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Chuong 1
TONG QUAN VE NHA MAY LOC DAU

1. Muc dich ciia nha may loc dau.

Nha may loc dau 14 noi thuc hién céc qué trinh ché bién dau tho thanh céc
san pham dau moé. Co ciu vé cac san pham dau mo phai dap ung dugc nhu
ciu tiéu thu cta thi truong theo timg khu vuc va su phan chia san xuit trén
pham vi thé gi6i.

Ngoai ra, nha may loc dau phai dam bao chét luong cho cac san pham san
xuat tir nha may theo cac tiéu chuan chat luong d3 qui dinh.

Muc dich cua nha may loc dau c6 thé phat hoa theo so dd sau:

Tiéu chuén
chat lwong

Co cau san
pham

Ngoai ra, nha may loc dau con cung cap mét lugng nguyén liéu rat 1én cho
nganh cong nghiép hoa dau nhu: dung moi, s@i nhan tao, nhya, hoa chit co
ban, phan bon, ...

Qui trinh ché bién cua nha may loc dau dugc minh hoa trong so do6 sau:
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2. Nhiém vu cia nha may

2.1 Tiép nhan va vin chuyén dau tho

C6 thé tiép nhan mot luong 16n dau thd vé ca sb luong 1an chung loai,
nham tranh sy tac dong cua sy bién dong rong 16n vé ngudn nguyén lidu va cd
thé cdu thanh nguyén liéu phu hop vé6i ché d6 cong nghé cua nha may nham
dap tmg dugc yéu cau vé co cau san pham dau mo cia thi trudng. Co thé tiép
nhén bang cau cang hodc duong dng.

2.2 Ché bién diu thé

Thuc hién cic qué trinh ché bién dau tho thanh cac san pham dau mo hay
chat nén.

2.3 Kiém tra chit liong

Thuc hién viéc kiém tra chét lugng cac nguyén liéu va san pham cta nha
may nham theo ddi cic qua trinh ché bién va dam chéat lwong cho cac san
pham tao thanh.

3. Cac qua trinh ché bién trong nha may loc diu

Tuy vao nguyén liéu dau thd va muc dich ctia nha méay loc ddu ma qui trinh
cong nghé ché bién rat khac nhau. Nhung nhin chung, qua trinh ché bién tong

thé ctia nha may loc dau c6 thé moé ta nhu so do sau:
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So do ché bién dau tho

Tuy nhién, cac qua trinh ché bién trong cac nha may loc dau luén bao gom
cac bd phan sau:

3.1 Qua trinh phdn tach

Tao ra cac phan doan co s& nham dép tmg muc dich str dung cho cac qua
trinh ché bién tiép theo (chung cét, trich ly...).

3.2 Qud trinh chuyén hod

Nhiam tao ra cac phan tir méi c6 tinh chat pht hop véi san pham sir dung
(alkyl hoa, isomer hoéa, reforming, cracking,...).

3.3 Qua trinh xwr ly

Nham loai bo cac tap chit khong mong muén c6 mit trong thanh phan cac
phan doan va san pham, nham dap tng yéu cau 1am nguyén liéu cho qué trinh

ché bién tiép theo hay dat chat luong san pham thuong pham.
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So dé phan tach dau thé

3.4 Cac qua trinh bao vé moi truong

Bao gom cac qué trinh xir i moi trudng nham bao dam an toan méi truong
lam viéc va moi trudng ty nhién xung quanh nha may (bao gdm cic qua trinh
xtr 1y khi, nude thai, chat thai, khi chua ...).

Thang quy ddi giita cac dang ning luong
1 tan dau thé = 1 TOE (tons oil eguivalent)
1 thn than da = 0,66 TOE
1000 m® N.Gas = 0,99 TOE
1000 Kw dién = 0,222 TOE



Nha may loc dau tai Iraq



Chuong 2
CAC QUA TRINH XU LY BAN PAU

1. On dinh dau nguyén khai

Sau khi duogc khai thac tir cac giéng ap suét cao, trung binh va thip dau
chua 6n dinh, nghia 14 chua tach cac hop phan nhe (etan, propan, butan va
mot phan pentan), van chuyén kho va khong kinh té vi trong qua trinh van
chuyén c6 thé that thoat cac hydrocarbon nhe 1a cac nguyén liéu c6 gia tri.
Khi thu hoi c6 thé dugc st dung lam nguyén liéu bd sung cho cic nha may
ché bién dau, do d6 can dugc thu hoi triét dé. Dau sau khi khai thac dugc loai
khi nho giam 4p suat, dua vao bé chira dé lang va tach khoi nuée, sau d6 duge
dua di On dinh héa, nghia 14 tach cac hydrocarbon nhe (etan, propan, butan va
mot ph?m pentan). Dau 6n dinh dugc dua di xu 1y nhiét — hoa, sau do dén cum
cong nghé loai mudi bang dién (EDS).

Trong dau c6 chira khi hoa tan, nude va mudi. Haim luong khi trong dau
khai thac tir 1+2 dén 4%. Su dao dong ctuia ham lugng khi phu thudc vao dang
dau, diéu kién 6n dinh hoa, hinh thic van chuyén, dang bon chtra dau trong
nha may va diéu kién khi quyén... Trong qua trinh 6n dinh hoa nhan duoc
nguyén liéu cho cong nghiép hoa diu; cac phan doan dau 6n dinh tét khi duoc
chung cit khién cho ché d6 cong nghé trong thap s& it dao dong hon, tao diéu
kién ngung tu xang trong thiét bi 1am lanh tot hon; loai bé kha nang mat mat
phan doan xang nhe do cudn theo khi. Loai butan duoc coi 1a mic on dinh
hoa t6i wu cta dau. Tuy nhién trong mot sd truong hop can phai loai mot phan

phan doan pentan (loai 40 + 80% ham luong cia nd trong dau).

2. Tach muoi - nwoc

Néu trong dau c6 ham lugng nude va mudi cao ché do cong nghé cua cac
qua trinh bi pha huy, 1am ting ap sut trong thiét bi va giam cong suit. Mudi
con cé tac hai 16n hon. Mudi dong trén bé mit cac thiét bi trao doi nhiét, lam
giam hé s truyén nhiét, dan tSi ting chi phi nhién liéu, giam cong suat thiét
bi.



Nudc trong dau thudng tao thanh dang nhil twong khé pha hiy. Nudc
trong ddu chira nhiéu mudi khoang khac nhau va mot sd kim loai hoa tan.
Céc cation thuong gip trong nude 1a Na*, Ca>’, Mg®" va mot luong Fe*™ va
K it hon. Céc anion thudng gip 1a CI" va HCO”, con SO4* va SO5> véi mot
luong it hon. Ngoai ra, trong dau con c6 mot sé oxit khong phan ly nhu
AL O3, Fe,03, Si0,. Ham lugng téng ctia mudi khoang (d¢ khoang) ctuia nudc
c6 thé tir dudi 1% dén 20 + 26%. Mot s6 mudi khoang dé bi thay phan (xem
trong phan tiép theo), do d6 nuédc di kém theo dau mé 1a van dé dugce quan
tam.

Mudi trong dau ton tai & dang hoa tan trong nudc hodc tinh thé co tinh
chat khac nhau. Clorua natri hiu nhu khong hoa tan. Clorua canxi trong diéu
kién twong ung c6 thé thuy phan dén 10% va tao HCI. Clorua maghé thiy
phan 90% va qué trinh nay dién ra ca ¢ nhiét do thap. Do d6 nudc c6 thé 1a
nguyén nhan an mon thiét bi. Thuy phan clorua maghe:

MgClL +H,0 > MgOHCI+ HCI

Dién ra dudi tac dung ctia nude chtra trong dau va do nude két tinh clorua
maghé. An mon duéi tac dung cta san pham thuy phan dién ra trong ving
nhiét d6 cao (cac dng cua 10 nung, thiét bi bay hoi, thap cat) va trong céc thiét
bi nhiét do thap (thiét bi ngung tu va thiét bi lam lanh).

Trong ché bién dau do phan hay hop chit lvu huynh tao H2S 1a
nguyén nhan dn mon manh, dic biét khi két hop véi HCL. H2S khi ¢6 nude
hodc dudi nhiét d6 cao tac dung voi kim loai cua thiét bi tao sulfur sat:

Fe+H,S —* FeS + H,

Mang FeS che phu bé mit kim loai, bao vé ndé khong bi an mon tiép,
nhung khi c¢6 ¢6 HCl mang bao vé bi pha huy do sulfur sat tham gia vao phan
ung sau:

FeS+2HCI —, FeCl,+H,S

Clorua sat chuyén thanh dung dich nuéc, con hydro sulfur duoc giai
phong lai tac dung véi sat.

Bui va mubi gdy dn mon ong dan, tich iy lai trong san pham dau lam
giam chat luong cta ching. Trong qua trinh loai mudi bén canh clorua ciing

loai 50 + 70% cac hop chat vanadium va niken, phan 16n hop chat angtimon



va cac tap chét khac c6 kha ning dau doc xtc tac va dn mon thiét bi trong cac
qua trinh ché bién tiép.

Do nudc ton tai trong dau ¢ dang nhii twong bén vimg nén cic phuong
phéap loai nudc tip trung vao viéc pha nhil twong trong dau. C6 3 phuong

phap pha nhii: co hoc, hoa hoc va dién.
2.1 Phwong phap co hoc

Ldng: Lang dugc (mg dung cho nhii tuong méi, khong bén, c6 kha ning
tach 16p dau va nudc do ching c6 trong lwong riéng khac nhau. Nung ndng
lam tang nhanh qua trinh pha nhii do su hoa tan ciia mang bao v¢ nhii tuong
vao dau ting, giam do nhét méi truong va giam su chénh 1éch khéi luong
riéng. Trong cac xi nghiép loai nudc bang phuong phap ling duoc thyuc hién
trong thiét bi nung ndng-loai nudc dang hinh tru dimg c6 dudng kinh 1,5 + 2
m va chiéu cao 4 + 5 m (hinh 7). Trong d6 diu dugc ham ndng dén 60°C bang
dén dbt khi ldp dudi day thiét bi.

Trong nha may ché bién dau nudc duoc loai tiép bang cach gia nhiét dén
120 + 160°C va dé lang ¢ ap suét 8 + 15 atm (dé nudc khong soi) trong 2 + 3

gio.

/D\ I So do thiét bi nung nong

\ ~ | = - ldng mirde

I - Nhii tuong.
II - Dau tho.

\Tl - J,—,O/:) III - Nude.

i | IV - Khi nhién liéu
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Loc: Loc dé tach nude ra khoi dau dua trén tinh thAm w6t lya chon cac
chat long khac nhau cta cac vat liéu. Cat thach anh dé& tham uét nude hon,
con pirit (FeS,) thAm w6t dau tét hon. Dé 1am khan dau bang phuong phap loc
st dung bong thuy tinh, mun cuwa. Cac hat nudc nho li ti bAm vao cac canh
nhon cuia mun cua hodc sgi bong thuy tinh, lién két v6i nhau thanh giot 16n dé
chay xudng dudi.

Loc tng dung trong truong hop khi nhii twong da bi pha nhung nhiing giot
nudc con gilt & trang thap lo ling va khong ling xubng day. Hiéu qua cua
thap loc cao. Thi du trong thap loc vo1 3 16p bong thuy tinh dd gidm ham
lwong mudi tir 582 xubng dén 20 mg/l. Nhuoc diém co ban cua phwong phap

loc 12 mang loc nhanh bi mudi va bui déng bit va phai thay thé.
2.2 Phwong phdp hoa hoc

Ph4 huy nhii twong trong truong hop ndy dugc thyc hién bang cach s
dung cac chét hoat dong bé mat (CHBbBM) c6 tac dung nhu chét pha nhii. Pha
nhil bang phuong phap hoa hoc duoc tmg dung rong rai. Phuong phap nay c6
dic diém 1a mém déo va don gian. Cac chat pha nhil tot 1a cac chit pha nhil
hiéu qua cao, liéu luong thép, san c6, khong an mon thiét bi, khong lam thay
ddi tinh chat cua dau, khong doc hodc d2 tach ra khoi nuée. Dé tang nhanh
pha nhii cdn ham néng dau. So dd cong nghé pha nhii nhiét hoa trinh bay

trong hinh 8.

)

{

VI
So do cong nghé phd nhii nhiét héa trong dau

1- Bo trao doi nhiét; 2- thiét bi nung nong bﬁng hoi; 3- bé léng
I- Dau nguyén liéu; II- chat pha nhii; I1I- nudc méi; IV- dau loai nudc;
V- hoi nudc; VI- nudce tach ra.
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2.3 Phwong phdp phd nhii twong dau bang dién truwong

St dung dién truong dé lam khan nudc duoc tng dung rong rai trong cac
xi nghiép va nha may ché bién dau tir dau nim 1990. Khi dua nhii twong dau
vao dién trudong xoay chiéu cac hat nuée tich dién am bat dau di chuyén bén
trong giot nudc, tao cho nd dang hinh trai 18, diu nhon cua qua 1& huéng vé
dién cyuc. Khi thay ddi cuc cua dién cuc, giot nudc hudng dau nhon vé hudng
nguoc lai. Tan sd doi hudng cua giot dau bang véi tan sb thay doi cua dién
truong. Dudi tac dung ctia lue kéo cac hat nudc riéng 16 hudng vé cuc duong,
chung va cham véi nhau va trong dién truong di manh tao thanh cdc dam
may dién méi, nhd d6 cac giot nudc nho s& 16n 18n, khién cho chung dé ling

xubng trong thung dién trudng.

So' d6 cum lam khan bdng dién
1- Thiét bi gia nhiét bang hoi; 2- thiét bi tron; 3- thiét bi 1am khan bang
dién.
I- Dau nguyén liéu; 11- hoi nudc; I11- chét pha nhij; IV-dau khan va di loai

muodi; V- nudc tach ra
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So do logi nuwoc- muoi bang dién voi thiét bi loai nwoc nam ngang

1- Thiét bi loai nudc ndm ngang; 2- Thiét bi gia nhiét béng hoi; 3- B0 trao
d6i nhiét,
I- Dau nguyén liéu; II- chat pha nhii; I1I- nudc méi; IV- kiém; V- nude

lang; VI- dau loai nudc.

So d6 cong nghé loai nudc dién truong (EDW) dan ra trong hinh, thiét b
¢ cong sudt 6.000 tin/ngdy. Nhil twong dau sau khi dugc nung nong sé tiép
xuc voi nuede moi. Thém chat pha nhii vao hdn hop ndy, sau d6 né dugc chia
vao hai thiét b loai nudc dién. Trong dé nhii twong bi pha huy, nudc rut ra tir
phia dudi d6 vao kénh thoat nudc, con dau ly ra tir phia trén va dwa vao bé
ling. Dau loai mudi va nudc bom vao bé chira, sau d6 vao 6ng dan.

Dé pha nhii khong bén qua trinh loai nude tién hanh hai bac: I- ché bién
nhiét-hoa; II - xtr Iy dién. Dé pha nhil bén viing qua trinh loai nude tién hanh
3 bac: I- nhiét hoa; II va III- dién. Trong qua trinh 1am khan hai bac két hop
nhiét hoa va dién muc loai nudc dat 98% hoac cao hon.

Ngay nay thiét bi loai nudc bang dién dang nam ngang, lam viéc & nhiét
d6 160°C va 18 atm duogc tng dung rong rai. Trong hinh 10 gidi thiéu so dd
loai nuéc bang dién dang nim ngang véi bon thiét bi, mot thiét bi dé loai

nudc, ba thiét bi con lai dé loai muoi. So d6 c6 cong suat 7 tricu tan dau/nam.
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Loai mudi duoc thyc hién bang cach thém nudc va chat pha nhil. Dau tir bon
chtra duoc bom bing may bom qua hé trao ddi nhiét vao cac thiét bi loai nudc
lap dat ndi tiép nhau. Pong thoi nap nudc ndng va chat pha nhii vao dau.
Loai mudi dién ra trong dién trudng dién thé 32 + 33 kW & nhiét d6 120 +
130°C va ap suat 8 + 10 atm. Dau sau khi xir Iy chira 5 = 10 mg mubi/l, cho
phép cum chung cit dau lam viéc lién tyc trong it nhat hai nam.

Trudc day trong cong nghiép ché bién dau loc dau chi gdm cum chung cat
khi quyén (AR) véi cong suat khoang 3 triéu tin dau/nim. Vi két qua hoan
thién cong nghé ché bién so cdp mot mat ngudi ta tién hanh tu dong hoa cac
cum AR va AVR, mit khic dua vao ung dung cum loai mubi béng dién
(EDS), 6n dinh phan doan xang... Cac cum riéng 1é nay duoc két hop trong
lién hop EDS-AVR. Két hop cac cum trong khu lién hop ting sy thong nhat,
giam nhan cong, giam thiét bi chtra. Dudi day xét so d6 cong nghé loai mudi,
nuéc bang dién EDS.

So dd cong nghé cum loai mudi, nudce bé'mg dién dugc trinh bay trong hinh
11. Dau tho tir 6ng dan dua truc tiép vao may bom H-1 va bom qua hai duong
song song vao trao ddi nhiét, trong d6 né dugc nung nong dén 140 + 150°C
nhd nhiét tir cac dong san pham 1ay ra hodc dong hoi luu.

Dong dau tho tha nhit chay trong khong gian cia dng trao doi nhiét T-2,
trong d6 n6 dugce nung ndéng nhd nhiét ciia dong tuan hoan thir nhit cia thap
K-2 (thap chung cat khi quyén, hinh 13), sau d6 qua trao d6i nhiét T-17, trong
d6 né dugc nung noéng nhd dong tuan hoan thir hai cua thap K-2, va di vao bd
phan thu gom dé dua vao cum loai mudi nude bac nhat, rdi sau d6 vao thiét bi
loai nuéc bang dién A1+AS5.

Dong dau thé tht hai chay trong khéng gian cta 6ng trao doi nhiét T-1,
sau d6 T-16, trong d6 né dugc nung ndng bang nhiét ciia mazut va di vao bd
phan thu gom trudc khi dua vao cum loai mudi nuée thir nhat,

May bom H-41 bom dung dich kiém-soda dé trung hoa clorua va tranh an
mon thiét bi. T may bom H-37 bom 1/3 luong dung dich chat pha nhii vao
dong cap ciia may bom dau H-1 (2/3 chat pha nhii bom vao thiét bi loai nuéc
bac hai).
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Murdc
Y .?'l

Ddu tha

nudc chira
chat pha nhi

E-20

T-28

So do cong nghé loai muoi, nudc bang dién.

A1-A5- thiét bi loai nudc, mudi nam ngang cua bac nhat; B1-B5- - thiét bi loai nudc, mudi nam ngang cua bac hai;

T- bo trao ddi nhiét; E- bé chira; H- may bom
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Dé san bang nhiét d6 va ap suit ca hai dong dau théd trude khi di vao thiét
bi loai nudc bang dién dugce két hop va tron trong bd phan thu gom, nude
noéng tir thiét bi loai nudc bang dién bac hai ciing dugc bom vao nhd may
bom H-36 va sau d6 dong nguyén liéu duoc chia thanh nam dong song song
di vao 5 thiét bi loai nuéc bang dién bac nhat. Dé phan bd déu dau thé trong
thiét bi loai nudc, trong moi dong trang bi mot thiét bi chuyén dung va mdt
luu luong.

Dau d3 loai mudi va nudec mot phﬁn tur phia trén thiét bi loai nudc bac nhét
Al = A5 nhép chung va sau d6 chia thanh 5 dong song song di vao 5 thiét b
loai nude bac hai B1 + B5. Trong thiét bi thu gom trudc khi dua dau vao thiét
bi loai nudc bac hai cling trang bi may tron, trong d6 tron chét pha nhi, dau
tho va nudc duge bom tir may bom H-31 (10% so voi dau thd). Sau thiét bi
loai nuéc bac hai dau dugc chia thanh hai dong song song dua vao khong gian
gilta cac 6ng ctia bo trao ddi nhiét T-3, T-4, T-18, trong d6 n6 dugc nung
noéng dén 220+240°C, sau d6 dua vao thap K-1 (thap bay hoi trudc).

Dung dich mudi tir thiét bi loai nudc bac nhat duge dwa vao bé lang E-18,
1a bé hinh try ndm ngang c6 dung tich 160 m® va lam viéc & 150°C va 10 atm.
Trén bé lang co thiét bj bay dau, tir d6 dau qua thiét bi 1am lanh T-32 va duoc
dua vao bé tiéu nuéc E-19. Dudi bé E-18 dung dich mudi sau khi 1am ngudi
trong may lam lanh khong khi dugc dua vao bd phan lam sach.

