilra olefin va xdc tac va vao hoat tinh cia olefin, con yéu
td nhiét dé khéng anh hwdng nhiéu vi nang lwong hoat héa cla qua
trinh nhé. Giai doan nay la giai doan cham nhét quyét dinh van téc cua
toan bd qua trinh tdng. Con suw ankyl héa lai phu thudc chid yéu vao
nhiét do vi nang lwvong hoat hoéa vao khoang 63 KJ/mol.

Trong qua trinh, xdc tac dan bj gidm hoat tinh do cé xay ra mét sb
phan (rng phuy, tich tu san phadm phu c6 kha nang lién két bén virng voi
xuc tac (AlICI3) hoac tao ra nhirng phirc o khé cho proton.

Nhirng chat nay thwdng 1a polyankylbenzen (nhiét dé thap) va cac
vong da nhan, nhya (nhiét d6 cao), vi vay phai chon nhiét dé phan rng
dé dat dwoc hiéu suét tdi da va sw tiéu hao xuc tac it nhat (tdng hop ete
va iso-propylbenzen, chon T=100°C, khi tbng hop day ankyl dai hon,
chon nhiét o dé han ché sy phan hudy hay sw da tu vong va nhya hoa
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(30 - 50°C)

Ca hai phan (rng ankyl va ankyl héa lai déu gidm dan khi hoat tinh
xuc tac giam, mirc dQ giam cua phan ng ankyl lai I&n hon nén trong
phan *ng sé cé mét lwong polyankylbenzen chwa kip tham gia phan
trng thuan nghich, vi vay ta phai giam nhap liéu.

Bén canh cac yéu td trén thi nguyén liéu phai say khé loai nuwéc con
tac nhan olefin cé thé chdp nhan dwoc vé ham am
Xuc tac clorua nhém dwa vao phan rng dwdi dang phirc xuc tac Iéng.
Phtrc nay dwoc chuén bi trong thiét bj c6 khudy va dun néng nhe theo

phwong trinh phan &ng sau:
DAl + 6CH, + THCl ——» (CgHg)s Al,Clg HCI

7.1.2.Thiét bi ankyl héa va so’ d6 c6ng nghé

T T

Hinh 7.1. Céc loai thiét bi phan rng ankyl héa hydrocacbon thom
a — Thiét bj dng chum, b — H& ndi thiét bi néi tiép, ¢ — Thiét bi dang éng
Thiét bi dang 6ng:

Téac chat vdi xdc tadc dwoc dwa vao tv bén dwdi, khudy tao nhi
twong tréi 1&n trén va dwoc 1am langh bang nwéc, sau phan ting hd hop
dwoc dwa qua thiét bj tach I&p (phirc xuc tac va ankyllat), phai ddm bao
thoi gian lwu dé két thiuc phan tng.
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Hé noi tiép gom 2-4 thiét bi phan tng:

Céc chét ban dau dwoc dwa vao thiét bj phan ng dau tién , sau
d6 hén hop phan rng sé dwoc chuyén dén thiét bj ké tiép tlr bén hong,
gitra 2 thiét bi co6 bd phéan tach so bd, T=40-60°C, thoi gian lwu phu
thudc vao cac diéu kién giai nhiét va yéu cau can dat dén can bang dé
san pham ankyllat 14 cao nhét.

Thiét bi dang 6ng phia trong c6 cac tAm chéng an mon chiju axit:

Hén hop tac chat dwa vao téi mirc van trao bén héng, sau phan
&ng hén hop phan (rng sé di qua van trao di vao bd phan tach (lang
theo phwong phap trong Iwc).Nhiét cia phan *ng lam néng tac nhan va
lam béc hoi benzen. Hoi benzen con 1an trong sédn pham khi dwoc cho
quay tré lai qua thiét bj sinh han
Trong qua trinh ché dd nhiét do dwoc thiét lap tw dong va nhiét do phu
thudc vao ap suét va ndng dd phan doan olefin

Day chuyén céng nghé san xuét etyl va iso — propyl benzen.

Hinh 7.2. So dd cong nghé san xuét etyl — va iso-propyl benzen
1 — Bom; 2 — Bo phan trao dbi nhiét; 3 — Cot sdy benzen; 4, 10 — Thiét bi ngung tu; 5 —
B& phan tach; 6 — Thiét bj diéu ché phirc xuc tac; 7 — Thiét bi dun néng; 8 — Bén chira; 9 —
Thiét bi ankyl hoa; 11 — Bo phan tach khi; 12, 16 — Thiét bj tach; 13 — Thiét bj hap phu; 14 —
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Thiét bj twdi nwéde; 15 — Sinh han; 17, 18 — Cot rira

7.2. DPehydro hoa cac hop chat ankyl thom dé san xuat styren va
dong dang.
7.2.1.Phan trng

CeHs- CoHs M2 c.H,-cH=CH,
Khi dehydro héa céac ankylbenzen trén chéat xdc tac nay thwong
xay ra hang loat cac phan ng phu. Nhw tir etylbenzen tao thanh
benzen va toluen, con khi dehydro hda iso-propyl benzen thi tao ra cac
chat phu 1a etylbenzen, styren, toluen va benzen. Twong tw dehydro
héa dietylbenzen sé tao ra etylbenzenstyren, etyltoluen,
metylstyren...Do nguyén nhan nay nén trong khi nhan dwoc ngoai H,
con chira metan, etan, etylen va oxit cacbon.
—» CegHy <——

I 14

r
CeHs - CHs ——= C4Hs- CH=CH, +H,

I
I3 I's

L > C¢Hs-CH;

7.2.2.Hé thdng thiét bi phan trng va so dé céng nghé

y

Y

Y

e

-
Y L

Hinh 7.3. Hé thdng thiét bi phan tmg dehydro hoa etylbenzen
a — Thiét bi phan tng don dang doan nhiét, b — H¢ 2 thiét bi phéan tng véi qué trinh dbt néng
trung gian hdn hop, ¢ — Thiét bj phan Gmg véi cac 16p xtc tic va hoi nong cho vao timg giai
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doan.

So dbé céng nghé san xuat styren

Hoi nuc’rcL
i W
C
g A ™ A %
8 >
} 2]
w
L} 5 9 10 11 12
Nwéc
ngwng
- Lt
1
14
\i Y  J  J
Khong khi
I~ Etyl benzen Yy
X Ba nang

Hinh 7.4. So d6 cong nghé san xudt styren

1 — Lo dng; 2 — Noi hoi; 3, 4 — Thiét bi trao doi nhiét; 5 — Thiét bi phan tmg; 6 —
Sinh han; 7, 8 — Thiét bi tach; 9, 12 — Cot chung; 13 — Thiét bi hoi luu; 14 —
Thiét bi dun néng.

7.3. Oxy héa ankylbenzen thanh hydroperoxit. Téng hop phenol
va aceton
Qua trinh san xuat hydroperoxit diu tién mang tinh chat céng nghiép da

duoc tién hanh vao nam 1949 & Lién X6 dé tdng hop phenol va aceton.
Phwong phap nay dwgc Xergéev, Crugialov va Udris phat minh theo
phwong phap tdng hop Cumol

OOH

| +
CeHs - CH - (CH3), 10y CeHs -c-(CH3)zi> C¢HsOH + CH; - CO - CH;

M6t vai hydroperoxit dwoc sir dung nhw la cac chét kich thich sy tring
hop va trong mdt thdi gian gan day, gia tri ctia ching cang tang [én nho
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s phat minh clia qua trinh méi dé epoxi hoa olefin.

7.3.1.Diéu ché cac hydroperoxit
Trong cdng nghiép hydroperoxit iso-propylbenzen (cumol) duoc diéu

ché v&i san lwong 16n nhét

Khi oxy hoa hydrocacbon, cac peroxit s& dwoc tao thanh theo co ché
gbc mach (da trinh bay & chuwong 2). Cac chat (rc ché (phenol, olefin,
cac chat chira lwu huynh) s& kim ham manh dén qua trinh, gay ra hién
twong gian doan cdm ng. Vi vay hydrocacbon ban dau can thiét phai
lam sach ky dé loai cac tap chat khéng mong muén.

Khi diéu ché hydroperoxit thuwéng tao thanh cac san pham phu, cha yéu
la rrou va mot it xeton. Nhw khi oxy hoa ios-propyl toluen sé nhan dwoc
dimetylfenylcacbinol va aceton phenol, trong d6 rwou la sdn phdm ké
tiép cda sw chuyén hoa hydroperoxit con ceton thi sé& tao thanh song

song v&i né tir gbe peroxit

?OH ?H
+ CgHs - CH - (CH
. 675 ()2 ety - C - (CHy)y—» CoHs - C - (CHy),

|
CeHs - C - (CH3),

> C6H5 - CO - CH3 + (jH_o,C)>!=

CH;0* _—_» CH3;0H ——» HCHO 5 HCOOH —— CO,

Twong tw nhw vay khi oxy hoa etylbenzen sé nhan duwoc metylfenyl
cacbinol CsgHsHCOHCH; va acetonfenon, tir iso-butan sé diéu ché dwoc
tec-butanol, aceton va metanol. Khi oxy hdéa m - va p-isopropyl toluen thi
gnoai san phém chinh la hydroperoxit (CH3),CH-CgH4-CH,OOH va cac
sAn pham cta sw phan hdy né tirc 14 1am gidm tinh chon loc. Déi véi sy
oxy héa m - hay p-diisopropyl benzen sé& nhan dwoc mét cach ndi tiép
mono — va di — hydroperoxit
OOH OOH  OOH

|
(CH3),-CH-CyH,-CH (CH,), 9% (CH3),-CH-CyH,-C-(CHs), 194 (CHy), + C-CgH,-C-(CHs),
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Khi d6 sé tao thanh mét lwong Idn cac san phém phu: rwou, ceton va
diceton va cetonhydroperoxit...

Sw tang cuwong tinh chon loc theo hydroperoxit s& c6 khd nang néu
giam nhiét dé va mirc do chuyén héa, cac théng sé nay sé duwoc chon
theo phwong phap té6i wu tuy thudc vao yéu td kinh t& cha qua trinh.
Nhw khi oxy hoéa cac hydrocacbon thom (cé nhanh ankyl) thi chon nhiét
d6 t 100 — 120°C, con khi oxy héa iso-butan tir 120 — 150°C. Can phai
gidm nhiét 6 theo murc dd tich tu hydroperoxit d& l1am cham tbc do
phan hdy né. D& han ché sy chuyén hoa tiép tuc cua hydroperoxit thi
phai gi&i han mirc do chuyén hoa tir 10 — 30% (ddi voi etylbenzen), con
déi véi qua trinh diéu ché dihydroperoxit ctia di — isopropylbenzen dé
xay ra sw tang mrc dd chuyén hoa 1én 50 — 60%

DPé diéu ché hydroperoxit ctia ankylaren, phan I&n st dung cac thiét bj
phan *ng dang thap mam hay cascad cua cac thap oxy hda. Sy oxy
héa dwoc tién hanh béi khéng khi & ap suét tr 0.3 — 0.5MPa dbi vai
isopropylbenzen va tir 5 — 8MPa ddi véi isobutan (& trwérng hop sau ap
suat dung dé gilr hén hop & trang thai 1dng va lam gidm sw 16i cubn cac
chat cung véi khi thoat ra). Dung dich hydroperoxit va cac sdn pham
phu nhan dwoc trong hydrocacbon ban dau thwdng tach hay ngwng tu
bang cach chwgn tach hydrocacbon. Khi diéu ché hydroperoxit cla
ankylaren, dé lam gidm diéu nay, nguoi ta s& dung vira di dd chan
khéng sau. D& 1am gidm thoi gian lwu lai cha axit & nhiét do cao va lam
giam sw phan hly cta né thi thwong tién hanh chwng tach hydrocacbon
trong cac thiét bj dang mang méng.

7.3.2.Sw phan huy hydroperoxit
Ngoai co ché gbc tw do, sy phan hiy hydroperoxit ctia ankylaren con ¢

kha nang xay ra dwdi anh hwdng cla xuc tac axit hay kiém. Khi c6 mat

mét lwong nhd axit manh (0.1% H,SO,), cac hydroperoxit sé bi phan
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hay thanh phenol va cac hop chéat cacbonyl. Phan &ng dién ra theo co
ché phure tap dang ion véi chéat trung gian 14 cac cation.

OOH OO'H, o'

| FH* | “H,0 |
CeHs - C - (CH3), CeHs - C - (CH3); ==2==C¢H; - C - (CH3),

Cation tao thanh sé& chuyén vi cung v&i sw dich chuyén ctia nhém
phenyl dén nguyén tlr oxi va sw chuyén hda tiép tuc.Két qua cia qua
trinh nay sé nhan dwgc phenol va aceton

o" O'H,
Cols - C - (CHy)y o CoMs=0-C'(CH3: #10_c iy 0. & - (CHy),

H (I)H
I
—— C¢Hs - 0" - C - (CH3)— C¢HsOH + (CH;),CO + H'

Péi v&i clu tao khac clia nhém ankyl bac hai sé tao thanh ddng dang
cua aceton (metyletyl ceton) con tir hydroperoxit cia n-ankylbenzen thi
tao ra acetandehit va ddng dang cta no.
Céc san phadm phu cta sy oxy héa dwoc xem nhw 13 tap chat dbéi voi
hydroperoxit (dac biét la ankylfenylcacbinol) ciing rat nhay v&i xuc tac
axit. Vi du khi phan hdy hydroperoxit etylbenzen thi dimetylphenyl
cacbinol sé bi tach nwéc tao thanh & — metyl styren va ankyl hoa dé tao
thanh 2-hydroxy phenyl, 2 — phenylpropan (cumylphenol). Ngoai ra mét
phan a — metyl styren sé bj dime héa
OH O'H,

| + +H,0
CeHs - C - (CHy)y ——H o C¢Hs - C - (CH3), =2

CeHs - C" - (CH3),

CH,

+ | +
—-H . cH-C=CH, Hy Dimer

CeHs - C" - (CH3),

|+ CHsOM - 1, - C - (CHj), - C(H,0H

Va ciling sé nhan dwoc mét lwong nhd nhwa co cau trac phire tap hon.
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Khi néng do axit va nhiét dd cao sé tao ra kha nang chuyén héa
acetonphenol va aceton b&i xuc tac axit. Vi du nhw theo phan &ng

ngwng tu andol v&i sy tach loai nwdc sau do.
OH
H+ | _ HzO .
2CH; - CO - CHy; 21 5 CH; - CO - CH, - C - (CH3), =225 CH; - CO - CH = C - (CHy),

So db cdng nghé tbng hop phenol va aceton theo phwong phap Cumol

H

.

A

A

> X

h—

y .

V<—|V<—|V<—|V<—|V<—|

KN
N

L.

Y

e NaOrt

Hinh 7.5. So dd cong nghé tbng hop phenol va aceton theo phwong phap Cumol
1 — Thap phan &ng, 2 — Thiét bi 1am lanh, 3 — Thap r&ra, 4 — hé théng trao dbi nhiét, 5 —
Thung chtra, 6, 8, 11 — Thap chwng cat phan doan, 7 — Hé théng phan hly hydroperoxit

3

béng axit, 12 — Phéan ly, 13 — B6 phan tach,
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14 — B6 phan dun s6i, 15 — van tiét lwu, 16 — Bom.
7.4. Oxy héa p-xylen. Téng hop axit terephtalic
7.4.1.F"hén trng va cac yeu to anh hwéng dén dé chon loc cua phan
;l::ltg terephtalic c6 cdng thirc phan tir: CgH4(COOH),, la tinh thé,
nhiét d6 thang hoa 300°C. So vé&i cac axit dicacboxylic ctia qua trinh
isome héa va ciia benzen, nd hoa tan kém hon trong nwéc va cac chét
I6ng hiru co. Axit terephtalic va ete dimetyl ciia né (dimetylterephtalat)
gitv vai trd quan trong trong san xuét soi tdng hop labxan (tecilen), 1a
sdn phdm trung nguwng cta nd voi etylenglycol. D& diéu ché axit
terephtalic, ngudi ta str dung nguyén liéu la p-xylen. Do p-xylen co6 gia
thanh twong dbéi cao, nén nguwdi ta da thay né bang hang loat phuwong
phap tbng hop axit terephtalic tir toluen. Mot phwong phap bao gém:
diéu ché n-toluilandehit va oxy héa né thanh axit.

+CO(HF .BF3) +O
CeHs - CHy ——————» CH3 - CgHys - CHO —=2» HOOC - CgH,4 - COOH

Trong phwong phap khac, ngudi ta thwe hién phan ng chuyén khéng
can dbi mudi cta axit thom & 400 — 450°C v&i xUc tac 1a cacbonat, oxit
hay mudi hiru co' cadimi:

2CgHs - COOK — > KOOC - CgH, - COOK + CgHg

Céac phwong phap nghién ciru trong khi quyén, da xac dinh rang cac
qua trinh nay xay ra theo co’ ché phan tach CO, va cacboxyl hoa ké tiép
nhan thom, nho kha nang gady ra hiéu (*’ng cam (*ng am cua ion
cacboxylat.

COOr

+CO + /T \
O 3 '@ —COO- i»-ooc_ —

OOC \_/ €00

Vi vay, qua trinh sé tién hanh thuan loi hon duéi ap suat CO, (0.3 —
1MPa).
Bang phwong phap nay, tir toluen qua axit benzoic va mubi ctia no, co
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thé diéu ché axit terephtalic. Tuy nhién, & phwong an dau phwong phap
khéng dwoc sir dung do 2 khuyét diém: hédn hop nam & trang thai ran,
nén khéng thuan loi cho viéc van chuyén ciing nhw cac cong viéc khac
va can dung moét lwong kiém 1&n (dé& tao mudi) va axit sunfuric (dé tach
axit terephtalic tw do), ma & dang phé phdm kho s dung 1a sunfat kali.
Trong thdi gian gan day, da dwa ra cac théng tin vé sy khac phuc cac
nhwoc diém nay: qua trinh thwe hién dwéi dang huyén phu (mudi dwoc
huy&n phu héa trong dimetylterephtalat), nhu vay d& van chuyén. Con
dé diéu ché benzoat kali va tach axit terephtalic tw do, s& st dung phan
ing trao déi mubi

2CgH5; COOH + KOOC - CgH,4 - COOK =—= HOOC - C¢H, - COOH + 2C¢H,COOK

Do cac khuyét diém clia phuong phap oxy héa nhiéu giai doan di — va
polimetyl ciia hop chat thom, thanh cac axit di hay policacboxylic vira
xem trén, nén can tién hanh nghién ctru phwong phap moét giai doan.
Két qua da tim ra mét vai phwong an téng hop véi dac diém chung 1a
st dung axit axetic lam dung moi

Trong nhém dau clia phuong phap, nguwdi ta st dung cac chét kich
thich cho qua trinh oxy hoa (axetandehit, metyletylxeton, paraandehit)
va axetat coban dé& lam xuc tac. Cac chat kich thich s& dwoc oxy hoa
cung v&i hydrocacbon thom tao axit axetic. Vai trd cla chung cang thé
hién manh néu gitr coban & hoa tri 3 nhd vao sy oxy héa Co®* bdi cac
axit peroxit trung gian tao thanh. Cac phuong an khac cua qua trinh mét
giai doan v&i xuc tac 1a Co hay Co — Mn va duwoc kich thich bang chét
phu 1a cac bromua dac biét 1a NaBr ciing dwoc st dung rat rong rai.
Qua trinh nghién ctru oxy hoéa xylen khi cé sy tham gia cta chat xuc tac
bromua kim loai d& cho thdy rang, qua trinh co6 thé xay ra theo 2 giai
doan khac nhau. Luc dau chi oxy héa dwoc 1 nhém metyl va chi sau khi

s dung hét xilen tw do thi méi bat ddu chuyén héa axit cacboxylic,
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trong d6 giai doan 2 cham hon giai doan 1. Do d6 qua trinh dién ra theo

co ché twong &ng sau:

CHj - CgHy - CHy TTO;(; CHs - CeHa - CHO 92, G, - C H, - COOH
%220» OHC - CgH,4 - COOH +—02> HOOC - C4H4 - COOH

Co ché tac dung cla cac chat xuc tac bromua kim loai van thwéng chua
rd rang. Nguwoi ta cho rang, khi oxy hoa cac chat khac nhau véi sy cé
mat clia ching thi trat tw ciia cac phan rng theo céac tac nhan ban dau
va cac cau tlr cla chat xuc tac rat khac nhau. Ban dau, tir cac bromua
sé tao ra bromua hydro, dwgc oxy hda thanh brom ty do va tham gia
vao giai doan sinh mach:

NaBr + CH; - COOH
HBr + O, —— HOO" + Br

Br + ArCH3 —— HBr + ArC-Hy-

HBr + CHj3; - COONa

Theo nhan xét ctia nhiéu y kién khac nhau déu déng y rang, chat xuc
tac chi thé hién chirc nang & dang muébi chuyén vi c6 Co & hoa tri 3, luc
d6 brom s& mang tinh chét cta gbc tw do con hydrocacbon sé tham gia
phan rng dwa vao sw chuyén vj clia electron qua ion bromua;

Co®*(AcO"); A Breo (Ac0), <— Br..Co?*(AcO),

Br...Co?* + ArCH; —=

ArCH3

2+
(;:0 Br-] — Co?" +ArCH, +HBr

Vi vay, anh hwdng lam mét hoat tinh ciia cac nhém cacboxylic khéng
xay ra & mirc d6 manh, nhu dbi véi xic tac thwdng khéng cé mat cac
chét kich thich bromua.

Phwong phap mét giai doan, oxy hda xilen thanh axit dicacboxilic dwgec
dung rdéng trong cdng nghiép va tham chi con loai trir cac qua trinh tdng

hop nhiéu giai doan axit terephtalic. Qua trinh oxy hda cac xilen thwc
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hién bang khong khi trong dung dich axit axetic & 125 — 275°C va ap
suat dén 4MPa. Thiét bj phan &ng st dung la loai thap suc khi hay cac
thiét bi c6 canh khudy; nhiét téda ra dwoc dung dé dun séi hydrocacbon,
nwdc va axit axetic. Axit axetic va chét xdc tac sau khi tach ra khéi cac
san pham lai dwa tré vé tién hanh qua trinh oxy héa. Do nwérc tao ra sé
lam gidm téc dd phan (rng nén can phai loai ra khdi axit axetic tai sinh.

7.4.2.So d6 cong nghé téng hop axit terephtalic

;2 i Khi 7 7

A
A

Hinh 7.6. So db céng nghé tdng hop axit terephtalic 1 giai doan
1- Thiét bi phan ng; 2 - Thiét bj nguwng tu; 3 - Thiét bi tach; 4 - Thiét bj ly tam;
5 — Thap chung cét phan doan; 6 - Noi tai sinh axit axetic; 7 - Thiét bj phan ly;
8 - N6i dun; 9 — Bom.
Trén hinh 7.6 biéu dién so d6 cong nghé diéu ché axit terephtalic
1 giai doan bang qua trinh oxy héa p-xylen. Trong thiét bj phan &ng (1),

nguwoi ta dwa vao p-xylen, khéng khi, axit axetic tai sinh va chét xuc tac
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(dé tranh lam that thoat 2 cAu tir sau cung, nguoi ta cho dung dich nhap
liéu clia chét xuc tac vao axit axetic —trén so d6 khdng biéu dién). Nhiét
phan (rng dung dun sbéi axit axetic va nwéc, con hoi thi dwoc ngung tu
trong thiét bi ngung tu (2). Phan ngwng dwoc tach ra khéi khong khi
trong thiét bj tach (3) va héi lwu vé thiét bj phan rng.