Diéu kién t6i vu dé loai mudi ciia cum loai mudi - nudc phu thude vao
chat luong dau. Thi du, chon nhiét do sao cho d6 nhét cua dau thd thap hon 4
cSt; trong diéu kién do 1§1ng nude tién hanh thun loi va khong can tang nhiét
d6 dau thd. Chat luong chat pha nhii quyét dinh luong nhii can sir dung. Hiéu
qua cua chit pha nhii dugc xac dinh boi chat luong dau sau xtr 1y - ham lugng

mudi va nudc phai thap nhat.
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Chuong 3
QUA TRINH CHUNG CAT DAU THO

1. Co s& 1y thuyét ciia qua trinh chung cat
1.1 Su s0i cua dung dich

Sw s6i ciia chdt nguyén chdt: Mot chat 1ong s& sdi ¢ nhiét d6 ma tai do ap
suat hoi bao hoa clia n6 bang ap suat moi trudng dé 1én mit thoang. Vi du nhur
nuéc s& s6i & 100°C tai P = 1 atm (760mmHg).

Nhiét do so1 cua Butan

Ap suat, atm | Nhiét d6,°C

1 0
3.41 36
4.80 50

Ta goi chét c6 ap suat hoi bdo hoa 16n, c6 nhiét do soi thap 1a chat dé soi.
Chét kho s6i ¢o ap suét hoi bdo hoa bé, c6 nhiét do soi cao.

Thanh phéan pha hoi sinh ra khi dun séi mét dung dich: Pha hoi sinh ra khi
chat 10ng nguyén chét soi 12 pha hoi don chit. Pha hoi sinh ra khi mét dung
dich s6i 1a mot hdn hop cua tat ca cac hop phan cia dung dich va cé thanh

phan phy thudc vao thanh phan cta dung dich 10ng theo dinh luat Konovalov.
0 .1 h . .
PA = PA Xy = P-XA : ap suat hoi bao hoa riéng phan cua A.
P, =P).x, = Px)
Py
Py
Néu «>1: Bdésoihon A
a <1 : Bkho soi hon A

Goi & = 1a d6 bay hoi tuong d6i cua B so voi A.
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Dinh ludt Konovalov: Khi s61 mdt dung dich 16ng cho ra mét pha hoi giau

chat d& s6i hon so v&i dung dich 1ong.
1.2 Nguyén Iy ciia qud trinh chung cit

Chung cét 13 qua trinh tich mot dung dich bang cach dun sbi nd, rdi ngung
tu hoi bay ra dé dugc 2 phan: Phan nhe 14 distillat c6 nhiét d6 soi thap, chira

nhiéu chat dé soi, con phan ning con lai 1a cin chung cat (redue).

Fractionation Schematic Diagram

Condenser

-+— (Cooling medium

— Owerhead
product

Internals of various
kinds promote transfer
betwesn countercument

liquid and vapor

Reboiler

— -a— Steam or other
(5 - —» heat source

Nhu vay, phép chung cit c¢6 thé thu duoc Distillat ¢6 thanh phan mong

muodn bang cach chung cat nhiéu lan.
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Nhung chung cit nhiéu lan nhu vy rat phién phic, tén thoi gian ma
khéng kinh té. Pé khic phuc nhuoc diém nay ta dung hé thong chung cét cd
cot chung cat.

Cot chung cit co sb dia 1y thuyét cang 16n, thi c¢6 kha ning cho mot
distillat c6 thanh phan khac cang nhiéu so v6i dung dich trong binh dun, tirc
1 distillat rat giau chat dé bay hoi.

Dung cdt chung cit ¢6 nhiéu dia 1y thuyét cé thé thu duogc distillat 1a chét
dé bay hoi gan nhu tinh khiét.

2. Co s6' Iy thuyét chung cat dau mé

Nham phan tach dau tho thanh cac phan doan thich hop dua vao nhiét do
sOi clia cac cau tir va khong 1am phan huy chiing.

2.1 Chung cit don gidn

Chung cit bay hoi dan dan: Cha yéu dung trong phong thi nghiém dé xac
dinh dudng cong chung cit Enghen.
Chung cat bay hoi mot 1an: Cho phép nhan dugc phan chung cét 16n hon

so v&i bay hoi mot 1an.

Product

T

Haw
Product =

e

Chung cat bay hoi nhiéu 1an: Cho phép qua trinh tach cac phan doan theo

Product

mong muon.
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2L —
Vapar Product Froduct

=S | S LSa

l—@— —@* Product

2.2 Chueng cit phirc tap

Chung cat c6 héi lwu: Dé nang cao kha nang phan chia hdn hop long,
nguoi ta tién hanh cho hdi luu mot phan san pham dinh. Nho su tiép xtic thém
mdy lan giita pha 1ong (h6i Iuu) va pha hoi trong thap dugce lam gidu thém
cau tr nhe nho d6 ma do phan chia cao hon.

Chung cdt ¢é tinh luyén: Dya vao qua trinh trao d6i chit nhiéu lan gitra
pha 16ng va hoi nho vao cac dia hay dém. Chung cat s& c6 do phan chia cao

hon néu két hgp véi hoi luu
Overhead Product
Heat

Equilibrium Stage

Equilibrium Liquid from

. . I
Liquid _ Vapor Stage Above

Feed

Vapor from

Equilibrium
Stage Below iqui

Liquid

So do tiép xiic giita dong Iéng va hoi trong thap chung cat
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Chung cdt chan khéng & chung cdt véi hoi niede: DO bén nhiét cac cau tir
trong dau phu thudc cha yéu vao nhiét d6 va thoi gian luu. Di v6i cac phan
doan c6 nhiét do soi cao, ngudi ta can tranh sy phan huy ching (giam do
nhét, dd bén oxy hoa...) bang cach han ché nhiét 6 (320° - 420°C) chung cét.
Néu nhiét d6 soi cao hon nhiét do phan huy ching ta ding chung cat chan
khong hay chung cét hoi nu6e. Hoi nudc 1am giam ap suét hoi riéng phan lam
ching s6i & nhiét o thap hon.

2.3 Dia chung cit (Tray)

Trong cong nghé dau khi, dé chung cat nhiing luong khong 16 (hang triéu
tan/nam). Nguoi ta dung nhiing thiét bi chung ct khéng 16, hoat dong lién
tuc.

Hoi nguyén liéu s& bay 1én dinh thap va phan long s& chay xudng phan
dudi thap. Su tiép xtc gilta hai dong nay duogc thuc hién mot cach dic biét
nho cac dia.

Tai cic dia xay ra qua trinh trao d6i nhiét giita dong hoi va dong 1ong.
Dong thoi tai ddy ciing xay ra qua trinh trao ddi chat, phan nhe trong pha 10ng
bay hoi theo pha hoi, phan ning trong pha hoi ngung tu theo dong long.

Nhu vay, khi dong hoi 1én dén dinh thi rit gidu cau tir nhe, con dong long
di xudng day lai giau ciu tir ning hon.

C6 rét nhiéu dang dia khac nhau duogc str dung tuy vao loai nguyén liéu.

Nhung muc dich chung nham dam bao sy tiép xtc giita pha 1ong va pha
hoi phai 16n dé qua trinh phan tach hiéu qua.

Hién nay, st dung cht yéu cac dang dia sau:

— Pia nhiéu 16 (Sieve Trays)

— Dia chup (Bubble—Cap Trays)
— Pia 6ng khoi (Chimmey Trays)
— bDia Van (Valve Trays)
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{a) Vapo

A

r flow through bubble cap

AN
EATNTS

{b) Vapor flow through parforations

f"f"-"?ﬂ_'_, _:r__,
hﬁﬂ‘# /!5'““ 2

)Hf

{c) Vapor flow through valve

Mam kiéu van
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Su phan bd dong chay qua van anh hudng rat 16n dén sy tiép xuc pha
va chat lugng cac phan doan. Mot sé kiéu phan bd dong chay trong thap dugc

trinh bay nhu sau:
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2.4 Su Stripping

Dbi voi chung cat dau tho, dong trich ngang ludn c6 13n san pham dinh.
Pé loai bo cac cau tir nhe nay, ngudi ta thuc hién qua trinh tai hoa hoi riéng
phan cac phan nhe. Qué trinh nay goi 13 qua trinh stripping.

Qua trinh nay duoc thuc hién trong nhiing cdt nho tr 4-10 dia, dat bén
canh thap chung cit khi quyén va thuong dung hoi nudc truc tiép.

Ngoai ra c6 thé stripping bang nhiét (phan doan Kerozen).

-
- Steam
. - J BFW
Light gas oill
1 e —— .
| - = o>
. N
Heavy gas oil
Lo
\I-/ Steam

2.5 Sw hoi luu (Relux)

Nham tao ra dong long c6 nhiét do thap di tir dinh thap xudng day thap dé
trao d6i nhiét voi dong hoi. Tir d6 1am cho qua trinh trao ddi chit tach phan
doan duoc triét dé va thu duge chat luong distillat mong mudn.

Ti 1¢ dong hoan luu phu thudc vao nhiéu yéu td, trong d6 yéu td kinh té 1a
bai toan quyét dinh.

Khi ti 1 hoan luu ting, sé mam giam nhung dudng kinh thap ting 1én.

Chu yéu ¢6 3 dang sau:

— Hoi lwu néng: St dung dong hoi luu & trang thai 16ng soi.

—  Hoi luu lanh: Nhiét d6 dong hoi luu ¢ dudi diém 1ong-soi.
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— Hoi luu vong: Lay cac san pham & cac mam dudi hoi luu 1én cac

mam trén sau khi da lam lanh.
3. Chung cat dau thd ¢ ap suat khi quyén

Chung cét dau va san pham dau v6i muc dich tach dau thd thanh cac phan
doan, duoc thuc hién bing phuong phap s6i dan hodc s6i nhiéu lan. Chung
cat bay hoi nhiéu 1an gdm hai hay nhiéu qua trinh bay hoi mét lan. Trong
chung cét sbi dan hoi tao thanh thoat ra khoi thiét bi chung cat ngay lap tuc,
ngung tu trong thiét bi 1am lanh - ngung tu va dugc thu hoi dudi dang
distillat. Nguoc lai, trong s6i mot 1an hoi tao thanh trong qua trinh nung néng
khoéng thoat ra khoi thiét bi cat cho dén khi dat dén nhiét d6 nao d6, khi d6 ¢
mot luong pha hoi tach ra chat 1ong. Nhung ca hai phuong phap chung cét
nay déu khong thé phan tach dau va san pham dau thanh cac phan doan hep vi
c6 mot lugng thanh phan c6 nhiét soi cao roi vao ohan cét (distillat) va mot
phan phan doan nhiét 6 soi thap & lai trong pha long. Do d6 phai tién hanh
ngung tu hdi lvu hodc tinh cat. Vi qua trinh ndy, dau va san pham dau duoc
nung néng trong binh cau. Hoi tao thanh khi chung cat hiu nhu khong chira
thanh phan sbi cao, dugc lam lanh trong thiét bi ngung tu héi luu va chuyén
sang thé 1ong - phan hodi lwu. Chat hdi luu chay xudng dudi, lai gip hoi tao
thanh. Nho trao d6i nhiét thanh phan sbi thap ctia phan hdi luu hoa hoi, con
phan c6 nhiét d6 sbi cao trong hoi s& ngung tu. Trong qua trinh tiép xtc nay
su phan tach sé& tot hon.

Tinh cét 1a sy tiép xtc gitta dong hoi bay 1én va dong l6ng chay xudng -
phan hoi lwu. Dé tinh cit tét phai tao diéu kién tiép xuc giita pha hoi va pha
long. Su tiép xuc nay thuc hién dugc nho vao thiét bi tiép xuc phan bd trong
thap (dém, mam..). Mirc phan tach cia cac thanh phan phu thudc nhiéu vao sd

bac tiép xuc va lugng hoi lwu chay xudng gip hoi.
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So do nguyén tdc chung cat dau & dp sudt khi quyén.
1- Lo nung dang 6ng, 2- thap chung cat, 3- thiét bi 1am lanh, 4- b6 trao d6i
nhiét.
I- Dau thd; II- san phém trén (xang); I1I- Kerosel; IV- dau diesel; V- can
chung cat khi quyén (mazut); VI- hoi luu; VII- chat cap nhiét ( hoi nudc).

Hinh trén 13 so d6 nguyén tic cum chung cit dau ¢ ap suat khi quyén. Dau
thd duwoc bom vao bd trao ddi nhiét 4, trong d6 né dugc gia nhiét, sau d6 dua
vao 16 nung (1) va dau duoc nung néng dén nhiét do can thiét va duoc dan
vao khoang bay hoi (vung cip) cua thap chung cat (2). Trong qua trinh nung
néng, mot phan dau chuyén sang pha hoi. Dau & thé hai pha long - hoi duoc
dua vao thap cit, trong d6 do giam ap mot phan hoi nude duogce tao thanh, pha
hoi tach ra khoi pha long va bay 1én trén doc theo thép, con pha ldng chay
xudng dudi.

Trong thap chung cit co cac mam chung cat, trén d6 co su tiép xuc giira
pha hoi bay tir dudi 1én va pha 16ng chay tir trén xubng. Dé cat phan 1ong cta
nguyén liéu & dudi thap ngudi ta dua nhiét vao mam cudi ciing. Nho d6 phan

nhe cta san pham ddy chuyén sang pha hoi va do d6 tao hoi luu hoi. Hoi hoi
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luu nay bay lén tor mam cuoi cung va ti€p xtc voi pha ldng chdy xudng va

khién cho pha 16ng gidu cac chét c6 nhiét d6 soi cao.
3.1 Chung cit diu cé tic nhén bay hoi

Mot trong nhiing phuong phap ting ham luong cic chat cé nhiét do soi
cao trong cin chung cét 1a dua vao phan dudi ciia thap chung cit tic nhan bay
hoi. Tac nhan bay hoi dugc img dung la hoi nudce, khi tro (nito, khi cacbonic,
khi dau), hoi xing, ligroin hoic kerosel.

Tac nhan bay hoi dugc sir dung rong rdi nhat 1a hoi nude. Khi c6 hoi nudc
trong thap chung cét, ap suét riéng phan cua hydrocarbon giam va dan t&i
nhiét dg so1 gidm. Nho do, hydrocarbon c6 nhiét dd so1 thép nhét con lai trong
pha long sau khi cdt mot 1an s& chuyén sang pha hoi va bay 1én. Hoi nudc
chuyén dong doc theo thap chung cét va bay ra cing san pham dinh, 1am giam
nhiét do trong thap xudng 10 + 20 °C. Nén st dung hoi qué nhiét va dua no
vao thap véi nhiét do béng nhiét d§ cua nguyén li€u nap vao thap hoac cao
hon d6i chit. Thudng hoi nude sau khi qua may bom hoi va turbin ¢ ap suét
tang dén 2 = 3 atm, dugc nung néng trong dng rudt ga cua 10 nung dang dng
va nap vao thap véi nhiét do 350 + 450°C.

3.2 So do cong nghé cum chung cit khi quyén

Trong so d6 chung cat khi quyén, dau di loai nu6e va loai mubi trong cum
EDS duoc bom vao mam sd 16 cua thap bay hoi K-1 bang hai dong. Tir dinh
thap K-1 san pham dinh trong pha hoi dugc din vao thiét bi ngung tu bing
khéng khi T-5, sau d6 vao thiét bi lam lanh bang nudc T-5a va duoc lam lanh
dén 45°C, rdi di vao bé chira E-1. Nudc tach tir bé E-1 duoc dan vao kénh thai.
Xang tir bé E-1 duoc bom vao thap K-1 bang may bom H-5 lam dong hdi luu,
xdng con lai chay vao bé E-12. Ché d6 nhiét & dudi thap K-1 duoc duy tri nho
“dong nong”, 1a phan dau thoé di loai xdng cua thap K-1 dugc bom vao 10
nung L-1 bang 6 dong nhd may bom H-7. Tat ca cac dong dau tir 16 L-1 nhap
lai va duoc bom trd lai day thap K-1 bang 2 dong.
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e

2ap -350°c

Phan doan x3ng

140-180°C

H-7 220-280°C

2 H-23 H21 H-12  H-18  H20  T-23 T-22a T-20
So do cong nghé cum chung cat khi quyén
K-1- Thap bay hoi truéc; K-2- Thap chung cét khi quyén chinh; K-6, K-7, K-9- Thép bay hoi; E-1, E-12, E-3- bé hoi luu;
T-5, T-7, T-22, T-23- thiét bi ngung tu bang khong khi; T-2, T-33, T-17, T-19, T-11- thiét bi trao d6i nhiét “dau tho- san
phém”; T-5a, T-7a, T-22a, T-20- Thiét bi lam lanh; L-1 —10 nung dang éng; H-3, H-21- May bom..
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San pham day cua thap K-1 1a dau loai xing dugc ldy ra bang may bom H-
3 va duoc nung nong tiép trong 1o L-1 va tir ddy duoc dua vao thap chung cat
chinh K-2 dudi mam tht 38. Dé ting thu hoi san pham sang tir mazut ngudi ta
bom hoi nudc qua nhiét vao phia dudi thap K-2.

Tur dinh thap K-2 hoi xang va hoi nudc duge din vao thiét bi ngung tu
bang khong khi T-7, trong d6 chiung duoc ngung tu va lam lanh dén 80°C, sau
d6 di vao thiét bi 1am lanh bang nuéc T-7a. Phan ngung (nhiét 46 45°C) dugc
dua vao bé chua E-3, trong do nudc dugc tach ra khoi xang (nudce thai ra hé
thdng thai). Xang tir bé chira E-3 dugc bom bang may bom H-4 vao trén thap
K-2 dé diéu chinh nhiét d trén thap, phan xing du qua van diéu chinh luu
luong theo muc chat 16ng trong bé E-3 vao bé chtra E-12 .

Pé ldy nhiét trong thap K2 sir dung 2 dong hdi luu: dong thir nhat vao
dudi cira trich phan doan 220 + 280°C, dong thit hai - vao duéi cira trich phan
doan 280 + 350°C. Phan hoi luu thir nhat duoc 14y ra tir mam thir 12 cia thap
K-2 bang bom H-22 va qua thiét bi diéu chinh luu lwong rdi bom vao trao doi
nhiét T-2, thiét bi lam lanh T-19 va véi nhiét d6 65 +~ 70°C quay tré lai mam
11 cta thap K-2, tir mam thir 10 phan doan 180 + 220°C dugc bom 1én mam
trén cua thap K-6.

Hoi nudc quéa nhiét dugc dua vao day thap bay hoi K-6. Trong thap K-6
dién ra sy bay hoi ciia phan doan xing, hoi nay quay tré lai mam tha 9 cia
thap K-2. T day thap K-6 phan doan 180 + 220°C dwgc may bom H-18 bom
qua hé thong trao d6i nhiét va 1am lanh (T-22, T-22a) vao hé thong 1am sach.

Phan doan 220 + 280°C tir day thap bay hoi K-7 nhd may bom H-19 dugc
bom qua thiét bi lam lanh bang khong khi T-23, bang nudc T-20, qua bd diéu
chinh luu luong va di vao dng din cta nhién liéu diesel. Ttr mam thir 30 hodc
32 ctia thap K-2 phan doan nhién liéu diesel (280 + 350°C) duoc lay ra va dua
qua thap bay hoi K-9. Duéi thap K-9 hoi nude qua nhiét cling duge dua vao.
Phan doan bay hoi cta thap K-9 quay lai mam thir 24 caa thap K-2.

Tt day thap K-9 phan doan 280 + 350°C dugc may bom H-20 bom qua hé
thdng trao d6i nhiét T-11 dé nung néng phan doan xing trudc thap 6n dinh K-
8 va duoc dua vao dng dan chung ctia nhién lidu diesel. Mazut tir day thap K-
2 dugc may bom H-21 bom sang cum chung cit chan khong.
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3.3 Ché dp cong nghé

Thap K-1
Luu luong nguyén liéu, m’/h
Nhiét do, °C

- Déu tho vao thap

- Dong hoi luu

- Binh thap

- bay thap
Ap suét thap (trén), atm
Chi phi hoi, m’/h
Thap K-2
Nhiét dg, °C
- Nguyén liéu vao thap
- Dong hoi luu:
+ thtr I tai cua ra khoi thap
+ thr II tai ctra ra khoi thap
+ thur I tai cra vao thap
+ thur II tai ctra vao thap
Lo nung
Nhiét do, °C
- tai ctra ra khoi 10
- khi khoi trén vach ngan
- Binh thap

- bay thap
Ap suét thap ( trén), atm
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Duéi day 1a ché do cong nghé dic trung cta cum chung cit khi quyén:

Ngudong cho phép
<1.250

>200

<340

theo chat luong cua phan
doan s6i dau - 85°C

<240°C

<6,0

90

> 360

170
260
70
80

<800

<800

theo chét luong ctia phan
doan soi dau - 85°C

<240°C

<6,0



4. Chung cét diu thd & ap suit chian khong

Chung cat dau trong cong nghiép hoat dong lién tuc ¢ nhiét 4o khong qua
370°C - nhiét do hydrocarbon bat dau phan hay - cracking. Tir dau thé nhan
dugc cac san pham sang nhu xing, dau hoa, diesel. Sau khi chung cat khi
quyén (AR) cin mazut duoc dua sang cum chung cat chan khong (VR) trong
lién hop chung cat khi quyén - chan khong (AVR). Nho chung cit chan
khoéng nhan duoc thém cac phan doan dau nhon va cin gudron.

Sau khi chung cat dau dudi ap suat khi quyén & nhiét d6 350 + 370°C, dé
chung ct tiép can con lai can chon diéu kién dé loai trir kha nang cracking va
tao diéu kién thu duoc nhiéu phﬁn cAt nhit. Phu thudc vao nguyén li¢u tir can
chung cat khi quyén (mazut) c6 thé thu duoc distilat ddu nhon cho cum san
xudt dau nhon, hodc gasoil chan khong - 1a nguyén liéu cho cracking xtc tac.
Phuong phap phd bién nhat dé tach cac phan doan ra khoi mazut 1a chung cat
trong chan khong. Chan khong ha nhiét d§ soi1 ciia hydrocarbon va cho phép
ldy duoc distilat c6 nhiét do s6i 500°C & nhiét d6 410 + 420°C. Tét nhién khi
gia nhiét can dau dén 420°C thi s& dién ra cracking mot s hydrocarbon,
nhung néu distilat nhan dugc sau d6 duogc ché bién thi cép thi sy hién dién
ctiia cac hydrocarbon khong no khong cé anh huong dang ké. Bé diéu ché
distilat dau nhon thi phan hity cin phai it nhat bang cach ting hoi nuée, giam
chénh 1éch ap suat trong thap chan khong. Nhiét d6 soi ctia hydrocarbon giam
manh nhat khi 4p suat du thap hon 50 mmHg. Do d6 can ung dung chan
khéng sau nhat ma phuong phap cho phép.

Ngoai ra, dé tang hiéu suat distilat tir mazut dua vao thap chan khong hoi
nudc qua nhiét hodc chung cat cin chan khong (gudron) voi tic nhan bay hoi
(phan doan ligroin- kerosen).

Chan khong tao thanh nhd thiét bi ngung tu khi 4p hodc may bom chan
khong (bom piston, bom rotary, bom phun hozc bom tia) mac ndi tiép véi

nhau.

4.1 H¢ thiét bi ngung tu khi dp - bom phun.
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So do cong nghé tao chan Hoi nuéic
khéng bang hé thiét bi ngung tu
khi ap- bom phun.

. Thap chan khong;
. Thiét bi ngung tu 1
. Bé chtra chan khéng;
. Bom phun hoi tao chan khong;
. Bé lang;
. Hop khi ap;

~N N RN

. May bom.

[- Nudc lanh; II- hoi tr bom phun;

I1I- san pham dau.

Trong hé nay hoi thoat ra tir dinh thap chan khong, ngung tu ngay 1ap tirc
trong thiét bi ngung tu khi ap va sau d6 duoc hut bang may bom chan khong
(thuong bom phun hoi). Ap suét du trong thiét bi ngung tu khi ap phu thudc
vao nhiét d6 nudc thai, nhung khong thap hon ap suat hoi nudc bio hoa &
nhiét d6 nao d6. Nudc tir thiét bi ngung tu khi 4p bi nhiém san phim dau va
hop chat luu huynh (thuong 5,5% so véi mazut). Vi vay dé giam dong nudc
nhiém ban trong nha may nudc thai dugc stir dung lai. Tuy nhién, khi d6 nhiét
d6 nudc do vao thiét bi ngung tu khi ap sé ting d6i chat va phai trang bi thém
phu kién cho hé cp nudc.

Trong so do tao chan khong bang hé thiét bi ngung tu khi ap - bom phun.
San pham dau ngung tu trong thiét bi ngung tu khong hoa lodng bang nudc
lanh, nhd d6 nd dé dang tach ra khoi condensat, dugc thu gom vao bé ling va
giéng khi ap.

4.2 H¢ bom phun - thiét bi nguwng tu khi dp.

Trong so db nay hoi tir trén thap chan khong dua truc tiép vao bom phun,
con do sau cua chan khong khong phu thudc vao nhiét d¢ cua nude thoat ra tur
thiét bi ngung tu khi 4p. Nho d6 c6 thé tao chan khong sau hon (4p suat du
dat 5 + 10 mmHg). Po sau chan khong phu thudc vao ddi ap tai ctra ra cua

bom phun, vi vay dé€ tao chan khong sau can mac noi ti€p vai bom phun.
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So do tao chan khéng séu.
1-Thap chadn khong;
2- thiét bi ngung tu;

h J

3- bom chan khong;

4- bom phun (ejecter) —»
I- Mazut,;

11- gasoin nang;
- Gudron; IV- héi luu; —»

V- khi khong ngung tu ;

VI- hoi ; \f
VII- phan ngung tu ; VIII- nueée

4.3 Diic diém chung cit trong thdp chin khong

Dic diém chung cit trong thap chan khong tuong tu nhu trong thap chung
cat khi quyén. Tuy nhién né ciing c6 mot sb6 dic diém riéng lién quan véi ap
sudt du trong thap thap, diéu kién nung néng nhién liéu co thanh phan phan
doan nang. Trong thap chan khong can tao diéu kién dé cit duoc nhiéu nhat
va phan hay it nhat. Pé 1am duoc diéu nay can s dung thiét bi tao chan
khong dé co duoc ap suat chan khong thip nhat trong hé. Dé giam thoi gian
lwu cua mazut trong 10 nung va giam trd lyc nén sir dung 10 nung hai chiéu,
dua hoi nudc vao 6ng xodn cia 10, giam thiéu khoang cach giira ctra nhap liéu
vao thap va ctra ra khoi 10 nung, ting duong kinh dng din nguyén liéu, giam
thiéu cac chd uén goc, dang chir S.

Cau tao cta thap chian khong khac voi thap chung cat khi quyén nham
giam thoi gian luu cua cdn trong thap dé tranh phan huy né dudi tic dung cua
nhiét d§ cao. Do luu lugng cac dong hoi trong thap chan khong 16n, nén
duong kinh ciia cac thap nay 16n hon nhiéu so véi thap cat khi quyén (8 + 12
m). Do su phan bd cua chat 16ng va bot stii khong dong nhat nén hiéu qua cua
mam khong cao. P& phan b chat 1ong dong déu trén cac mam nén sir dung

cau truc mam dac biét (mam ludi, van (xupap) va sang).

4.4 So’ d6 cong nghé cum chwng cit chan khong
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T-:'!'I:l T'31
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Mazut

r

T-1 Mazut

Gudron g a 2 8

So dé nguyén tic cum chung cat chan khong
K-10- Thap chan khong; T-35- thap ngung tu; T-1, T-3, T-4, T-16, T-18, T-25, T-34- thiét bi trao doi nhiét ; T-25a-
thiét bi ngung tu bang khong khi; T-24, T-28, T-30, T-31- may lanh; H-1-bom chan khéng phun hoi; H- may bom; E- bé

chtra; L-3- 10 nung dang ong, B- bé chira.

T8

o
250-500°C / b*

H-25 H-26 vao K-2
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So dd nguyén tic cum chung cat chian khong trinh bay trong hinh 16.
Mazut tir dudi thap K-2 dugc may bom H-21 (khong vé trong so dd) bom vao
6ng xoan cua 1o nung L-3 va sau khi nung nong dén 400 + 410°C duoc dan
vao thap chung cit chan khong K-10. Bé giam sy phan huy cua mazut khi
nung néng & nhiét do cao va tao cdc trong cac dng 16 nung va ting phan cit,
thém ho1 nudc qué nhiét vao tirng dong chay qua 10 nung tai ctra vao thap K-
1. O dinh thap chung cat chan khong K-10 giir ap suat khong qua 50 mmHg.
Khi sinh ra khi phan hiy mazut cing hoi nuéc duge dan sang thiét bi ngung
tu T-35, trong d6 hoi nudc ngung ty, con khi duwoc hit bang may bom chan
khong - phun ba cap H-1. Phan ngung tu tir T-35 duoc dua vao bé chia E-22,
tir 46 vao bé chira B, nudc tir d6 duoc thai ra con san phan dau tich tu trong
bé ling duoc may bom H-40 bom vao cira nap cia may bom nguyén liéu.

T mam 15 cia thap chan khong K-10 dong hdi luu trén duge may bom
H-24 hit ra va bom qua cac thiét bi trao doi nhiét T-25, thiét bi ngung tu béng
khong khi T-25a, may lanh T-28 va v6i nhiét do 50°C dugce dua tré lai mam
18 cua thap K-10. Phan doan ¢ nhiét do soi dudi 350°C du dugec may bom
H-24 bom vao thap K-2 hodc vao dudng dng nhién liéu diesel. Ciing c6 thé
dua dong hdi luu ndng vao mam 14 nho may bom H-24.

T mam 9 trich phan doan 350 + 500°C ra dudi dang san pham trung gian,
sau d6 nd duoc may bom H-25 bom qua thiét bi trao doi nhiét T-16 (dong
néng), sau d6 luong phan doan 350 + 500°C can thiét quay trd lai thap nhu
dong héi luu sau khi dd qua may lam lanh T-30, phan du qua thiét bi trao doi
nhiét T-1 va 14y ra ngoai.

Tt mam thir 9 cua thap K-10 dong hoi luu dudi dugc may bom H-26 bom
vao thiét bi trao doi nhiét T-18 va thiét bi 1am lanh T-31, trong d6 nd duogc
1am lanh dén 170°C va tré vé mam s 6, con phan du quay trd lai thap chung
cat khi quyén K-2. Ttr bom H-25 va H-26 hai dong néng tré lai twong ung tai
mam thi 8 va thu 4.

Tu day thap K-10 gudron (nhya duong) dugc may bom H-27 bom qua
thiét bi trao d6i nhiét T-4, T-3, T-34, may lanh T-24 va véi nhiét d6 khong
qua 100°C duoc dua vao bé chira.
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4.5 Ché dp cong nghé

So dd cong nghé cum chung cat chan khong duoc thiét ké véi muc dich
nhan duogc phan doan 350+500°C (nguyén liéu cho cracking xuc tac) va nhua
duong (gudron).

Thap chan khong duoc trang bi mam van. Tt ca cac mam déu dang hai
dong. Tong sé mam 1a 18.Trén mam nap liéu va dudi mam suat dong hoi luu

gilta coO 1ép dat luoi chan. Dudi day 1a ché do cong nghé ctia cum chan khong:

Ché @) Nguéng

tdi wu cho phép

Nhiét d9, °C

- Mazut tai ctra ra 10 L-3 400 <420

- Vach ngan 16 L-3 700 <450

- Pinh thép K-10 90 <100

- bay thap 345 <350

- Hoi qué nhiét 420 <440
Ap suit du trong thap K-10, mm Hg 60 >50
Ap suit hoi vao may phun chin khéng, atm 11,0 >10,0
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Chuong 4
QUA TRINH CRACKING NHIET

1. Giéi thi¢u

Trong cong nghiép ché bién dau khi, cic qua trinh ché bién thuan tiy boi
nhiét da dugc ap dung tur lau nham ché bién céac phan doan dau khac nhau
thanh cac san pham long (xing, FO), khi va cdc. Cac san pham khi co chira
nhiéu olefin rat thich hop cho cong nghé tong hop hoa dau va hoa hoc.

Dua vao nguyén liéu, san phdm can thu va diéu kién chinh cua qua trinh
(nhiét do, ap suéit), nguoi ta chia cadc qué trinh ché bién nhiét thanh céc qua
trinh cracking nhiét, cdc hoa, vibreaking, con qué trinh pyrolise (con goi 13
qua trinh cracking hot).

Cracking nhiét 1a qua trinh phan hiy dudi tdc dung cia nhiét, thuc hién ¢
diéu kién nhiét d6 khoang 470 dén 540°C, ap suat 20 dén 70 at. Pay 1a mot
qua trinh c6 thé sir dung nguyén liéu tir phan gasoil dén cin ning cta dau, phd
bién hay sir dung 1 cin mazut. San pham thu dugc bao gdm khi chira nhiéu
olefin va xang.

Muc dich cta qua trinh 13 str dung nhiét nham chuyén hoa cac phan doan
ning thanh san pham 1ong c6 gia tri kinh té cao (xidng, khi, cdc) nham thu hoi

xing tir phan ning, thu mot s6 olefin sir dung trong cong nghiép tong hop hoa dau.

Nguyén 2 Nhiét 46, | Ap suit,
Qua trinh N San pham chinh 0 3
li€u C kg/cm
Cracking hoti Etan Axetylen 1000 -1400 |0,2-0.,5
Cracking hoi Etan Etylen 800 — 850 0,2-2
Cracking hoi Propan - | Etylen — propan 770 -800 0,2-2
butan
Cracking hot Xang nhe | Etylen —propylen 720 =770 0,5-2
Cracking hoi Gasoil nhe | Etylen — propylen 720 -750 0,5-2
Cracking nhiét | Gasoil nhe | Xang 469 — 510 20-70
Cdc hoa Canning | Cdc 480-530 |1-10
Vibreking Canning | Giam toc nhét 440 -480 |20-70
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2. Co sé ly thuyét ciia qua trinh Cracking nhiét
2.1 Sw bién doi parafin

CoHonra —  CuHypn + CHypn
Khi n < 4 thi lién két C — C bén hon C—H — xdy ra hién twong dit lién
két C — H tao H,
— Nhiét do cao, ap thép —> nhiéu san phém khi.
— Nhiét d¢ vira phai (450 — 530°C), ap sudt cao —  dut giita mach
— nhiéu san pham long.
Co ché: Theo Rice nd xay ra theo co ché gbc ty do:
- Tao gbc tu do: R-R —>R +R/
- Phét trién chudi: RH+H —>H,+R'
RH+R — RH+R,
- Dung phan Gng : R +H — RH
R +R, > R —R,
2H" - H,
Vi du:
R-CH,-CH,-CH,-CH,—"“ yR—CH,-CH,"+C'H,—-CH,
R-CH,-CH,” > R"+CH, =CH,
C'H,-CH,— H'+CH,=CH,
CH,-CH,-CH,” - CH,"+CH, =CH,
CH,+R-CH,-CH,-CH,-CH,—>CH,+R-CH,-CH,-C"H —CH,
R-CH,-CH,-C'H-CH,—>R—-CH,"+CH, = CH - CH,
Nhu vay, cracking nhiét tao ra mdt luwong 16n etylen, san phém thu duoc it
nhanh, khéng nhiéu phan ung déng phan héa, kho thu dugc san pham vong,
vi vy ma xing thu duoc tir qua trinh cracking nhiét c6 tri s6 octan thap.

2.2 Bién doi ciia olefin.

Nhiét d6 thap, ap suat cao — olefin dé tring hop.
Nhiét do tang — phan ung phan huy tang.
Ngoai ra, olefin con tham gia phan ing ngung tu, ankyl hod v&i naphten

tao thanh nhya va coc.
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2.3 Bién déi ciia naphten.

Ul tién xay ra cac phan (mg sau:

- Khtr nhénh ankyl

- Khtr hydro — olefin vong — Aromatic

- Phén huy naphten da vong — don vong.

- Khtr naphten don vong — parafin + olefin / diolefin.

= Tao nhi€u san pham Idng va “no” hon so vdi nguyén li¢u va parafin.

2.4 Bién déi ciia hydrocacbon thom.

O nhiét d6 cao, theo quy luat sau.

- Khtr nhanh ankyl.

- Ngung tu vong — cc (cacboit)

Tac hai cua coc :

+ Giam tbc do truyén nhiét.

+ Giam ning suat bom.

+ Tang chi phi van hanh.

3. Qua trinh Cracking nhiét

C6 2 vAn d& can luu tam: Ngan ngira sy tao thanh cdc trong éng phan tng

hay thiét bi trao d6i nhiét va dam bao hiéu qua st dung cao cac thiét bi trong

day chuyén.
3.1 Nguyén liéu

C6 thé sir dung phan doan mazut cua AD, gasoil ning cia FCC hay cin

nang cua qua trinh Iam sach (DAO).

3.2 Sin phim

Xéng cracking nhiét: ¢6 thanh phan khac véi xing chung cét truc tiép

Thanh phan ciia mét s6 loai xang (% trong lwong)

Loai xang Olefin Aren | Naphten | Parafin
Xang chung cat tryc tiép 12 26 62
Xang cracking nhiét tir mazut 25-35 | 12-17 5-8 40 — 45
Xang cracking nhiét tir gasoil 40-45 |18-20 |15-20 |20-25
Xang reforming nhiét 19-20 |14-16 |27-32 |33-37
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Tir bang trén c6 thé thdy rang, trong xing chung cét truc tiép, ham luong
parafin 12 chu yéu, con trong xing cracking nhiét c6 nhiéu olefin, trong do
olefin c6 mot ndi ddi hodc aren co6 nhanh olefin (styren) chiém da phan. Do
vy, xdng cracking nhiét co tri s octan cao hon so véi xdng chung cit truc
tiép. Xang cracking thuong chtra céc thanh phan (tinh theo % khdi lugng): tir
45 -50% parafin, 5 - 10% naphten, 10 -15% benzen va cac hydrocacbon
khong no chiém tir 25 - 40%. Diéu nay giai thich tai sao xing cracking co chi
sO octan cao: MON= 68 - 72 cao hon xing cua qué trinh chung cét ban dau
(MON =40 - 45).

Vi xang cracking nhi¢t chira nhiéu olefin nén d6 bén kém, dudi tac dung
clia 4nh sang, nhiét do, cac phan tir olefin dé bi ngung tu, polyme hoa, tring
hop hoa tao nhya dan dén chay khong hoan toan trong xylanh. Xing chira
nhiéu olefin d& bi bién ddi thanh mau sim. B&i vi sy c6 mat cla cac hop chat
hydrocacbon khong no lam ting chi s6 octan nhung ciing vi vy ma chat
luong san pham khong tot do khong on dinh dé bi chuyén héa (oxi hoa) baoi
oxi khong khi (khi ton tri¥). Vi vy, san pham thudng duoc cho thém chét tc
ché. Ngoai ra, chit trc ché con duoc cho vao hdn hop giita xing cracking
nhiét va cac ngudn xiang khac dé ting kha nang on dinh ciing nhu thoi gian
ton trit. Chét trc ché thuong dung: mot vai phan doan cia nhua (resin) va n-
oxidiphenylamin.Tuy nhién loai xing nay ciing c6 wu diém 1a d& khoi dong
may.

Ham lugng luu huynh trong xang cracking nhi¢t dao dong trong khoang
0,5 dén 1,2% (cao gap 5 1an cho phép dbi voi xing 6to).

Noéi chung xing cracking nhiét chua dam bao chit luong st dung cho
dong co xing; thuong phai xir 1y 1am sach bang hydro hodc cho qua
reforming xtic tic dé nhan duoc xing c6 d6 on dinh va tri sd octan cao.

San pham khi chtra nhiéu hydrocacbon olefin va c6 thé con c6 H,S, s&
duoc dan vao khéi phan tach khi dé tach riéng hydrocacbon parafin va olefin
dung thich hop cho cac muc dich khac nhau, nhu lam nguyén liéu cho tong
hop hay lam nhién li¢u.

Khi cracking: Con chira mot luong 16n nhitng hop chat khong no chu yéu,
can cua qua trinh cracking nhiét con dugc st dung lam nhién li€u ddt 1o.

Thanh phan ctia n6 c6 thé diéu khién béi sy khac nhau vé di€u kién cong nghé
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(ché d6 van hanh) cua 10 hoi. Can cracking con dugc nhap chung véi can
gurdon va nhitng san pham khac lam nguyén li¢u cho 16 hoi va nguyén li¢u

ban dau cho quaé trinh coking.

Can bang vdt chat tiéu biéu cua qua trinh cracking voi hai lo dot nhw sau:

Nguyén li¢u vao, % Cracking nhiét Vibreking
Phan doan > 350°C (dau| 100 100
Romakinski)
Phén doan > 460°C (dau Arlanski) 100
Phan doan gasoil cua cracking xuc
tac

San pham ra, %:

Khi hydrocacbon 3,5 10,7 2.3
LPG 3,6 2,3 3,0
Xang 19,7 23,3 6,7
Kerosen — gasoil 5,3 28.5
Cén cracking 67,9 35,5 88,0

Tong 100 100 100
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4. Cac yéu to anh hwéng dén qua trinh Cracking nhiét

4.1 Nguyén liéu

Nguyén liéu cia cracking nhiét pho bién nhét 13 phan doan mazut qua
chung cit tryc tiép, phan doan gasoil ning cua qué trinh cracking xtc tac hay
cdn ning ctia qua trinh lam sach. Chat luong cua nguyén liéu 1a mot thong sb
quan trong xac dinh chét lugng cta san pham. Khi diéu kién cracking khong
thay d6i, néu ta ding nguyén liéu c6 thanh phan céat khac nhau sé& cho két qua
khac nhau. Pong thoi ham lugng cac hydrocacbon trong nguyén liéu ¢ anh
huong dén quyét dinh chat lugng san pham.