HAn hop phan (rng la dung dich huyén phu cla axit terephtalic
trong dung méi. Dich huy&n phu nay dwoc loc trong thiét bj li tam (4),
trong dé axit terephtalic dwoc rira bang axit axetic nhap liéu va mang di
tinh ché lai. T dich loc, nguwdi ta chuwng tach nuwéc trong thap chung
phan doan (5), con & day thap sé thu dwoc axit axetic cung véi chat xuc
tac hoa tan trong né va dwa tré vé thiét bi phan ng (1). Trong dich axit,
khi héi lwu nhiéu Ian cac tap chat nhwa dwoc tich Iy, vi vay phan axit
can dwa vao thap (6) dé tai sinh. Axit axetic chwng tach ra khdi phan
nang va hdi lwu tré vé thiét bi phan &ng (1). Con phan ndng co thé bd
hay tai sinh lai coban trong no.

Pbi voi axit terephtalic diéu ché bang phwong phap 1 giai doan,
thi can dwa di tinh ché dac biét dé tach ra khdi p-cacboxylbenzandehit.
Pé thwc hién diéu nay, ngudi ta st dung phwong phap hydro hoa dung
dich nwéc huyén phu & nhiét do va ap suat cao, Khi do, cac tap chéat sé
tr& thanh cac hop chat hoa tan manh (cac oxyaxit) va chuyén vao trong
pha nuwéc.

Tét hon 1a nén tinh ché axit terephtalic bang cach este hoéa né thanh

dimetylterephtalat va két tinh lai chat nay.

7.4.3.Phan rng este hoéa axit terephtalic
Soi polyeste dwgc hinh thanh trén co s& cia phan *ng este héa axit 2

chirc va rwou 2 chirc. Axit 2 chirc thwdng dung phd bién dé tdng hop
sQi polyeste la axit terephtalic.
Soi polyeste cé rat nhiéu trng dung. Mét trong nhitng trng dung quan

trong di tir monome ban dau axit terephtalic 1a diéu ché to lapxan.
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To lapxan 1a loai to’ tréng gan gibng nhw soi len nhwng bén hon len rat
nhiéu. Vai dét tor to lapxan bén vé&i nhiét d, anh sang, axit, kiém, chét
oxy hoa. Didu ché to lapxan bang phan &ng tring nguwng gitra axit

terephtalic va etylenglycol

HO /0 0
A />— —( + NHO-CHp-CH,-0H LS (0 :00-0-C4H4-0),+ Hy0
) OH

7.5. Oxy hoéa metylbenzen trong méi trwwéng clia cac tac chat ban

dau. Téng hop dimetyl terephtalat

Phwong phap truyén théng dé oxy héa trong pha lédng cla cac
chat ban dau cling dwoc sir dung dbi véi cac hop chat thom. Cac chét
xuc tac cé hiéu qua véiné 1a cac mudi coban tan. Sy oxy héa thuc hién
b&i khéng khi dwdi ap suat can dé gitr hén hop & trang thai 16ng. cac
axit thom thi bén v&i sy oxy hoa tiép tuc. Vi vay thiét bj phan rng dé
oxy héa lién tuc cd thé dung la thap suc khi doi gidn cé bd tri thém co
céu giai nhiét phan &ng.
Néu toluen dwoc oxy hdéa thanh axit benzoic tu7ong déi don gian va
trong cac diéu kién mém (nhiét dd 100°C — 150°C va ap suét khéng cao)
thi sw oxy héa cac xilen hay tbng quat la cac polymetylbenzen bang oxy
phan t& v&i xdc tac la mudi thwong xay ra chi tao thanh cac axit
monocacboxylic. Nhw tlr p-xilen diéu ché p-toluilic axit, tr m-xilen diéu
ché m-tolulic axit...
Diéu nay dwoc gidi thich 1a do nhém cacbonyl cia axit tolulic lam gidm
manh hoat tinh ciia nhém metyl gay can tr& sy oxy hdéa cta né. Trong
cac diéu kién manh hon (260 — 280°C va ap suat =7Mpa) cé thé oxy
hdéa nhém metyl th& hai nhwng hiéu suét cla axit dicacboxylic chi nam
trong khoang 40 — 60%.
Tuy nhién ngwdi ta nhan thay rang, néu chuyén nhém cacboxylic thanh
este sé giam tac dung khr hoat tinh cda nhém cacboxylic. Trén co s&
nay da tim ra qua trinh 4 giai doan dé diéu ché dimetyl terephtalat bao
gdm: oxy héa p-xylen thanh p-toluilic axit, este héa axit nay bang
metanol, oxy hoa este cua axit toluilic thanh monoeste cua axit
terephtalic va este hoa thanh dimetyl terephtalat.
Khi diéu ché cac axit polycacboxylic thi sd lwong cac giai doan sé tang,
ddng thoi viéc phan tach san phdm sé cling cang phic tap. Vi vay
nguwoi ta da tién hanh sw oxy héa ban dau bang khéng khi va sau dé 1a
dwai tac dung cua axit nitric.
Chét xuc tac & dang hoa tan trong hydrocacbon ctia mubi kim loai
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(rezinat, naphtenat coban hay mudi coban va cac axit tao ra trong qua
trinh oxy héa) dwoc sir dung véi ham lwong 0.05 — 0.2%. Nhiét dd can
thiét dé oxy hoa xay ra vé&i van tdc cao thdng thwdng nam trong gidi han
tr 120 — 200°C, ddi khi nhiét dd dwoc chon dwa vao tinh tan cua axit
trong hén hop san pham. O truéng hop oxy hoa bang khéng khi, véi
nhiét do 120 — 200°C, thi dé git» hdn hop phan trng & dang 16ng can c6
ap suét cao ( thdng thuwerng khoang 0.2 dén 1 — 2MPa). Luc dé phan
nhiét tda ra dung dé lam séi nwdc tao thanh va hydrocacbon.

Hiéu suét cla axit thom thwdng gan bang 90%. Cac sédn pham phu do
s oxy héa sdu hon nhém metyl cia hop chat thom la axit formic va
CO,. Ngoai ra con tao cac san pham phu do sy oxy hoéa khéng hoan
toan, nhw khi oxy hoa p-xilen s& cho p-cacboxyl benzandehit tao cho
polyme c6 mau.

Déi voi phwong phap 4 giai doan da trinh bay & phan truéc dé diéu ché
dimetylterephtalat twr p-xilen co thé trong moét thiét bi phan rng thwc hién
cac giai doan oxy hoda p-xilen va metyl p-toluilat. Trong mét thiét bj este
héa s& tién hanh cd hai phan @ng este hoéa p-toluilic axit va
monometylterephtalat. Diéu nay cho phép tang dé hoa tan cla axit trong
hén hop phan (rng va gidm sbé lwong giai doan va sb lwong cac thiét bj
va tién hanh sy phan chia cac san pham chi sau giai doan este hoa.
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Hinh 7.7. So db céng nghé san xuét dimetylterephtalat
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1 — Thap oxy hoa, 2 — Bir)h ngwng, 3, 13, 15 — Thung chira, 4 — Bom, 5 — Van tiét lwu, 6 —
BO phéan dun s6i, 7 — Thiét bi este hoa, 8 — Thap rtra, 9 — Nguwng ty, 10, 12 — Thap chung
phan doan, 11, 14 — Binh ngung tach, 16, 18 — Binh phan tng khuay, 17, 19 — May li tam,
20 — BO phén tach, 21 — NG6i dun.

Sw xy hoa hén hop p- -xilen va metyl p- toluilat (ti 1€ 1 : 2) tién hanh
trong thap suc khi 1 v&i cac dng xoan lam lanh & 140 — 180°C va 0.6 —
1MPa. Khéng khi sau khi lam sach hkdi cac tap chat va nén dén ap suét
lam viéc, s& dwa vao phia dwdi thap qua éng phan phéi. Khi suc qua
hén hop phan &ng, khéng khi sé 16i theo hon xilen, ké dé ngung tu &
thiét bi 1am lanh 2 va dwa tr& vé thiét bi phan &rng ban dau. Xilen con lai
tr khoéng khi bay ra sé dwoc thu hdi nhd than hoat tinh (trén so d6
khéng biéu dién). Béi véi qua trinh gian doan, sy oxy héa sé két thuc
khi ndng dd thira ctia p-xilen trong hén hop phan rng 1a 1% va mic do
chuyén héa cta metylp-toluilat khodng 50%. Ché4t oxy hoéa chira 20 —
25% axit toluic, 30% este cua nd v&i metanol, 11 — 15% axit terephtalic,
20 — 25% monoeste cua noé cling nhw mét lwgng nhd dimetylterephtalat
va cac tap chat nhwa. Do sy c6 mét trong p-xilen ban dau céc tap chét
cla sy isome hoa nd va etylbezen trong chat oxy hoéa sé tao ra axit
phtalic, iso-phtalic va benzoic ca este cta chung.

Hon hop phan tng chay vao thung chtra trung glan 3, ké d6 nho
bom ap lwc 4 sé chuyen lién tuc vao thap este hoa 7 & phia trén. Thap
este c6 chira nhiéu mam choép xuyén 16 va chét 1dng sé chay xubng phia
dwadi thap. Con dong hoi cia rwou metylic tao ra nh& nung néng rwvou &
thiét bi dun séi 6 thi chuyén dong theo chiéu ngwoc lai. Nhd vao nhiét
cap tlr dong hoi, phan &ng este hda xay ra & nhiét d6 250°C va ap suét
2.5 MPa. Hoi rweou dwa vao véi lwong dw sé 16i cubn nwédce sinh ra trong
phan tng lam chuyén dich can bang vé phia tao thanh san pham este
héa. Hon hop metanol va nwéc thoat ra tw thiét bi 7 dwoc nguwng tu
hoan toan trong binh ngwng tu 9 va tir day metanol dwoc tai sinh bang
chung cét.

HAn hop este nhan tir day thap 7 dworc tiét kwu va dwa vao thap
chwng céat chan khéng véi ap suat dw 133gPa. Ban dau trong thiét bj
bdc hoi 8, gnuwdi ta tach dwoc hén hop este khdi cac tap chat nhya kém
bay hoi va dwa qua thap chung phan doan 10. O day phan chung nhe
nhan dwoc chinh la metylp-toluilat dwoc dwa tré vé thap, con phan con
lai dwoc cho chdy vé bdn chra 13 va tlr day mang di thuc hién qua
trinh oxy hoéa. Cac este cla axit dicacboxylic ttr day thap 10 tiép tuc
dwoc chung cat phan doan chan khéng & thap dém sb 12, tai day cau
t&r dimetylterephtalat dé& bay hoi nhat dwoc tach ra khéi hén hop cac
este dimetyl ciia cac axit dicacboxylic ddng hpan khac (isophtalic). Ké
do trong thiét bj ngwng tu phan tach 14, este s& ngwng tu va hoan lwu
mot phan vé thap con san phadm du thi chdy vao bén chiva 15. Phan
chat con lai & day thap 12 van chra mét lwong twong dbéi Ién
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dimetylterephtalat nén dwong mang di két tinh nh& dung dich metanol,
céac iso-phtalic thi hoa tan tét trong metanol nhwng dimetylterephtalat thi
khéng va du7o5c tach ra khéi ching & dang tinh thé (trén so d& khéng
biéu dién)

Pé lam sach lan cubi ra khdi cac san phdm phu va nhan duwoc
dimetylterephtalat c6 dd tinh khiét cao (99,9%), san phadm thé tlr bon
chra 15 s& duwoc két tinh 2 — 3 1an nh® dung dich metanol.
Dimetylterephtalat hoa tan vao metanol & 100°C trong ndi hap 16, 18,
sau do dwoc rira, ly tdm, loc trong cac thiét bj li tam 17, 19. Khi d6 dung
dich qua loc nhan dwoc tlr giai doan sau cung sé dwoc sir dung nhw la
chéat hoa tan dbi voi giai doan trwdc, con dung dich loc tir giai doan 1 thi
cho vao thiét bi nung néng, dun séi 6 va sau dé thwc hién phan &ng
este hoa. Hiéu suét tdng cong cla dimetylterephtalat ké ca lwong mét
mat dat khoang 85 — 90%.
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CHUONG 8: TONG HOP CHAT TAY RUA
Gi&i thiéu

Tw 1au, con ngudi da biét ding mét sb dung dich tay riba ty tao Iay,
nhw dung nwoc tro dé ngam tay dau m&, dung nwéc bd két dé goi dau
va giat tdy. Ngay nay, do nhu cau vé chat tay rira rat Ion, ma chét tay
rika nhw xa phong lai duwoc ché tao tir xut va cac loai dau thuc vat nhw
dau dira, dau mé... Cac loai dau nay nén dung lam thwc phdm cho con
nguwoi. Do d6, phai tim cac chét tiy rira thay thé ré tién hon, tét hon.

Dwa trén co s& phan tich trén, nguoi ta thay rang co6 thé dung nhirng
chat hodc hén hop cac chat co tinh tay va tinh hap phu dé tay rira. Do
do, ho da dung cac chat hiru co ¢ tinh hap phu va chét tao bot, mang
di kiem hoa thanh mudi kiém. Khi phan tan trong nwédc né vira cé tinh
tdy, vira co tinh hap phu, déng thdi cho thém chéat phu gia dé& hd tro 2
tinh chat trén. Cac ankylsunfat, ankansunfonat va arensunfonat Ia
nhirng chat hoat ddng bé mét théng dung, ching dwoc tbng hop tir cac
qua trinh sunfat hoa, sunfo hoa, sunfoclo héa va sunfooxy hoa.

8.1. Tong hop chat hoat dong bé méit dang ankylsunfat
Céc chat HDBM dang ankylsunfat cé thé chia thanh 3 nhém chinh:

Cac ankylsunfat bac nhat dwoc t6ng hop tr rwou bac nhat mach
thdng. Nhirng rwou nay, co thé la cac sdn phdm cla qua trinh thay
phan axit béo thién nhién, (vi du rwou laurilic Cq;H30H, miristilic
C44H290H) hoac duoc téng hop béng cach hydro hda cac axit béo cao
phan t&r, thu dwoc trong qua trinh oxy héa parafin hodc tdng hop oxo.

Cac ankylsunfat bac hai (con goi 1a typol) duwoc tbng hop tir H,SO,
va olefin mach thang (a — olefin thu dwoc trong qué trinh crachking nhiét
parafin hoac tdng hop co nhom), hoac tv rwou bac hai thu duoc bang
phwong phap oxy héa truc tiép parafin mém. Cac nhém sunfoeste trong
phan to typol nam & nguyén tlr cacbon bac hai bét ky, do vay nguyén
liéu dé tbng hop chung ngoai a — olefin con c6 n — olefin v&i n6i d6i nam
gilra mach thu dwoc bang cach dehydro héa parafin mém.

Este sunfat dwoc tdng hop bang sunfat hda cac san phdm cia qua
trinh két hop 2-3 mol etylenoxit v&i reou hoac ankylphenol:

+nCH, - CH, -0
RO A2 2275 R (OGH,CH -)y0H =23~ R - (OCH,CH, -);0S0,0H

Cac tinh chat HPBM cla ankylsunfat phu thudc vao ciu tao va chiéu dai
nhém ankyl cling nhw vj tri cia nhém sunfat. Cac tinh chat nay sé giam
manh néu cé qua trinh phan nhanh cla mach cacbon. Do vay, trong
tdng hop cac chat HDBM ngudi ta thwong st dung cac ruou va olefin
mach thang. Ngoai ra, con mét nguyén nhan nira la qua trinh phan
nhanh mach cacbon sé lam giam kha nang phan hudy sinh héa cua cac
chat HDBM.
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Kha nang tay rira manh nhat quan sat dwoc & nhivng ankylsunfat v&i
nhém sunfoeste cubi mach (tirc Ia & cacbon bac nhét), va tinh tay rira
s& gidm theo su di chuyén ctia nhém nay gitra mach. Vi du véi penta-
dexylsunfat C5H3,0S0,0na, sy anh hwéng vi tri sunfoeste dén kha
nang tay rlra nhw sau:

Bang 8.1. Anh hwéng vj tri sunfoeste dén kha nang tay rira

Sé nguyén t&¢ C véi nhom OSO,0ONa 1 2 4 |6 |8

Kha nang tay riva (%) 120 [ 100 |80 | 50 | 30

Kha nang tay rira cao nhéat cho nhitng ankylsunfat bac nhat dat dwoc
khi mach hydrocacbon chira 12-16 nguyén t&r cacbon, con dbi voi
ankylsunfat bac hai gia tri nay la 15-18. Trong trwudng hgp 7-ankylsunfat
kha nang tay rira thay déi nhw sau:

Bang 8.2. Kha nang thay ddi tinh ty rira cia 7-ankylsunfat

Sé lwong bd nguyén t&r cacbon 11 (13 |15 |17 |19

Khé nang tay rira (%) 20 |40 |120|140 130

C6 thé thay rang dé tbng hop cac chat ty rira dang ankylsunfat nén
st dung cac ruou bac nhat 1a a — olefin C4, — C4s mach théng.

Xét theo cac tinh nang tay rira thi cac ankylsunfat bac nhat dwoc xem la
cac chat HDBM tét nhat, sau d6 1a cac ankylsunfat bac hai. Trong coéng
nghiép cac chat tiy rira, ankylsunfat dwoc san xuat dwéi dang hén hop
l6ng (ham lwong chat HDBM 1a 20 — 40%) hay dang bét. Chung duoc
st dung lam bdt giat quan 4o, vai, len ...

8.1.1.Sunfat héa bang axit sunfuric

Qua trinh sunfat hda rwou va olefin bang H,SO,, dé tdng hop chét
tdy rtra c6 nhiéu diém gidbng nhau. Ca hai phan rng dwoc tién hanh &
nhiét do thap (0 + 40°C), cé khudy tron manh va gidi nhiét nhanh. Khi
thwe hién quy trinh gian doan, nguoi ta st dung thiét bi phan rng cd
canh khuéy va cho tr tlr axit vao rwou hodc olefin. Khi phan (rng xay ra,
hén hop sé tré nén sét, do d6 can tr& qua trinh khuay va l1am lanh. Con
néu thwe hién qui trinh san xuét lién tuc thi s& dung cac thiét bj ndi tiép
c6 canh khuay.

Trong qua trinh sunfat héa rwou, hén hop thu dwoc chi yéu chira
ankylsunfuric axit, ngoai ra con c6 axit va rwou chwa tham gia phan
ing. Con trong sunfat héa olefin, ngoai san phadm chinh con cé olefin
chwa tham gia phan ng, mét lwong diankylsunfuric axit, ete va polime.
So d6 khdi xtr ly hén hop nay dwoc trinh bay trén hinh 8.1.

Hén hop dwoc trung hda bang kiém dam dac & khéi the hai, tai day
nhiét dd khéng dwoc phép qua 60°C, va xay ra cac phan trng sau:
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ROSO,0H + NaOH — ROS0,0Na + H,0

R2804 + NaOH —— ROSOZONa + ROH

Ngoai ra, lwgng axit dw sé tré thanh sunfatnatri. Ngui ta phan tach
hén hop nay & khdi 3 bang cach dung ruwou (etanol hodc isopropanol)
dé trich ly cac chéat hiru co, con lai 1a sunfatnatri (n6 dwoc tach ra nhw 1a
chat thai). Sau d6, dung dich rwou chira cac chat hivu co dwoc lam
lodng bang nwéc va tai khdi (4) dwoc trich ly bang xang dé tach cac
chat hiru co ban dau chwa tham gia phan &ng, va tach cac san pham
phu. H8n hop trich ly s& dwoc x ly trong khéi (5) bang cach chung cét
xang, phan con lai sé dwoc duwa tré vé qua trinh sunfat héa. Con dung
dich cac ankylsunfat trong nwédc - rwou tir khdi (4) dwoc chuyén qua
khdi (6 ) dé chwng cat rwou, phan dung dich nuwéc con lai sé di vao khbi
(7), tai day ankylsunfat dwoc trén hop véi cac ciu tir khac nhau nhw
phosphat, soda, cacbonxylmetyl xenlulo, chéat tdy... d& tao thanh chat
tdy rira. Sau dé hén hop nay sé dwoc say trong khdi (8) va nghién,
dong géi trong khéi (9).

Néu san xuat cac chat tay rlra chat lwong thap, theo qui trinh don
gian thi cé thé khdng can cac khdi 3, 4, 5 va 6. H6n hop sau khi trung
hoa, sé truc tiép di vao céng doan trdn, hay trwéc d6 cé thé tién hanh
chwng cét cac chéat hiru co bang hoi nwéc. Chat ty rira san xuét theo
qui trinh nay sé chira nhiéu mudi sunfatnatri.

—+ Y l l

\ 4

[

Hinh 8.1. So db cac qua trinh chinh san xuat CHDBM dang ankylsunfat
1 - Sunfat héa; 2 -Trung hda; 3 - Tach sunfatnatri; 4 - Trich Iy; 5-Tai siph xang va tach
cac cau tir chwa phan rng; 6 - Tai sinh rwgu; 7 - Tron hop; 8 - say; 9 - nghién va dong goi.
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Nhirng nhwoc diém clha qui trinh trén c6 thé k& dén la: tan dung
khéng hét nguyén liéu ban dau, thai ra nhiéu sunfatnatri, cong nghé
twong dbi phirc tap khi phai san xuét chét tay rira chat lwong cao. Do
vay, hién nay phuong phap nay da duwoc thay thé bang cac cong nghé
tién tién hon.
8.1.1.Sunfat héa rwou bang axit closunfuric

Tinh wu viét cla phwong phap nay, la qua trinh phan (rng bat thuan
nghich, van téc phan trng cao, cho phép ty & sir dung dwong lwong cla
cac cau t& ban diu va hiéu suat chuyén hoa thanh ankylsunfat gan nhuw
dat gia tri ly thuyét. Ngoai ra, gan nhw khéng cé san pham phu, duy nhat
chi ¢6 khi HCI sinh ra, nhwng rat dé thu dwoc lai dwédi dang dung dich
20 — 30%. San phdm duy nhét ctia phan &ng nay |a ankylsunfuric axit,
diéu nay cho phép don gian hoa tbi da giai doan x& ly s&n pham, ddng
thdi co thé tbng hop chét tay rira thanh phdm c6 chét lwong cao, khoéng
l&n mubi vd co. Véi nhitng wu thé trén day, hién nay phwong phap
sunfat héa nay dang dwoc tvng dung réng rai.

M6t trong nhirng dac diém cta phwong phap sunfat hda rwou bang
closunfuric axit Ia qua trinh tao thanh khi HCI, d6i khi khé loai hét do hén
hop tré nén sét. Nguoi ta dé nghi nhiéu bién phap loai bé HCI nhw sir
dung dung méi, chan khéng..., nhwng bién phap hiru hiéu nhéat 13 tién
hanh phan (rng trong thiét bj tao cho chat 16ng c6 bé mat riéng I&n.

So dd6 mét loai thiét bi nay dworc trinh bay trén hinh 5.2.a. Trong thiét b
dang dia nay, cé lap hé théng 6ng xoan gidi nhiét va canh khudy. Tai
tam dia, nguwdi ta cho closunfuric axit va rwou vao, tai ddy mot phan cac
clu t&r sé tac dung v&i nhau. Sau d6, ngudi ta cho hdn hop chay qua ké
h& gitra dia v&i thanh ndi phan &ng (thanh ndi phan tng dwoc lam lanh
bang vé 4o nuwdc). Nhw vay, trén thanh ndi phan (rng, qua trinh sé tiép
tuc va két thic, doéng thoi khi HCI dwoc thoat ra dé dang hon. Hén hop
thu dwoc sé di vao bd phan trung hoa. Nhw vay theo phwong phap nay
chi can str dung cac khéi 1, 2, 7, 8 va 9 trén hinh 5.1, déng th&i thém
mot khdi thu héi HCI.

8.1.2.Sunfat héa rwou bang SO;

Phwong phap nay ciing c6 nhiéu wu diém twong tw khi s dung
closunfuric axit. Ngoai ra, gia thanh cia SO; ré hon so v&i closunfuric
axit, ddng thdi khdng sinh ra khi HCI. Do vay, c6 thé néi day 1a phwong
phap tién tién nhéat va hién nay chung dang thay thé cac phwong phap
khac trong san xuat cdng nghé.

Cac kho khan cha yéu khi thwe hién phwong phap sunfat héa rwou
bang SOj; la van téc phan (rng rat I&n, dd tda nhiét manh, dé& dan toi
hién twong nhiét cuc bd, thuc day cac phan rng phu va sadn pham cé
mau tbi. D& han ché cac khd khan trén, ngudi ta khdc phu bang cach
lam loang khi SO; bang khéng khi dén néng dd thé tich 4 — 7%. Tai
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nhirng nha may san xuét,theo phwong phap nay véi cdng suét Ion,
nguwoi ta két hgp thém thiét bi oxy héa SO, (khi SO, thu dwoc tvr cac
nha may luyén kim mau).

3] v
Z
>
5
¥ = ki NaOH
—» H 2 O ) \v
ROH

Hinh 8.2. So d6 cng nghé san xuat chét tay rira trén co s& ankylsunfat.

1 - Thiét bi phan tng; 2 - Thiét bi loc; 3 - Thiét bi hap thu; 4, 6 - Thiét b trung hoa; 5 -
Thiét bi lam lanh; 7 - Thiét bi tron; 8 - Thiét bj say phun;

9 — cyclon; 10 — Bang tai; 11 — Bom.

So d6 céng nghé san xuét chat tay rira trén co s& ankylsunfat dwoc
thé hién trén hinh 8.2.

Ruwou, khéng khi va khi SO; duwoc dwa3dién tuc vao thiét bij dang
mang (1). Khi thoat ra ti thiét bi nay dwoc tach bdi thiét bi tach (2), sau
do hap thu tai thiét bi (3) défam sach khdi khi SOs. Ankylsunfuric axit
dwoc dwa qua trung hoa tai thiét bj (4), c6 kém theo bd phan lam lanh
(5), tai day nhiét d6 khong dé vwot qua 60°C. Tiép theo tai thiét bj (6),
ngwdi ta tién hanh trung hoa chinh xac, tirc 1a hédn hop qua thiét bi nay
s& c6 pH = 7 (dwoc kiém tra bang pH ké). H6n hop sau khi trung hoa sé
dwoc dua vao thiét bj tron (7), & day ngudi ta thém cac chat phu gia
nhw phosphat, soda, chat tdy, cacboxymetyl xenlulo dé& tao thanh chét
tay rira. H6n hop thu dwoc s& bom vao thiét bi sy phun (8). Cac hat
ran sé thu héi & xyclon (9). Bot giat thanh pham tir thiét bi (8), (9) dwoc
truyén qua céng doan ddgr$@ theo bang.

8.2. Tong hop chéat hoat dong bé mat dang ankylarensunfonat

Cac chét hoat dong bé nfél‘lh@y c6 nhém ankyl n&i véi nhan thom (phan
ky nwdc) va phan wa nwdc 1a nhom sunfonat SO,0ONa. Chung duoc
chia thanh hai loai: Sunfonat dau mé va Sunfonat tbng hop
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8.2.1.Sunfonat dau mé

Puoc tbng hop bang sunfo hoéa cac phan doan ddu md cé chira
hydrocacbon ankylaromatic.

Céc ankylarensunfonat ddu mé dwoc diéu ché khi x&r ly cac phan
doan dau md khac nhau bang oelum. DPéi khi ching duwoc tao thanh
ngdu nhién khi dearomatic héa cac m& béi tron bang oleum. Cac
hydrocacbon ankylaromatic c6 trong dau mé rat khac biét vé ciu tao
(chiéu dai va s nhém ankyl, s nhan thom), do vay cac sunfonat thu
nhan tlr ching Ia mét hén hop twong dbi phire tap, phu thudc vao khéi
lwong phan t& trung binh clia m& ban dau ma cac sunfo axit thu dwoc
c6 thé tan trong nwéc hodc trong dau.

Cac sunfonat dau mé cé tinh hoat déng bé& mat thap hon so vé&i cac loai
tdng hop nhwng chang cé gia thanh ré hon. Ching cé mui (do cac tap
chéat trong m&) va cé mau (déi khi c6 mau den), do vay ching dwoc st
dung mét cach han ché dé lam chét tdy rira. ng dung chi yéu clia cac
sunfonat nay Ia dung lam cac chét tang dé nhét cho ddu mé, chét nhi
hoa hodc ddng tu trong cédng nghiép dau mé, cac tac nhan tao bot...
8.2.2.Sunfonat tong hop

Céc ankylarensunfonat tdng hop (con goi 1a sunfonol) 1a cac chat tay
rira cht yéu (chiém gan 50% tdng san lwong cac chét tay rira céac loai).
San pham ndi tiéng dau tién clta dang nay la Nekal, dwoc tdng hop twr
naphtalen, xt ly bang isopropanol (hodc isobuttanol) va axit sunfuric.
Axit sunfuric ddng thdi thwe hién hai chire ndng 1a xuc tac cho qua trinh
ankyl héa va tac nhan sunfo hoa, trong dé sé c6 hai nhédm ankyl tham
gia vao nhan thom:

C10H8 + 2ROH + H2804—> R2010H5SOZOH + 3H20

Do hoat tinh b& méat cia cac san pham dang Nekal twong dbi thap,
ngwdi ta dé nghién cteu kha nang tbng hop cac chat HDBM tir benzen
bang cach ankyl héa va sunfo héa né. Cac két qua cho thay, cac tinh
chat HDBM cla ankylarensunfonat phu thudc rat nhiéu vao céu tao cla
nhém ankyl. Vi du, néu nhém phenylsunfonat & vi tri 1 va nhém ankyl co
céu tao mach thang thi cac tinh chét ty rira cyc dai dat duoc khi nhém
ankyl chua 11 -14 nguyén t&r cacbon. Vi tri cia nhém phenylsunfonat
v&i mach hydrocacbon thang cua nhom ankyl thi cac dong phan 2 va 3
c6 tinh chét tay rira tét nhat, con khi nhém thé chuyén vé gitba mach thi
tinh tay riea cling bj giam.

Tw céac sb liéu trén nhan thay, dé tbng hop ankylarensunfonat nén st
dung ankylnenzen v&i nhém ankyl Cyo-Cye, t6t nhat 1a C44-C44 . Do van
dé phan haysinh hoa, cac nhom ankyl cang it phan nhanh cang tbt, con
viéc st dung dodexyl benzensunfonat (DBSA) téng hop tir tetrame cua
propylen, da bj hay bé & nhiéu nwéc. Hién nay, nguon nhoém ankyl chd
yéu duoc khai thac tir cac phan doan diu héi ctia dau parafin hodc cac
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parafin mém tach ra tr cac phan doan thu dwoc tr ure hay zeolit; ngoai
ra co thé st dung n-olefin voi néi ddi cudi mach hodc gi(’a mach thu
dwoc trong qua trinh cracking parafin civng hay dehydro hda parafin
mém. Khi st dung parafin, toan bd qua trinh bao gém: clo hoéa, ankyl
hoa benzen, bang ankylclorua, sunfo héa va trung hoa. Néu s dung
olefin lam nguyén liéu thi qua trinh sé& la ankyl hoa, sunfo héa va trung
hoa

() +0gHy H,50, NaOH

H —2>RC|—>R06H5 H_O> RC@H4SOQOH —> R05H48020Na
KO KO My -1yl

WL 50, N20H
g —> RR,.CH'06H5—>R’R”CH-06H43020H—>R,R”CH.CBH43020N3
H50

)

San pham thu dwoc 1a mét hdn hop cac sunfonat chira cac nhém ankyl
c6 d§ dai khac nhau. Ngoai ra, do qua trinh isome héa dwéi anh hudng
cta AlCl; sé tao ra cac chét trong d6 nhém phenylsunfonat gan véi cac
nguyén tir cacbon bac 2 ciia nhém ankyl.
Ankylarensunfonat 1a nhitng chét tinh thé ran. Khi nhém ankyl cé dd
phan nhanh thi cac chat nay tan tét trong nwéc. Khi chiéu dai nhém
ankyl tang, d6 phan nhanh it, sé lam giam kha nang hoa tan trong nwéc
va rwou. Cac chat nay hau nhw khédng mau khéng mui. Chang dwoc st
dung dé tbng hop cac bot gidt quan 4o, vai, len, ...

So dd céng nghé clia phuong phap nay khéng khac biét nhiéu so
v&i qua trinh sunfat héa rwou. Qui trinh cong nghé da don gian hoéa
dwoc thé hién trén hinh 8.3. Tai khéi (1), ngwdi ta thwe hién qua trinh
oxy héa SO, thanh SO; bang oxy khéng khi. S&n pham thu dwoc sau
khi lam lanh va ngwng tu & sinh han (2), dwgc chlra trong thung chira
(3) la dung dich ctia SO3; néng dd 10 — 15% trong SO, Idng. Dung dich
nay cung v&i dung dich hydrocacbon trong SO, duwoc dwa vao thiét bi
phan rng (4). H8n hop chét 16ng di ra khai thiét bj (4) con chira khoang
5 — 7% SO,. Pé tach lwong SO, nay, ngwdi ta tién hanh dun néng va
sau d6 cho bbc hoi & thiét bi bdc hoi (5). Chét 1dng con lai di vao thung
chtra (7) va sau dé dwa di x i tiép tuc (trung hoa, trén, sdy, déng goi).
Phan SO, béc hoi & thiét bi (5) dwoc dwa tré lai khdi (1).
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Hinh 8.3..So dd céng nghé ctia qua trinh sunfo hoa

1- Khéli oxy héa SO, thanh S,O3; 2 - Sinh han; 3, 7 - Thung chra;

4 - Thiét bi phan rng; 5 - Thiét bi boc hoi; 6 - Hé thong gia nhiét.

Hinh 8.4 14 so dd cdng nghé xudt CHPBM dang ankansunfonat bang
phwong phap sunfoclo hdéa — quang héa. Hoat ddong cia day chuyén
nhw sau :

Clo nhan dwoc béng phwong phap béc hoi clo léng, duoc trén voi
SO, (lwong SO, lay dw khodng 5% so v&i clo) va dwa vao phia duoi
cda thiét bi phan ng (1), cac chéat khi nay sé& suc vao I&p chat ldng
chira trong thiét bi nay. Ngudi ta cling dwa vao thap phan &ng (1),
lwong parafin m@i cung véi parafin thu héi sau phan (rng. Nhiét cla
phan rng duoc gidi phong bang sinh han (2), hén hop phan rng di qua
sinh han nay bang hé théng bom (3). Khi thai di ra tw thiét bi (1) bao
gém HCI va SO, chwa phan (rng. Cac khi nay dwoc dwa vao lam sach &
khoi (4).

Hén hop & thiét bi (1) s& chay tir bén héng qua thiét bj thdi khéng khi
(5). Tai day, lwong HCI va SO, tan trong hén hop sé duoc loai bo bdi
luong khong khi. Tiép theo hon hop dwoc trung hoa bang dung dich
kiém & 100°C trong thiét bi (6), dé 1ang trong thiét bi (7). L&p & trén |a
phan hydrocacbon chwa chuyén héa va mét lwgng nhd ankylclorua
phan nay dwoc dwa héi lwu lai phan (ng bang bom (8). Lop & dudi
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dwoc lam lanh trong thiét bi (9) dén 5 — 10°C va tach trong thiét bi (10).
Phan san pham dworc tiép tuc xt li, bang cach pha loang véi nwéc dén
20% trong thiét bi tron (11) va tay trang trong thap (12). Giai doan cubi
cung la ¢6 chan khéng dé thu nhan ankansunfonat dwéi dang dung dich
trong nudc véi ndng dd 60%.

H,0 . Khi thodt
_ Axit HCI
A A o o
4
9} khi
- 5 ;
1 10
AN 12
C'_2,____ NaOH ]
muoi
SOz ___ T’ 4
\
RH Khong khi i 4.%
~— A :\:
Cl,
H,O
\

Hinh 8.4. So db cong nghé san xuit CHPBM dang ankansunfonat bang phwong phap
sunfoclo héa — quang hoa.

1- Thap phan ng ; 2, 9 - Sinh han ; 3, 8 - Bom ; 4 - Khéi thu khi HCI va lam sach khi thai ;
5 - Thiét bi thdi khdng khi ; 6 - Thiét bj trung hoa ; 7, 10 - Thiét bj tach ; 11 - Thiét bj tron ;

12 - Thap tay trang.

8.3. Phan loai chat hoat déng bé méat (HDBM)

8.3.1.Chat hoat dong bé mat nonionic (NI)

C6 kha nang HPBM khéng cao. Em dju v&i da, 18y dau it. Lam bén
bot, tao nhii tét. C6 kha nang phan gidi sinh hoc. it chiu anh hwéng cta
nwdc cirng va pH cua moi trwedng, tuy nhién cé kha nang tao phirc voi
mot sb ion kim loai néng trong nwéec....

Hién nay dé téng hop ching, phwong phap dwoc dung phd bién nhat
la qua trinh etoxy hda tir rwegu béo véi oxyt etylen: Céng thire chung: R-
O-(CH2-CH2-O-),H.

Céac rwou béo nay c6 ngudn gbc thién nhién nhw dau thuc vat, mé
dong vat théng qua phan *ng H, hda cac axit béo twong rng:

VD: n - CH3 - (CH2)13 -COOH + H2 n- CH3 - (CH2)13 - CHon

Hodc bang con dwdng tr rwou tdng hop: bang cach cho olefin-1
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phan &ng v&i H,SO., réi thiy phan (thu dwoc rwou bac 2). Trong
thwong mai, loai nay co tén goi: tecitol 15-s-7, union caride 15-s-9...

Chét hoat dong bé mat nonionic dwoc phan loai thanh cac dang co
ban sau:

Copolimer c6 céng thirc chung: HO-(OE),-(OP)n-(OE),-H, hoac HO-
(OP),-(OE)m-(EP)n-H. Ty sé PO/OE c6 thé thay dbi: 4 - 1 hoac 9 - 1.
Trong lwong phan t&r thAp nhat: 2000dvC, théng dung nhat hién nay la
loai n = 2 va m = 30, ching tao bot kém nén dung phd bién trong cac
san pham tly rira chuyén dung cho may: may rira chén, may giat,
khéng gay hai cho méi trwdng, doc tinh yéu. Tuy nhién dung lwong
khong I&n vi kha nang phan hdy sinh hoc cham.

Cac oxyt amin, ankyl amin, regu amit, polyglycerol ete, polyglucosit
(APG)... Nhém nay co6 tinh chéat ndi troi 1a rat 6n dinh véi chat tay co clo,
nwdc javel, chat oxy héa... thwéng dung 1am tac nhan nén, tang tinh 6n
dinh bot, lam sét, tao anh anh xa ct cho san phém ... dac biét dé bj
phan huy sinh hoc, dé la oxit amin, ankyl amin, ankylmonoetanolamit,
polyglycerol ete, anlkyl polyglucosit (APG), sunfonat Betain,
ankylaminopropylsunfo betain, betain etoxy hoéa.
8.3.2.Chat HDBM anionic

C6 kha nang HBDBM manh nhat so v&i cac loai khac. Lam tac déng
tdy rlra chinh trong khi phdi liéu. Kha nang 14y diu cao. Tao bot to
nhwng kém bén... Bi thu ddng hoa (mét kha nadng tay rira trong nudc
clrng, cirng tam thoi, cac ion kim loai ndng (Fe*, Cu®*...)

Chét HDBM anionic rat da dang va t rat lau con nguoi da biét st
dung trong céng viéc giat gid. Chia lam hai loai chinh:

C6 ngudn gbc thién nhién:

D6 chinh 1a sa&n phdm tir phdn &ng xa phong héa cla cac estec axit
béo v&i glyxerin (diu co, dau dira, dau nanh, dau lac, dau cao su... m&
heo, m& clru, m& bo, m& hai ciu, mé ca VOi...)

C6 nguén goc tir dau mé:

Théng qua phan &ng ankyl héa, sunfo héa cac dan xuat anlkyl, aryl,
ankylbenzen sunfonic.

Parafin sunfonate (SAS): hién nay cac SAS chwa dwgc s&r dung cho
bét gidt vi gia thanh con cao. Do c6 khad nang phan hiy sinh hoc tét nén
rat dwoc khuyén khich st dung.

PAS: 1a chit HDBM dang este do phan (rng gira rwou béo va oleum
SO:s.

8.3.3.Chat HDBM cationic

C6 kha nang HPBM khéng cao. La chat HDBM cé nhém ai nwdc 1a ion
dwong, ion dwong théng thuwong la cac dan xuat cia mudi amin bac
bdn cuda clo.

Em diu v&i da, tdy du it, khéng dung véi muc dich tao bot. Lam bén
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bot, tao nhii tét... Cé kha nang phan giai sinh hoc kém, hién nay nguoi
ta dung clorua ditearyl diamin amoni bac bén vi kha nang phan giai sinh
hoc tét hon.
Twong lai trén thi trwdng, sé cd cac cationic dang nhém chirc este dé
phan giai sinh hoc hon cho méi trvdng, va giam kha nang gay di &rng
khi st dung. Cha yéu lam triét tiéu tinh dién cho toc, vai soi... nén lvong
dung rét it.
8.3.4.Chat HDBM Iwéng tinh

C6 kha ndng HDPBM khéng cao, 1a chat HDBM c¢6 cac nhém luwéng
cwc vira tich dién am vira tich dién dwong (amin, este). O pH thap
chung la chat HDBM cationic va la anionic & pH cao. Cé kha nang phan
hay sinh hoc. Lwong dung khodng 0,2% -1% trong cac san pham tay
rera.
Phan loai

Trong nhém cac chat HDBM lwdng tinh, hién nay cac dan xuét tw
betain dwoc st dung réng rai nhat. Ching gébm cac nhém chinh sau:
Ankylamino propyl betain,
Khi R la gbc lauryl thi co tinh tay rtra rat tét, khad nang tao bot manh,
khéng Ia khé da, dju cho da... hién nay trén thj treéng thwong thay phdi
trong: dau gdi, sira tdm, nwéc rira chén... véi tén goi: cocoamino propyl
betain (CAPB).
8.4. Nguyén liéu san xuat cac chat tay rira
8.4.1.Axit dodexy benzen sunforic
Tinh chat ly hoc

DPodexy benzen sunfo axit, viét tdc la DBSA, c6 c¢dng thirc phan ti Ia:
C12H25C6H4SO3H
La chat 16ng mau den nau nén goi la kem den. C6 dd nhét cao, cé phan
tr lwong M = 326 dvC, ty trong d = 1,05. O nhiét do thuwong co6 hoi SO;
bay ra nén cé mui hac va gay doc hai cho co quan ho héap.
Khi gap nwéc cd hién twong von cuc lai va rat kho tan, tan it khi khuéy
manh.
Khi roi vao da lam khd da, dé& lau lam béng nhe. Trén thi trwong ban
DBSA c6 ham lvgng 96% dén 98% con tir 1 dén 2% la H,SO,, tir 1 dén
2% la chéat chwa bi sunfo hoa.
Diéu ché

Trong cong nghiép, nguoi ta diéu ché DBSA bang cach sunfo hoa
dodexy benzen.
C12H25C6Hs + SO3 —— C45H,5C6H4SO3H
Trong qua trinh san xuét, nguwdi ta suc SO; tr dwdi thap di 1én. Con
dodexy benzen thi tudi tir trén xudng. Dé tang dién tich tiép xuc, nén
dung dém xbp & trong thap, viéc nay lam tang hiéu suat tao DBSA.
Trong qua trinh sunfo héa, con mét lwgng SO3; hdoa tan vao DBSA, do
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do6 DBSA con mét lwgng SO; mang theo trong san phdm va cling con
mot phan cac chat chwa bi sunfo hoa.
(Png dung va bao quan

DBSA duoc str dung lam chét tao bot trong coéng nghiép san xuat
cac chét tdy rira, DBSA dwoc dung san xuat DBSNa 1a chat tay rira
chinh. Ngoai ra, DBSA con dwoc dung trong cdng nghé tuyén khoang.

DBSA dwoc nhap tlr nwéc ngoai chira trong thung kin. Dé & noi khé
rao va mat. Kho chira DBSA khong duoc gan Itra, phai dam bao quy tac
phong chdng chay vi DBSA dé chay. Khi dung 'xong phai day kin vi nd
c6 hoi déc SO; bay ra. Kho chira va noi san xuét phal thoang.
Khi st dung tranh dé DBSA bam vao da, vao mat, can cé khau trang,
gang tay cao su, kinh bao hd, gidy, mi...
Khéng dé DBSA db ra nén vi n6 doc va rat tron sé bi té nga. Khi da bj
dd can thu gom vao bdn thu héi va phai lam sach nén, bang thAm mun
cwa quét don di.
Khéng dé& cac hoa chét khac 1an vao kho DBSA. Khi bj DBSA bam vao
da can rira ngay bang nwéc voi chay rdi riva bang xa phong cho sach.
8.4.2. Natri hydroxit - NaOH
Tinh chat ly hoc

Natri hydroxit la chét ran, tinh thé cd mau tréng co ty trong d = 2,13,
phan t& lwong M=40 dvC. Trong khéng khi rat dé& hat &m chay rira. Tan
nhidu trong nwéc, & 20°C tan 109 gam/100g H,O va & 100°C
347gam/100g H,0. Néng chay & 318°C va soi & 1388°C.
Dung dich xut c6 tinh an da nén con 90| la xut an da. Bi xut bam vao da
dé lau gay béng nang, do dé ta phal rira ngay bang dong nwéc chay, roi
rira bang xa phong cho k¥, nhiéu lan.
Diéu ché

Trong cdng nghiép, nguwdi ta diéu ché xat bang nhiéu phwong phap.
Nhwng hién nay phwong phap dién phan dung dich mudi &n dwoc dung
nhiéu nhat.
Nguyén téc cla phwong phap nay 1a dung dong dién mét chiéu dién
phan dung dich mubi &n, gitra hai dién cwc cé mang ngan. O trong dung
dich phan ly ra cac ion.
NaCl Na"  + Cr
Va nuwéce clng phan ly it
H,0 - H" + OH"
Tai cyc dwong:
ion CI" va ion OH" t&i, nhwng chi c6 ion CI phéng dién (nhwdng dién tr
vao dién cyc dwong).