Anh huong gidi han nhiét d6 soi ciia phan doan dén hiéu suét xing khi

cracking nhiét.

o Gi6i han soi Hiéu xuit xiing (%khdi
Nguyén li¢u o
(O lwong)
Phan doan ligroil 180 - 220 12,1
Phan doan karozen 220 -270 14,9
Phan doan gasoil 270 - 300 15,8
Phan doan xola 300 - 350 18,0
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Nguyén lidu cang ning (gidi han soi cao) thi d6 bén nhiét ctia nguyén liéu
cang kém, qua trinh phan huy xay ra d& hon, dan dén téc do phan hiy nhanh,
cho hiéu xuit xing cang cao. Do viy, nhién liéu ning thi phan tGng xay ra &

nhiét d6 thap hon so voi nhién liéu nhe.
4.2 Nhigt dp

Néu qué trinh tién hanh & nhiét d6 vira phai thi qua trinh phan hiy xay ra
Vo1 sy thay ddi cau trac rat it. Vi du, néu nguyén li€u chtra nhiéu parafin, sé&
thu duoc san pham chira nhiéu parafin, néu nguyén liéu gasoil co chira mot
luong 16n hydrocacbon vong thi san phdm thu duoc s& ¢ nhiéu naphten va
aromat.

Trong khoang nhiét do chon trudce, su thay ddi cac thong sb vé nhiét do va
thoi gian phan tmg c6 tac dung twong hd 1an nhau. Dé giit cho do siu bién doi
1 nhu nhau, khi ting nhiét do can thiét phai giam thoi gian phan Gng. Pai
luong nhiét do phan tng 1a thong sb rat quan trong. Khi ting nhiét do toc do
phan huy ting 1én, va nguoc lai khi giam nhiét do thi téc do phan tng triung
hop lai ting 1én. Giam nhiét do cracking s& 1am giam tdc d6 cia cac phan tng
da tu. Nhu vy dé ting hiéu suat cac san pham phan huy (khi, 10ng) va giam
hiéu suét céc san phém da tu (can nhuya, céc) can thiét phai gitr nhiét d§ phan
ung cao ung voi thoi gian phan ung thich hop, do 1a nhiém vu chinh cua qua

trinh cracking nhiét.
4.3 Ap suit

Ap suét xac dinh trang thai pha cua hé ciing nhu chiéu huéng va téc do
ciia phan ung. Ap suét khi cracking phan doan gasoil nhe can phai dam bao
trang thai long cua tic nhan phan Gng, boi vi trang thai 16ng tao diéu kién tét
cho qué trinh, khong xay ra su qua nhiét cuc b, su tao coc 1a cuc tiéu con
hiéu suit xang la cyc dai. Néu cracking can ndng, can phai gitt cho hé théng o
trang thai pha hon hgp hoi — 16ng.

Khi cracking xay ra trong pha long vdoi nguyén liéu ndng nhu mazut,
gudron thi 4p suét khong anh hudng nhiéu.

Khi ap suit va nhiét do cung cao, vi tri dut mach nghiéng vé cudi mach,

di€u do6 dan dén lam tdng hi€u suat san pham khi, san pham léng giam.
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Con néu chi co6 &p suat cao thi vi tri dut mach C - C xay ra & gitta mach,

dan dén hiéu suat san pham long tang.

4.4 Thoi gian luu

Thoi gian luu cua nguyén liéu trong ving phan (mg cang lau thi san pham

tao thanh dé bi ngung tu, dan dén tao nhua, tao cbc, lam giam hi¢u sudt xang

va khi.

Nhu viy, dé tang hi€u suat san pham khi, xang, va gidm hiéu suat phan

mg trung hop (can, cdc) thi & ving phan ung, nhiét do duy tri cao va thoi

gian luu ciia nguyén liéu trong ving phan mg phai ngan

Cracking nhiét n-CsH3y4

A X P o -
o A . , Hiéu suat phan tng (% kl}01 lu?ng) Ty 1¢ phén
Nhiét d0 | Do chuyén hoa , 2 . San pham g .
C) (%) San pham phan trine h huy/ trung
‘ hily (xang khi) ghnop hop
375 55,2 55 442 1,26
400 53,5 62,2 37,8 1,65
425 50,8 72,4 27,6 2,26

Tir bang trén ta thay, khi nhiét do tang 1én, d6 chuyén hoa hau nhu xap xi

nhau, song san pham phan hay ting, con san pham tring hop giam.

Vi vay doi v6i mdi dang nguyén liéu khac nhau, ta can nghién ctru chon

nhiét do toi uu. Thyc té lai cho thay rang trong cac qua trinh cracking nhiét

cong nghiép, san pham cdc chu yéu tao thanh va ling dong ¢ ving nhiét do

vira phai chir khong phai ¢ ving nhiét do tbi da.

5. Qua trinh Céc hoa
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5.1 Qua trinh Delayed Coking

-

Trong qua trinh Delayed Coking, phan ung Cracking dién ra véi thoi gian

rat ngan trong thiét bi gia nhiét dén thiét bi cdc hoa. Coc dugc hinh thanh

trong thiét cc hoa va khi luong coc dat dén muc yéu ciu thi dong nguyén

lidu s& duoc chuyén sang 13 thr hai. Trong khi d6 céc s& duoc théo ra khoi 10

cdc thir nhat va ctr thé hai 10 cdc hoa s& hoat dong lién tuc thay phién nhau.
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Typical Delayed Coking Unit

Quench Oil

805°F @ 20-25 Psig

cooling water

100°F Reflux Drum

5-10 Psig

23
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17
| 4 o=
13 L )
- — = LGO Stripper
: ERyied
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M - "
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H H -
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Heater

Fractionator HGO pump-
around and
wash

e:
ng Overview — Petroleum Processes & Products,
:eman Self, Ed Ekholm, & Keith Bowers, AIChE CD-ROM, 2000

So dé cong nghé Delayed Coking

Lo cbc hoa hoat dong & ap sudt tir 25 — 30 psi va nhiét do tir 480 — 500°C.
Luong hoi hinh thanh trong thiét bi céc héa dugc din sang thiét bi phan tach
va phan chia thanh cac san pham nhu khi, naphta, kerozen va gasoil. San
pham cua qua trinh Delayed Coking rat khac nhau tiy thudc vao nhép liu
ban dau.

Nhap liéu va san pham cua qua trinh delayed coking duoc trinh bay trong

bang sau:

Operating conditions:

Heater outlet temperature, “F SO0 50

Coke dam pressure, psig 1590

Recycele ratio, volfvol feed. % §O— 1O
Yields:

Vacuum residue
Middle East of hydrotreated Coal tar

Feedstock vac. residue bottoms pitch

Giravity, “AP1 T4 1.3 —11.0

Sullur, wit 9% 4.2 23 .5

Conradson carbon, wi 9% RINEN] 27.6 J—

Products, wt %%

Gias + LPG T.O G0 3.9

MNaphtha 12.6 1.1 —_

Gias ol S0 44100 31.0

Coke 8.7 359 65,1

47



5.2 Qua trinh Fluid-Coking va Flexi-Coking

Trong qué trinh Fuid Coking, mot phan cdc sinh ra dugc str dung 1a chat
gia nhiét cho qua trinh. Phan ing Cracking xay ra bén trong thiét bi gia nhiét
va binh phan Gmg. Mot phan cbc¢ duoc hinh thanh trong thiét bi gia nhiét, véi
nhiét d6 cao n6 duoc tudn hoan lai binh phan Gmg va cung cip nhiét cho phan
tmg cracking. Qu4 trinh phan ung dién ra & khoang nhiét do 520°C va san
pham céc duoc hinh thanh ngay lap tirc. San pham céc tao thanh dap tGmg
dugce cac yéu ciu cia thi truong vé cde dau mo, tuy nhién ham luong luwu
huynh va kim loai cao.

Types of petroleum cokes and their end uses®

Application Type coke State End use
Carbon source Needle Calcined Electrodes
Synthetic graphite
Sponge Calcined Aluminum anodes

T10, pigments
Carbon raiser

Sponge Green Silicon carbide
Foundries
Coke ovens
Fuel use Sponge Green lump Europe/lapan space
heating
Sponge Green Industrial boilers
Shot Green Utilities
Fluid Green Cogeneration
Flexicoke Green Lime
Cement

Fluid Bed Coking — Coke Recycled to
Extinction

reactor products
to fractionator

flue gas to
) scrubber CO boiler
resid
feed
net coke

reactor

coke

hot
coke
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Flexicoking

tertiary cyclones low BTU gas

to cleanup

scrubber i XXX

| wventuri
j scrubber

slurry

gasifier

5.3 Qua trinh Vis-Breaking

Qua trinh Vis-Breaking 1a qua trinh cracking cac phan tir mach dai thanh
cac phan tir mach ngin hon nhim lam giam nhét va diém dong dic cua san
pham. Trong qua trinh ndy, nguyén liéu 1a dau nhién liéu c6 do nhdt va diém
dong dat cao vi thé n6 khong thé van chuyén va gay khé khin cho qué trinh
st dung. Qua trinh Vis-Breaking thuong bé rdy cac phan tir & gitra mach va
xay ra & khoang 4500C trong khoang thoi gian rat ngan. Cac phan tir parafin
mach dai s& bi ba ray thanh cac phan tr ¢6 mach ngin hon, phan tng dealkyl

s€ gitip bé ray cac mach nhanh cua cac phan tir hydrocacbon thom.
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Chuong 5
QUA TRINH CRACKING XUC TAC

1. Gidi thi€u
La qua trinh quan trong trong nha may loc dau dé san xuat xang c6 chi sb
octan cao tir cac phan doan nang hon. Pap tng yéu cau chat lugng san pham

dé ra.

Petroleum Reﬁnery Schematic

Palymer Sulfur -
|za(|on Plant Sulfur—{>
y  SatGas LPG
> Plant
N ngl Butanes Fuel Gas— >
Alkylation Lpe =
Gas Polymerlzahon
separston Naphtha
izer Isom-
P ization L ! "
somerate
Light Naphtha ———— \ AWE@;’ Aviation
< ld Gasoline
N A | Automotive -
Reformate > Gasoline =
Heavy > “:m? f ) Naphtha ‘ i Solvents—{>
Naphtha reating Reforming Naphtha'™

Atmospheric ]
Distilation A
Jet Fuels— >
 Crude A i .
ol Kerosene [~

P
- A o Solvents— ™=
60 Distillate Hydro- Pyiaptha Distillate i
cracking Hydro- Treating & Heating Oils |~
—» Gasol Fluidized treating Blending
—LVGO——)  Hydro- — PP Catallytic Diesel— =
— p treating Cracking cat A
Vacuum Distillates
Disilation HVGO A Lo Fuelol— A~y
! cle O —p Residual
DAO ‘ > Fuel Oils
Solvent
P Deasphalting Coker SDA
A Naphtha e Bottoms Naphtha Asphalts—[ >
1 M 1
N N— )
———— P Visbreaking ———— i Distillate:
PN N ~ el Ul
N N A ol

Lubricant—{—>

B
Vacuum Residuum Soker Lube 0|
A A Solvent Greases—[ >
Dewaxing
— Waxes =
. Waxes— P

Coking

2. Co s6 1y thuyét ciia qua trinh
2.1 Xuc tac cho qua trinh Cracking

Xuc tac cho qua trinh cracking ting s6i trong cong nghiép thudc loai axit

ran, c6 thanh phan kha phuc tap nhu sau:
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Thanh phan xiic tdc cracking tang séi trong cong nghiép

Mguyén ligu ban dau San pham trung gian San pham cudi
Oxyt silic
Oxyt nhém 10-50% Zeolite
Hydroxyt natri ) — Tinh chat xuc
Clorua cua dat hiém | tac
(RE)
Sunfat amoni
Dat sét 50-90%  Pha nén (
Oxyt silic Matrix ) Xuc tac FCC
Oxit nhém = Tinh chat vat Iy,

co thé coé tinh chéat xuc
Oxyt nhdém tac.
Platin
Pat hiém ( RE) 0-10%  Phu gia
Sb, &n, Bi... Pét CO, Khir Sox

Bay kim loai

Tang chi s& Octan

2.2 Diéu ché xvic tic FCC

Quy trinh san xuit xtc tdic FCC hién dai dugc mo ta theo so do sau
(Grace-Davison):

Hop phan zeolit Y:

La Alumosilicat tinh thé ngdm nudc vé6i cdu tric kiéu Faujazit vi 16 xbp 3
chidu dong nhét va c6 kich thudc cira s6 ~ 8A0.

V& thanh phan hoa hoc cua zeolit dugc biéu dién bang cong thirc:

M,,0.A1,05.x Si0,.y H,O

O day: x > 2 va n 1a hoa tri cua cation kim loai M

Zeolit dugc tao thanh tir cac don vi ciu tric

Khi cac don vi cdu tric co ban ndi voi nhau theo cic mit 4 canh ta co loai
zeolit A, néu ndi v&i nhau theo cac mit 6 canh ta c6 loai zeolit X hodc Y cd
ciu trac tuong tu

Zeolit Y c6 thé ¢ dang khoang tu nhién, nhung hién nay chu yéu dugc
tong hop tir oxyt silic va oxyt nhom, doi khi tir qué trinh tinh thé hoa dat sét
nung (Qui trinh Engelhard).

Dang Na-Zeolit dugc diéu ché bang phuong phéap két tinh gel alumosilicat
natri. Silicat Natri (Thu dugc khi xur Iy oxyt silic véi dung dich xat nong) cho
tac dung voi aluminat natri (thu duge khi hoa tan oxyt nhom ngédm nudc trong
dung dich hydroxyt natri)s€ tao thanh hydrogel vo dinh hinh. Gel nay sau do
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s& duoc tinh thé hoa trong diéu kién kiém soat nghiém ngit dé tao Zeolit
(Alumosilicat tinh thé) véi cac ion aluminat va silicat dugc xap xép theo cau

trac da dinh.

Sihoac Al

Cau truc co ban cua Aluminosilicat va don vi cau tric co ban cua zeolit.

Zeolit dang Faujazit c6 khung tinh thé 3 chiéu tao thanh tir cac t dién
SiO4 hodc AlO,. Lién két -Si-O-Al- tao thanh cac 16 xdp bé mit co duong
kinh ¢6 dinh tir cac hdc, kénh c6 kich thuéc 4-8A. Cac cation d& dang duoc

trao doi va duoc dua ra khoi Zeolit. Cau tao Faujazit dugc mo ta nhu hinh:

Cac Zeolit Y duoc dua vao xuc tac FCC duéi cac dang khac nhau:
+ Trao d6i mot phﬁn hodc hoan toan véi dit hiém, phﬁn con lai co thé
decation tao cac dang REHY hoac REY.
+ Bién tinh bang phuong phap xtr Iy nhiét va (hoic) xtr 1y héa hoc tao cac
dang zeolit decation si€u bén: H-USY, RE-H-USY hoic dang dealumin: H-
DY, RE-H-DY.
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Vai tro cta dat hiém cht yéu lam ting d6 bén nhiét cho tinh thé (voi zeolit
dang decation NH,Y, & nhiét do > 500°C tinh thé c6 thé bi pha huy nhung véi
dang REY, ¢ nhiét d¢ > 900°C van bao toan duge tinh chat tinh thé.

Mot loai zeolit méi hién nay thuong dugce dua thém vao xuc tac FCC, dé
la ZSM-5 nham ting chi s6 octan ctia xing va ting olefin. ZSM-5 c6 ty 1é
Si/Al = 50, kich thudc 16 x6p twong dbi nho (5.5A), han ché cac phan tir co
kich thudc 16n di qua, do d6 khong 1am xay ra cac phan tmg cracking ddi véi
chung (Cac parafin mach nhanh, cic Alkyl benzen...) nhd thé khong lam giam
cac hop phan cho chi sé octan cao. Hon nita nd con ting olefin, khong lam
tang ham luong cdc. Hién tai, 40% cac cum FCC & Tay au dua ZSM-5 nhu
mot phu gia tang chi sé octan.

Hop phan pha nén (Matrix):

Trong qué trinh san xudt chat xtc tac, hop phan ndy dong vai tro 1 chat
pha 13ang va chét két dinh. Chét pha 16ang phai 13 chit tro nhu cao lanh,dong
vai tro tai nhiét, han ché sy qué nhiét cua cac tinh thé zeolit trong qua trinh tai
sinh, ting d6 bén co hoc cua chat xuc tac, lam giam luong Na dau doc xuc
tac... chat két dinh c6 thé 1a cac gel ciia oxyt xilic, cic polymer chtra nhom,
hop chat chta dat sét, cling ¢ thé 1a alumosilicat vo dinh hinh. Chat két dinh
dong vai trd gan két cac hop phan trong xuc tac FCC, tao tinh déng bd vat 1y
cho xuc tac.

Céc nha san xuat xiic tac chia pha nén thanh 2 phan: Phan hoat dong 1a cac
alumosilicat v6 dinh hinh, oxit nhom,; phﬁn khong hoat dong 1a cac chét tro
nho oxit silic, cao lanh. Pha hoat dong c6 tinh axit thdp hon do d6 c¢6 hoat tinh
xuc tac va do chon lya thép hon so véi cac Zeolit. Oxit nhom c¢6 hoat tinh xtic
tac thap hon Al-Si v6 dinh hinh, nhung nguoi ta thuong dua vao trong truong
hop cracking cac phan doan nang. Viéc dua pha nén vao hé da diéu chinh tinh
axit cua xuc tac va téng thé, so vdi céc zeolit hodc Al-Si vo dinh hinh riéng 1¢.

Dac tinh cua xtc tac FCC phu thude chu yéu vao 2 thanh phﬁn Zeolit va
pha nén hoat dong. Ty 1¢ cac hop phan nay dugc xem xét than trong trong qué
trinh san xudt nham dam bao cic nhu ciu riéng biét cia nha may loc dau vé

hiéu suat va chat lugng san pham.

2.3 Co ché hinh thanh trung tim hoat dpng trén bé mdt xiic tic
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Xuc tac cho qua trinh Cracking la xuc tac axit. Cac trung tam hoat dong
trén bé mit chat xtc tac 1a cic tAm axit Bronsted va Lewis. C4c trung tdm nay
hinh thanh do trong mang tinh thé ctia xuc tac nay, bén nguyén tir Oxi lién két
v6i Nhom nén khong can bang va hinh thanh mot dién tich am. Cac ion nhu
Na®, Mg®" hay proton s& trung hoa dién tich nay va hinh thanh tim axit
Bronsted

H+

"\/ \/\/\/\/
\/\ /\/\/\/\,

00 00

Khi tién hanh xu 1y nhiét 6 khoang nhiét do 400 — 500°C thi xuét hién cac

tam axit Lewis theo so do sau:

o O O O

A "\/\/\/\ /"

H-zeolite —» Si Al Si Al +5i + H.O

o N NN N v N

0 00 OO OO O O O

A Lewis acid site

2.4 Cdc giai doan phén ing cracking khi cé mdt chét xiic tic

Su khac nhau co ban gitra cracking nhiét va cracking xtc tac la phan ung
cracking khi c6 mit chit xdc tac xay ra theo nhitng co ché nhat dinh va dé
khéng ché. Do d6 san pham cua cracking xtic tac s& ¢6 tinh chon loc cao hon
so v&i cracking nhiét.

Céc giai doan phan tng cracking khi c6 mit chat xic bao gom:

Buéc 1. Hap phu cdc ion Hydride trén cdc tdm Lewis:

IO 0 ,O )
RH + \S1/ \AI —» R+ + \Sl/ \Al.,.H
VAVAY. VAVAW
O 0 O 00 O
Lewis Acid Site

Buaoc 2. Phan wng giita cac proton tir Bronsted voi cac olefin:
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H
0O O O

0 0 0O
N\ + AWAWA

RCH=CH, + Si Al — RCHCH, + Si Al
VAVAY J N\
0 00 0 0 00 O

Buoc 3. Phan uwng gitta cdc ion cacboni sinh ra tiw buoc 1 va 2 voi cac

hydrocacbon bang cdch tao ra cdc ion hydride
R* + RCH.CH; — RH + RCHCH,

Céc ion hydride nay khong bén s& bi phan huy thanh cidc mach ngan hon,

vi du nhu:
RCH,CHCH, — R* + CH,=CHCH,

Qua trinh bé rdy mach céac ion cacbonni tuan theo mdt sb qui luat sau: Cac
parafin mach dai va céac olefin luon dong phan hoa truéc khi bi cracking. Su
cracking thuong xay ra & giita mach va thuc té khong bao gid it hon 3 nguyén
tir C tinh tir ddu mach. Cac nhanh ankyl gin trén vong thom s& bi cit sat vong
va cac nhanh ankyl gin & vong no sé bi cit & vi tri tir 3 nguyén tir C trd 1én

tinh tir dau mach.
2.5 Co ché phdn veng hod hoc xdy ra trong qud trinh cracking xiic tdc

Co ché phan tmg cracking xuc tac 1a co ché ion cacboni. Cac tdm hoat tinh
la ion cacboni dugc tao ra khi cac phan tir hydrocacbon cua nguyén li¢u tac
dung voi tdm axit ctia xuc tac.

Tam axit xtic tac co 2 loai: Loai Bronsted (H") va Lewis (L).

Tam Bronsted 1a khi tham gia phan ing c6 kha nang cho proton hoat dong
(H") con tam Lewis thi thiéu electron nén c6 xu hudng nhin thém dién tir.