Cr- e = ¢l
2CI -2¢ = 2cI° =Cl, 1
Tai cwc am
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ion Na* va ion H" t&i. Nhwng chi co ion H' Ia phdng dién (nhan dién to
tr dién cwc am).

H* + e H°

2H* + 2e 2H°  =H, 1

Con dung dich ¢é cac ion Na* va OH chinh l1a dung dich xut, dung dich
chay ra con mang theo mudi chwa bj dién phan. Ngwoi ta mang céd dac
rdi lam lanh cho muéi két tinh, mang di tdch mudi ra, con dung dich xut
thu dwgc mang di str dung trong cong nghiép.

S& di phai c6 mang ngan gira hai dién cwc la dé tranh cho clo bay
sang cwc am, tac dung vai xut tao nwdc javen va lam cho hiéu suét dién
phan giam.

Png dung va bao quan

Xut la mét trong cac héa chat co' ban nhat. N6 duoc (ng dung rat
nhiéu trong cong nghé gidy, cong nghé san xuat chét tay rira, cong
nghé nhudém tay vai, cdng nghé san xuét thay tinh 1dng...

Xut san xuat ndi dia la dung dich xut, dwoc chtra vao cac thung béng
sat. Xut nhap ngoai la xat rén, cling dwng vao thung sat. Thung chira
xut phai kin vi dé& hut &m, chay riva.

Khi st dung xat, ngudi cong nhan nhat thiét phai deo bdo ho lao déng
tr quan 4o, Gng, gang tay, khau trang kin .

Khi bi xit bam vao da phai rira ngay bang VoI nuoc chay, roi rira bang
xa phong that ky.

Kho chira xat phai khé thoang, hé théng dién phai cao, céng tac phai dé
bé&n ngoai phong kho. Tranh dé& hé cac dwdng day dién & trong cac kho
hoa chat nhat 1a kho xut, vi dién dé bi ro ra do am.

8.4.3. Natri cacbonat - Na,CO;

Tinh chéat ly hoc

Natri cacbonnat con goi 1a s6da, 1a chat ran, tinh thé mau tréng, co ty
trong d = 2.53, phan t& lwvgng M = 106 dvC. Nhiét dd ndéng chay la
851°C. Khi dun néng cao hon nira né bj phan hay.

Séda dé tan trong nwéc, & 20°C tan 1a 21,5g/100g H,O, & 100°C tan 13
45,5g/100g H,0. Trong khéng khi &m né dé& hut nwéc va chay rira.

Trén thi trwdng soda phai cé ham Ilwvgng nhw sau: Na,CO3 = 99% cac
chét khong tan <0,1%. Mau trdng va khéng c6 mui.

Diéu ché

Trong cbng nghlep diédu ché soda hién nay ding phuong phap
solvay. Nguyén tac cia phwong phéap 1a dung nwoc mudi bdo hoa hap
thu NH; va CO, tao thanh natri bicacbonat két tda.

NaClH + NH3 + CO; + H,O ——— NaHCO3l+ NH,4CIH

Sau d6 loc ldy NaHCO; r6i dem nung dwoc soda
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0
NaHCO; —» NaCO; +CO, + H,0

Khi CO, dwgc thu quay tré lai cdng doan trué’c;

A‘mon‘clorua NH4CI dwoc tai sir dung NH;, dé quay tré lai cdng doan
dau bang nwéc voi tac dung trong thap tai sinh NH; theo phan wng:
Ca(OH), +2NH4Cl —— CaCl, + 2NH3 + H,0

ng dung va bao quan

Soda dung rat nhiéu trong cdng nghé ché bién thwc pham, cong
nghé nhudm, ché tao chét tay rira, trong cdng nghiép thiy tinh dung
soda lam chét tro dung. Trong dwoc phdm dé ché tao natri bicacbonat
lam thudc khir toan cho dau da day
Soda ciing la héa chét co ban dwoc dung rat nhiéu.

Soda phai dwng trong bao kin, thung kin; kho dé& soda phai khé rao
va thoang mat. Soda ciing &n da nén khi st dung can cé trang bi bao
ho lao dong.
8.4.4.Natri silicat - Na,SiO;

Tinh chéat ly hoc

Natrisilicat 14 chét ran tinh thé trong suét, ty trong d=2,4. Phan to
lwong M=124 dvc, cé nhiét d6 néng chay Ia 108°C.

Natrisilicat dé hut nwdc. Ngdm nwédc thanh céng thire nuwoc la:
Na,Si0;.9H,0. Tan nhiéu trong nwdc ndng, it tan trong nuwde lanh.
Trong c6ng nghiép dung natrisilicat khoang 39%. Goi la thay tinh Iéng
c6 quy chuan nhw sau:

Ham lwvong nwéc < 60%

Ham lwvong Na,O = 10%

Modun silicat tir 2,4 dén 2,8

Ty trong d=1,383

Ché4t khéng tan < 0,5%

Diéu ché

Trong cdng nghiép diéu ché thiy tinh 1dng bang cach cho cat tac
dung vé&i dung dich xut trong thung st dwoc dun nong. Trong céat chu
yéu 1a SiO, tac dung v&i xat theo phuwong trinh phan (rng

. t
SIOZ + NaOH _0> N828i03 + HQO

Sau dé dem loc 14y dung dich thay tinh 16ng déng vao thung phuy.
(Png dung va bao quan

Thay tinh I16ng dwgc dung trong cong nghé san xuét xa phong, bot
glat kem giat, trong cong nghé san xuat keo dan va trong céng nghé
san xuat xi mang. Lam chat két tinh xay cac 16 chju axit..
Thay tinh 16ng bdo quén trong céac thung phuy kin. Khi b! dd ra nén phai
don di hét.
Khi str dung can trang bi quan o bao hd lao déng.
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8.4.5.Natritripoly photphat - NasP;0+,
Tinh chat ly hoc

Tripoli photphat natri la chat két tinh, tinh thé nhé dang bdt mau
trang. Ty trong d=0,8. Phan t& lwgng M=368 dvC. Thanh phan quy ra
P,0s=57,6% va Na,0=42,2%. D& tan trong nwédc: & 20°C tan
25,89/100g H,O & 100°C tan 40,26g/100g H,O. D& hut &m chay rira. N6
ton tai & hai dang thu hinh: la dang hydrat héa cham va dang hydrat héa
nhanh. Trong thwc t& hai dang nay 1an 16n v&i nhau.
Trén thj trwdng cd hai loai natri tripoly photphat c6 cac tiéu chuan sau:
Bang 8.3. Bang tiéu chuan natri tripolyphotphat

Chi tiéu Loai 1 loai 2
Am <1% £2%
P,0s > 55% 247.5%
pH (dd 1%) 9-10 9-10
Ch‘ét khéng tan <0,1% <0,25%
Pidu ché

Trong céng nghiép, ngwdi ta diéu ché tripoly photphat natri bang
cach trung hoa axit photphoric bang xut dén pH = 9 + 10 phan &ng xay
ra cac nac
NaOH + H3F’O4—> NaH2P04+ H>0

NaOH +N8H2PO4—> Na2HP04 + HZO

Sau d6 dem cb dac, két tinh r6i dem sy két tha kho,ta dwoc sdn phdm
la NasP3010. O nha may Supe photphat Lam Thao - Vinh Phu da san
xuat dwoe natri tripoly photphat.
ng dung va bao quan

Natri tripolyphotphat dwoc dung chi yéu trong cdng nghé san xuét
cac chéat tay rlra. N6 co tac dung thdm wét, tdy nhe va thdy phan ra
NaOH. N6 con lam mat tac hai clia nwéc cwng, nuoc lg. Do doé, lam cho
bét giat, kem giat dung dwgc & vung nudc lo va nwdc clrng.
Natri tripolyphotphat dwoc dwng trong tui kin, vi ndé dé& hat &m chay rira.
N6 & dang bét, nhe dé bi gi6 cudn nén khi dung phai c6 khau trang kéo
hit phai cé hai cho dwdng hé hép, phai dung kinh bdo hd. Dung xong
con thira phai bao géi ky.
8.4.6.Natrisunfat - Na,SO,
Tinh chéat ly hoc

Natri sunphat la chat két tinh mau trdng cé vi dang chat ctia ion SO.*
, ty trong d = 2,7, phén t& lwvgng M = 142 dvC. Nhiét dé néng chay la
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88.5°C. Tan nhiéu trong nuwéc. O 29°C tan 19,49/100g H,O. O 100°C
tan 42,5g/100g H,O. N6 dé& hat &m chay riva. Natri sunfat con & dang
ngam nuwdc cd céng thire la: Na,SO4.10H,O. Co6 ty trong d=1,73 va
phan t&r lwvgng M=322 dvc

Trén thi trrd'ng ban natri sunfat cé hai loai theo cac chi tiéu sau

Bang 8.4. Bang tiéu chuan natri sunfat

Chi tiéu Loai 1 Loai 2
D6 Am < 2% <6%
0
Na,SO, > 98% 290%
0
NH,CI 0 < 1%
NaCl <0.2% =1,5%

B6t dang toi khéng dong cuc. Mau trang nga. Khéng cé mui khai.
Diéu ché

Trong c6ng nghiép diéu ché natri sunfat tir mudi &n va amon sunfat
2NaCl + (NH4)2;SO4 —— Na,SO,, + 2NH,CI

'

Phan trng tién hanh & nhiét d6 103°C, dwoc két tia huyén phu Na,SO,,
mang di loc dwgc két tia Na,SO,, con dung dich chtra NH4CI cung mét
it NaCl, Na,SO,4 va (NH,4) .SO, tan trong dich dwoc mang di lam nguéi,
NH,4CI két tinh dwoc loc ra; nwdce cai (dung dich loc) lai dwoc dwa quay
tr& lai sdn xuét vi trong nwdc cai con
(NH4) 2804, NaCI, NH4C| va N82804.
Png dung va bao quan

Natri sunfat dwoc dung nhiéu trong ky thuat san xuét thly tinh, san
xuét gidy, trong cong nghé lanh va trong san xuét cac chét tay rira.
Trong céng nghé san xuét chéat tiy rira, né co6 tac dung lam tang hoat
tinh clia chéat tay rira DBSNa, |am chat don d& ha gia tranh san pham.
B&o quén natri sunfat trong cac bao kin bang nhwa PVC. Kho chira phai
kho rao va thoang.
Khi str dung can trang bi quan o bao ho, khéng dwoc de dd ra nén nha
vi né hat &m gay 4m, &n mon cac dé dung kim loai, ngdm vao bétdng va
pha hay.
8.4.7.Hydro peroxit - H,O, (hnwéc oxy gia)
Tinh chéat ly hoc

Dung dich hydro peoxit khéng mau, c6 mui hac va cé tinh doc. Pua
ra anh sang co bot khi bay ra, do bi anh sang kich thich né tw phan huy
tao ra oxy bay lén va nuwéc.
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Hydro peoxit tan nhiéu trong nwéc, dung dich d&c cé thé lam béng da, &
nhiét dé cao ciling tw phan hdy tao nwéc va oxi.

Diéu ché hydro peoxit

Nguwdi ta cho axit pesunpuric thiy phan bang nuéc

H28208 + 2H20 e 2H2804 + H202

Sau d6 chwng cat ngung tu dwoc H,0, trong dung dich

ng dung va bao quan.

Hydro peoxit dwoc dung nhiéu trong cdng nghé tay trdng cac ché
phadm, béng, Vvai... trong y hoc dung dé sat triung cac vét thwong, rira
cac vét thwong sau.

Bao quan hydro peoxit: chira trong binh thuay tinh, hoac binh nhya kin
c6 mau dé ngan anh sang. D& & noi nhiét do thap. Tranh dé gan noi
chira chat chay vi nhuw vay sé gay chay téa nhiét, lam H,O, bj phan hay
ra oxy cung cap cho qua trinh chay manh liét hon.

Khi str dung can deo gang tay cao su, khau trang va quan o bao hé lao
dong.

Khi bi hydro peoxit dé I&n da phai rira ngay bang nwédc voi chay.
8.4.8.Natri tetraborat - Na,B,0-

Tinh chat ly hoc

Natri tetraborat la chat két tinh mau trang khéng mui. Cé ty trong
d=2,37, phan t& lwong 1a M=201dvc. Néng chay & 741°C. it tan trong
nwdc lanh, tan nhiéu trong nwéc ndng
Natri tetraborat ngam nwéc cé tinh thé mau duc, cdng thire twong &ng:
Na,B407.10H,0, phan t& lwong M = 381dvc.

Trén thi trwong natri tetraborat phai bao dam cac chi tiéu sau:
Tinh thé trdng, clrng khédng mui

Na,B;07.10H,0 c6 ham lwong 299%

Chét khéng tan < 0.1%

pH cta dung dich 1% la 9 — 10.

Diéu ché

Trong tw nhién nguyén t6 Bo tbn tai 3 dang: axit Boric H3;BOs,
tetraborat ngam nuwéc Na,B,0O,.10H,0 va quang asarit MgHBO3;. Nguoi
ta cung diéu ché twr 3 loai quang trén.

(Png dung va bao quan:

Natri tetraborat dung nhiéu trong y hoc dé sat trung trong cong nghé
thudc da dung dé chéng thdi, sat khuan. Trong san xuat men trén dd sat
trang men, trong cong nghé thuy tinh dung lam chét tro dung.

Trong c6ng nghe chét tay rira 1am chét diét khuan, chdng héi cho quan
4o va db tay rira.
Natri tetraborat b&o quan trong tui, hop kin, dé noi khé rao. Tranh tiép
xUc v&i cac hda chat khac; khi str dung phai dung dd bao hd, khau trang
va gang tay.
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8.4.9.Natri cacboxy metylxenlulo
Ki hiéu CMC, Cong thirc: R— O - CH, — COO — Na
Tinh chéat ly hoc
La chat bot trdng nga khdng mui. N6 phan tan trong nwdc tao thanh
hé keo 1a chat hoat ddng va hap phu rét tbt.
Bang 8.5. Chi tiéu CMC phai dat trén thi tredng

D6 4m < 10%

D6 nhét dung dich 1% 6 — 30 CPS
pH dung dich 1% 7-10
Ham lwong chét hoat dong 50 — 60%

Coéng dung va bao quan

Natri cacboxy metylxenlulo ding lam chat nhi héa. Tang kha nang
phan tan trong cdng nghé son, keo, muc in, hd soi Vai.
Dung trong chéat tay rira, tdng kha nang phan tan tao keo, chéng phan
|&p cho kem giat, ngdn can chéat ban bam tré lai quan do khi giat, tro
gitp cho chét tay rira.
CMC chtra trong bao kin dé tranh &m. Khdng dé tiép xuc véi hoa chét
khac, khéong dé gan Itva.
Khi st dung phai dung dd bao ho, khau trang va gang tay.
8.4.10. Natri clorua (NaCl)
Tinh chat vat ly

La chat ran két tinh, tinh thé hinh khéi 1ap phwong mau trdng khoéng
mau c6 vi man, ty trong d = 2,16, phan t& lwgng M = 58,5dvc.
No6ng chay & 800°C, s6i & 144°C. Tan nhiéu trong nwéc. O 20°C tan
36g / 100gH,0, & 100°C tan 39,1g/100g H,O. Trong khéng khi n6 dé
hat &m chay riva.
Ung dung va bao quan

Muéi la nguyén liéu dung nhiéu trong cong nghiép hoa chét.
Trong doi séng muébi 1a gia vi, trong kem gidt nd c6 kha nadng tang tinh
tdy riva dong thoi 1a chat don.
Mu0| dwoc bao quan trong kho kho rao, dwng trong bao kin, kho chtra
mudi khéng nén dé cac day dién tran, cac 6 cdm cong tac déu phai dé
ngoai kho.
Khi st dung can c6 gang tay cao su tranh tiép xuc, vi né khéng an da
nhwng lam khd héo da tay.
8.4.11.  Chét tay huynh quang

Chét tdy huynh quang cé tinh chat h4p phu tia sang t& ngoai, phan
xa tia sang xanh. Do d6, khi né bam |én vai lam cho vai c6 anh sang
xanh, l[am nguwdi ta cé cdm giac sach, sang dep. Chang Ia cac chat hivu
co nhw; Tynofan, Kavafort, lececofort, ki hiéu chung la FWA.
Tuy theo trng loai, ma khi str dung ta phai chon cho thich hop; c6 loai
dung cho sgi bdéng, co loai dung cho vai nilon, co6 loai dung trong nwéc
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nong, co loai dung trong nwdc lanh.
Tuy nhién, cac chat huynh quang c6 nhwoc diém [a bam trén vai roi b
anh sang phan hady, do dé dung nhiéu ngay vai sé bj 6 vang dau. Do do,
cling that han ché khi st dung.
8.4.12.  Chatthom
Chéat thom dworc tdng hop tr cac chéat hivu co hoac chiét tir cac dau

thwe vat cé mui thom. Trong cong nghé chét tay rira va héa my pham,
chat thom dwoc dung nhiéu dé khi dung né dé Iwu lai mui thom trén vai
lam cho nguw&i ta c6 cam giac thom mat sach.
Cac chét thom c6 yéu cu sau:
C6 mui thom dac treng
Sén phdm & dang 16ng tinh khiét
Mau vang nhat hoac da cam
Ty trongd = 1+0,5
Gia thanh ha.
Trong thwc té cac chéat thom rat dat tién, vay ta st dung va quan li
chung hop li. Tinh chét cha chung la: D& bay hoi, c6 mui thom dac
trwng, dé& chay tao CO, va H,O... va téa nhiéu nhiét. Co chét cé tinh
kich thich khiru gidc gay khé chiu, do dé khi s&¢ dung phai dung liéu
lwong. C6 chét dung dwoc trong thwe phdm, c6 chat cAm dung . Vay
phai str dung dung theo qui dinh.
8.5. Co’ ché tay rura.
8.5.1.Cac chat ban trong quan ao d6 dung

Trong quan 4o va dd dung coé cac chéat ban, can tay rira giat sach di,
cac chat ban c6 thé chia lam cac loai sau:

Céc chét vd co, mudi khoang, bui.

Céc chét hiru co nhw m&, cac axit hiru co, cac té bao chét cia da
nguwoi, ghét cau ban.

Cac vi khuan ndm méc, céc ki sinh tring, vi trung.

Tét ca cac chat ban can duoc ty rira sach.
8.5.2.Qua trinh tay rira

Khi hoa tan cac chat tdy rira vao nwdc, cac chat sé hoa tan, phan tan
déu trong nwéc, mdt sb chéat thiy phan mot phan nhuw:

DBSNa +H,0 DBSA + NaOH,

Na;CHO3 + H,0 NaOH + NaHCO,

Na5P3O10 + 2H20 2N82HPO4 + NaH2PO4

Na;HPO4 + H,O === NaOH + NaH,PO,

Na,SiO3 + 2H,0 2NaOH +H,SiO;

Va H,SiO; cung vé’i‘ CMC tao thanh hé keo ’cé tinh hap phu. DBSNa va
BDSA hoat dong bé mat dé tao bot khi khuay trén.
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Cac chat Na,SO,, mudi an NaCl sé tan vao nwéc hd trg cho qua trinh
tay rira.

Khi ta ngam quan 4o dé dung vao dung dich trén, qua trinh xay ra nhw
sau. Trwdc tién cac chat ngdm vao soi vai lam soi vai trirong 1én. Tiép
theo 1a xat (do cac chét thiy phan ra) tdc dung v&i cac chéat béo, cac
axit hiru co tao thanh cac chéat dé tan. Déng thoi cac chat co kha nang
hap phu cac chéat ban va luc nay cac chat co tinh diét ndm, diét khuén,
diét ki sinh trung tiéu diét cac chat ban dé.

Pé hd tro cho qua trinh xay ra nhanh, ta phai khudy trén (vo, cha xat).
Néu co diéu kién dung nwéc nong dé tay rira, vi phan ng hiru co cé
tdc d® cham nén ta phai ngam. Thoi gian dai nhat 13 2 gio.

Céc phan trng tay chéat béo, axit hiru co cé thé biéu dién nhw sau:

Tay chét béo
CH - 00C - R CH, - OH

3NaOH + CI3H - 00C-R — (IZH - OH +3RCOONa
CH, - 00C -R CH, - OH

Téay cac axit hiru co
R -COO-H +NaOH — R'-COONa + H,0
Cudi cung ta dung nwdc dé rira sach cac dd dung quan do. Ta phai riva
lam nhiéu lan dé cac chéat ban cung cac chét tay riva troi di hét sau do
dem phoi khé.
Trong twong lai nguoi ta dung cac chat ty rira vi sinh. nghia 1a nguoi
ta khdng dung chét tay rira theo co' ché hoa hoc: xat phan rng v&i cac
hiru co nhw [au nay, ma dung vi sinh vat & dang men vi sinh phan hay
cac chat ban tao thanh cac chéat dé tan trong nwédc. Phdi hop voi cac
chat hp phu lam sach dd dung can tay rira. Trén thé gi®i, da nhiéu
nudc tién tién dung phwong phap vi sinh dé tay rira, nd wu diém tranh
6 nhiém moi trwdng, lwong s dung chuyén ché it. Nhwng cé nhwoc
diém 1a qua trinh tdy rira cham, doi hdi cé thdi gian vi phan (rng vi sinh
co tdc dd cham.
Hién nay cdng nghé san xuét cac chéat ty rira cta Viét Nam chi yéu la
cac san pham bét giat, kem giat va cac san phdm twong tw. Chang ta
sé& lan lwot nghién ciru cac cdng nghé do.
8.6. Mot sd qui trinh cdng nghé san xuat chat tay rira
8.6.1.San xuéat chat tay rira dang bot

Viéc san xuat nhirng bdt giat truyén thdng dwoc chia l1am ba giai
doan chinh:

e San xuat mot hén hop chéat chiu dwoc nhiét dd cao, sau d6 dwoc

phun thdi thanh bét.
e Ta cé duwoc bdt co ban, sau khi dé ngubi dwgc gia thém vao
nhirng thanh phan nhay cdm hon.
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e Sau d6 dwgc bot hoan chinh, mang di dong goi.
Chuan bi mét hén hop kem nhao va phun say.

Hén hop cd duwoc bang cach thém vao hén hop nguyén liéu nhw
photphat hoac zeolit, cacbonat, sunfat, chat hoat déng bé mat, polyme,
chéat tdy quang.

M6t sb lwu y can phai dwoc thwe hién, chang han cac axit béo (axit
sunfonic can phai dwoc trung hoa riéng trong mét may trén khac trwdc
khi dwoc dwa vao trong kem nh&o. H8n hop nay dwoc khudy trdn manh
dé co6 qua trinh déng nhét tét, xong dwa vao mot may trén th(r hai ma
thoi gian lwu lai day dwoc kiém tra, cho phép hydrat héa cac mubi vo co
(sunfatnatri, cacbonat va tripolyphosphat natri tw nhién ).

Bang cach bom véi ap suat cao, hén hop dwoc dwa qua nhirng voi
phun c6 dwdng kinh nhéat dinh trén néc thap va roi trong mét luéng
khéng khi néng nguoc dong (khoang 400°C).