Phan ung cracking xtic tac san ra theo céc giai doan sau:

- Giai doan 1: tao ion cacboni:

Viduy: trong trudng hop d6i véi cac hydrocacbon mach thang (Alcan):
—* +C-H 2N+ + H"

CIIH sy * H f— C H Mn+3
> +Cr‘H 2m +1 + C i r.'.H 2{rem]

CiH 2re2 +L(H?) — *CiHzmu  + LH
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Truong hop phan huy izo-propyl-benzen:

Trén tam axit ki€u xuc tac Lewis:

CS H 7= CﬁHﬁ + L L H:L + CEIH:-" + [ CQH+5]

[CoHs] + HL - CiHs + L

Trén tAm axit kiéu xtic tac Bronsted:
EH CH fHE™E el 0} B

[CsH*] + B £» CH; + HB

- Giai doan 2: Cdc phdn img ciia ion cacboni tao cdc san pham:
Khi cac ion cacboni duoc tao ra sé& 1ap tirc tham gia vao cac phan tng bién
doi khac nhu
Phan g dong phan hoa:
[R- CHy CH,- CH2Y] T  [R-CH-CH*CHj]

R-C*CH;
CH;

[R-CH;-CH*-CH:] [ |

R-C+-CH; —» R* +  i-CsHg
|
CHs5

Phan g cat mach theo quy tic B (cat mach ¢ vi tri B so v&i cacbon mang
dién tich)
Ri- C+*- CH; 8 CH; = CH; —» R4-CH=CH; + CH:;C*H;
I
CH;s

Ho
CH3C+HQ . CHS-CHS + H*

Céc ion tiép tuc tham gia cac phan tmg dong phan héa, cit mach tiép,alkyl
hoa hay ngung tu. Bién d6n céac ion cacboni tiép dién cho dén khi c6 ciu trac
bén ving nhat.

D6 bén cua cac ion cacboni c6 thé xdp xép theo thir tu:

Ion cacboni bac 3> Ion cacboni bac 2 >Ion cacboni bac 1
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Do bén cuia cacboni s& quyét dinh s& quyét dinh mtrc d6 tham gia cac phan
g tiép theo cua chiing.Chat luong san pham duoc quyét dinh boi cac phan
mg cua cic ion cacboni, dic biét 1a phan ung phan hay, dong phan hoa va
chuyén vi hydro.

- Giai doan 3: giai doan dung phan tng

Khi cac ion cacboni két hop v6i nhau, nhuong hay nhan nguyén tir hydro
clia xuc tac dé tao thanh phéan tir trung hoa va chung chinh 13 cau tir cia san

pham cracking xuc tac.
3. Hoa hoc qua trinh cracking xuc tac
3.1 Cdc phén itng mong muon
Phan vmg cdt mach (cracking ): xay ra theo co ché ion cacbonium.

E

R* + CH,=CHCH,CH,R’

RCH,CHCH,CH,R’
+
b R’CH, + RCH,CH=CH,

Hoat tinh cracking cua cac hydrocacbon giam dan theo tht ty sau:

Olefin > Ankyl Aromatic > Ankyl naphten, isoparafin> n-parafin,
naphten>> nhan thom.

Téc d6 cracking tang khi s nguyén tir cacbon ting, d6 phan nhanh ting.

Phan vng isomer hod: Thudong xay ra trudc phan ing cracking. Nhung sau
cracking qué trinh it xay ra do thoi gian luu trong binh FCC ngin va mach

ngan 1én can tr¢ qua trinh isomer hoa.
3.2 Cac phan wng khong mong muon.

Phan tmg chuyén vi hydro: Phan Gmg ndy xay ra sy chuyén vi mot phan tir
hydro tir mot hydrocacbon nay sang mdt hydrocacbon khac (khong no) dan
dén hinh thanh cac hop chat no va thom.

R H
H

+
H 4 RCH=CH,—> + RCHCH;

R H
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R H R R R
H H
seolite, 11 lefin . [© =
H Zeolite olefin | | .
e

Lam giam olefin, ting Aromatic — ting kha ning tao coc.

Lam giam chi s6 octan xang (mét olefin).

Lam xang on dinh hon.

Phan ung ngung tu:

Polymer hoa olefin — dong vong — dehydro hoa — tao Aromatic.

zeolite +

R. _H R.. _H
% H
] — [ )

Ankyl hoa Aromatic — dong vong nhanh ankyl — hydro hod — poly

(I

Cong dong vong Diels Alder — dehydro ho4d — poly Aromatic.

Aromatic (cbc).

= Hai phan ung trén can han ché (tao coc) nhung khong loai bo (giam
olefin).

Phan Umg tao hydro: do phan img dehydro hod, xay ra khi c6 mat cua Ni
lam chét xuc tac.

Phan ng tao C, — C,: sinh ra do phan ung cracking nhiét.

Céc phan trng hoa hoc xay ra trén tung dang hydrocacbon riéng 1¢ duoc

trinh bay trong bang sau:
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Hydrocacbon San phim qua trinh cracking xc tac
Parafin -Olefin va parafin
-Olefin va hydro
-iso-parafin
-Cac hop chét olefin ¢6 trong luong phan tir thap
Olefin -Parafin va dien
-Parafin, naphten va hydrocacbon thom
-Polyme, cbc
Naphten -Olefin
-Cyclohexan va olefin
-Hydrocacbon thom
Hydrocacbon -Parafin va alkyl c6 mach bén ngin
thom -Dong phan hoa, chuyén vi nhom alkyl
(alkyl thom) -San pham ngung tu va cdc.
Phan tmg bac 2: | -Hydrocacbon thom
Naphten+ Olefin | -Parafin
Hydrocacbon -San pham ngung tu va coc
thom +Olefin

4. Nguyén liéu va san pham

4.1 Nguyén liéu

Nguyén liéu cho qua trinh cracking xuc tac thuong c6 khoang nhiét do soi

tir 300-500°C, c6 thé tir cac ngudn nhu sau:

— Phan doan cit chung cit khi quyén cta dau tho, khoang soi: 380-

410°C

— Phan doan cét chung cat chan khong cua dau tho, khoang soi: 380-

550°C

— Phan cit tir qua trinh Coking ctia dau tho
— DAO (cin chin khong deasphaltene) (550°C)

— Cian chung cat khi quyén (> 380°C) cua vai loai dau tho

Nguyén liéu 13 nhitng phan cit nhe s& cho san pham c6 hiéu suét Cs, Cy

tang con H, va coe giam. Nhirng phan doan nhe (200- 360°C) nhan dugc tir
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chung cét truc tiép 13 nguyén liéu t6t nhat dé san xuat xing 6t6 va xing may
bay.

Nguyén liéu tir cac phan doan ning (cac gasoil) chan khong 13 phd bién
nhat trong qua trinh cracking xuc tic. Nhom ndy cho san pham 14 xing va cac
phan doan san pham tring, qua chung cat chan khong di 1am giam nhiing cau
tr va hop chat c6 hai cho qua trinh cracking. Thuc té 13 thanh phan nhiing
kim loai ning 1am nhiém ddc xtic tdc nhu vanadi, niken thuong co6 trong céc
hop chét co kim, trong thanh phan cta nhya, asphalten 1a nhiing phan tir 16,
c6 nhiét d6 soi cao, khi chung cat chan khong nhiing chat nay sé ¢ lai phan
can cua chung cit chan khong, chinh vi vy ma cac phﬁn cat di duoc lam
sach, dugc loai va dugc gidm cac chét gay nhiém déc xtc tac. Ciing chinh cac
hop chét nhua, asphalten khong nhiing chira cac kim loai ning ma chiing con
1a ngudn chuyén thanh cbc nhiéu nhat, 1am giam hoat tinh cua xuc tac.

Thanh phan hoéa hoc ctia nguyén liéu anh huong rat 1on dén hiéu suat cua
qua trinh. V&i nhom hydrocacbon parafin s& cho hiéu qua chuyén hoa cao
nhat. Nhom hydrocacbon thom cho hiéu suit xing kém hon va lai ting mirc
d6 chuyén hoa tao cdc. Nhirng chit phi hydrocacbon 14 c6 hai cho qué trinh
cracking xuc tac, ching gdy ngd doc cho xuc tac va con chuyén vao san pham
lam giam chét lwong san phdm nhu cac hop chat luu huynh.

Trong thuc t& voi su tién bo ciia cong nghé, qué trinh cracking xuc tac co
thé st dung cin chung cit khi quyén lam nguyén liéu truc tiép cho qua trinh
ma khong phai qua chung cat chan khong. Qua trinh ndy goi 1a qua trinh
cracking xtc tac cin (RFCC). Nhimg loai diu thd parafin, it luu huynh
thuong co it cac chat gay nhiém doc xtc tac va chi s6 coc Conradson thap rat
thuan loi cho viéc dung thiang cin chung cat khi quyén 1am nguyén liéu cho
qua trinh RFCC.

Pé ting ngudn nguyén liéu, ngay ca cin chung cat chan khong ciing duoc
lam nguyén li¢u cho qua trinh cracking xtc tdc sau khi da khur nhya va

asphalten.
4.2 Sin pham

Chat lugng clia san pham cracking xuc tac thay doi trong pham vi rat rong

phu thudc vao rat nhiéu yéu tdé nhu nguyén li¢u, lgai xuc tac va cac thong so
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cong nghé cia qud trinh. Hon hop san pham cua quéd trinh cracking duoc
chuyén tiép dén thiét bi chung cat dé phén ra cac phan doan san pham:

- San pham khi,

- Céc phan doan xing, dau hoa,

- Cac phan doan gasoil nhe va néng.

- Phan doan can dung lam nhién li¢u ddt 1o...

Dic diém cac san pham khi va 1ong thu dugc tir qua trinh cracking xuc tac:

Khi hydrocacbon

Hiéu suat khi c6 thé tir 10-25% nguyén liéu phu thudc vao nguyén liéu va
diéu kién cracking.

Trong diéu kién nhiét d6 cao, toc d6 nguyén lidu nho, boi sb tuan hoan xuc
tac 16n thi hiéu suét san phém khi s€ 16n va nguoc lai thi hi¢u suit khi
nho.Nguyén liéu c6 ham luong luu hiynh cao thi san pham khi c6 nhiéu khi
H,S va khi nguyén lidu c6 nhiéu nito thi san pham khi cracking c¢6 nhiéu NHs.

San pham khi, khi kho dugc dung lam nhién liéu khi, Etylen va Propylen
13 nguyén liéu cho san xuat nhua Polyetylen(PE) va Polypropylen (PP),
Propan-propen lam nguyén liéu cho qué trinh polyme héa va san sut cac chat
hoat dong bé mat va 1am nhién liéu d6t (LPG).

Propan-propen, butan-buten con lam nguyén li¢u cho qua trinh alkyl héa
dé nhan cau tir ¢ tri s6 octan cao pha vao xing, va lam nguyén liéu cho cac
qua trinh tong hop hoa dau.

Phédn doan xang

Phan doan xdng thuong cé nhiét do 40-200°C, phan doan nay la cAu tr co
ban dé pha tron véi nhitng ciu tir khac tir cac qua trinh Reforming, alkylhoa,
va cac phan doan naphta tir qua trinh chung cat truc tiép dé san xuat cac loai
xang 0 t0, xang may bay.

Phan doan xang tir qua trinh cracking xtic tdc khac véi cac phan doan co
cung khoang nhiét do soi tir qua trinh chung cat truc tiép 1a co tri s6 octan cao
hon va dic biét 1a c6 thém thanh phan hydrocacbon olefin.

Phain doan 200-280°C

Dung lam dau hoa va phéan doan 200-350°C dugc dung dé pha tron va san
xuat nhién liéu diezen

Cac phin doan > 350°C
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Puoc dung 1am nhién liéu dbt 1o F.O hay duoc dung 1am nguyén liéu cho

qua trinh cdc hoa.
5. Cac cong nghé cracking xtc tac tiéu biéu
5.1 Cracking véi I6p xiic tic co dinh

Day chuyén cracking xuc tac dau tién do Houdry, mot k§ su ngudi Phap
thiét ké duoc dua vao cong nghiép ché bién dau tir ndim 1936. Cong nghé nay
hoat dong theo kiéu gian doan véi 16p xtc tac ¢ dinh. Nhuoc diém cua cong
nghé nay 1a hoat dong gian doan vi vay rat phic tap trong van hanh (qué trinh
cracking (mg xtic tic dé cho san phdm va tai sinh xtc tic trong ciing mot thiét
bi). Day chuyén nay nhanh chéng dwoc cai tién va chi nim nim sau, nim

1941 d4 xuét hién qua trinh cracking voi 16p xutc tac chuyén dong.
5.2 Cracking véi l6p xiic tdc ting séi

Qua trinh cracking c6 16p xuc tic chuyén dong da thay thé qua trinh
Houdry. Qua trinh phan rng xtc tac va tai sinh xuc tac duoc thuc hién ¢ cac
thiét bi riéng biét: thiét bi phan tmg (10 phan Gng) va thiét bi tai sinh xuc tac
(16 tai sinh). Xtc tac d 1am viéc c6 chia cdc chay tir 10 phan tng vao 10 tai
sinh va sau khi d3 tai sinh lai nguoc vé 10 phan tmg (hodc bang ty chay hodc
bang cudng buc) tao thanh mét chu trinh lién tuc. Nim 1942 quy trinh
cracking c6 16p xtic tac chuyén dong (FCC) dau tién duoc dua vao hoat dong

c6 tén la Up Flow.

Diagram of Modern FCCU

“Cat” Products
to Fractionator
10 -30 psig

Catalyst Dense
Phase in Cyclone

g ——— . o Combustion Flue Gases
to Waste Heat Recovery

( 1200°F 1o 1300°F
|

-

Stripping Steam Injection
fr— to strip oil from catalyst

o — Catalyst Dilute Phase
in Regenerator

Air

Catalyst Dense
Phase Downflow

Liquid Gas Oil

~ 200°F preheated
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Nam 1944 nguoi ta tang duong kinh cta 160 phan tng va 10 tai sinh, tach
hoi san pham duoc thuc hién ngay trong 10 phan Gmg va tai sinh xdc tac ¢
dang tang soi va qua trinh thdi cho xtc tac chuyén dong tir phia duédi va 13y ra
ngodai & day 1. Day truyén hoat dong nhu vay cé tén 1a Down Flow.

Ngudi ta da lién tuc cai tién thiét bi va ca hinh dang cua xuc téc. Hinh
dang xuc tac pho bién la dang vién hinh ciu nham 1am giam sy mat mat xiic
tac va giam sy mai mon thiét bi va nang cao hiéu qua tach cia xyclon.

Model I, ty 1¢ xuc tac/nguyén lidu chi dat t6i da 1a 3 nhung model II c6 thé
tang toi da la 10. Hing M.B.Kellog d thiét ké loai can bang 4p suat Model III
nam 1946.

Hang Standard-Oil (New Jersey) di thiét ké loai FCC méi (Model IV) tir
cai tién ctia Model II va di dua vao hoat dong tir 1952.

Cong nghé FCC ngay cang dugc cai tién nham dat hiéu suit va chat lugng

xang cao hon, voi chat lugng nguyén liéu ngay cang xau hon.

Nguyén liéu

> Xéing va khi
-

,'ll'll ll'll ll'll
'l 'll'l 'll'l 'l
~

R,

LR 'l'l'l

Gasoil nhe

Gasoil nang

Can

; - k(r)] ,t?'(ihs,inh 5 - Cot phan doan
- Kni knol 6 - Cot bay hoi phu
3 — Xyclon 7 - Thiét bi trao ddi nhiét

4 - L6 phan (rng

Cong nghé FCC ngay nay
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Cong nghé FCC ctia mot sd hang cong nghiép ndi tiéng gdm co:
5.3 Cong nghé cua hang UOP

Qua cic budc cai tién lién tuc, hién nay cong nghé FCC cua UOP ciing ap
dung cracking nham chuyén hoa cian dau ning. Qua trinh cia UOP dyoc cong
ty Ashland OilCo phat trién. Chinh hing UOP da thiét ké 2 loai FCC: loai 10
tai sinh d6t chay hoan toan 1 cap va loai tai sinh hai cap.

Loai 16 tai sinh d6t chdy hoan toan mot cap: 1a loai thong dung trén toan
thé gidi, nhung UOP di cai tién hé thong phan phdi nguyén lidu phan cudi
cua 6ng riser, hé théng tai sinh xuc tac, by phan lam lanh x0c tac, xuc tac dé
nang cao tinh linh dong ctia nguyén liéu ciing nhu san pham cua qua trinh.
Xdc tac sau phan tng duoc ddt ¢ dang tang s6i, te do cao, nham chuyén hoa
hoan toan CO thanh CO,, khong sir dung thém céc phu gia khac va ham lugng
cacbon con lai trén bé mat xic tac sau tai sinh 1a thdp nhat so véi cac cong
ngh¢ thong thuong.

Loai Lo tai sinh hai cdp: Co ban nhu coéng nghé FCC thong thudng
nhung dugc thiét ké dac biét cho nguyén li¢u can nang hon (RFCC, véi 4-10
% can cacbon conradson trong nguyén liéu). Lo tai sinh xuc tac chia lam hai
téng, v6oi bo phan lam lanh xuc tac duogc bd tri bén trong va duoc cai tién dé
kiém soat luong cdc, lugng nhiét cho phan phan tng. Tang tht nhit & phia
trén c6 nhiém vu d6t chdy mot pham ham luong cde trén bé mit xic tac, ting
thtr hai, luong cbe con lai trén bé mit xuc tac s& duge d6t chay hoan toan.
Diéu nay dan dén ham luong cacbon con lai trén bé mit xuc tac ludén < 0.05

% khéi luong.
5.4 Cong nghé cua Kellog

Su van chuyén xiic tac dugc thuc hién theo phuong thang dung rat thuan
loi vi c6 thé ding van chin dé diéu khién qua trinh tudn hoan cila xic tac.
Qua trinh cracking duoc thuc hién hoan toan trong 10 phan mg dang 6ng
dung (1o dng dimg). Hé thdng xyclon dugc dit ngay cua ra cia 6ng dung.
Trong 16 tai sinh xuc tac va khong khi tiép xtic nguoc chiéu nhau. Kiéu RFCC
dugc trinh bay trong hinh 10. Pic diém chinh ciia model nay 1a voi phun

nguyén li¢u dugc cdi tién nham tdng cudng su ti€ép xuc gilra xuc tac va
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nguyén liéu, bo phan 1am ngudi dugc thay do6i bang cach tir dit & pha dic thay
cho pha 18ang trong 10 tai sinh dé tranh &n mon, mai mon trang thiét bi do xuc
tac va nham 1am ting toc do truyén nhiét. Hinh dang bo phan lam ngudi xuc
tac do Kellog thiét ké cling twong tu cuia UOP chi khac 1 cach bd tri cac ng
trao doi nhiét dat nguoc chiéu

5.5 Cong nghé cua hang Shell

Shell c6 nhiéu dong gop trong viéc phat trién cracking xtc tac phan cin
ning (RFCC). Qua trinh Shell LRFCC (Long Residue FCC) dé cracking xuc
tac can nang va rong, cd by phan lam ngudi xuc tac dé tranh su d6t chay qua
nhiét. Thiét bi trinh bay trong hinh sau:

San pham
™ (Ong ding
Ciin tudn hoan
Neuyén liéu

3
E]? .
«

A
-
PN

o da ROC 141 sink 2

UOF

i
cdp chia

]

/?K
E | Y ' L4
il —_=— 4
U R =
= = = £ =
= o0 = =
£ 5 =
g N =
: £ £ £ Z 0
= = = = = B ‘E
5 = & = = =
? / / }O g i
i / . |

UOF

Cli

Khi khéi o
Céng nghd ROC t4i sinh 1 cdp

Ong dn xiic tac da tai sinh

Kyclon
Lb tai sinh
Budng dot
Lam lanh xic tac
Khong khi
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5.6 Cong nghé¢ IFP — Total va Stone & Webster

Van thao xue tde .~

Cdng nghd RECC ciia Shell

Cdng nghd BFCC cfia Kellog

Hai hang cong nghiép niy da hop tac thét ké qua trinh RFCC véi tai sinh

xuc tac 2 cap. Qua trinh nham cracking x0c tic can nang va c6 tén la "R.2.R

Process”. Qua trinh ciling c6 trang bi by phan lam ngudi xuc tac, hé théng

kiém tra va di€u khién nhi¢t do cia khoi 16 phan tng.

Dac diém cua cong nghé R.2.R 1a 10 dung, tai sinh 2 cédp, co su céi tién

thiét bi phun nguyén lidu truc tiép vao dong xiic tic nong.
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5.7 Cong nghé Exxon

Exxon lién tuc nghién ctru cai tién cong nghé FCC, tir khi dua ra model IV
va dén nay dua ra loai model III-R, cracking c6 ¢6 tinh linh hoat. C6 thé st
dung nguyén liéu khac nhau tir cac phan cat chan khong dén cac loai cin

nang.
6. Cac yéu t6 anh huéng dén cong nghé FCC

Pic diém cong nghé FCC 1a qua trinh cracking xuc tac tang soi (gia soi),
qua trinh thuc hién trén dong xtc tac chuyén dong lién tuc trong 10 phan tng
cung nguyén liéu va sang 10 tai sinh dé thyc hién viéc dot cdc (dung véi oxy
khong khi) trén xuc tic di tham gia phan ung roi lai sang 10 phan tng. Chu
trinh trén dugc 1ap lai mdt cach lién tuc.

Cong nghé FCC hoat dong v6i nhiing théng sd quan trong sau: do chuyén
hoéa, tbc do nap li€u; ty 1€ xtc tac /nguyén li€u; nhiét do; ap SuAt.

6.1 P$ chuyén héa

Do chuyén héa C dugc tinh bang:
C = Tong hiéu suét (khi +Xang +Cdc)
C=100- y(100-z)
y: 12 % thé tich ctia san phdm c6 nhiét do soi cudi cao hon diém soi cudi
cua xang

z: 12 % thé tich xang di c6 trong nguyén licu..

-Nhién liéu khi

D -Phén doan C3
Nguyén liéu San phdm chuyén hda -Phan doan C4

_— g - X3ng nhe

FCC -Xéng nang

-Che
- Gascil nhe
San phém khang chuyén hoa - Gasoil néng
» | i - Cén
Quay vong
Sor d6 khéi qua trinh FCC

68



6.2 Toc dp nap liéu

La ty sb gitta lwong nguyén liéu dugc nap trong mot don vi thoi gian trén
luong xtic tac trong 10 phan tmg.va duge ky hiéu bang M/H/M

Khi tang tde do nap li€u s€ l[am gidm do chuyén hoa va nguoc lai vi tde do
nap li€u la dai lugng nguoc vai thoi gian phan tng. Khi str dung xuc tac c6 do
hoat tinh cao ta co thé ting téc do nap liéu khi 4y s& ting ning suét cua thiét
bi.

6.3 Ty 1¢ xuc tac/Nguyén liéu

Ty 1é xtic tac zeolit/nguyén liéu,con goi 12 bdi sé tudn hoan xuc tic
(X/RH). Véi loai xuc tac zeolit thi X/RH=10/1 con xuc tac vo dinh hinh
X/RH=20/1. Khi thay d6i ty 1& X/RH s& lam thay d6i thoi gian luu cua xtc tac
trong 10 phan tng va 10 tai sinh va thay ddi ca luong cdc bam trén xuc tac. O
ché do6 6n dinh ty 16 X/RH ting s& 1am ting do chuyén hoa va giam ham
luong cbe bam trén xuc tac, khi d6 thoi gian tiép xtc gitta xtic tac va nguyén

liéu gidm nhung hoat tinh trung binh cta xuc tac lai tang 1€n.
6.4 Nhiét do

Nhiét do trong 10 phan tng khi van hanh trong khoang 470-540°C. Khi
nhiét do ting 1én thi toc do phan ung phan hity nhanh hon nhung ciing thuc
day cac phan bac 2 nhu khir hydro ting 1én din dén tang hiéu suat
hydrocacbon thom va olefin. Khi do C;-C; trong khi tdng, C, gidm, ty trong
va tri s6 octan cila xang ting lén.

Khi nhiét d6 cao hiéu suit xang giam, hi¢u suét khi tdng va cde khong

tang.

6.5 Ap suit

Khi ap suét tang thi hi€u suét xang tang lén, hiéu sudt C;-C; giam, ham
lwong olefin va hydrocacbon thom giam dan t6i trj s6 octan cua xing giam.

6.6 Tai sinh xuc tdac cracking

Dé sir dung xtic tac duogc 1au, trong cong nghé phai thuc hién viée tai sinh
xuc tac. Nguyén nhan chinh lam méat d6 hoat tinh cua xtc tac 1a do cde tao

thanh bam kin bé mit hoat tinh cta x(c tac.
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Pé tai sinh xtic tac nguoi ta di tién hanh dbt cdc bang khong khi nong
trong 10 tai sinh. Khi d6t coc sé tao thanh CO, CO,, cac phan Gng khir cac hop
chét luu huynh.

C+0,—- CO,
C+1/20,—-> CO
CO +1/20, - CO,
H, +1/20, - H,0
S+ 0, —> SO,
SO, + 1/20 , — SO;
MeO + SO; — MeSO;,
MeSO,4 + 4H, - MeO + H,S + 3H,0
Nhiét luong toa ra duoc dung dé cip nhiét cho xuc tic mang vao 16 phan

ung cracking.
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Chuong 6
QUA TRINH HYDROCRACKING XUC TAC

1. Gidi thiéu

Hydrocracking 14 qué trinh trong d6i méi nhung phat trién nhanh chéng,
1a dang khac cua qua trinh cracking xuc tac. N6 duoc tién hanh voi sy tham
gia cua xuc tac, nhung khic voi cracking xtc tac 1a thuc hién trong moi
truong hydro, dudi ap suat cao (dén 30 MPa) va nhiét d6 thap. Phu thudc vao
diéu kién qua trinh, ddc biét ¢ ap suét cao hon, tr mot dang nguyén li¢u co thé
thu duoc cac san pham khac nhau - tir khi hoa 1ong dén dau boi tron va can
dau v6i ham luong luu huynh thap, tir isopentan dén phan doan nhién liéu
diesel. Phan doan xang thu dugc co thé chia thanh phén nhe, c6 tri sd octan
cao hon va phan ning, duoc sir dung 1am nguyén liéu cho reforming xuc tac.
Hydrocracking khong chi dugc ing dung trong san xuat cic dang nhién ligu
khac nhau, nguyén lidu cho héa dau, ma con dé san xuat dau nhon index cao
tir nguyén liéu c6 ham luong parafin cao. Pay 1a hudng phét trién méi va co
trién vong trong san xuit dau nhon index cao.

Hydrocracking ciing nhu cracking xuc tac c6 kha nang ché bién sau dau
tho. Ung dung qué trinh ndy vao cong nghiép c6 anh huong 16n dén sy hoan
thién tiép cac qua trinh ché bién dau. Tinh mém déo cua qua trinh - c6 thé 1am
viéc v6i nhitng nguyén liéu khac nhau, véi hiéu sut cho san phdm sang va
san pham sim khéac nhau, khién cho qué trinh nay tr& thanh mot trong nhing
qua trinh then chét ctia cac nha may ché bién dau hién dai. Ung dung rong rai
hydrocracking giup cho cic nha ché bién dau giai quyét van dé thay doi nhu
cau san pham dau theo mua (mua xuan va hé can nhiéu san pham sang hon,
con mua thu va dong can nhiéu san pham sim), ngodi ra né ciing giup giam 6
nhiém moi truong.

Nguyén liéu duoc st dung cho hydrocracking 14 phan doan xing (dé san
xuat khi hoa 16ng); phan doan kerosen - diesel va distilat chan khong (dé san
xuat xang, nhién liéu phan luc va nhién liéu diesel); san pham cin cta qué

trinh ché bién dau dé san xuat dau nhon index cao); dau luu huynh cao, mazut
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chtra lvu huynh va luu huynh cao, semigudron va gudron (dé san xuat san
pham distilat hoic nhién lidu dt 16 véi ham lwong luu huynh thap).

Hydrocracking khac véi lam sach bang hydro cac distilat dau 1a dién ra voi
su pha huy phan tr nguyén liéu, cho phép thu dugc cac hydrocarbon nhe hon
tor hydrocarbon nang. Thi duy, tu distilat chan khong co thé nhan dugc cac
thanh phan xing 6to, kerosen (dau héa) va dau diesel. Hydrocracking ciing
cho phép loai luu huynh trong cic san pham cin cta ché bién dau hoic thu
dugc san pham dau sang tir cin nay.

Qua trinh hydrocracking dién ra theo mot bac hodc hai bac. Trong cac so
d6 mot bac cac qua trinh lam sach bang hydro, hydro hoa va hydrocracking
dién ra trong ciing mot hé phan tng. Cac so do nhu vy dugc ing dung trong
cac trudng hop khi can thu duoc distilat trung binh (dang phan doan diesel)
nhiéu nhat va khi hoa 16ng hoic xing tir nguyén liéu nhe véi ham luong nito
thap. So d6 hai bac duoc tng dung khi can tién hanh lam sach bing hydro,
hydro hoa nguyén liéu va hydrocracking tién hanh riéng nham gia ting do
chuyén hoa thanh xang hodc nhién li¢u diesel tr nguyén li¢u c6 nhiét do soi
cao va chtra nhiéu nito. Trong truong hop nay trong bac thir nhat xtc tac duoc
st dung la oxit hodc sulfur niken, coban, volfram, con trong bac thtr hai - xtc
tdc chtra zeolit vé1 platin hodc kim loai qui khac. Cling c6 nhitng qué trinh
tién hanh trong ba bdc. Trong cic so d6 hydrocracking cong nghiép nguyén
liéu 1a distilat hodc cin qua trinh dugc tién hanh trong moi trudng hydro (chi
phi khoang tir 1,2 dén 4%k.1) & ap suat 32 MPa, toc do thé tich dén 1,5 gio-1,
boi tudn hoan dén 1.800 m3/m3 nguyén li€u, nhiét do dén 4300C trong bac
nhat va 4800C trong bac hai.

2. Nguyén liéu va sin pham

Nguyén liéu cho qua trinh hydro cracking rat da dang.

Nguyén li¢u San pham
Naphten Phan doan C3, C4
Kerozen Naphten

Gasoil (cracking ) | Naphten, kerozen.

Distillar VD, | Naphten, kerozen, gasoil, ddu goc, nguyén
DAO. liéu cho cracking.
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Trong cac ngudn nguyén liéu trén thi phan doan gasoil tir Visbreaking,
Delaycoking va Cycle Oil tir Cracking xtic tac 1 thudng duoc sir dung nhat.

DPic diém cua san phdm cia qua trinh Hydrocracking so véi qua trinh
Cracking thong thuong 1a it olefin, aromatic va nhiéu iso — parafin. Vi du nhur
xang di tir hydrocracking co chi s6 octan trung binh kha, d6 6n dinh cao. Phan
doan Kerozen c6 “smoke point” cao va phan doan Gasoil thi c6 chi s6 cetan
kha cao.

Ngoai ra, qua trinh Hydrocracking con tao ra phan doan C, véi nhiéu iso —
butan, day 1a phan doan rat hitu ich cho qué trinh Alkyl hoa trong nhamay loc
dau.

Qua trinh nay con tdn dung dugc cac phan ning nhiéu Aromatic dé chuyén

hoa thanh xadng, kerozen va gasoil.
3. Cac phan ing hoa hoc
3.1 Phan ikng mong muén

Phdn trng cracking va hydro héa: Pay 1a hai phan tng chinh dién ra
trong qué trinh Hydrocracking. Hai phan tng mong muén nay cé tic dung
twong hd 1an nhau trong ciing mot qua trinh.

Phan tng cracking s& tao ra va cung cap olefin cho qué trinh hydro hod va
nguoc lai, phan mg hydro hoa s& cung cip nhiét lugng cho qua trinh
cracking. Tuy nhién, nhiét toéa ra tir qué trinh hydro héa cao hon so v4i nhiét
tda ra tir qua trinh cracking, vi thé khi xem xét toan bo qua trinh thi c6 thé
xem hydrocracking 1a phan tng tda nhiét.

Phan tng cracking chu yéu dién ra trén cac hop chat naphten dugc tao ra
tir qua trinh hydro héa cac hop chét aromatic.

Phdn irng isomer hod: luon dién ra dong hanh cung vé&i phan ung
cracking. Trong d6 qué trinh isomer hoa xdy ra trudc, sau d6 cac lién két C-C
s€ bi bé gay bad1 qua trinh cracking.

3.2 Cic phan irng khéng mong muon.

Bén canh céc phan Umg chinh, vdi tdc dung cua nhiét do va chat xtc tac,

mot sO phan tng khéc s€ dién ra song song dong thoi nhu:
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Hydro deankyl hoda Aromatic: day 1a phan tmg cracking dién ra trén céc

mach nhanh cua cac hop chat aromatic.

ARSI

Phan tng nay s& lam tang dong san pham khi, do d6 n6 s& 1am giam hiéu
suat cta san pham chinh.

Phdn ieng HDS, HDN: cac phan ng ndy c6 tac dung loai bd cac chét ban
nhu luu huynh, nito, ... nhung lai lam ti€u hao lugng hydro trong qua trinh.
Tuy nhién, luong hydro trong nha may loc dau rat han ché, vi thé phan tng
nay dugc xép vao phan tmg khong mong mudn.

Phdn g céc hod: Véi sy hién dién cia hydro trong phan tng di lam
giam dang ké phan tmg cdc héa. Tuy nhién vdi xic tic axit manh, cac phan

tmg cbc hoa ciling duoc thic day manh hon.
4. Xuc tac cho qua trinh Hydrocracking

Chét xtc tac str dung cho qua trinh hydrocracking thong thuong 14 tinh thé
alumino silicat c6 mang cac kim loai dit hiém. Pay 1a xtc tac ludng chiec,
chtrc ning axit dugc tao ra boi thanh phan alumino silicat, con chirc ning
hydro hoa dugc tao ra boi cac kim loai. Clor khong yéu cau phai dua vao
thanh phan cua xtc tac ndy. Cac kim loai dat hiém thuong dugc st dung chi
yéu Pt, Ni-Mo, Ni-W.

Xic tac cho qué trinh Hydrocracking rat d& bi dau doc boi cac tic nhan co
hai trong nguyén li¢u, do d6 phai xu ly nguyén li€u (hydrotreater) trudc khi
dua vao qua trinh ndy. Néu trong nguyén liéu c6 mot lugng 16n hydrosunfua
thi xuc tac s& bi dau doc boi luu huynh, anoniac s& lam giam chirc ning axit
ctia xuc tac, chirc ning hydro hoa ctia kim loai s& bi bién mat bdi cac kim loai
ban c6 trong nguyén liéu. Ngoai ra, nguyén liéu can phai dugc loai trir hoi
am, vi day 1a tac nhan pha huy cau triic tinh thé cta chat xic tic & nhiét do
cao.

Sau thoi gian lam viéc xtc tic c¢6 thé mét hoat tinh va cdc co thé hinh
thanh ngay khi c6 mit hydro, do d6 can phai tai sinh xtic tac sau mot chu ky

lam viéc.
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Khi xuc tac ¢ trang thai c¢b dinh (fix bed) thi thuong xay ra sy ngung tu
cdc va qua nhiét cuc bo do viée tao dong kénh qua 16p xuc tac. Con xic tac

tang soi c6 nhiéu wu diém hon vé mit truyén nhiét va truyén khéi.
5. Cac yéu to anh hudéng dén cong nghé

Kha ning cracking va dong san phAm mong muén phu thudc vao diéu kién
hoat dong xac dinh cua qua trinh. Cac yéu t6 anh huong dén hoat dong cua
qua trinh c6 thé ké dén nhu: chit xtc tac sir dung, tc d6 dong, ap suét tong,
ap suét riéng phan cta hydro ...

Mot vai ché do hoat dong khéc khe (san xuét kerozen va naphtha tir gasoil
nhe) doi hoi phai gidm trong luong phan tir cia nhap liéu va tang luong
hydro. Con ddi vé&i ché do hoat dong nhe dugc tng dung cho cac nguyén liéu

gasoil nang dé tao ra cac san pham diesel va fuel oil.
5.1 Anh hwéng ciia nhiét dé

Pay 1a phan ung toa nhiét, vi thé qué trinh thich hop ¢ nhiét do thap.
Nhung néu nhiét do qua thép thi tbc do phan Umg s€ gidm, do do6 nhiét duoc
xem nhu tdc nhan duy tri hoat tinh cta xuc tac.

Thong thuong, ddi vai ché do hoat dong nhe thi nhiét do cua qua trinh dao
dong tir 650°F dén 750°F, con ché d6 hoat dong khic khe thi doi hoi ¢ khoang
nhiét d¢ tir 750°F dén 850°F.

5.2 Anh hwéng ciia dp sudt va lwong hydro sir dung

Luong hydro st dung trong qua trinh vira tham gia phan trng va vira c6 tac
dung bao vé bé mat xuc tac, han ché qué trinh tao cdc.

Qua trinh Hydrocracking 1a qua trinh ting s6 mole nén no thich hop hoat
dong & ap suét thap. Thong thudng ap suit khoang 1.200 psig, lwong hydro
tiéu thu khoang 1000 — 2000 scf/bbl. Nhung d6i véi ché do hoat dong khic
khe thi doi hoi phai pha hity cac hop chit ning va mé vong nén nd can 4p suit
khoang 2000 psig va lugng hydro tiéu thu khoang ttr 3000 — 4000 csf/bbl tré
1én.

Luong hydro sir dung cang nhiéu thi cang c6 loi vé mit chuyén hoa, nd
mat khoang 25% cho cac phan tng loai Iuu huynh va bao hoa cac hop chat

olefin, aromatic. Ham luong hydro tai cua ra ciia binh phan tng yéu cau phai
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cao dé ngan chan qua trinh tich tu coc va dau ddc xuc tac. Phai tién hanh lam

sach va bd sung thém hydro cho dong tuan hoan.
6. So 6 cong nghé Hydrocracking tiéu biéu

Vi phan Gng chinh 13 cracking xuc tic nén c6 thé xem nhu ham luong cac
hop chit C;, C, 14 rét thap, néu c6 thi ta nhap chung véi dong khi H,S va NH;

Rira bang nude dé hoa tan cac mudi c¢6 kha ning tao thanh.

NH, + H,S — NH ,HS —2% > NH + HS~

Qua trinh cracking hydro khong dugc st dung rong rai vi li do kinh té nhu
ap suat cao doi hoi thiét bi 16n, van hanh can Ho,.

6.1 Qud trinh Hydrocracking mét cip

Qua trinh Single stage Hydrocracking chi c6 mot binh phan ung, né
thuong sir dung cho cac ngudn nhap liéu tir gasoil dén distillat. Qu4 trinh nay
doi hoi phai gidéi han ham lugng H,S trong nguyén li¢u sao cho khong anh
hudng dén xtc tac.

H2 Recycle

Hydrogen Compressor
Makeup 100 F, 75 psig

_ H2 Purge
i Light
Hydrogen > Ends
[ tane
Feed Hydrocracking
Furnace Reactor S » Naphil
700 F, 1,200 psig Fractionator R Naphtha
—- Distillate
Recycle
g - Fuel Ol

Single stage Hydrocracking

e Gasoline

Chét xuc tac desunfua thudng nam ¢ 16p trén trong binh phan tmg va xuc
tac hydrocracking ndm & 16p phia dudi. Cac phan tng 6n dinh olefin thuong
1a nguyén nhan gay nén qua nhiét cuc bo, vi thé hydro thudng duoc bd sung &
giita ctia 16p xuc tac nham muc dich lam mat.

Phuong 4n hydrocracking mot bac don gian, kinh té va cho phép thu duoc
distilat trung binh tdi da. Tuy nhién so dd mot bac khong cho phép nhan duoc

hiéu suat xing cao, do d6 han ché tmg dung trong thuc té.
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So do hydrocracking mét bic
1- Lo nung; 2- 16 phan tng; 3- thap tach ap suét cao; 4- thap tach ap suét thap;
5- thap debutan; 6- thap chung cat.
I — Nguyén li€u; II- hydro; III- khi; IV- khi hydrocarbon; V- xang nhe; VI-
xing nang; VII- distilat trung binh; VIII- cin tuin hoan.

Can bang vat chat cua so dd hydrocracking mot bac nguyén liéu gasoil

chan khong:
DPau vao, %k.1.
Nguyén liéu 100
Hydro 2,69
Cong 102,69
San phém:, %Kk.1.
NH; 0,16
H>S 2,57
C, 0,43
C, 0,60
C; 1,43
Cy 2,33
Cs 2,09
Cs 3,72
Phdn doan C,~ 177°C 16,25

Phdn doan 177 + 343°C 73,11

Cong 102,69
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Tinh chat cia nguyén liéu gasoil chan khong st dung cho hydrocracking
nhu sau:

Khbi lugng riéng ¢ 20°C, kg/m*927
Thanh phan phan doan, °C:

Nhiét do séi dau 310
10% 371
30% 420
50% 449
90% 513
Nhiét 36 s6i cudi 546
Ham luong, %k.1.
Luu huynh 2,42
Nito 0,13
Nhiét d6 dong dic, °C 21
Do coe, %k.1. 0,17

Ham lugng hydrocarbon thom, %k.1.50,5
Tinh chat ciia sdn pham hydrocracking dugc trinh bay trong bang.