Tl d6 c6 nhirng hat nhé (500 — 700um) bét can ban. Bot can ban nay
dwoc dé ngudi lai tr tr sau khi da dwoc chuyén ra ngoai khi tr&i, sau do
dwoc tdn trir trong cyclon.

"

Cac hop phan khac
B2
n;
Y Y
> Kem nhdo —
.| Bot thanh
Khong khi 300°C\ "|  pham
= l
boéng goi

Hinh 8.5. So dd téng quat san xuét bot git.
8.6.2.San xuat san pham tay rira dang léng

Phan 1&n thubc gidt dang nwéc dwoc diéu ché bang nhivng bén tron
c6 may khudy trén. D& don gian hoa, chung toi 1y vi du thiét ké ché tao
nhirng sa&n pham tay rira 1dng khéng lién. Tuy nhién mdi thiét ké khac
nhau vé cac bom (dung dé chuyén co cat va khong cét...), nhitng thing
trung gian dé trén trwde cac hén hop, nhirng may khuay tron (voi nhirng
canh khudy hodc nhirng tuabin cé téc do thay déi, nhirng méto khéng
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gay chay...) Nhwng trong tbng thé, cac thiét ké trén can ban khong khac
nhau nhiéu.

%\j @ AN i B
sunfoni

Nwéce khir khang { -
Dau thom,

pham mau

Thang trén S E—

N

Hinh 8.6. So dd sanxuét san pham ty rira dang Idng

San xuat cac san pham tay rira dang 16ng rira chén bat
San xuét san pham I6ng dé rira chén bang tay rat don gian.
C6 thé so d6 hoa nhuw sau:

Lwu y trong qua trinh:

v' Khudy cham trong giai doan trung hoa.

v' pH phai trung tinh trwéc khi cho vao chéat hoat dong bé mat NI
(chat HDBM khéng 6n dinh trong méi truéng axit).

v Kiém tra d® nh&n: qua trinh gia thém mét lwong mudi 1én sé& gay
ra khéong dat vé& d® nhon cla san phdm. X4u nhat 13 hién twong
tach I&p nhirtng hop chat hiru co, san phdm duc sira & nhiét do
qua cao. Cac chat c6 huéng nuwédc cé thé duwoc thém trwe tiép vao
nudc trwde khi thém nhirng chat khac vao. Chirc nang clia cac
chat huwéng nwéc khéng phai chi dé diéu chinh d& nhén ma con
anh hudng dén diém duc.

v' Qua trinh dung céc chéat bao quan
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Axit sunfonic

Trung hoa
(NaOH / KOH / ddNH4OH)

“— — @ — -

-

biéu chinh pH
y (kidm hay axit)c

San xuat cac dau goj . P " N -
Viéo san xuit SLES MA@ &hatrheambrd enguies mat
quyét” ctia minh véi nhirng phwong thirc B¢ Bign Faihac nhau, nhung
nhin chung phwong phap thwéng dung nhét 1a: Biéu ché nhirng hén
hop pha nwéc trong nhitng may tréon phu (chadng han nhii twong duc
EGMS hodc EGDS, dau thom + polyme + chat bdo quan). Sau d6 dwa
thém chat hoat dong bé mat (vi du LES) vao nwéc nong trong bon
chinh, trong khi khudy trén maghCan | LES 80% c6 thé tré
nén rat quanh khi dwa vao du lﬁ%’ﬂj o%ﬁ'&éhté@nﬂ Q’rmu’ng khoi

khé tan. Cn dua(ladidde@nta@ingchatdida damidéda;
cat cao. Sy thém vao nhirng hén h ’:ngrt?p?iu’ xac dinh ré,
phu hop véi tirng nguyén liéu dé cé an pham cudi
cung. Gia thém nhirng chat thanh phén nhay c&m khi hdn hop da nguoi
lai v&i nhiét d6 dwéi 30°C va CAPB - chat déng hoat ddng bé mét phai
dugc thém vao khi ngudi.

Tét ca nhirng chat thanh phan ngoai.trir chat bao,quan, dau thom,
cac tac nhan tri liéu (chéng gau) du’cyciel%rmemgédgu’dc cat & nhiét
dd 65 +74°C. H6n hop nay dwoc khudy tron trong 15 phat. Sau dé dung
dich dwoc lam ngudi & 49°C, ké dén thém nhirng thanh phan chét khac
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vao nhw chat bao quan, dau thom, nhirng tac nhan chdng gau.... hén
hop sau dé dwoc lam ngudi tiép tuc dén 38°C va khudy véi ty suat ct
cao trong 2 phut.
Can chu vy, thiét bi san xuét phai khong bj nhiém khuan (nhw trong
trwdng hop cac chat lam mém vai). Trang bi nha xwdng va cac nguyén
liéu (d&c biét mau va nwdc) phai ton trong diéu kién ay.
8.6.3.San xuat xa phong
Cac cong viéc tay trang va tdy mui ban dau
Nguwoi ta cé thé lam tréng va tdy mui cac loai dau hén hop trwéc hodc
sau khi trén.
Qua trinh tay trdng va tay mui cho phép loai trir khéi dau nhirng chét 6i
nhiém cé trong dau (caroten, mau, mucin, diép luc t6...), cling nhw
nhirng tap chat tir bén ngoai (nwdc, ri sét, bui...)
San xuét xa phong bang phwong phap trung hoa axit béo
Phwong thirc nay gém ba céng doan:

e Diéu ché cac axit béo.

e Chuwng cét cac axit béo.

e Trung hoa cac axit béo.
Diéu ché cac axit béo
M6t cot phan tach nhan tr trén 1a nwédc va bén dwéi la chat béo.
Trong phan dwéi cia cot, chat béo (vi ty trong kém) ¢6 khuynh hwéng
di 18n trén bang cach xuyén qua hén hop nwéc/ glyxerin phia bén trén
cla coOt.
Nguworc lai, trong phan trén, nuwdc (ty trong Ion) di xudng xuyén qua chét
béo
Chwng cét axit béo
Chuwng cat cho phép loai trir nhivng chat rat dé bay hoi/ mui (<5%)
Chuwng cét chinh dé loai trir chat béo, cling nhw cac axit béo da bién
chéat hodc polyme hoa (5% va hon)
Trung hoa cac axit béo
Qua trinh trung hoa cac axit béo thuwdng duworc thye hién trong mot vong
phan (rng. Nguwdi ta dwa vao may tron cé ty suat cat cao: Mot hén hop
axit béo chwng cat & 100°C; dung dich xut dam dac & 90°C; nwéc chira
mubdi, glyxerin va cac chat bdo quan. Hén hop nay dwoc bom vao vong
dwai ap suét (5atm) & khoang 140°C.
Ta dwoc hdn hop xa phong / nwéc ( vi du: 76/24) sau d6 dwoc say khd.
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i Giai doan chat

beéo lién tuc
Hinh 8.7. So do diéu ché axit béo
Say khé xa phong nhio
Xa phong nhéo cé dwoc (bang cach diéu ché trén hay cach khac) dwoc
séy trong mot thiét bj béc hoi chan khéng, dé cd dwoc xa phong kho
chin 12 — 14% nuwéc.
Hoan tat xa phong.
Thuan loi vé kinh t& cho cac nha may st dung truc tiép nhixng vay hoac
nui xa phong, vi san xuéat xa phong can ban chét lwong, rat tén kém va
can nhiéu kinh phi. Tré lai qua trinh diéu ché xa phong, sau khi say khé,
tiép tuc dwa qua coéng doan tén trir xa phong dé hoan tat trong cyclon,
cung cap lién tuc xa phong vao may déng goi.
Khi ché tao xa phong banh, cuc 200 — 300kg, vay xa phong duoc tron
v&i chat mau, dau thom trong mét may dun, xong dwa vao mot day truc
lan bang thép quay véi tbc dd khac nhau va nguoc chiéu, muc dich &
day la tao d6 min va loai trt* moi hat xo cirng trén xa phong. Cac may
can duoc lam lanh béng nwdc (vi qua trinh can lam tang nhiét dé cua
xa phong). s
Mot may dun thir %58:%'\?%)@”‘ A qua trinh ddng nhét cda hdn hop,
no thwong lap ghép voi mot bé phan chan khong (de loai bot khi). B
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phan dwoc rut chan khéng cudi cung, cé hinh chop kin véi mot tdm cé
duc tdm & gitra, tr day cho ta mét thanh xa phong lién tuc, dai, san
sang dé cat va dap thanh cuc.

Sau d6, thanh xa phong dwoc cat thanh banh cé chiéu dai da dinh, ké
d6 dwoc dap dwdi ap luc trong nhivng khudn dwoc 1am lanh, dé tranh
xa phong dinh vao khudén. Qua trinh dap khuén tao ra mét lwgng xa
phong thtra, lwong nay dwoc dua trd lai vao diu day chuyén san xuét
dé dun lai. Lwu lwong dun, dap khodng 200 — 300 cuc xa phong / phut.
Sau d6 cac cuc xa phong duwoc boc badng mét bia clrng bao vé xa
phong khéi hw hai khi van chuyén, sau d6 dwoc bao gidy trang tri. Sau
cung ching dwoc gom lai va déng kién. Hinh 8.8 mé ta toan bd so dé
day chuyén hoan tat xa phong.

Van xoay co
thung chira
T
Can o
e
[ [
@ g (_U.
U c 5
Dam bong xa| phong e ©
(&) O
o)) — >
()]
& & > Banh
v =2, I m‘gm xa hong
(Op'ch raEEr
—

Hinh 8.8. So d hoan tat san xuét xa phong

8.6.4.San xuat kem danh rang

Phwong thirc san xuét kem danh réng cé chira hai tdc nhan chéng sau

rang bao gdbm: mét may trén chinh va nhivng thung phu, trong dé cé thé

pha ché nhirng hdn hop trung gian.

Hoa tan florua trong 30 lit nwéc tinh khiét trong mét thung inox 200 lit.

Nguwoi ta dwa hén hop nay qua mét thung inox khac bang cach bom.

Dung dich nay la dung dich A.

Trong thung 200 lit khac, tiép tuc hoa tan hédn hop saccharinat natri va

benzoat natri trong 100 lit nwéc tinh khiét. Day Ia dung dich B.

Nguwoi ta bom dung dich B vao may trén chinh qua bd loc. Cho may tron
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hoat déng trong thoi gian can thiét dé cé dwoc mot hdn hop ddng nhét.
Cho thém lauryl sunfatnatri, vai phat sau cho tiép carraghenat natri va
dung dich A, sau cung la dau thom, trong dé nguoi ta da hoa trwdc
parahydroxybenzoat metyl.

Cho may chay trong 30 phut cho dén khi c6 dwoc méot qua trinh déng
nhat hoan toan.

Bot khi dwgc loai tai bd phan chan khéng trong 15 phat.

Sau dé kem duorc loc, lam ddng nhat va triv vao thung.

So d6 day chuyén san xuét kem danh rang dwoc biéu dién trén hinh
8.9.
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CHUONG 9: TONG HOP THUOC TRU SAU
9.1. Gi&i thiéu

Thubc bao vé thye vat [a nhivtng hop chat ddc cé ngudn gde tw nhién
hodc tdng hop hda hoc, dwoc dung dé phong va trir sdu bénh, ¢ dai,
chuét...hai cay tréng va néng san. Thubc bdo vé thuc vat gébm nhiéu
nhoém khac nhau, goi theo tén nhém sinh vat hai, nhw thudc trer sau
dung dé trir sau hai, thudc trlr bénh dung dé trir bénh cay...Trir mot sb
trwng hop, con ndi chung mdi nhém thude chi ¢ tac dung dbi véi sinh
vat gay hai thuéc nhom dé.

Thubc trir sdu dwoc tbng hop bang nhiéu cach khac nhau, trong dé
nhirng thubc trlr su chira clo va brom (hexacloxyclohexan, nhirng axit
va phenol ctia dan xuét clo) dwoc tdng hop bang qua trinh halogen hoa.
9.2. Mot sé cong nghé tong hop thube trir sau
9.2.1. Halogen héa cac hop chat chira oxy va nito
Hydrohalogen héa cac rwou

La qua trinh thé nhém —OH bang cac nguyén t& clo hay brom, phan
trng thuan nghich téa nhiét sau:

CH30H + HX =— CH3X + H,O

Trong trwérng hop ddi véi cac rwou bac 3, bac 2 va bac 1 cao phan t,
c6 thé tién hanh phan (ng trong pha léng khéng can xuc tac. Co' ché
cla phan trng bao gom qua trinh proton hda rwgu va qua trinh thé cac
nhom *OH, ké tlep

ROH + HX === RO'H, + X —— RX + H,0

O céac trwdng hop khac, dic biét déi véi cac rwou thdp phan tir bac
1, thi can phai cé xuc tac gilr vai trd 1a chat mang nwéc dé dich chuyén
can bang sang phai. Nhw dé diéu ché bromua etyl ngudi ta st dung axit
sunfuric ddc. Axit nay cé tac dung tai sinh déng thdi HBr tr bromua
natri:

C,HsOH + NaBr + H,SO, — C,HsBr + NaHSO, + H,0

DPéi v&i cac qua trinh pha 1dng, ngudi ta thwong st dung dung dich
ZnCl, bao hoa trong axit clohydric, con dbéi voi pha khi nguwoi ta dung
ZnCl, trén cac chat mang Xxop.

San pham c6 sb lwong nhiéu nhat nhan dwoc bang phwong phap clo
hoéa cac rwou la clometan CH;Cl. N6 dwoc tién hanh tr HCI khan va
metanol trong pha khi v&i xuc tac di thé (ZnCl, trén silicagen hay da
bot). Tai 200 - 350°C, dé dich chuyén can bang sang phai ngui ta dung
mot lwong dw khodng 20 — 50% HCI. Phan (rng tién hanh trong thiét bi
dng doan nhiét vai I6p xuc tac ¢b dinh. Cac san phdm trong phan (ng
bao gbm: céac tac nhan chwa chuyén héa, CHsCl, H,O va san phdm phu
dimetyl ete, s& dwoc lam ngudi; khi do tir chung axit clohydric va
metanol sé ngwng tu. Metanol dwgc chwng cat va hoan lwu trd vé phan
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ing. H6n hop khi tao thanh sé tinh ché ra khdi dimetyl ete bang axit
dam dac, ké tiép la trung hoa, sdy va ngung tu. Déi v&i qua trinh tdng
hop clometan, phwong phap nay hiéu qua kinh té hon la clo héa metan.
Clo héa cac rwou - andehyt va xeton

Trong qua trinh clo hoa rwou bang clo tw do, dau tién xay ra sy oxy
hoa rwou thanh andehit hay xeton, sau dé thi xdy ra qua trinh thé lién
tiép cac nguyén ti hydro trong nhém ankyl bang clo.

+Cl, +Cly +Cly +Cl,
CH,CICHO — 2> —2» CCl3CHO
C2H50Hm> CHQCHOW 2 onc CHCILCHO —== CCly

Néu andehit hay xeton |a tdc nhan ban d4u, thi phan tng chi xay ra
qua trinh thé cac nguyén tlr hydro gan trén nguyén tlr cacbon, nam
canh nhom cacbonyl. Téc dd clo hoa hop chat carbonyl ty 1& thuan voi
ndng do cta chang, khéng phu thudc vao ndng do clo va sé dwoc tang
cwdng bdi cac axit trong d6 mét phan co axit HCI tao thanh.
CH5CHO L CHyCH=0+H 1 o CH2—CHOH%ICI> CICH,CHO

Trong sO cac san phém cla qua trinh clo héa rwou, andehit, xeton thi
1,1,3-triclo axeton va hexaclo axeton la nhirng chéat co gia tri thap, con
san pham quan trong nhét Ia cloral CCI;CHO. Chét léng nay (ts= 97 ,8°C)
duwoc str dung dé san xuat hang loat thubc trir sdu quy hiém, dac biét 1a
tricloaxetat natri va clorofoc.

Trong cong nghiép, n6 duoc diéu ché nhd qua trinh clo hoa etanol,
trong do giai doan dau tién xay ra voi tbc do cao, con giai doan két thuc
thi twong déi cham. Vi vay, dbi véi qua trinh gian doan can phai tang tw
tlr nhiét dd tir 40 dén 80 + 90°C. Con dbi v&i qua trinh tdng hop lién tuc
thi tién hanh trong cascad chiva hai thap suc khi v&i dong 16ng va khi
nguwoc chiéu nhau (hinh 9.1).

1

S— —I
- ————— ,—»
Y | 1
L~

Hinh 9.1. So dd c6ng nghé san xuét Cloral
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Trong thap dau tién (1) nhé qua trinh [am lanh, nhiét d6 dwoc gilr tir
55 + 65°C, con rwou va hdn hop clo véi HCI dwge cho vao hé théng &
cudi thap (2). Chét 1dng chira hén hop céac cloaxetandehit, axetal va
polyaxetal ctia chiing sé& chay sang thap th (2) 1am viéc & 90°C. O day,
clo va nwéc dwoc dwa vao, vai trd cla nuwdc la thiy phan axetal dé tao
diéu kién sir dung rwou hoan toan hon.

San phadm nhan dwoc sau thap (2) 1a hén hop cloral-hydrat, poly-
axetal clia cloral va cac dan xuét dicloaxetandehit twong ng. N6 dwoc
x& ly bang axit sunfuric ddm dac, khi dé cac hydrat va axetal bi phan
hay dé tao thanh cloral tw do.

CCI3CH(OH), + H;SO4 —— CCI;CHO + H,S0,4 H,0

Cloral dwoc tach ra khdi axit sunfuric va mang di chung cét, khi chung
cat phan doan nhe chira dicloaxetandehit s& dwoc héi lwu tré vé qua
trinh clo héa. San phdm nhan dwoc ¢ do tinh khiét 97 — 98%.

Cloral dwdi tac dung cda kiém bi phan hiy tao thanh clorofoc va muéi
cua axit formic.

CCI3CHO + NaOH — CHCI3; + HCOONa

Trwéc day da trinh bay phwong phap co ban dé diéu ché clorofoc tir
etanol va hypocloriccanxi nhung bay gid phwong phap nay hau nhuw
khéng con dwgrc quan tam nira.

Téng hop cac dan xuat axit

Céc axit clocacboxylic mach thang, thwdng dwoc diéu ché nho qua
trinh clo héa cac axit cacboxylic, phan rng nay dwoc xuc tac b&i cac
chét PCls, clorua lwu huynh, tao kha ndng chuyén axit cacboxylic thanh
anhydrit va cloanhhydrlt cac san phdm nay ciing la cac chét xuc tac. Sw
anh hwdng cua chung voi clo va cac axit clocacboxylic, sé xay ra khi
phan huy cac anhhydrit.

+C|2 CH3COOH
CH3 - COCI W CICH, - COCI H=U CICH,-CO-0-CO-CHj

+HCI

CICH, - COOH + CH3 - COCI

Phan (ng ciing dan dén qua trinh tao thanh cac san pham thay thé
lién tiép nguyén t& hydro, trén nguyén t&r cacbon nam canh nhom
cacboxylic.
Thanh phan cac sadn phdm, nhw thueng 1& sé dwoc diéu chinh khi thay
dbi ty 1& cla clo va axit carboxylic. Phan (rng xay ra khi suc khi clo vao
hén hop axit 1dng va xuc tac & nhiét do ting tlr tr dén 150 +170°C.
Axit monocloaxetic CICH,COOH (& chét tinh thé) nhan dwoc nhd qua
trinh clo héa axit axetic v&i anhydrit axetic l1a chat xdc tac. N6 duwoc san
xuat dwdi dang axit tw do thay mudi natri, va dung dé san xuét cac chat
diét cdé dang clophenoxyaxetat. ArOCH,COONa cling nhw cacboxy
metyl xenluloxen CH3;COONa.
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Axit tricloaxetat CClI;COOH & dwéi dang mudi natri né la thudc diét c6 .
Viéc thay thé ba nguyén t& clo vao trong phan tr axit axetic 1a mét diéu
rat kho. Vi vay, axit tricloaxetic dwoc diéu ché trong céng nghiép nhe
qua trinh oxy hoa cloral bang axit nitric:
CCI3CHO +2HNO3 —— CCI3;COOH + H,O + NO + NO,
Axit diclopropionic CH;CCl,COOH dwoc diéu ché bang qua trinh clo héa
axit propionic v&i xuc tac PCl; va phenol. O dwéi dang mudi natri né 1a
thubc diét cd dwoc st dung rong rai.
Cloxian CICN (chat khi cé mui gat; nhiét do ngwng tu 12,6°) 1a
cloanhydrit cGa axit xianit (HOCN), trong méi trwdng kiém sé thiy phan
thanh dang muédi ctia nd. Trong méi trudng nwéc trung tinh né bén, con
khi c6 mat cda axit s& bj polyme hoéa. Trong cdng nghiép, né duoc diéu
ché nh& qua trinh clo héa bang axit manh trong méi trwdng nudec.
Cl, + HCN—> CICN + HCI
Cloxian la ciu t&r dé& bay hoi nhat trong hén hop va né duwoc chung cat
lién tuc ra khoéi hdn hop phan ng, sau do la ngwng tu va séy kho, do
tap chat nuwéc sé gay ra qua trinh polyme hoa no khi bao quan. Cloxian
st dung dé san xuét xianua clorua bang phwong phap vong héa trime
V@i xuc tac la cac axit.
Xianua clorua (chat tinh ché, t°,.=146°C) dwoc diéu ché theo phan (rng
nay trong pha khi hay 16ng. Néu 1a pha khi thi qua trinh xay ra & 400°C
trong thiét bi phan (rng dang éng v&i chat xuc tac la than hoat tinh, con
dbi véi pha 1dng ngudi ta st dung xuc tac Ia axit clohydric hay clorua
sat & 300° va 4MPa. Xianua clorua st dung chi yéu dé tdng hop céac
thudc diét cd dang triazin (ximazin, propazin).
Clo héa theo nguyén tir nito

Ciing twong tw nhw cac phan &ng, trong doé clo lién két véi cac
nguyén tlr cacbon (clo héa theo nguyént t&r cacbon) ma chung ta da gap
& trén. Tuy nhién, né cé diém khac biét 1a dan dén qua trinh tao thanh
lién két N-CI (clo hda theo nguyén tr nito). Cac axit amic la nhirng chét
c6 kha nang nay, trong do khi clo hoa chung sé nhan dwoc cac cloamit .
Chung chira cac nguyén tl clo hoat déng va st dung phd bién rong rai
dé lam chat tdy trang va sat trang manh. Cac cloamit cua axit
arysunfonic la chat co gia tri I&n nhat.
Cac monocloamin B va T & mubi mononatri clia cac monocloamit
benzen hay toluen synfomic axit. Chung nhan dwgc khi clobenzen hay
clotoluen sunfemit twong tac véi hydrocloricnatri. Cac monocloamin tao
thanh sé& duwoc két tinh va thu nhan & dang tinh khiét. Ching hoa tan
trong nwéc va str dung dwéi dang dung dich nwéc 0,5 + 5%.
Cac dicloamin B va T la dicloamic ciia benzen hay toluen sunfomic axit.
Chung dwoc diéu ché bang cach clo héa dung dich huyén phu nwéc va
cac sunfamic hay cac dung dich kiém cta sunfamic:
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Céc dicloamin két tia dwdi dang tinh thé, sau dé chung duoc loc va say

khé. Chang khéng hoa tan trong nwéce va sir dung dwéi dang dung dich

v@i cac dung méi hiru co.