Tinh chdt ciia san phdm hydrocracking mét bic

Tham s6 Xang nhe | Xang nang | Nhién li¢u
diesel
Ty trong & 20°C, kg/m’ 661,5 752,3 825,6
Thanh phan phan doan, °C:
Nhiét d6 soi dau 32 93 177
10% (t.t.) 41 104 202
50% (t.t.) 54 129 256
90% (t.t. 71 157 318
Nhiét d6 soi cudi 82 168 343
Ham luong, %k.1.
Hydrocarbon thom 1 6 -
Naphten 14 52 -
Parafin 85 42 -
Tri s6 octan (RON) 76 55 -
Tri s6 cetan - - 50
Nhiét do dong dic, °C - - -43

6.2 Qud trinh Hydrocracking hai cip
So dd cong nghé hydrocracking hai cip rit co dong, trong d6 cé thé ché
bién nguyén liéu v6i ham luong tap chat dau doc xuc tac hydrocracking cao;

thay d6i diéu kién qua trinh, cho phép thu dugc nhimg san pham mong mudn
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voi hiéu suat cao nhat nhu xang, nhién liéu phan luc hoac diesel. Trong

truong hop ndy trong bac dau tién hanh lam sach bang hydro va cracking mot

phan, bac hai — hydrocracking.

Tinh chat ciia san phdam hydrocracking hai bdc gasoil chdan khéng*, tién hanh

khéng lam sach san phdm cia béc I

Tham s Ché d¢ dé nhan dwoc hiéu suit cao
nhit sin pham
Xang nhe | Xang nang | Nhién liéu
diesel
DPau vao, %k.1.
Nguyén liéu 100,00 100,00 100,00
Hydro 3,94 2,98 2,53
Cong 103,94 102,98 102,53
San phém:, %Xk.1.
NH; 0,20 0,20 0,20
H>S 2,60 2,60 2,60
C- C; 4,20 2,60 2,00
Cy 14,10 8,58 4,67
Xang nhe 24,30 15,56 8,27
Xing ning 58,54%%* 23,82°* 26,35°*
Nhién liéu phan lyc - 49,62 -
Nhién liéu Diesel - - 58,44
Cong 103,94 102,98 102,53

*) Tinh chat cua Gasoil chian khong nhu trén
#%) Nhiét d6 soi cudi cua xang 1a 177°C

3%) Nhiét d6 s6i cudi cia xang 1a 142°C
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Tinh chdt cua san pham hydrocracking hai bdac o ché do san xudt nhién li¢u

diesel voi hiéu suat cao nhat

Tham s6 Xang nhe | Xang nang Nhién liéu
diesel

Ty trong & 20°C, kg/m’ 661,5 754,7 825,6
Thanh phan phan doan, °C:

Nhiét do s6i dau 35 96 177

10% (t.t.) 44 109 201

50% (t.t.) 59 132 257

90% (t.t. 74 158 318

Nhiét do s6i cudi 84 175 348
Ham luong, %k.1.

Hydrocarbon thom 1 6 -

Naphten 14 56 -

Parafin 85 38 -
Tri s6 octan (RON) 80,4 62,5 -
Tri s6 cetan - - 50
Nhiét d6 dong dic, °C - - -46

Cimsaline
Hudrogen
Makenp
H2 Recyde
Nophitha Compresscr

—iEn. |OFE, 75 paig
h
: Jat Fuel
Fracticmlos g
#

Hyclrogen

H2 Purge

From
Stripper

Light
Encks

: _ Fhyckoaacking Kencior
Funewe f ] e

= :_%Illlpq,g

Eecple o Stnpper Peed

Pirpe to
Fuel Cal

Severe Two stage Hydrocracking
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Nguyén liéu

C6 hai so d6 cong nghé dang nay. Trong so d6 thir nhét, sau phan Gng bic

thtr nhat tién hanh lam lanh va tach san pham phan tGng va tach hydrosulfur,

amoniac va cac khi hydrocarbon nhe ra khoi san pham. Trong so d6 thir hai,

san pham cua phan tng bac thtr nhat cing voi hydrosulfur, amoniac dugc dua

tryc tiép vao phan mg bac thtr hai, vi hydrosulfur va amoniac khong phai 1a

chat dau doc mot sé xic tac cho phan mg trong béc thir hai.

" g

2

)

Reactor

1

Chung
cat

- — — — —

Reactor
2

Khi

4 X

Cén tuan hoan

1 - Binh tach cao ap

2 - Thiét bj tach ap suét thuwong

3 - Cot chung cét
So do cong nghé Hydrocracking hai cap linh hoat

Qua trinh v&i 16p xuc tac tinh tién hanh & diéu kién sau:

Ap suat, MPa
Nhiét dg, °C

Téc d6 nap nguyén liéu, gio™

Ar AL A \ A 3,3
B4i s0 tuan hoan khi chtra hydro, m”/m

5+20
250 =450
0,5+2,0

400 -+ 1.000

Xang

Kerozen
—

Gasoil
——

Trong thuc té trong cac hé thong vai xtc tac 10p tinh c6 thé thyc hién hoan

nguyén oxy hoa xuc tac truc tiép trong 16 phan tng. Hoan nguyén oxy hoa

xuc tac hydrocracking tién hanh ¢ ap sudt 36 MPa trong dong khi tro tuin

hoan c6 thém khong khi. Lugng khong khi thém vao khi tro dugc tinh todn

sao cho khi dbt cdc trén xac tac nhiét do khéng ting qua 530 = 550°C.

Phuong phap hoan nguyén oxy hoa nhu vay doi hoi phai thém vao céc thiét bi




chinh cua so d0 may nén khong khi &p suat cao, cac binh chra dém 4ap suat

cao va ong din dé nap khi tro va khong khi.

| n‘t“ioi _V.II
” Vi ) ﬁ/

So dé hydrocracking hai bdc khéng tién hanh lam sach san pham cia giai
doan 1.

1- Lo nung; 2- 16 phan tng bac thir nhét; 3- 16 phan tmg bac thir hai; 4- thap
tach ap sudt cao; 5- thap tach ap suét thap; 6- thap debutan; 7- thap chung cat.
I — Nguyén li¢u; II- hydro; III- khi; IV- khi hydrocarbon; V- xang nhe; VI-
xang nang; VII- distilat trung binh; VIII- cin tuan hoan.

Yyy

Pé ché bién cin chan khong va nguyén li¢u c6 nhiét do soi rong (thi duy,
170 = 550°C) da thiét ké cac qua trinh voi xuc tac tng sbi (qué trinh H-oil,
HC..). Muc dich chinh cta qua trinh nay la thu dugc phan doan distilat trung
binh.
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Chuong 7
QUA TRINH REFORMING XUC TAC

1. Gi6i thi¢u

Tir sau nam 1900, 6 t6 ra doi da thuc day viéc san xuat xang tir nha may
loc dau. Luc d6 xang chu yéu chi 14y tir chung cét truc tiép. Dén khoang 1912
thi chung cat truc tiép khong con thoa min vdi nhu ciu vé xing ngiy mot
tang cao. Mt khac xang loai ndy chira mot luong dang ké khi “udt” C,-Cq
lam cho d6 bay hoi ctia xing ting va kha nang chdng kich n6 khong cao ( thé
hién qua chi sd octan chi x4p xi 60). Tir d6 cac nha loc dau nghién ciru va
phat trién mot loat cic qua trinh ché bién dau nham san xuét ra xing ¢ chat
luong cao hon. V& co ban xing thuong pham ngay nay dugc pha tron tir cac
san pham cua cac qua trinh sau : xang chung cét truc tiép tir dau tho, xing tir
cracking nhiét va cracking xuc tac, xing reforming xuc tic, xang tir dong
phan hoa, alkyl héa, co thé co6 thém cac hop phan tir hyrdocracking, tir
polymer hoa . Ngay nay viéc sir dung cac dong co c6 hé sb nén cao doi hoi
chat luong nhién li¢u, dac bi¢t 1a chi s6 octan cao. Dé dap ung yéu cau do,
nguodi ta pha tron vdo xing cac phu gia hodc ting cudng cic hop phin
hydrocacbon cho chi sb octan cao.

Hién tai v6i cac tiéu chuan nghiém ngit v& moi truong mot loai phu gia
truyén thong 1a tetraetyl chi, tuy 1am ting chi s6 octan 1én 15-20 sé nhung lai
gay doc hai d6i véi strc khoe con ngudi, nén gan nhu dugc loai bo hoan toan.
d6i voi cac phu gia thay thé hiru hiéu nhu MTBE, TAME ciing d c6 mot sO y
kién nghi ngd vé kha niang cham phan hily cua ching trong méi truong. Hién
tai & Viét nam xuat hién mot s6 phu gia mai chita Mn, Fe ¢6 thé thay thé tam
thoi cac phu gia truyén thong. Nhung cic phu gia trén co sé kim loai nay
cling con gay nhiéu tranh luan, can duoc tiép tuc lam sang to vé kha nang 6
nhiém méi trudong.

Nguoi ta ¢6 xu hudng lya chon phuong an thr hai, tding cudong cac hop
phan pha ché tir cac qua trinh ché bién sau nhu cracking, reforming, dong
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phan hoa...Cac hop phan nay cho chi sé octan cao hon nhiéu so véi xing tir
chung cat truc tiép, ma lai it gdy 6 nhiém mai trudng.

Xing pha tron nhim muc dich dat nhitng chi tiéu quan trong sau :

—  Ap suit hoi bdo hoa (RVP- Reid Vapor Pressure) : Do ap suat hoi
cua cac hydrocacbon, can thiét cho su khoi dong cua dong co.

—  Chi sb octan : Po mutc d6 chdng kich nd cua xing, chi tiéu quan
trong vi dong co kich nd thip s& hoat dong hiéu qua hon va tiét
kiém dugc nang luong.

— Do doc hai : Do cac hop phén ddc hai trong xang. Cac nha may loc
dau thuong cha y dén ham luong benzen, olefin, luu huynh.

Chi sb octan 1a dai lugng dugc quan tdm hon cé va thuong dugc lya chon
dé danh gia va diéu chinh chat luong xing. Tuy thudc vao chi sé octan ma
ngudi ta cé thé chia thanh xang thuong (regular) hodc xang chit luong cao
(premium). O nhiéu nuéc, cac phuong tién van tai lga chon murc chét lugng
xang theo chi sb octan theo su hudng din cua céac nha ché tao dong co. Co 2
mirc chat luong 87 va 89, thudng sir dung murc 87 hon. Can hiéu day 1a gia tri
trung binh giita chi s6 octan do theo phwong phap nghién ctru va chi sb octan
do theo phuong phap mé to: (RON+MON)/2. O céac ciy xang VN ngudi ta
niém yét gia xang theo chi s RON.

C6 thé thay ddi v6i phan doan xing nhe (t-80°C) twong d6i kho co thé cai
thién chi sd octan bang cic chuyén héa hoa hoc, ngoai trir mot qué trinh duy
nhat co thé ap dung, d6 1a ddng phan hoa, trong d6 cac n-parafin duoc chuyén
thanh cac isoparafin, 1am ting dang ké chi sd octan. Vi cac phan doan xing
ning (t, > 80°C ) gidu parafin va naphten c6 thé 1am tiang chi sé octan néu
chuyén hoa chung thanh cic hydrocacbon thom (aromatics). Pay chinh la
nguyén tic ctia qué trinh reforming xuc tac.

Reforming xtic tac 1a qua trinh loc diu nhim chuyén hoa phan doan naphta
ning dugc chung cat truc tiép tir dau thd hodc tir mot s qua trinh ché bién
thtr cap khac nhu FCC, hidrocracking, visbreaking, c6 chi s6 octan thap (RON
=30-50) thanh hop phan co s¢ cia xing thuong pham c6 chi sé octan cao
(RON =95-104).

Vé mit ban chat héa hoc day 1a qua trinh chuyén hoa cac n-parafin va
naphten c6 mat trong phan doan thanh cac hydrocacbon thom. Chinh céc
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hydrocacbon thom véi chi s0 octan rat cao da lam cho xang reforming c6 chi
s0 octan cao dung hang dau trong so cac xang thanh phan

Thanh phan xing thong dung hién nay trén thé gi6i thudng chua :

- Xang cracking xuc tac 2 35% t.t
- Xang reforming xuc tac 0 30% t.t
- Xang alkyl hoa 0 20% t.t
- Xang isomer hoa : 15% t.t

Tir cac sb lidu trén cho thdy, xing reforming dung thur hai trong xing
thuong pham, chi sau xang cracking. Tham chi & mdt s6 khu vuc nhu My,

Tay Au, xang reformirng c6 phan vuot troi.

United States

O Butane

B Isomerate

O FCC gasoline

O Polymerisation gasoline
B reformate

O Ether

m Alkylate

01%

O HY C gasoline

Phdn bé thanh phan xdng thuwong mai My

Mot s6 tinh chat cua reformat :
- Thanh phén cat: thong thudng tir 35 — 190°C
- Titrong: 0,76 — 0,78
- Chi s6 octan RON : 94 — 103 (tuy thude diéu kién cong nghé)
Do vi tri quan trong cta xing reforming trong thanh phan xing thwong
phém, dac biét 1a xang chét lugng cao ma hién nay trong mdi nha may loc dau

trén thé gidi thudng c6 tdi thiéu 1a mot phan xudng reforming xuc tic. Cong
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suit ché bién nam trong khoang 40 tan/gio> dén 150 tAn/gid. Tong cong suat
ciia cac phan xudng reforming xdc tac trong tit ca cac nha may loc dau &
Phap 1én t6i 18 triéu tan trong mot nam.

Ngoai ra, reforming con cung cip nguyén liéu BTX cho hoa diu va cung

cap H, cho qua trinh xtr Iy va chuyén hoa bang H, trong nha may loc dau.
2. Nguyén liéu va san pham

2.1 Nguyén liéu cua qua trinh

Xuat xtr: Xang tir chung cat truc tiép, Xang tr qua trinh Visbreaking,
Hydrocracking, Phan doan giita ctia san pham FCC

Thanh phan: Hon hop hydrocarbon tir C; dén C,, (trong trudng hop nha
may khong co phan xuéng isomerisation cé thé sir dung phan doan Cs dén

Ci)

Tinh chat:
- Khoang chung cit: 60-180°C
- Titrong: 0.7-0.8 g/cm3
- Trong lugng phan tir trung binh: 100-110
- RON: 40-60

Thanh phan nhom:
- Paraffin : 40-60 wt%
- Olefin : 0wt%
- Naphtene : 20-30 wt%
- Aromatic : 10-15 wt%

Ham luogng tap chit: Xuc tac rat nhdy voi céac chat doc co trong nguyén
lidu, do d6 can thiét phai lam sach nguyén liéu (dung cac cong nghé lam sach
HDS, HDN, HDM). Gidi han tap chit cho phép trong nguyén liéu (sau khi
lam sach):

- S < lppm

- N (httuco) <1 ppm

- H,O (va cac hop chit chira oxy) <4 ppm
- Kimloai (AS, Cu, Pb...) <15 ppb

- Olefin va cac diolefin =0

- Halogen (F) <1 ppm
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- Metals (Pb, As, Sb, Cu...) < 1ppb

V& nguyén tic nguoi ta ¢ thé st dung phan doan naphta tir 60—180°C dé
tién hanh qua trinh reforming. Nhung ngdy nay ngudi ta thuong sir dung cac
phan doan c¢6 gidi han s6i ddu > 80°C dé 1am nguyén liéu. Gidi han s6i dau
duoc thiét 1ap nhu vay nham loai b6t cac hop phan Cq dé chuyén héa thanh
benzen 1a mot hop chat doc hai, can tién toi loai bo theo tiéu chuan méi vé
moi truong.

Gidi han sbi cudi cua nguyén lidu thuong dugc chon trong khoang 165-
180°C. Gidi han s6i cubi ciia nguyén liéu khong nén cao qua 180°C vi xing
reforming chira nhiéu hydrocacbon thom, cé nhiét @6 s61 16n hon nguyén li¢u
khoang 20°C. Ma gidi han s6i cudi ciia xdng thanh pham (chira tir 40-50%
reformat) theo tiéu chudn thé giGi chi cho phép dén 200-205°C. Ngoai ra néu
diém soi cudi cia nguyén liéu qua cao s& din téi qua trinh cdc hoa céac
hydrocacbon ndng, lam gidm hoat tinh xuc tac.

Anh huong chidu dai mach cacbon (lién quan dén diém sbi cubi cua
nguyén liéu) dén chuyén hoa naphten it thy rd vi phan tng xay ra nhanh. Doi
v6i parafin, chiéu dai mach cang tang (trong luong phan tir cang cao) thi qua
trinh dehydro vong hoa cang thuan 1gi. Tuy nhién mach cacbon ciing cang dé
gay hon do cracking.

Phan tmg dehydro hoa naphten thanh hop chat thom xay ra dé dang, véi
véan toc 16n hon nhiéu so v6i phan tng dehydro vong hoa parafin thanh hop
chat thom. Nhu vdy, nguyén liéu cang gidu parafin cang kho chuyén hoa
thanh reformat so voi nguyén li¢u giau naphten. Co thé mé ta dinh tinh su

chuyén hoéa trén hai phan doan nhu hinh sau:
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Naphta giau reformat Naphta giau reformat
parafin naphten

Vi viy, dé dat duoc chét luong san phém mong mubn (vi du, vd1 RON
dinh trudc) nguyén li¢u giau parafin doi héi nhiét o phan ing cao hon ( tang
d6 khic nghiét hoa cua qua trinh).

Trong cong nghiép ngudi ta thuong danh gia kha ning chuyén hoa cua
nguyén liéu thanh san phiam thom dya vao gia tri N+2A (N, A - % trong
lugng cua naphten va aromat twong ung cd trong nguyén li€u). Gia tri nay
cang cao thi kha ning thom hoa cang 16n, d6 khic nghiét cua qua trinh van
hanh cang giam. Chi s6 N+2A bién thién trong khoang 30- 80.

Hing UOP (M¥) c6 dua ra hé s6 Kyop ¢ lién quan dén chi sé N+2A theo
cong thuc sau: KUOP = 12,6 — (N+2A)/100.

Véi muc dich san xuat BTX cho héa dau thi viéc lya chon ngudn nguyén
liéu va gi6i han diém cat phan doan dong vai trd quan trong. Dé thu tong BTX
nguoi ta thudng chon phan doan 60- 145°C. Néu chi dé thu benzen chon phan
doan 65-85°C. Thu toluen chon phan doan 85-120°C. Thu xylen chon phan
doan 120-145°C.

Thanh phan va tinh chdt ciia mét s6 nguyén liéu reforming

Naphta Naphta
Naphta Naphta . .
. . giau giau
trung binh twr Trung
. R parafin | naphten
hydrocracking Dong I L.
(A rap) | (Nigeria)
ASDTM D86, oC
IBP 98 81 92 88
10% 115 105 106 107
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30% 127 113 115 115
50% 140 119 123 123
70% 157 129 132 132
90% 180 143 147 145
FBP 201 166 155 161
Thanh phan,% V
Parafin 33 45 66,8 29,3
Naphten 55 45 21,8 61,9
Aromatic 12 10 11,4 8,8
N+2A 79 65 44.6 79,6
RON 62 55 50 66
d* s 0,775 0,754 0,716 0,779

Trong cong nghiép nguyén liéu can duoc xtr Iy nham muc dich loai trir cac
chat dau doc xic tac reforming (hop chat S, N, nuéc, cac kim loai...), diéu
chinh diém cat nguyén liéu phu hop.

C6 thé tom tat cac bude xir Iy so bd nguyén liéu nhu sau:

Cho nguyén liéu va hidro di qua 16 phan tng c6 chtra xtc tdc NiMo (hoac
CoMo) nham loai trir cac kim loai, cac hop chét chira luu huynh va hop chat
chura nito (goi chung la cac qua trinh xtr 1y dung hidro).

- Trong truong hop nguyén lidu 1a cic phan doan xing cracking can
thém giai doan xir Iy 1am no héa olefin nham loai trir kha ning tao
nhua.

- Tiép theo cho nguyén liéu qua cot tach loai H,S va nudc.

- Trong nhiéu truong hop, can tach phan doan xang nhe ( dua vao phan
xuong isomer Cs/Cg) ra khoi phan doan xdng ndng (dung cho

reforming xtc tac).
2.2 8dn pham cua qud trinh reforming xuc tdac

C6 thé mo ta modi tuong quan gitra nguyén li€u va san pham cta qué trinh

reforming xuc tac theo gian do sau :
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* Reformat

RON > 95
CATALYTIC
Naphtha A .
REFORMING * Arom atics
40<RON<60 . 2y
*Hydrogen

Nhu vdy, tir naphta ning ban dau véi chi s octan thap sau khi tién hanh

reforming xUc tic, nguoi ta thu duge cac sdn pham véi hiéu suat sau:

- Reformat (xang Cs+) : 80-92%

- Gy :3-11%

- G :2-9%

- Khi nhién liéu C;-C, 0 2-4%

- Hidro 1,5-3,5%

Trong d6 cac san pham quan trong hon ca 1a reformat (xang C5+), cac

hydrocacbon thom - ma chui yéu 13 benzen, toluen, xylen (BTX) va khi hydro
ky thuat.

a. San pham xang reforming xuc tdac

Mot sb tinh chit cua xing (reformat) :

Thanh phén cat: thong thudng tir 35-190°C

Ti trong: 0,76 — 0,78

Chi s6 octan RON: 94 — 103

Thanh phan hydrocacbon: chu yéu 1a aromatic va paraffin, naphten
chi chiém < 10%, olefin khong dang ké.