Carbamic CO(NH,), va melamin cling cho kha nang clo hdéa theo

nguyén t& nito. Khi clo hoéa, ttr melemin sé nhan dwgc hexaclomelamin

la chat c6 ham lwong clo hoat ddng cao, né ciing dwoc s dung hiéu

qua dé lam thudc sat trung.

9.2.2.Téng hop thudc trir sau ho cacbamat (mudi cua axit
cacbamic)

Tong hop chat trung gian metyl iso-cyanat (MIC)

Metyl iso-cyanat la mét chét trung gian dé diéu ché moét sb thubce trir sau

nhom cacbamat.

MIC & mdt chat doc hai, d& bay hoi, d& chay va cé tac ddng nhw mét

loai hoi cay du v&i méot lwong néng dd that nhé.

MIC la mét iso-cyanat hiru co dwoc tao thanh b&i phan &ng gitra 1

cyanat kim loai va mét tac nhan metyl hdéa va metyl iso-cyanat dwoc tao

thanh b&i phan rng clia sodium cyanat (SDC) va dimetyl sunfat (DMS).

Qua phan (rng, nhém metyl ctia dimetyl sunfat dwoc chuyén hoéa thanh

iso-cyanat.

Phan (rng dién ra nhw sau:

CH;),804 + 2NaOCN _Xt _ 2CH;NCO + Na,SO,

Phan &rng nay co6 thé mé ta tirng budc chi tiét:

Dehydrat (loai nwdce)

SDC, chét xuc tac va dung médi dwoc nap vao bén phan trng MIC va gia

nhiét dén nhiét do thich hop.

Am d6 chira trong nguyén liéu dwoc tach khoéi nguyén liéu thé cung voi

mét phan dung mdi bang sw chung cat don gidn dwéi ap suat kém (do

am phai dwoc loai trr trvde khi tién hanh phan rng tao MIC vi nwéc dé

dang tac dung véi MIC dé tao thanh cac dan xuét ure va cacbon dioxit

2CH;NCO + H,0 —» CH;NHCONHCH; + CO,

Phan &ng nay xay ra cham nhuwng do phat sinh nhiét, van téc phan tng

va ap suat dwoc gia tdng mot cach nhanh chéng.

Hoi dung méi cé chira Am dwoc ngwng tu tai may ngung tu va chay vé

bdn tiép nhan dung mai (solvent receiver). Tai bén nay, do sw khac biét

vé trong lwong riéng nén nwdc tach khdi dung méi dé dang va dung méi

da tach nwdc dwoc dung lai cho mé ké tiép.

Phan trng MIC

Sau budc loai nwédc, dimetyl la phan ng téa nhiét va nhay véi nhiét do.

Do dé téc d6 nhd giot khéng déi va nhiét dd cia phan (rng phai duwoc

diéu khién can than.
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MIC tao thanh cung v&i sw nhd giot cia DMS & cung thdi diém duwoc
nap vao cot nhdi (MIC packing column). Hau hét dung méi bj bay hoi
cung véi MIC dwoc ngung tu & khu vre ngung tu dudi 4o suéat thap cla
cot nhéi va hoan lwu vé bén phan rng. MIC c6 dd tinh khiét thap chira
mot phan dung méi duwoc tinh khiét hda béi sy can bang pha khi di
ngang qua phan trén cta cot nhbi.

Khi sw nhd giot cia DMS hoan tat, mét lwong nhd nguyén liéu tho
(DMS, SDC) va MIC hoan lwu van con nam lai trong cac bén phan &ng
va cot nhoi.

Trong subt phan rng MIC, nhiét d& dinh cla cot nhdi dwoc kiém soat
mot cach khéng dbi bdi hé thdng kiém soat tw dong. Sau khi xong giai
doan nhé giot DMS, giai doan tai gia nhiét dwoc tién hanh bdi sy gia
tang nhiét d6 cua bén phan (rng dé tao phan ng cho sb nguyén liéu
chwa phan rng hét va thu hdi MIC tén dong. Diéu kién van hanh sw tai
nhiét twong tw nhw giai doan nhé giot DMS.

Sau 3 gi® va khi khéng con MIC chdy vao bén tiép nhan MIC, phan &ng
hoan tét.

Sw thu héi dung maoi

Sau khi phan ing MIC hoan tat, dung mdi chira san pham phu va chét
xuc tac van con dong lai trong bdn phan tng MIC. Dung moi tén dong
duwoc thu hdi bdi sw chung cét ap suét chan khéng va duoc s dung lai
cho mé ké tiép. D& thu héi dung mdi, bdn phan &ng nang nhiét doé & ap
suat 200mmHg/chan khong tuyét déi. Dung méi dwoc lam bay hoi,
ngwng tu va chay vao boén tiép nhan dung méi

Sau khi thu héi dung méi, DMS, nhirtng sdn phadm phu va mét phan
dung méi van con dong lai trong bdn phan &ng dé hoa tan cac chat vo
co, sau d6 dung dich nwédc thai dwoc chuyén dén bdn rira dung moi cé
canh khudy trén. Nap thém nwéc vao bén riva dung mdi va khuéy tron
da thei gian dé chét vo co hoa tan mot cach hoan toan.

Sau khi két thac sy khudy trén, nwdc thai dwoc cung (rng dén bén tach
ly dung méi va & day phan Ién dung méi dwoc tach khéi nwédce thai do
sw khac biét trong lwong riéng. Dung moi tach ra dwoc chuyen dén bén
chra dung méi thu héi, con nwéc thai dwoc chuyén dén thiét bj xor Ii
nwdc thai.

9.2.3.Téng hop thudc trir sau butyl phenol metylcyanat (BPMC)
BPMC la mét loai thubc trr sdu gbc cacbamat, dwoc st dung dé ngan
ch&n sau duc than va sau duc la. BPMC dwoc téng hop tir phan &ng
githa MIC v&i orto-sec-butyl phenol (OSBP). Téc dd phan &ng rat nhay
véi nhiét do.

Phan (rng dwgoc mé ta nhw sau:
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OH
OCNCH3

So do khoi san xuat BPMC

l UC TAC

OoSBP

M6 ta qui trinh tdng hop BPMC
OSBP va chét xuc tac dwoc nap vao bén phan &ng cacbamat. Phan

eng khéi dau be’mg>su thém vao tlrng giot MIC. Nhiét dé phan u’n%er.LlAN
duoc khdong ché can than bang cach kiem soat lién tuc lwong MIC cho

vao. Phat rng sinh nhiét vi vay viéc lam lanh nh& dong hoi lwu trong hé

théng 6ng xoan va I&p vé 4o bén ngoai dé loai trir nhiét phan wng.

Sau khi két thic sw nhé giot MIC, diéu kién phan &ng phai dwoc duy tri

khéng dbi kém theo sy khudy tron lién tuc subt 2 gie> dé mot sé6 OSBP

con lai phan ng véi MIC & mre do t6i da. Khi phan (rng dwoc hoan tat

(dwa trén két qua phan tich mau), hén hop san phdm duwoc cung cép

dén thiét bj tinh ché BPMC (BPMC stripper).

Tinh luyén BPMC
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Sa&n phadm chira mét lwong nhé MIC chwa phan (rng va chat xdc tac
dwoc dwa dén bd phan xi li va MIC cung chét xuc tac dwoc khir hoan
toan dé& BPMC c6 dd tinh khiét cao.

Khong khi néng va khd (& 60°C) dwoc phun qua thiét bj tinh ché BPMC
dé loai di chat chwa phan rng, BPMC dwoc bom dwa vao thiét bj tinh
ché va tiép xuc véi khéng khi béc 18n qua cot nhdi clia phan trén thiét bi
stripper. Khéng khi va MIC chwa phan (rng tach ra dwoc chuyén qua bo
phan ngwng swong (demister) |ap dat trong bd phan tach (separator)
cua thiét bj stripper.

Khi phé thai chira khdng khi va MIC dwoc cung cap dén thap loc khi
(gas scrubber) va MIC bj phan huy do tiép xtc véi dung dich sodium
natrihydroxit (NaOH) c6 trong thap loc va khi dwoc chuyén dén than éng
khoi ndi hoi.

Khi sw phan tich mau tir BPMC stripper dat yéu cau vé nhirng déc tinh
san pham, BPMC dwogc déng kién thanh pham.

9.2.4.Téng hop thudc trir sau cacbofuran

Cacbofuran 1a loai thubéc phd bién st dung trir sau, mac, diét tuyén
trung trong cay cd, trong dat. N6 ciing co thé ap dung cho dat tréng trot
va ho cay cé la. Cacbofuran cho théy rd hoat tinh phan con thira lai van
tdt va phan tan nhanh chéng trong dat. N6 that ly twéng dé s dung
thich hop cho nhirng vu mua nhw lGa, ngd, cl cai, lac, thubc 1a, bdng
vai va cac loai rau...

Cacbofuran duwoc tdng hop bang phan (ng gitra MIC va 7-OH (2,3-
dihydro-2,2-dimetyl-7-hydroxy benzofuran).

Phan &ng dién ra nhw sau:

CHj; ?ﬁ CHj
OH O\LCH3 CH3-N-C-O o CH;
AN / -~/
CH;NCO + Ql/ XT_ Q'/
MIC 7-OH CACBOFURAN

Sau khi phan rng tdng hop cacbofuran hoan tat, chat phan (rng, hén
hop cacbofuran va dung méi dwoc tach ly béi may ly tam.

Bét da dwoc loc, dwoc sdy khd trong may say va dong thung dat 97%
cacbofuran. Cacbofuran (97%) dwgc trén véi phu gia va chéat don theo
cong thirc pha ché thich hop va dwoc nghién thanh bt min bang may
nghién dat kich thwéc <325 mesh.

So doé khéi qua trinh tdng hop cacbofuran
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XUc taq
Pung moi l
7-OH
— Vo

PHAN UNG

i i

M6 ta tom tat qui trinh tdng hop cacbofuran

7-OH, dung madi va chat xuc tac dwoc nap vao bonTIArGJIrrb va nho
giot MIC dé bat ddu phan rng. Vi tc d6 phan tng rat nhay véi sy thay
déi nhiét dd nén tbéc dd nhd giot MIC dwoc j(lem soat chat ché va tv
dong. Nhiét dd6 phan tng du’(_gD IAMGAAN GO sw 1am lanh tudn hoan
ctia hé théng éng xoén va 1&p vd boc ngoai.

Sau khi hoan tat viéc nho giot MIC, phai duy tri diéu kién phan tng
khéng déi véi sy khuay tron trong 2 gi¢. Khi phan tng hoan tat (qua
viéc phan tich mau) san pham phan tng dwoc bom vao bdn 6n dinh va
dwoc lam lanh bang phuwong phap tuan hoan voi ety@ﬁ?{col dé két
tinh cacbofuran trong dung mai.

Sw ly tdm va thu hoéi dung moi

Huyén phu cacbofuran trong bén két tinh dwo'c cung cp vao may ly tam
theo nguyén tac trong lwong moét cach dinh ky. Hoat dong ly tam dwoc
thwe hién dudi sy kiém soat tudn hoan tirng mé mét.

Sau khi loc, vang loc cacbofuran dwoc cao bang dao trong may ly tam

MIC

va dwoc xa xudng may say. Phan dunmm q i’“o 3y A
dwoc dan vao bon chira dung méi thu tei : m&s& nF:ElAM

tiép. Sau vai chu ki né dwgc tinh ché phan tap chat@¥ @/ phan (ng

cacbamat bang cach gia nhiét dén nhiét dé thich wng

Dung méi da tinh ché dwoc chuyén vao bén chva dung méi méi va

phan con lai dwéi day bén chwng cat dung méi dwoc dwa vao thung
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chtra dé xt Ii dwdi dang phé thai.
Qua trinh say
B6t cacbofuran dwoc loc béi may ly tdm chira mét lwgng nhé dung moi.
Trong khi canh khudy ctia may sdy quay déu, mét lwong nhd dung méi
bi bay hoi va dwoc ngwng tu lai béi bd gom tu dung mdi (solvent trap),
con vang cacbofuran duoc tron déng nhét.
Sau 2 gi& sdy kho, cacbofuran c6 do tinh khiét cao (97%) dwoc dong
thung dé san xuat cacbonfuran 75%.
Sw dinh dang cacbofuran
Can cu vao sv phan tich dé tinh khiét cia cacbofuran cong nghiép,
cacbonfuran dwoc can chinh xac theo céng thirc pha ché thich hop va
trén véi mét lwong dang cha chét phu gia va chat dén. Cacbofuran da
can dung va chat phu gia dwoc dwa vao ngan cap liéu va hén hop duoc
trén déu trong may tron thir nhéat (so cép)
Hén hop ddng nhat dwoc cung cap dén may nghién tir bd phan cap liéu
kiéu vit xoan, bdt dwoc nghién min bdi ap lwc khi nén cao. Trong qua
trinh nghién, hén hop dwoc truyén tai di va tap trung & trong cyclon va
thiét bi loc kiéu tui (bag filter). Bot san phdm min dwoc chuyén dén va
trén lai trong may trén thir 2 (th cap).
San pham hoan tat dwoc déng vao thing
Cacbofuran c¢6 tinh déc hai cao, vi thé nhitng céng cu san xuét
cacbofuran phai dam bao khéng thoat bui ra ngoai.
9.3. ng dung cua thudc trir sau
Thuébc trir sau (insecticide) dung dé trir cdn trung gay hai. Mot sb loai
thudc trlr sdu con co hiéu lyc trir nhén hai cay tréng. Tac déng cua
thudc trir sau dbi vai con trung gan gibng nhw dbi véi nhén hai.
9.3.1. Tac déng cua thudc trir sau
Xam nhap cua thudc trir sau vao co’ thé cén trung

Thubc trir sdu c6 dac tinh thdm thdu qua vé co thé con trung goi 1a
thubc trir sau tiép xuc (contactinsecticide). Cac loai thudc trir sau tiép
xuc co6 kha nang hoa tan trong lipit va lipoprotein, va dé hoa tan nay
cang cao hiéu luc tiép xuc clha thudc cang manh. Lép biéu bi trén vo
cia co thé cén trung (epicuticula) chiva lipit va nhitng chéat gibng
colestecin, 1a nhirng chat hoa tan dwoc nhiéu hop chéat thudc trir sau
hiru co. Song thudc khéng qua dwoc I6p biéu bi ngoai, (exocuticula) do
Vo cieng (protein da thudc da) va cling rat khé qua I&p biéu bi trong
(endocuticula) ma thanh phan chi yéu 1a kitin. Song hai I&p biéu bi nay
khéng bao gi¢ phtl toan bd co thé codn tring, ma cé chd la nhirtng doan
da mém nhw cac doan khép dau, ngwc, ban chan, chan léng, rau, co
quan cam giac. Thudc xam nhap qua ché da mém nay va qua cac tuyén
tiét dich vao I&p ha bi va mang day (hypodermis), rdi tr d6 vao té bao

212



than kinh, t& bao mau va duoc truyén di khap co thé thédng qua hé tuan
hoan. Cac ché phdm chra dung méi hitu co' thdm thiu qua 16p biéu bi
manh hon cac dang ché pham khéng chivra dung méi hiru co. Dung moi
hiru co trong ché phadm cé kha ndng hoa tan chat béo, thAm wét nhanh
qua lop biéu bi trén, hoat chat trong ché pham lai & dang hoa tan nén
dé thAm thau qua vat can hon. Do vay, thudc trr sau tiép xic & dang
stra hoac dung dich hiéu Iwc trir sdu manh hon & dang khac.
Thudéc xam nhap qua dwong tiéu héa

Loai thudc trir sau tac déng qua dwong tiéu héa goi 1a thube vi doc
(stomach insecticide). Qua miéng vao dwdng rudt cung voi thirc an,
thuéc dwoc hap thu chi yéu & doan rudt gitra qua bao rudt peritrophit,
roi khuéch tan qua 1&p biéu bi rudt vao t& bao than kinh, mau va duoc
truyén di khap co thé. Mot lwong nhd thudc cling cé thé thdm thiu qua
thanh ruét trwdc vao thanh rudt sau va dwoc gilr lai & do, nhat la & vang
té bao tuyén rectum cla rudt sau. Qué trinh ddng hoa va bai tiét thirc an
tién trién cang cham, chat doc lwu lai trong ruét 1au, lwong chat doc xam
nhap vao co thé cang I&n. Tuy nhién mét phan chat doc bj phan gidi do
tac déng cua men tiéu hoa va dé pH cua dich rudt.
Thudc xam nhap qua dwong hé hap

Nhirng loai thudc ngoai tac ddng qua dwong tiép xic, vi ddoc con gay
hiéu lwc qua dwéng hé hap, do mét phan thude bién thanh thé khi goi 1a
thuéc co tac dung x6ng hoi (fumigant action). Chat doc xam nhap qua 16
th® co thé con trung va tr dé qua hé théng khi quan va vi khi quan vao
td chirc té bao, théng qua qua trinh théng hoi (chi yéu & khi quan) va
khuéch tan (& vi khi quan). Thuéc xam nhap qua dwdng hd hap gay doc
nhanh va manh hon so v&i xam nhap qua dwdng rudt va qua vé co thé
con trung, béi thube tac ddong ngay téi té bao than kinh. Cuwéng dd ho
hap c6n trung cang manh thudc cang xam nhap nhanh.
9.3.2.Qua trinh gay ddc cta thudc trir siau

Hoat dong séng cua cbn trung rat tinh vi, phirc tap va dwoc tao nén
b&i qua trinh trao db6i chat va nang lwong véi sy diéu khién cta hé than
kinh. Hé than kinh diéu hda moi hoat dong cla co thé, a4 ciu nbi co
quan cadm giac v&i co quan khac trong co thé, ciu thanh nén qua trinh
hoat ddng nhip nhang trong hé théng séng. Mét trong chudi hoat déng
sbng nay bj tdc ddng bdi chat doc, thé can bang trong hé bj pha v,
hoat d&ng sbng bi ngirng tré va co thé con trung bi tir vong.
Qua trinh gay déc cua thuéc lan hiru co’ va cacbamat

Cac chat doc lan hiru co va cacbamat ¢ ché hoat tinh men
colinettecazo (CHE) 1am cho qua trinh dan truyén kich thich than kinh bj
té liét. Sw wc ché nay cua lan hiru co goi 1a photphoril héa va cla
cacbamat goi la cacbamil héa men CHE. Qua trinh dan truyén kich thich
than kinh, lién quan chéat ché t&i viéc gidi phéng ra dau mat day than
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kinh chat dan truyén kich thich than kinh 1a axetylcolin (con goi la chéat
méi gi&i hoac chét trung gian). Axetycolin 1am nhiém vu dan truyén xung
qua khe xinap cua té bao than kinh, rdi lai dwoc thiy phan thanh colin
va axetat. Axetylcolin 14 ete cla axit axetic va colin, sinh tbng hop nhd
men colinettecazo. Trong té bao ndo, Axetylcolin dwoc thiy phan nhe
men colinettecazo dac hiéu goi la Axetylcolinettecazo. Men nay rat nhay
cam dbi v&i sy (rc ché cla thubc lan hiru co va cacbamat. Cac ettecazo
khac trong té bao ndo ciing thily phan axetylcolin nhwng cham hon va
goi 1a pseudocolinettecazo. Twong quan can bang sinh tbng hop
axetylcolin (va qua trinh gidi phong ra né tir cac lién két protit) véi qua
trinh thdy phan axetylcolin bang men colinettecazo, cé y nghia Ién ddi
v&i sw dan kich thich than kinh. Khi men CHE bj (rc ché, thé can bang
dan truyén kich thich than kinh bj pha v& va bi té liét hoan toan. Mat
khac axetylcolin khéng dwoc thay phan nén tich Iy lai v&i lwgng lon,
gay hién twong qua kich thich than kinh l1am cho day than kinh tén
thwong va dut doan. Song photphoril héa va cacbamit héa men CHE la
qua trinh thuan nghich. Men CHE khéng bi pha hay va thay dbi hoat tinh
sinh hoc khi dwoc gidi phong ra khéi chat e ché 1an hiru co va
cacbamat. Cén trung tring ddc 1an hiru co, ngoai biéu hién té liét than
kinh con bj réi loan trao déi nwé'c nhw r dong dich trong xoang phu tang
va xuét huyét qua miéng. Qua dé trong lwong co thé bj giam téi 1/3.
thuéc 1an hiru co' cé céac kiéu ciu trac photphat (1), photpho-amidat (2),
photphonat(3), photphorothionat(4),photphorothiolat(5),
hotphorothiolothionat (6), photphonothionat (7), photphonothiolothionat
(8).

Kiéu cu tric P=S co6 ai lwc lién két men CHE yéu hon P=0. Trong co
thé con tring va ddng vat ndng cau tric P=S duwgc chuyén thanh cau
tric P=0 dwéi tac dung ctia men oxy hoa khir (men hé xitocrom va men
nhém —SH)

Do vay thubc lan hiru co c6 clu trac photphat (TEPP. DDVP,
phosphamidon, EPN, dibrom. Phosdrin,...) hiéu lwc kh&i diém cao hon
kifu cdu tric thiono va thiolo (malathion, dimethoat, gusathion,
diazinon,...)

2.2.1 Qua trinh gay doc cua thudc dimetylaminopropandithiol
(DAPD):

Céac hop chéat dimetyl amino propan dithiol nhw cartap, bensultap la
nhitng hop chat ddng déng (analogue) hodc tién chéat trir dich hai
(propesticide) cta hop chat doc nereistoxin tw nhién. DAPD khéng ¢
ché men CHE nhwng lai trc ché hoat tinh cla thu quan (receptor) mang
sau xinap té bao than kinh trung wong, lam té liét qua trinh dan truyén
kich thich than kinh, co' ché tac ddng nay gidbng co ché gay dac Nicotin.
Qua trinh gidy déc cua thuéc clo hiru co, pyrethroit va
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oxihydrocacbon (nhw trebon)
La nhirtng chat doc dbi voi té bao than kinh. Té bao than kinh chi huy
hoat dong séng cla co thé, thdng qua phan xa va dwoc dan truyén dudi
hinh thirc xung dién qua qua trinh phat sinh lién tuc dién thé hoat dong,
trong d6 dién thé trwdc [a nguyén nhan cho dién thé sau va dién thé dau
sinh ra do tac nhan kich thich. Nguoi ta cho rang, qua trinh chuyén van
ion K" va Na" qua mang la nguyén nhan cuta sy phat sinh dién thé hoat
dong dé dan truyén hoat déng xung. Thubc trebon (ethofenprox), DDT,
DMDT, perthane, dicofol, TDE, chloropropylat,... 1am té liét dan truyén
xung trén soi truc t& bao than kinh (axon), chd yéu la & hé than kinh
ngoai bién, théng qua phan tng lién két véi mang soi truc ma nhirng
chat tham gia phan &ng la thanh phan protein, lipit va men cia mang.
Sw lién két phirc chat phat trién nhanh & nhiét do thap (dwdi 25°C). O
nhiét d6 cao, (trén 25°C) qua trinh nay xay ra cham hodc khéng xay ra.
Theo narahashi (1971) hau qua cla phan w&ng lién két thudc v&i thanh
phan chat clla mang da can trd viéc van chuyén ion va (rc ché hap thu
ion Na*, K' ciia mang, gay nén hién twong méat phan cuc kéo dai va
khéng hinh thanh dwoc dién thé hoat dong ctia mang sgi truc. DDT va
cac hop chét clo hiru co con &re ché hoat tinh men d&c hiéu atpazo va
mot s6 men khac nhwng khéng (rc ché men CHE. Cén trung trang doc
trebon, DDT va cac hop chat twong tw DDT, thé hién trang thai nhiém
doc than kinh van ddng va cam giac nhw run ray, co giat, té liét cac chi
va tlr vong. Thubc HCH gay doc té bao than kinh va té bao hau hét co
quan ndi quan, qua (¢ ché phan chia nhan té bao & trung ki, dan dén
hién twong da boi thé, tirc la xuat hién t& bao nhiéu nhan khéng déng
nh4t. Con trung bi nhiém ddc HCH luc dau bj kich déng van dong, vé
sau co giat, liét chi, canh bj dudi thdng ngang. Cac hop chét pyrethroit
c6 thé gay hién twong méat cwc va qua dé e ché hinh thanh dién thé
hoat dong cua té bao than kinh hoac (rc ché hap thu ion Na'va K* cla
mang té bao, &rc ché truyén xung tr than kinh ngoai bién t&i than kinh
trung wong.
Cac hop chat (rc ché trao déi chat va trao déi ning lwong

Trao dbi chat va trao dbi chuyén héa nang lwong trong co thé séng
c6 lién quan v&i nhau. Khéng c6 trao dbi chuyén héa nang lwong thi
khéng co trao ddi chat, vi hoat ddng séng cta hé thdng sdng ddi hdi cé
qua trinh tiéu hao nang lvong, va duoc lay tr cac hop chat hiru co
dwéi dang thirc &n théng qua chudi hd hap mé. D6 1a qua trinh oxy hoéa
sinh hoc dién ra dwdi nhiéu buédc véi sy tham gia clia cac men. Cac
hop chat asen, rotenon va xianua (HCN), gay tac dong dén su hd hap
mé qua ¢ ché hoat tinh men hé hip nhw: men hydrogenazo (xuc tac
tach va van chuyén nguyén t&r hydro tlr co chat dén ubiquinon), men
xitocrom b, ¢4, ¢ va men oxidaza (xtc tac van chuyén dién t&r dén oxy,
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hoat héa oxy phan t&). Asen (c ché hoat tinh men piruvat
dehidrogenazo va men a-xetoglutarat dehydrogenazo, lam tich lGy axit
xetonic, do d& ngan can qua trinh oxi héa khtr piruvat d& hinh thanh
axetyl-CoA la nguyén liéu cua chu trinh Krebs.

Cac hop chat (rc ché sinh trwwdng va phat trién cén trung (IGR):

Co thé cdn trung c¢6 hai nhém hooc mén ecdizon (hooc mén 16t xac)
va juvenil (hooc mén tré) diéu hoa sinh trwdng, phat duc va bién thai
cta con trung. Ecdizon dwoc tbng hop & cac tuyén noi tiét, dudi tac
ddng clia hoocmdn ndo va co & tat ca cac pha phat trién, va trwdc khi
con trung 16t xac ham lwgng ecdizon trong huyét twong tang, nhwng lai
giam khi 1op v® xuéat hién dau hiéu 16t xac. Juvenil chi xuat hién & giai
doan 4u trung va bién mat & g|a| doan nhong va tredng thanh. Juvenil bi
tc ché hoat tinh hoac ngay ca nong dod juvenil qua cao trong huyét
twong, déu lam cho trlrng phat trlen khong binh thwdng (khong né duoc
hodc au trung bi chét sau khi n&), 4u trung khong héa nhong,.... mot sb
cac hop chét (rc ché sinh trwdng va phat trién con trung la nhung hooc
mén ecdizon va juvenil nhan tao, khi dwgc sau hip thu vao co thé sé
lam tdng ham lwong trong huyét twong gay mét can bang sinh | do do
pha vé& qua trinh bién thai cia con trung.

M6t sb hop chét khac tre ché trwe tiép tbng hop kitin, do d6 pha v& qua
trinh 16t xac cua con trung.

Con trung co6 vo rat chac va thé tich lai khéng thay dbéi sau khi da
hinh thanh nén chung, phai thay vé méi qua mébi lan phat trién goi Ia 16t
xac. Vi hop chét kitin (poliaxetylglicoamin) la thanh phan quan trong cla
vé co thé nén qua trinh tdng hop kitin quyét dinh t&i viéc 16t xac cha con
trung. Khéng ¢ qua trinh tdng hop kitin thi sw 16t xac khéng thé xay ra,
va do dé qua trinh phat trién co thé 4u trung bi ngirng tré. Xac tac cho
sy tbng hop kitin 18 men kitin-UDPN-axetyl gluco aminyl transferazo
(kitin-UDPN-axetyl):UDPN-axetylglicoamikitin.

Hop chat trc ché sinh trwdng va phat trién con trung néu trén, e ché
sinh tbng hop kitin bang cach lién két v&i men kitin-UDPN-axetyl, lam
mét hoat tinh ctia men nay; kich thich hoat ddng men phenoloxidazo va
kitinazo, dwa dén sw ngan can hinh thanh I&p cuticula mai; (e ché hoat
tinh men chuyén hoéa chét ecdizon, gay tich tu chat ecdizon, c6 tac dung
kich thich qua trinh hoat déng men kitinazo, lam cho kitin khéng tich tu
dwoc. Nguoi ta con cho rang, hop chat diéu khién sinh trwdng con
trung, e ché sinh tdng hop ADN trong té bao mé non cda I&p biéu bi
mé & phan bung, ciing lam cho 4u trung khéng 16t xac duoc.

9.4. Phan loai thudc trir sau

9.4.1. Thuéc trir siu chira clo

Pa sb hdu hét hop chat trlr sau clo hitu co bén virng trong moi
trwdng sdng nén da bi cAm sir dung & nhiéu noi trén thé giéi.
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Camphechlor

(toxaphen, Clotecpen, polychlorcamphen) 1a hén hop camphen clo
héa chira 67 — 69% clo, tac dung qua dwdng rudt, trir dwoc nhiéu loai
sau miéng nhai hai thyc vat, thudc nhdm déc |, LDsy per os: 80 —
90mg/kg, LDso dermal: 780 — 1.075mg/kg, rat doc ddi voi ca.

DDT (gesarol, neocid)

Diclodiphenyl tricloetan, tac dung tiép xuc va vi ddc, thuéc nhém doc

Il, LDso per os: 113 — 118mg/kg, LDsy dermal: 2.510mg/kg.
3.1.1. Lindan (gama-BHC, gama-HCH, gama-666)

Gama - 1,2,3,4,5,6 — hexacocyclohexan, tac dung vi doc, xéng hoi,
tiép xuc, trir dwoec nhiéu loai sau hai thwe vat, thudc nhom doc I, LDsg
per os: 88 — 125mg/kg, LDsy dermal: 1000mg/kg ADI 24 gio: 0,01
mg/kg; MRK: 0,01 — 10 mg/kg (tao, nho, rau lay ct, ddu mé& thuc vat
0,5mg/kg, slra va san pham ché bién tir stra 0,01 mg/kg; khoai tay 0,05,
thit 0,1, ngi cbc 0,2, cac ndng san khac 1,0 — 10 mg/kg); PHI: 7 — 15
ngay (chau Au), 21 — 30 ngay (My, Uc), thubc doc véi ong va ca.
Methoxychlor (metox, DMDT)

1,1, 1-triclo-2,2-bis (4-methoxiphenyl) etan, tac dung tiép xuc, vi doc,
trir nhiéu loai sau hai thwe vat va con trung y t&, tha vy, it bén virtng hon
trong méi trwdng séng, thudc nhém doc IV, LDs, per 0s:6.000mg/kg.
Perthane

1,1 — diclo — 2,2 — bis (4 - etyl — phenyl) etan, tac dung tiép xuc, tror
nhiéu loai sau miéng nhai va chich huat. Thuéc nhém doc IV, LDsy per
0s:8170 mg/kg.

Hop chat nhom cloxiclodien

Clodane (chlordane): thubc tac dong qua dwdng rudt, tiép xuc va
xéng hoi: rAt bén virng trong méi trwdng sdng, dung chd yéu trir mbi,
LDso per 0s:457 - 590 mg/kg, LDso dermal: 200 - 2000 mg/kg, ADI: 0,001
mg/kg, thubc co kich thich té bao ung thw.

Heptaclo (heptachlor): thudc cé tac dung vi doc, tiép xdc va xéng hoi,
dung trir kién, mdi, mot. Ngay nay, it dwoc dung cho cay tréng. LDsg per
0s:147 - 220 mg/kg, LDso dermal: 2000 mg/kg, ADI: 0,0005 mg/kg.

Aldrin tac dung qua dwdng rudt, tiép xuc va xdng hoi, ngay nay chd yéu
dung dé& trir mdi. Trong méi trwong sbng, aldrin chuyén héa thanh
dieldrin. LDs, per 0s:38 - 67 mg/kg (rudt), 50-80mg/kg (thd), LDsg
dermal: 98 mg/kg, ADI: 0,0001 mg/kg. (aldrin + dieldrin).

Endrin tac dung tiép xuc, vi déc hiéu lywc kéo dai, LDsy per 0s:10 - 12
mg/kg, LDso dermal: 60 - 120 mg/kg.

9.4.2. Thuéc lan hiru co

Thudc nhém thude trir sau 1an hivu co cd nhiéu hop chét, trong dé cé
hop chét rat doc. Xét trong thuc té & nudc ta, it cé khd ndng ap dung
nén chung tdi khéng dé cap téi nhitng hop chat 1an hiru co co6 do déc
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cép tinh quéa cao (thudc nhém déc I) va nhirtng hop chat da bj cdm st
dung & Viét Nam.

Chlorpyrifos

Tén goi khac: lorsban, dursban, sanpyriphos...

Tén hoa hoc: O0,0-diety- O - 356 - trico - 2 -
pyridyphotphorothioat.

Cobng thire hoa hoc:CgH41CIsNO3sPS

Phan t& lvong: 350.62

Péc tinh: dang tinh thé khéng mau, tan rat it trong nwéc, tan tdt trong
benzen, axeton, xilen, thuéc nhém déc Il, LDso per 0s:135 - 163 mg/kg,
LDso dermal: 2000 mg/kg. ADI: 0,01mg/kg, MRT: cam, chanh 0.3 mg/kg,
hoa qua khac 0,2 mg/kg, rau 0,05 mg/kg, PHI: 14 — 21 ngay, thubc doc
dbi v&i ca va ong mat.

S dung: chlorpyrifos ¢6 tac dung tiép xuc, vi ddc va xéng hoi. Thubc
trer dwoc nhiéu loai sau miéng nhai va chich hut hai lua, rau, mau cay
céng nghiép, cay an qua, hoa va cay canh, trir con trung y té& va tha vy,
liéu st dung tr 500 -1000g a.i’ha. Chlorpyrifos dwoc gia céng thanh cac
dang sira (20 — 48%), bot thAm nuwéc (25%). Chlorpyrifos con duwoc ché
bién hén hop (hodc dung hén hop)védi cypermethrin, dimethoat,
diflubenzuron,....

Chlorpyrifos — methyl

Tén goi khac: reldan, pyriban — M...

Tén hda hoc: 0,0-Dimetyl-O -3,5,6 — triclo — 2- pyridylphotphoro
thioat.

Cobng thire hoa hoc: C;H;CIsNO;PS

Phan t& lwong: 322,5.

Pac tinh: thubc dang tinh thé, tan it trong nwdc, tan tét trong axeton,
metylic,hexan: thuéc nhém doéc lll. LDsy per os: >3000 mg/kg, LDsg
dermal: 2000 - 3700 mg/kg. ADI: 0,01mg/kg, MRL: ngii cbc 5,0mg/kg,
hoa, qua, ca chua 0.5mg/kg, ché, gao va cac néng san khac 0,1 mg/kg,
PHI: (xem chlorpyrifos). Thubc rat déc dbi véi ca va ong mat.

S dung: chlorpyrifos — methyl tac dung vi doc, tiép xuc va xéng hoi.
Thubc dwoc dung trir nhiéu loai sau hai la, rau , mau, cay an qua, cay
céng nghiép, hoa, cay canh, con trung y t&, tha y, phun x& ly sau, mot,
nhén hai. Thubc dwoc gia céng thanh dang sita 50%, dang ohun bét
2%, dang phun mu, liéu st dung tr 500 — 1000g a.i’ha. Chlorpyrifos —
methyl thwodng dwoc dung hdén hop voi cypermethrin, fenobucarb,
permethrin.

Diazinon

Tén goi khac:basudin, kayazinon, dianon, diazol...

Tén hoéa hoc: 0,0-dietyl-0,2—-iso-propyl—6—metyl—pyrimidin—4—yl—
photphorothioat.
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Cobng thire héa hoc: C1,H21N,O3PS

Phan t& lwong: 304,3

Dac tinh: Dang dung dich, khéng mau, tan trong axeton, benzen,
xyclohexan, toluen, xylen, tan it trong nwéc, khéng an mon kim loai;
thuéc nhom doc 1l va 1l (dang ché phdm), LDs, per os: 300-400mg/kg,
LDso dermal: 2.150mg/kg. ADI: 0,002mg/kg, MRL: ngii cbc 0,1, rau qua
0,5-0,7, thit 0,7mg/kg (FAO). Mét s nuwdc quy dinh MRL 0,3 dbi voi
rau, qua va 0,05 mg/kg dbi v&i cac san phdm khac; PHI: cay &n qua, rau
14 — 20 ngay, cu cai 42 ngay, ca rbét 60 ngay. Thubc doc dbi vdi ca va
ong mat.

S dung: Diazinon c6 tac dung tiép xuc, vi doc, xdng hoi va thAm
sau, diazinon trir dwoc nhiéu loai sau miéng nhai va chich hut hai rau,
mau, cay an qua, cay cébng nghiép; lwong dung tr 500-1000g a.i’ha.
Diazinon dwgc gia cong thanh cac dang hat chira 5 va 10% diazinon
dung 10-20kg/ha trtr sau duc than lua, hai than dau dd, hanh, trir sau an
lta. C6 cac ché phém dang stra 40%,50%,60%. Loai stra 50% dung 1-2
lit/ha, trlr su an 14, sau chich hat 14 lGa, rau, dau dé dung 1 lit/ha, trov
sau duc than lua 1,5lit’/ha. O néng dé 0,1-0,2% diazinon stra 50% dung
dé phun cho cay &n qua, ché, bdng, mia trir rép, nhén dd, ry xanh.
Diazinon sira va bot con duwoc dung trir bo chét, rép, mat va mét sé loai
con trung y té va tha y.

Dimethoate

Tén goi khac: Bi 58, Rogor, Roxion, Bitox...

Tén hda hoc: 0,0-dimetyl-S-metyl-cacbomoyl-metylphotphorodithioat.

Coéng thire hoa hoc: CsH1:NO3PS,

Phan t& lwong: 229,2

Da&c tinh: thubc ki thuat (96-98%) dang tinh thé mau trang nga, tan it
trong nwéce (25g/lit), tan trong rwou (300g/kg), benzen, Clorofom, toluen;
twong déi bén & d6 pH tir 2-7, thiy phan nhanh trong méi trudng kiém,
&n mon sat; thuéc nhom doc 1. LDsg per os: 250-680mg/kg, LDsg
dermal: 600-1.200mg/kg; ADI: 0,002mg/kg, MRL: rau an qué, an cu 0,5—
10, rau &n 14 0,1. ngii coc 0,05, ca chua, dau tay 1,0, san pham khac
0,004mg/kg; PHI: rau 7-10 ngay, ngu cbc 21 ngay, ngd, lta, cay an qua,
khoai tay 14 ngay. Thubc doc dbi véi ca va ong mat.

S dung: la loai thubc trir sdu ndi hdp co tac dung tiép xuc, vi doc,
dung trtr cdn trung va nhén dd hai cay trong, lwong st dung 300-700g
a.ilha. C6 nhiéu dang ché phdm nhu sira 20, 40, 50, 60%, bot thAm
nuwdc 20%, dang hat 5%, dang hén hop dimethoate + permethrin;
dimethoate + fenvalerat; dimethoate + cypermethrin; dimethoate sira
40-50% dung pha nwéc 0,05 — 0,15% trir rép mudi (aphis), nhén do, rép
sap, ray xanh, bo xit, bo tri,, mudi hai rau, dau dé, bédng, mia, ché, thubc
la va cay an qua.
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Ethoprophos

Tén goi khac: ethoprop, mocap, prophos...

Tén hda hoc: O-etyl-S,S-dipropylphotphoro-dithioat.

Cong thire héa hoc: CgH4150,PS,

Phan t&r lwong: 242,3

DPac tinh: thubc ki thuat thé 1éng, vang nhat, tan it trong nwéc
(750mg/lit), tan trong hau hét cac loai dung mdi hiru co, bén trong moi
trvdng nwdc trung tinh va axit nhe, thay phan nhanh trong méi trwong
kiém (pH>9); thudc nhém déc | (dang sira 15 va 20%) va Il (dang hat
10%); LDso per os: 62mg/kg, LDsy dermal: 2.4mg/kg (chuot) 26mg/kg
(th®); MRL: dta, lac, ngd, khoai tay, khoai lang, bap cai, dau dé
0,2mg/kg. Thudc ddc dbi véi ca va ong mat.

St dung: ethoprophos c6 tac dung tiép xic nhanh, manh nhwng
khéng c6 hiéu lwc xéng hoi va ndi thap, dung dé trr sau (1,6-6,6kg
a.i/ha) va trir tuyén tring hai ré cay trong (6-10 kg a.i’ha). Ethoprophos
dwoc gia cong thanh dang hat 5% (Mocap 5G), 10% (Mocap 10G), 15
va 20% (Mocap 15G, 20G). dang sita 6EC (Mocap 6EC=6
pounds/gallon=720g  a.i/lit), sta 4EC (Mocap 4EC= 4
pounds/gallon=480g a.illit)y va sra 2EC (Mocap 4EC=2
pounds/gallon=240g a.i/lit). Trlr tuyén trang hai chudi dung 25-40g
Mocap 10G/gbc chudi, trlr sadu hai chudi (Cosmopolites sp) dung
30g/gdc. Trir tuyén tring hai thudc 4 dung 0.5-1g a.i/m? dat vwon wom,
trir tuyén tring hai dra dung 60-100kh Mocap 10G/ha (x& ly toan bd
dién tich),trr bo hung nau hai ché bén 10g Mocap 6EC/ha, trir tuyén
trung ho tiéu bén 30g Mocap 10G/gbc.

Fenamifos

Tén goi khac: nemacur

Tén hoa hoc: etyl-4-metylthio-m-polylisop-ropyl-photphoamidat.

Cobng thire hda hoc: Cq3HNO3PS

Phan t& lwong: 303,4

DP&c tinh: thudc ki thuat & dang tinh thé khédng mau, bén trong méi
trwdng trung tinh, tan trong hau hét trong méi trwdng trung tinh, tan
trong hau hét cac dung méi hiru co (trlr ete dau héa va ligroin), tan it
trong nuwdc (700mg/lit),khéng an mon kim loai; thuéc nhém déc I: LDsg
per os: 15.3-19.4mg/kg (co tai kiéu ghi Smg/kg), LDso dermal: 500mg/kg,
ADI: 0,003mg/kg; MRL: khoai tay, ca chua 0,2, chudi, nho, ca phé hat
0,1, san pham khac 0,05mg/kg. Thudc déc ddi voi ca.

St dung: la loai thubc Nnodi nhap co hiéu lyc cao dbi voi tuyén trung,
sau hai ré va sau sinh sbng duoi dat. Thuoc trr dwoc cac loai tuyén
trung ndi va ngoai ky sinh, tuyén trung sbng tw do, tuyén trung nang,
tuyén trang ndt san. lieu dung 5-20kg a.i/ha; x& Iy theo vat (rdng 30-
45cm) 7-40g a.i/100m?, x& li nhing cay con vao trong dung dich thubc
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100 — 400mg/lit trong 5 — 30 phut. C6 thé dunbg trir sdu va tuyén tring
cho chudi, lta mi, lua nwéc, caphe, cam, chanh...

Loai ché phdm Nermacur sira 40% pha v&i nwéc 0.1% phun hodc twéi,
loai hat 5 — 10% dung réc vao gbc cay hodc vao dat dé trr tuyén tring,
bo hung nau, médi hai ché, chubi hd tiéu,... liéu lwong 20 — 40g nermacur
10g/gdc, bon déu vao dat trong pham vi moc ré.

9.4.3.Thudc cacbamat

Bendiocarb

Tén goi khac: Seedox, Garvox...

Tén hoa hoc: 2,2—dimetyl-1,3—benzodioxol-4—metyl cacbamat.

Coéng thire hoa hoc: C11H13NO,

Phan t&r lwong: 223,2

Pac tinh: dang tinh thé, tan it trong nwéc, tan trong axeton,
cloroform, dioxan, bén virng trong nhiét dd va anh sang, trong dung dich
chua nhe, trong méi truérng kiém thdy phan manh hon trong méi trwdng
axit, khébng an mon kim loai, thuéc nhém déc Il; LDsoper os: 40 —
45mg/kg. Thubc ddéc dbi véi ong va mat.

S dung: Bendiocarb c6 tac dung tiép xuc, vi doc hiéu Iwc ndi hap
yéu hon. Dung trir con trung y t&, sdu mot hai kho (vi thubc it gay mui
kho chiu va khdng an mén vat liéu bang kim loai), trir cén trung sinh
sbng dwdi dat, phun trir sau hai rau mau va cay an qua. Thubc dwoc
ché bién & nhiéu dang khac nhau, trong dé cé cac dang hén hop voi
Thiram, captan, Fosetyl — aluminium (Aliette) dung dé& tdm hat gi6ng,
hén hop véi PBO va Pyrethrin trir ¢on tring v té.

Cacbaryl

Tén goi khac: Sevin, cacbamec...

Tén hoa hoc: 1 — naphtylmetylcacbamat.

Cdéng thire hoa hoc: C1,H11NO,

Phan t&r lwong: 201,2

DPa&c tinh: thude ki thuat (>99%) dang bét, tan it trong nwdc (0.1%),
tan trong dimetylformamit (30 — 40%), dimetylsunfonit, axeton (20 —
30%), Clohexxan (20 — 30%), bén virng trong nhiét do va trong moi
trwdng trung tinh va axit nhe, khéng an mon kim loai. Cacbarryl 80SP
thuéc nhém doc Il, ché phdm cé néng dd cao hon thudc nhém déc |,
ché pham c6 nbéng dd thap hon thudc nhom doc Il : LDsg per os: 246 —
850 mg/kg: rau qua 1.0 — 1.5mg/kg, cam, chudi 0.5mg/kg...

S dung: cacbaryl tac dung tiép xuc, vi déc va thdm sau vao mé té
bao, thubc co thei gian tac dung kéo dai, dung trir cdn tring va nhén hai
rau mau, cay céng nghiép. Thubc dwoc gia cdng thanh nhirng dang bot
thAm nwdc%, 80%, 85%, dang bot 5 — 10%, dang hén hop véi Rotenon,
Diazinon, v&i thubc trir nAm Maneb...Loai bt thdm nuwéc 85% dung mot
kg ché phdm/ha trr bo xit héi, rdy xanh, 1.5 — 1.8 kg ché phadm/ha trer
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sau xanh hai rau, nhén hai cam, 0.5kg/ha trir rép hai rau, ngo.
Methomyl

Tén goi khac: Lannate, Nudrin, sathomyl...

Tén hda hoc: S — metyl N —[(metyl cacbamoy) oxi] thioaxetimidat.

Cong htiee hoéa hoc: CsH1gN2OLS

Phan t& lwvong: 162,21.

DPa&c tinh: thudc ki thuat & dang tinh thé, mau trdng tan trong nwéc
S7g/lit, tan trong etanol 42g9/100g va metanol 100g/100g, thu4c nhom
doc | qua duwong tiép xic va nhoém déc IV qua duong tiép xac , LD per
os: 17 — 24 mg/kg, LDsy, derman: 5880 mg/kg, ADI: 0.03 mg/kg, PHI 7 —
15 ngay, MRL: 2mg/kg dbéi v&i xa lach, 1mg/kg nho va cac loai qua
khac, 0.2 — 0.5 mg/kg cac san phdm dong thwc vat khac.

S dung: methoxy la loai thudc trir sdu ndi hap, tiép xuc va vj doc, co
hiéu lwc voi nhén dd, dung trir nhiéu loai sau hai rau, dau, cay an qua
nhw sau to, sdu xanh, sdu xam, sau duc qua, rép cac loai. Methomyl
dwoc ché bién thanh cac loai bdt thAm nwéc 90% dung 2509 —
1000g/ha, dang dung dich 24 — 29% dung 0.3l — 1.0l/ha.

9.4.4. Thubc pyrethroit.

Tw xa xwa, con ngwdi da dung boét hai loai hoa cuc dé trivr con trung
va nhén hai hoa mau. D6 la hoa cuc chrysanthemum cinerariaeforlium
va C.roseum c6 chira 6 este cuia axit cyclopropan cacboxylic rat doc doi
v@i con trung va nhén hai la pyrethrin |, cinerin |, jasmolin | c6 tén chung
la crysanthematva pyrethrin I, cinerin II, jasmolin Il va goi chung la
pyrethrat. Trong hoa cuc trir sdu (khd) cac este pyrethrin chiém 73% va
duwoc ché bién thanh dang bét 45 — 55% hodc 25% c¢6 tron 1an véi chét
tang hiéu PBO dung trir con trung y té va tha y, trir sdu mot hai kho va
phun cho cay tréng. Dwéi tac ddng cla anh sang, cac este pyrethrin
phan giai va mat hiéu lwc rat nhanh chong, pyrethrin thuéc nhom déc i,
LDsy per os: 273 — 2370 mg/kg, LD50 derman: 1500mg/kg, ADI:
0.04mg/kg, PHI: khéng qui dinh. thubc rat doc déi voi ca, ddc nhwng cé
tac dung xua dudi dbi voi ong mat.

Nghién ctru dac diém cla cac este ciClopropan cacboxilat tw nhién,
dac biéc la chu trdc héa hoc cua pyrethrin cé6 wu diém hon cac este
pyrethrin tw nhién. Nhirng dan xuat dé goi la pyrethroit. Hién nay cé trén
30 hop chét pyrethroit dung dé trivr cén tring va nhén hai thwe vat, nhiéu
nhéat 1& Acrinathrin, Alphamethrin, Cyfluthrin, Cyhalothrin, Cypermethrin,
Deltamethrin, Fenvalerat, fenpropathrin, Flucythrinat, Permethrin...Nhém
thubc pyrethroit cé nhirng dac diém sau:

Lwong hoat chat s& dung trén don vj dién tich thap, cé khi chi 8 —
10g/ha nén lam gidm dang ké lwong chéat doc rai trén méi trwdng sinh
thai.

Co tac dung chon loc cao, it déc hai hon déi vai thién dich cé ich, triv
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dwoc chung sau chbng thubc 1an, clo va cacbamat, tuy nhién hién
twong sau chdng pyrethroit, 1an, clo hiru co’ va cacbamat ciing xay ra.

Pyrethroit hoda tan nhanh trong lipit va lipoprotein nén tac dung tiép
xtc manh, nhung cho dén nay chwa c6 loai thudc pyrethroit ndi hap va
gay tac dung xéng hoi manh. Thubc gay hién twong choang ddc nhanh
(knock — down — effect), kich thich cay phat trién va co6 tac dung xua
dudi mot sb loai con trung.

D6 doc cap tinh doi véi ngudi va dong vat mau nong thap hon so voi
nhiéu hop chat 1an hiru co, chong phéan huy trong co thé séng va trong
moi trwong, nhwng thubc rat doc ddi voi ca va cac loai dong vat thay
sinh va hiéu luc thap dbi vo&i sau duc than lua.

Cac hop chét pyrethroit co6 ciu tric héa hoc lap thé rat phirc tap, coé
nhiéu cAu hinh khac nhau, tao nhiéu ddng phan lap thé va hiéu luc triv
sau clia moi dong phan 1ap thé co thé khac nhau (xem bang 6.1). Cén
c vao hiéu lwc trir sdu va qua trinh tac dong phbi hop gilra cac dong
phan lap thé ma ngwoi ta co thé st dung don hodc hén hop céac dong
phan.

Cac hop chat cyfluthrin

e Cyfluthrin

Tén goi khac: baythroit, solfac...

Tén hoa hoc: (RS)-a-cyano-4-flo-3-phenoxibenzyl (1RS, 3RS: 1RS,
3SR)-3-(2,2- diclovinyl)-2, 2-dimetyl cyclopropan cacboxylat

Cobng thire hoa hoc: CyoH1sCl.FNO;

Phan t&r lwong: 434,3

Da&c tinh: thudc ky thuat dang nhdo, mau vang tan rat it trong nwérc,
tan trong nhiéu dung méi hiru co, chira 4 cdp dong phan vaéi ty 1&: 23-
27% 1 (R)-a-cyano-4-flo-3-phenoxibenzyl (1R)-cis-3-(2,2-diClovinyl) —
2,2- dimetylxiClopropancacboxylat
+ (S) — a, (1S)-cis, 32-36% IlI(R) — a (1R) — trans -+(S), (1S)-trans va

— 25% céap déng phan IV (S) — a, (1R) — trans -+ (R) — a (1S) — trans.
Thuéc nhém déce I, LDsg per os: 600mg/kg, LDs, dermat: 5000mg/kg;
ADI: 0,02mg/kg. Thudc ddc dbi véi ong mat.

S dung: thudc tac dung tiép xuc va vi doc, hiéu lwc khéi diém nhanh
va kéo dai, trtr dwoc nhiéu loai sau hai rau, qua, béng, day, mia, sau
mot hai kho va ndng san bao qua, con trung y té va tha y. Thubc duoc
ché bién thanh dang dung dich 2,5% va 5%, dang b6t thdm nuwdc ULV,
dang hat,... dung 25-30g a.i/ha trir séau to, sdu khoang, rép, sau xam hai
rau, mau, 40-60g a.i/ha trir sdu xanh, sau héng, rép hai béng, sau do
hai day, lac, ... cufluthrin cé thé hén hop dwoc véi hu hét cac loai thube
trir s&u va tri» bénh (trir thudc trir nhén azocyClotin).

e Beta - cyfluthrin
Tén goi khac: bulldock
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Tén hoa hoc: (RS)-a-cyano-4-flo-3-phenoxibenzyl (1RS, 3RS: 1RS,
3SR)-3-(2, 2- diclovinyl)-2, 2-dimetyl cyclopropan cacboxylat.

Cong thire héa hoc: CyH1sCl,FNO;

Phan t& lwong: 434,3

Pac tinh: thudc ki thuat dang tinh thé khéng mui, mau nhe, tan it
trong nwdc, tan trong nhiéu dung méi hivu co, 1a hédn hop cha 4 cap
ddng phan: 2% cap déng phan |, 30-40%Il, 3%lll va 53-67%IV, thudc
nhom doc I, LDsy per os: 500mg/kg, LDsy dermat: >5000mg/kg; ADI:
0,02mg/kg. Boc doi véi ong mat.

St dung: dung trir nhiéu loai sau hai con trung, néng san bao quan
con trung y té, thl y, dac biét thubc cé hiéu lwc cao dbi véi chau chau,
liéu str dung 25-30g a.i/ha.

Cac hop chat cyhalothrin
e Cyhalothrin

Tén goi khac: cyhalon, grenada....

Tén hda hoc: (RS)-a-cyano-3-phenoxibenzyl (z)-(1RS, 3RS)-(2-clo-
3,3, 3- triflopropenyl))-2, 2-dimetyl cyclopropan cacboxylat

Céng thirc hoa hQC: C22H19CIF3NO3

Phan t& lwong: 449,9

DPa&c tinh: thuéc nguyén chét ky thuat cé do tinh khiét 290% (trong dé
> 95% la ddng phan C:S), thé dau mau vang nau, khoéng tan trong nwéc,
tan trong hau hét cac dung méi hiru co. Thudc nhdém doc Il. LDs, per os:
114-166mg/kg, LDso dermat: 1000-2500mg/kg; ADI: 0,02mg/kg.

S dung: tac dung tiép xuc va vi doc, hiéu lyc khéi diém nhanh, kéo
dai, dung trir su cho hoa, cay canh, trir con trung y té va tha y, dac biét
thubc co hiéu qua cao dbi v&i cac loai chay ran, ve, bét.

9.4.5. Thuéc dimethyl amino propan dithiol (DAPD)
Bensultap

Tén goi khac: bancol, victenon...

Tén héa hoc:S,S-2-dimetylaminotrimetylen-di (benzenthiosunfonat)

Cong thire héa hoc: : C47H21NO3S,

Phan t& lwong: 431,6

Pac tinh: thudc ki thuat dang tinh thé mau vang nhat, tan rét it trong
nwéc, tan nhiéu trong dung médi hiru co nhw axeton, clorofoc, bén trong
moi trwdong axit nhe (pH<5), nhwng thuy phan trong méi tredng trung
tinh va kiém, thuéc nhém doc I, LDs, per os: 484 (chudt nhét) -
1120mg/kg (chudt cbéng), LDs, dermat: >2000mg/kg, it ddc ddi véi ong
va ca.

S dung: la hop chat déng déng (tién chét thudc trir dich hai) cta
chat doc tw nhién nereistoxin, tac dung tiép xuc va vi doc, co phd tac
dong rat rong, dac biét c6 hiéu lwc cao dbdi véi sdu bo canh cing va
canh phan hai lta (duc than, cudn I4) rau, mau, cay &n qud, cay cong

224



nghiép, trr dwoc sau to chdng thudce 1an, cacbamat va pyrethroit. thubc
ché bién thanh dang bdt thAm nwéc, hat... lwong dung 0,25-1,5 kg
a.i/ha.
Cartap va cartaphydrochloride

Tén goi khac: padan (cartaphidroClorua)

Tén hoda hoc:
+ cartap: S,S (2-dimetylaminotrimetylen)-bis (thiocacbamat)
+ cartaphydrochloride: cartapmonohidroClorua.

Cobng thire hoa hoc:
+Cartap: C7H15N30282
+cartaphydrochloride: C;H1CIN30,S,

Phan t&r lwong:
+cartap: 237.3
+cartaphydrochloride: 273.8

Pé&c tinh: cartaphydrochloride ki thuat (>97%) dang tinh thé khéng
mau, tan trong nwéc (200g/l & 25°C), cbn etylic va metylic, khéng hoa
tan trong benzen, axeton, hexan, bén trong méi trwéng axit, thdy phan
trong méi trwdng trung tinh va kiém, hat &m manh, khédng an mon kim
loai. Thuéc nhédm doéc Il. LDsy per os: 325-345mg/kg, LDsy dermat:
1000mg/kg; ADI: 0,1mg/kg, MRL: ché den 20, hoa bia 5, cai ba91p 0,2,
gao, ngl coc, khoai tay 0,1, san phdm khac 0,05mg/kg, PHI: 14 ngay,
dodc véi ca, doc trung binh déi véi ong mat.

S& dung: cartaphydrochloride tac dung noéi hap, vi doc va tiép xuc,
hiéu lwc x6ng hoi yéu; thubc khéng giét chét sau ngay nhwng gay tac
dong chan an, lam sau ngrng an ngay va chét b&i tac dong clia thubc
va déi. Thube co6 phd tac ddng rat rong, trir dwoc nhiéu loai sau hai lua,
rau, mau, cay an qua, cay cbng nghiép, cay lam nghiép.
Cartaphydrochloride c6 nguén gbc sinh hoc, déc tinh mdi trwdng thap
nén pham vi st dung rat rong rai. Thubéc dwoc gia cdng thanh dang bt
tan trong nuéc (SP) 255, 50%, 95%, 98%, dang hat (G) 4%,10%. dé trw
sau duc than laa dung 0,6 — 1,5 kg a.i’/ha, rdy xanh duéi den 0,4 - 0,5
kg a,i/ha, xau cubn 1a 0,5-0,6, bo tri 0,4-0,5, bo xit hdi, bo xit gai, sau to,
sau khoang, sau xanh 0,5-0,8, sau ba ba, rép hai rau 0,4-0,5, bo xit
mudi, rdy xanh 0,5-0,8, bo canh to, sau xép la ché 0,4-0,8 kg, sau vé
bua hai cam, chanh 0,4-1,0kh a.i/ha,... thubc cé thé hén hop véi nhiéu
loai thudc trir bénh va trir sau khac dé s dung.
9.4.6.Thudc trc ché sinh trwéng va phat trién cén trung (IGR)

Céc loai thudc c6 co ché trc ché qua trinh sinh trwdng va phat trién
con trung con dwoc goi la thube diéu hoa sinh trwdng con trung (jnsect
growth regulator, viét tat 1a IGR) dwoc st dung tr nhirtng ndm 80 dé triv
sau chdng thuébc lan, clo hitu co, cacbamat va pyrethroit. Tuy nhién,
hién twong sau chéng thudc IGR cling phat trién nhanh. Nhém thubc
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IGR ¢6 dac diém:

IGR gay hiéu lyc cham nhwng kéo dai, nhiéu hop chat chi co tac
dung dbi v&i pha 4u trung hodc 4au trung, nhéng, tr’ng ma khéng cé
hiéu lwc true tiép déi véi pha trwdng thanh.

IGR tac dung chon loc cao, it gay hai ky sinh c6 ich, it déc déi voi
ngwdi, ddng vat mau nong va mai sinh.

Thubc tac ddng qua tiép xuc, dwéng tiéu héa va ndi hap.
Buproferin

Tén goi khac: applaud

Tén hda hoc: 2-tec-butylimino-3-iso-propyl-5-phenyl-3,4, 5, 6-
tetrahidro-2H-1, 3, 5-triadiazin-4 -ure.

Cobng thire hoa hoc: CqigH23N30S

Phan t&r lwong: 305,4

DPa&c tinh: thudc nguyén chat 98%, & dang tinh thé, khéng mau hodc
vang nhat, tan rat it trong nwdc, tan trong nhiéu dung méi hivu co, bén
virng trong dung dich axit, kiém nhiét dé cao va anh sang. thuéc nhom
doc lll. LDsy per os: 2198-2355mg/kg, LDsy dermat: >5000mg/kg. PHI:
lda mi, dwa chudt, ca chua, ca 1 ngay, lda, ché, (thubc siva) 7 ngay
cam, chanh, budi 14 ngay, lua (thubc hat) 21 ngay. Thubc doéc dbi voi
ca, khéng doc dbi véi ong mat.

S dung: buproferin &rc ché tdng hop kitin, pha v& thé can bang sinh
hoc hooc mén ecdizon, diét trr 4u tring va gay tac déng trwdng thanh
dé trirng ung. Thubc dwoc st dung trr nhiéu loai sau hai nhw réy nau
hai Ita (0,05-0,25 kg a.i’ha, ray lwng tréng hai lta (0,125-0,5kg a.i/ha),
ray xanh hai ché, dau dé (0,25-0,5kg a.i’ha), rudi hai rau (0,125-0,25kh
a.i/ha), cac loai rép hai cay an qua (0,5-1,0kg a.i/ha), bo xit hai lua
(0,01kg a.i’ha), bo xit hai cay an qua (1,0kg a.i’ha). Buprofezin dwoc gia
coéng thanh dang boét thdm nuwéc 25%, dang dung dich huyén phu dam
dac 40%, dang hat 2% buprofezin dwoc dung 30-40kg ché phdm/ha dé
trir rAy ndu hai laa. Khi rai thubc can gitr nwée trong rudng lién tuc trong
3 ngay v&i muwc nwdc khodng 3 cm. Loai ché pham 25WP chira 25%
buprofezin dwoc dung pha véi nwdc & néng dd 0,1% dé trir rdy xanh
hai ché, sau va rép hai dau (thubc rat it doc dbi voi tam), trie rudi va
nhén hai ca. thuéc dwoc pha véi nwdc & néng dd 0,05-0,1% dé trir rép
va rudi hai dwa chudt, ca chua, rdy xanh duéi den hai lua. Loai thubc
hén hop chira 5% buprofezin va 20% isoprocarb dwoc dung voi lwgng
250-500g a.i’ha dé tre ray nau va bo xit hai lua, ray xanh hai lac, ray
xanh va bo xit mudi hai ché, rdy boéng trdng hai ca phé. Thubc
buprofezin tac dong dén sau hai cham. Thudc khéng diét dwoc ray
trwdng thanh (néu khoéng hdn hop véi isoprocarb), va sau 3-7 ngay tac
dung diét rdy non cla thubc méi thé hién rd va hiéu lwc cta thube kéo
dai tr 21-25 ngay.
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Chlorfluazuron

Tén goi khac: atabron...

Tén hoéa hoc: 7- [3,5-dico-4-(3-clo-5-triflometyl-2-pyridyloxi)-phenyl]-
3-(2,6-diflobenzoyl) ure.

Céng thirc hoa hQC: C20H9C|3F5N303

Phan t& lwong :540,66

Péc tinh: thudc nguyén chat ki thuat = 94% & dang tinh thé, khong
tan trong nwéc, tan it trong mét sé dung médi hivu co' nhw axeton (55g/1),
Clorofom (30g/l), xiClohexanon (110g/l), bén vitng dwéi tac dong cla
nhiét dd6 anh sang va trong dung dich thdy phan. Thuéc nhém déc lll,
LDso per os: >8500mg/kg, LDs, dermat; 1000mg/kg. Thubc rét it doc dbi
vOi ca va ong mat.

S dung: Chlorfluazuron (rc ché téng hop kitin, 4u trung, nhéng bi tr
vong do khéng xay ra qua trinh 16t xac. Thudc tac ddng qua dwdng rudt
va tiép xuc, dung dé trir 4u trung, con déi véi sau trwdng thanh thudc cd
kha nang lam cho trirng dé ra bi ung. Thubc dwoc gia cong thanh dang
stra 50g a.i’ha, dang hén hop v&i profenofos, Ethiofencarb. Dé trir sau
xanh, sau khoang, sau héng hai bdng dung 50-250g a.i’ha; dé triv bo
dau dai hai béong (anthonomus) dung 50-150g a.i’ha; dé trir sau duc
than ngd dung 15-100g a.i/ha; dé trir sdu khoang hai rau pha ché pham
5% (5EC) v&i nwéc & ndng dd 0,05-0,1% rdi phu wét déu 1én la rau.
9.4.7. Cac nhém thubdc trir sau héa hoc khac.

Diafenthiuron

Tén goi khac: pegasus, polo...

Tén hda hoc: 1-tec-butyl-3-(2,6-diisopropyl-4-phenoxiphenyl) thioure.

Cobng thire hoa hoc: Cy3H3N,0S

Phan t&r lwong: 384,6

Pac tinh: thudc ki thuat bdt khéng mau, tan rat it trong nwéc, tan
trong nhiéu dung méi hiru co nhu axeton, toluen, bén virng trong méi
trwdng nwdc, khdng khi va anh sang. Thuéc nhém déc lll, LDsy per os:
2068mg/kg, LDsy dermat: > 2000mg/kg, ADI:0.003mg/kg, thubéc doc ddi
v&i ong mat, it ddoc hon dbi véi ca.

S dung: Diafenthiuron (rc ché hd hap cta té bao con trung va nhén,
thuéc tac dung qua tiép xuc va vi doc, diét trir trwdng thanh 4u trung va
c6 tac dung ddi véi pha trirng. Diafenthiuron dwgc dung trir ¢on tring va
nhén hai cay an qua, rau, ché, béng, hoa va cay canh. Thubc rat it doc
dbi vai cac loai ki sinh co ich. Diafenthiuron dwgc ché bién thanh dang
dung dich huyén phu dac, dang bdt thAm nwéc (250SC, 500SC, 50WP)
hodc dang hén hop véi fenoxycarb (dicare 37,5 WG).

Ethofenprox
Tén goi khac: trebon, etofenprox...
Tén hda hoc: 2-(4-ethoxiphenyl)-2-metylpropyl-3-phenoxibenzyl ete
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Cong thire hoa hoc: Cy5H2503

Phan t& lwong: 376,49

Déc tinh: thubc nguyén chét & thé ran (23°C) hoéc thé 16ng (40,1°C),
tan rat it trong nwéc, tan trong nhiéu dung mdi hiru co, bén trong dung
dich axit va kiém, rat it doc dbi véi ngwdi, ddng vat mau néng va ki sinh
céd ich. Etofenprox thudéc nhom déc V. LDsy per os: 21.440-
42.880mg/kg, LDsy dermat: 2140mg/kg.ADI: 0,03mg/kg, PHI: dwa chudt
1 ngay, bép cai 3 ngay, dé twong 7 ngay, lua, cay an qua 14 ngay.
Thudc doc dbi véi ca va rat it doc dbi voi ong mat.

S dung: Ethofenprox gay déc qua dwéng tiép xuc va dwéng rudt,
trir dwoc nhiéu loai sau hai, k& ca nhirtng ching sau chdng thudc clo,
lan hiru co va cacbamat; nhuwng khéng cé hiéu lwc trte nhén do.
Ethofenprox dwoc gia cdng thanh dang sira, b6t thdm nwéc. Cac ché
phém trebon 10EC, 20EC, 30EC chwra 10%, 20% va 30% Ethofenprox.
thuéc dwoc dung véi lwgng 50-100g a.ilha dé trir ray nau, ray xanh, sau
cdm 14 hai lua, rdy xanh, bo canh to hai ché, sau hai thdong. O liéu
lwong 100-200g a.i’ha thudc trir dwoc sau xanh, sdu héng, rép va bo
dau dai hai béng, rép va sau can la ngd, rép va sau xanh hai thubc Ia.
Thubc pha v&i nwéc & néng dd 10-20g a.i/100 lit nwéc dé trir rép, sau
vé bua, bo xit, sdu an 14 hai cay an qua. Ché phadm Ethofenprox hén
hop v&i pyridaphenthion (20% pyridaphenthion + 10% Ethofenprox) va
ché phdm hén hop Ethofenprox (5%) + dimethoat (15%) c6 tén difentox
dwoc dung tir 150-300g a.i/ha trir cac loai réy hai lua, ché, bo xit hoi, bo
xit xanh hai lia,mau, cay an qua...
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