Do c6 chat lugng cao (chi s6 octan cao nhat trong so cac xang thanh phan,

thu duoc tr qua trinh loc dau), ham luong olefin lai rat thap nén xing

reforming c6 thé st dung 1am xing may bay.

Su thay doi thanh phan va tinh chét cia xdng reformat trong cac gi6i han

néu trén phu thudc vao nguyén li€u ban dau, diéu kién cong nghé¢, chat xtc

tac.

Vi dy twong quan gitta nguyén liéu 1a naptha Trung dong va san pham

reforming trinh bay trén bang sau.

So sanh Nguyén liéu — San pham reforming tir dau thé Trung Péng
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ASTM D86 Thanh phan , %V

d4
N 10 | 50 | 90
IBP FBP| P | N | A | N+2A | RON

% | % | %

Neuyén liéu | 0,754 | 81 | 105 | 119 | 143 | 166 | 45 | 45| 10| 65
San pham
e 0,701 | 60 | 93 | 118 | 152 | 185 | 40| 5 | 55| 115
5

Thanh phén parafin trong nguyén liéu kha anh huéng dén chét luong xing
Cs+.

Néu chi str dung toan bo reformat lam xang thuong pham s& khong kinh
té, do ham lugng hydrocacbon thom qué cao, tao nhiéu cin trong dong co va
gdy 0 nhiém moi truong. Xang nay lai co 4p suat hoi bao hoa thap, lam cho
dong co khé khai dong. Chinh vi vy ngudi ta dua vao xing thuong pham cac
hop phan khac nhu xang dong phéan héa, xang alkylat, butan, MTBE...

b. Khi hydro ky thudt

Pay la san pham kh4 quan trong cua qua trinh reforming xtc tac. Ham
luong hydro trong khi chiém 70 — 90%. Thanh phan nguyén lidu, chat xuc tac
va diéu kién cong nghé ciing anh huong dén ham luong hydro trong khi. Khi
nay mot phan dugc st dung lai cho qua trinh reforming, con phan 16n duoc sir
dung cho cac qua trinh 1am sach bang hydro (HDS, HDN, HDM...) hoic céc
qua trinh chuyén hoéa c¢6 hydro (hydrocraking, hydroisomer hoa). Pay la
ngudn thu hydro khé ré, hiéu suit cao ( thu duoc khoang 90 — 120 Nm’/m’
nguyén liéu) va co thé 1am sach tuy muc dich sir dung. Viéc cai tién cong
nghé, xuc tac cho qua trinh reforming nhim 1am tang hiéu suat xang thi ciing
kéo theo su gia ting ham luong H, trong san pham va thac ddy thém su phat
trién cac qua trinh sir dung hydro.

c. Khi hoad long LPG

Khi héa 1ong thu duoc sau khi cho san pham di qua thap 6n dinh xing, bao
gdm chi yéu propan va butan. Hiéu suat khi phu thudc vao tinh chat cua chat
xtc tic ma trude tién 1a d6 axit. DAy 1 san pham khong mong mudn trong
diéu kién reforming, vi s& 1am giam hiéu suét ciia san pham chinh 13 reformat.

d. San pham hydrocacbon thom
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Qua trinh reforming con cung cip ngudén nguyén liéu BTX (benzen-
toluen-xylen) cho hoa dau. Cac san phim thom trong qué trinh nay chiém toi
65-75% trong tong san pham 1ong hodc c¢6 thé cao hon nita véi cac cong nghé
va xuc tac hién dai. Trong d6 dac biét quan trong la paraxylen- nguyén li€u
cho san xuat chat déo, sgi tong hop, cao su nhan tao, nguyén liéu cho cong
nghiép dugc pham, my pham, thuéc nhudm. ..

3. Cac phan ung hoa hoc

Nguyén liéu ban dau cho reforming chu yéu 1a phin doan naphta ning, co
nhiét do s6i nam trong khoang 80-180°C, chira nhiéu parafin va naphten, dudi
tdc dong cua nhiét d6 cao (khoang 480-540°C ), xuc tac da chiic nang va mot
ap suat vira phai (5-30 atm ), c¢6 thé xay ra cac huéng chuyén hoa co ban sau:

n-Parafin » Aromat
(C7-Ch) Parafin nhe
1so- Parafin
Naphten > Aromat
(Cs—Cio) Parafin nhe

Chi tiét hon, chiing ta chia cac phan tmg xay ra lam 2 nhom nhu sau:
3.1 Nhom cdc phdn wng chinh
Cracking hydrocacbon parafin

Parafin 13 thanh phan quan trong cilacic phan doan gasoil. Nang luong
hoat hoa ctia phan tng cracking parafin giam dan theo chiéu dai cia mach
parafin tang. Vi vy khi cracking mach hydrocacbon parafin cang dai thi cang
dé bé gay.

Su phan nhanh va sé luong nhanh cta parafin 1a rat quan trong trong qué
trinh cracking, chung lién quan dén su tao thanh ion cacboni va do d6 quyét
dinh dén tdc dd tao thanh san phém.

Vi du trudng hop chuyén héa parafin n-Cs (n-hecxan) khi cracking trén

xuc tac aluminosilicat:

C-C-C-C-C-C Chuyén hoa 14 %
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C
C-C-C-CC e 25 %
C
C-C-C-C - 32 9
¢ ¢
|
c-C F € 10 %
C

Phan Gmg chinh tao san pham phu thudc vao sy trong quan giita phan Gng

cracking theo quy tic B va phan tng chuyén hydro cta ion cacboni.

"R;H RH + 'R,
| X — >
+

—> 'R, + olefin

Cracking hydrocacbon Naphten

Trong qué trinh cracking xtc t4 Naphten chuyén hoa thanh olefin C3 ca
C4 .Cac naphten c6 mach bén dai hon thudng bi cit nhanh tao thanh
cyclohexan va olefin. Vong naphten tiép tuc c6 thé bi khir hydro dé tao thanh

hydrocacbon thom.

T e O

Ion cacboni bj ddng phan va cracking dé tao thanh izo-parafin.(L 13 tAm

axit Lewis va H 1a tdm axit Bronsted).
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Cracking cyclohexan

A(H+) e
— —® C=C-C-C-C-C
-H2 dut vong
-Ht v CH3
C

\ H3
+H2
O
-H+

Nhu vdy qua cracking c6 thé thu dugc san pham la vong nho hon hoic
vong d6i va cho nhiéu san pham 1ong hon.Do vay ngudi ta cho rang naphten
1a thanh phan wu diém nhat d6i v&i nguyén lidu cracking xic tac.

Cracking hydrocacbon thom (Aromatic)

Do cac hop chat alkyl thom cé vong thom rat bén nén khi cracking s& say
ra qua trinh cit nhanh alkyl truéc . Toluen c6 do bén rat 1on vi khong thé tach
nhom metyl hay etyl trong diéu kién cracking .Mach alkyl cang dai thi cang
d& bi bé giy va néu mach alkyl lai ¢6 nhanh thi tbc do cit nhanh cang 1on.

Vi du khi cracking xtc tac propylbenzen, phan ing say ra nhu sau:
C6H5 — CH2 - CHZ — CH3 —> C6H6 + CH3-CH:CH2
Phdn itng dong phén héa doi véi hydrocdicbon thom
Para-Xylen < Meta —Xylen < Orto-Xylen

Phén itng khép vong tao ra hydrocacbon thom da vong va cuéi cing
hydrocacbon thom da vong tham gia phdn irng ngung tu tao coc.

Toém tat qua trinh cracking xuc tac doi voi hydrocacbon riéng 1€ nhu sau:
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Hydrocacbon San phin qua trinh cracking xic tic

Parafin -Olefin va parafin

-Olefin va hydro

-izo-parafin

-Cac hop chit olefin ¢6 trong luong phan
tr thap

Olefin -Parafin va dien

-Parafin, naphten va hydrocacbon thom
-Polyme, cdc

Naphten -Olefin

-Cyclohexan va olefin

-Hydrocacbon thom

Hydrocacbon thom -Parafin va alkyl c6 mach bén ngin

(alkyl thom) -Dong phan hoa, chuyén vi nhom alkyl
-Sén pham ngung tu va cdc.

Phan ung bac 2: -Hydrocacbon thom

Naphten+ Olefin -Parafin

Hydrocacbon thom + Olefin | -San pham ngung tu va coc

3.2 Nhom cdc phdn wrng phu

Vé6i nguyén liéu 1a parafin ngoai phan Gng chinh 13 cit mach con kém theo

phan tmg dehydho hoéa

Vi du:
C4H10 tO_C_,_xﬂ_c_T,é,C CH4 + C3H6
C4H10 tOC, xuc tac C2H6 + C2H4
—

0] 7 r +
C4H10 t C, Xuc tac C4H8 H2

V61 nguyén liéu 1a olefin thi ngoai phan Uing cracking con c6 phan tng
trung hop:

2CH;-CH,-CH=CH, — >  CH;3-(CH,)5-CH=CH,

Phéan tmg dong phan hoa:
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—> CH3- :CHz

CHzZCH-CHz-CHg H3

) —*  CH;-CH=CH-CH;,
Phan ung két hgp Hydro tao parafin:

R-CHZCHZ _‘i'_Hg_> R'CHQ'CH?,

Phan mg khép vong sau do co thé bi khir H, thanh cac aromatic:

CH2=CH-CH2-CH2-CH2-CH3 —— O -3H2 ©
q

CH,-CH »-CH»-CH3
toC, xuc tac
+ 5H2
CH,- CH, -CH, -CHg

Ngoai ra con sy ra phan (mg ngung tu va tao coc:

h OO‘ - O‘O

Trong qua trinh cracking xuc tac, phan tmg tao cdc can tim giai phap han
ché vi chung 1am giam hoat tinh ctia chét xtc tac.

Phan ung tao khi (C,, C,) cling can gid1 han, vi muc tiéu chinh cua
cracking xuic tac 1a san xut xang 6t0 co chi sb dctan cao.

Céc phan ung trén dan toi lam giam hiéu suat san pham reformat va
hidrogen, lam ting diém so6i cudi cta reformat (do tao cac hydrocacbon thom

da vong, céac olefin mach dai va ban than coc) va lam giam hoat tinh xtc tac.
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Phan tng hydrocracking toa nhiét (AH = -10 kcal/mol) va diéu kién
reforming thuan loi cho hydrocracking, mic du qua trinh xay ra cham. O nhiét
d6 cao phan mg xay ra ap dao so v6i dong phan héa va dehydro hod parafin.
San pham cracking chii yéu 1a cac hydrocacbon nhe C,—Cs, mach thang va
mach nhanh. Vé phuong dién nao d6 qua trinh nay thuan lgi dé co thé tao
thanh cac san pham isoparafin c6 chi s6 octan cao hon so vdi cic san pham
ctia qua trinh ddng phan héa trong diéu kién reforming. Vi du, n-octan c¢é chi
s6 octan cuc thap (<0), trong diéu kién reforming chi cho ra hdn hop can bang
dong phan Cg véi chi sd octan = 35, trong luc d6 hydrocracking Cs thanh

isopentan va propan, cho chi s6 octan x4p xi 90 d6i v6i hop phan Cs .
3.3 Co  ché phdn teng reforming va sw ting chi so octan

Anh huéng nhiét dong hoc dén co ché phan tng: Nhiét phan tng ctia mot

sO phan tmg chinh trong qua trinh reforming dwoc néu trong bang sau:

Nhiét phdn vmg ciia mét s6 qud trinh

STT Phan ung AH (Kcal/mol)
1 | Dehydro héa parafin 31,5
2 | Dehydro héa naphten 52,8
3 | Dehydro vong hoéa parafin 63,6
4 | Pong phan hoa parafin -1+-5
5 | Hydrocracking -10

Dehydro hoa naphten va dehydro vong hoa parafin 1a cac phan tng thu
nhiét manh (endothermic), dehyro hoa parafin thu nhiét vira phai, con dong
phan hoa parafin toa nhiét nhe (exothermic). Ba phan tmg dau xay ra thuin
nghich, c6 sy gia ting sb phan tir trong san pham phan tng (do hinh thanh

H,), nén thuén loi & nhiét d6 cao, ap suat thap.
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Phu thuoc nhiét do can bdng dat do chuyén hoa 90% vao ap sudt

Nhiét d can bang dé chuyén héa

Phan ung o
90%, "C
1 atm 10 atm | 15 atm 50 atm
1. Dehydro hoa :
Cyclohexan = — Benzene + 3H2 294 355 443 487
MethylCyclohexan — Toluene + 3H2 315 391 492 540
2. Dehydro vong hoa :
n-Hexan — Benzene + 4H2 354 487 562 623
n-Heptan —  Toluene + 4H2 305 428 496 550
3. Dehydro dong phéan hoa :
MethylCyclopentane— Benzene+ 3H2 315 391 492 540

Tir bang trén, diéu kién 1y thuyét thuan loi vé ap suat va nhiét do dé co thé

dat d6 chuyén héa 90% cho cic phan ung thom héa 1a latm va khong qua

350°C. Tuy nhién trong thuc té nguoi ta khong tién hanh qua trinh reforming

& diéu kién trén, 1y do tai sao chiing ta s& xem xét tiép theo trong phan dong

hoc.

Anh huong ctia nhiét do va ap suat dén can bang nhiét dong giita parafin

va aromatic tir Cg dén Cy duoc biéu dién trén hinh sau:

98




Cé6

Cc7

03]

(03]

350 400 450 500T °C 350 400 450 500T°C

Cdn bang nhiét dong hoc cdc phan iing cia qud trinh reforming

Tur hinh chung ta thay, néu ting 4p suat H, 1én qua cao (30atm) s& lam
giam ham luwong cac hydrocacbon thom tao thanh, dic biét dbi voi cac
hydocacbon ¢6 s6 C thip hon. Ching ta ciing thy, ddi véi hydrocacbon no ¢
trong lugng phan tir cang cao thi hiéu tng thuédn lgi cua nhiét do va ap suat
cang rd rét. Nghia 1a trong cung mot diéu kién, cac hydrocacbon mach dai
hon (c6 sd nguyén tir cacbon cao hon) s& dé chuyén hoa thanh san pham
thom hon.

Nghién ciru anh hudng nhiét do va ap suat dén téc do cac phan img khong

mong mudn 1a cdc hoéa va cracking, nguoi ta nhan thay: Téc do hinh thanh
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cdc giam khi ting ap suat H, va giam nhiét d6 phan ung, toc do cracking
giam khi giam ap suat H, va giam nhiét d6 phan tng.

Mit khac, nhu & phan nhiét dong hoc di néu, viéc ting 4p sudt hodc lam
giam nhiét do déu anh hudng khong thuin loi dén qua trinh chinh tao cac san
pham thom. Vi vay, trong thuc té ngudi ta can c¢6 su lua chon cac thong s6
van hanh ti wu dé thoa man ca hai yéu td nhiét dong hoc va dong hoc, nghia
1a bao dam cho hiéu suét cac phan ung thom hoa cao dong thoi han ché cac
san pham cracking va cbc hoa (vi du dat 3-4% cdc trén trong luong xic tac
trong khoang 6-12 thang). Trong cong nghé ban tai sinh ngudi ta chon ap suat
van hanh khoang 10-20 atm, trong cong nghé CCR chon ap suat tir 3,5-4 atm
va nhiét do phan tng 1a 500°C.

Nhu trén da néu, trong diéu kién reforming, thuan lgi cho cac phan ung
chinh 14 dehydro héa naphten, dehydro déng vong héa parafin, dehydro dong
phan hoa naphten va dong phan hoa parafin. Ba phan tng diu tao nén cac
san pham 13 hydrocacbon thom va phan tng cudi cho san pham 1a cac parafin
mach nhanh. Chinh céc san pham nay déng gop vai tro chinh 1am cho chi sb
octan cua xang thu dugc sau qua trinh reforming (con goi la reformat) tang
1én rat nhiéu so v&i nguyén liéu naphta ban dau.

RON nguyén liéu =40-60 —  RON san phdm = 95-105

Tuy thudc vao hiéu suét reformat thu dugc ma chi s octan c6 thé cao hon
hay thdp hon. Vi dy, reforming v&i cong nghé ban tai sinh cho hiéu suit xing
~ 80% thi RON dat ~90 cong nghé tai sinh lién tuc cho hiéu suat reformat ~
90% cho RON ~100.

4. Xuc tac sir dung cho qua trinh Reforming

Xuc tac reforming 1a xuc tac ludng chirc ning do trong thanh phan cua né
chtra hai pha c6 thé thyc hién hai chirc ning chinh sau:
- Chuc nang hydro-dehydro héa dugc thuc hién bdi cac kim loai &
dang phéan tan.
- Chtic ning axit nham sip xép lai cac mach cacbon (dong phan hoa,
dong vong ..) dugc thuc hién boi oxyt nhém cd bé mat riéng 16n va

duoc clo hoa dé diéu chinh luc axit thich hop.
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Chirc ning kim loai dong vai tro chinh, gitp hinh thanh cac hop chét
hydrocacbon khong no va dehydro hoa cac naphten. Can thiét 1ap duoc su can
bang giita hai chtrc ning dé co thé ¢ hoat tinh xuc tac cao va do lua chon tot.
Néu xtic tac qua axit s& d& xay ra cracking lam giam nhanh hoat tinh xuc tac.
Trong cong nghiép nguoi ta luén kiém tra ham luong CI” dua vao dé dam bao
can bang trén ludn 6n dinh.

So d6 dudi ddy mo ta tong quat cac phan tng chinh xay ra trong qua trinh

reforming v61 sy tham gia cua hai loai tam xUc tac:

Isoparafin —— >  Alkylcyclopentan
%

. Pt,axi
San pham Pt,axit Pt, axit

Cracking WXH
_—> —Pt>

n-Parafin < Alkylcyclohexan < Aromatic

Hydrocracking Isomer héa Dehydro dong vong Isomer héa Dehydrohda
Parafin Naphten Naphten

< _— )
Hydrocacbon nang coc

Nghién ctru cac phan ung dehydro hdéa va dehydro dong vong hoa cac
hydrocacbon riéng 1& nhu cyclohexan, n-heptan ... ngudi ta thiy viéc dua cac
kim loai phu gia nhu Re, Sn, Ir, Ge (con goi 1a cac chét xtc tién) di lam ting
tbc do phan tng dehydro hoa va dehydro vong hoa (nhit 13 & ving ap suét
thap) cua hé xuc tac ludng kim so véi xuc tac chi chira Pt.

O vung ap suat thip, cac kim loai phu gia cling déng vai trd quan trong
trong viéc giam tdc do cracking va hydro phan (hydrogenolysis) tir d6 1am

giam kha nang tao coc va tang hi€u suat san pham chinh.
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Anh huéng ciia kim logi thir 2 dén qud trinh dehydro héa Cyclohexan

Trong sd cac hé xuc tac ludng kim, ching ta thdy hai hé xtc tac Pt-Sn va
Pt-Re t6 ra wu viét hon ca, ching cho phép lam viéc & ap suét thap (<10 atm)
ma van bdo dam hoat tinh dehydro hoa va dehydro dong vong hoa cao. Riéng
hé xtic tac Pt-Sn hoi dic biét, chi thé hién hoat tinh cao & vung ap suét thap.
Loén hon 5 atm, hé xtc tac nay khong phat huy dugce tac dung tich cuc so véi
Pt va cac hé ludng kim khac trong phan tng dehydro va dehydrovong hoa.
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Anh hwéng cia cac kim loai phu gia dén qud trinh hydrogenolysis

Néu nhu ¢ thap nién 70 chi khoang 30% reformat thu duoc tir hé xuc tac
ludng kim thi dén nhitng nam 80 thi phan d6 da 1én t&i 80%. Chung ta xem
xét k§ hon vé vai trd cua 2 kim loai phu gia dugce dua vao xuc tac reforming
cong nghiép hién nay 1a Re (Renium) va Sn (Thiéc).

Nguoi ta nhan thiy Re c6 cac chic ning sau: thay d6i co ché tao cdc va
c6 tac dung bao vé kim loai chinh Pt va lam tang do bén va tudi tho xic tac,
tir d6 1am tang chu ky hoat dong cua xuc tac.

Con Sn thi lai ¢6 cac vai trd nhu lién két voi Pt 1am thay ddi co ché phan
ung theo hudng c6 1gi. Cho hi¢u suat va do lua chon theo reformat cao & diéu
kién 4ap suat thap (< 5 atm). Tuy nhién loai xic tac nay kém bén hon so véi
xuc tac chura Re.

Véi cac dic diém trén, nguoi ta thuong st dung Re trong cong nghé ban
tai sinh va Sn trong cong nghé tai sinh lién tuc (CCR).

C6 thé liét ké mot s6 mac xuc tac ludng kim méi cua cac hang xuc tac tén

tuoi trén thé gidi :

103



UOP (My) Ban tai sinh: R-56, R-62, R-72
Tai sinh lién tuc (CCR): R-132, R-134
[FP (Phép) Ban tai sinh: RG-102, RG-104, RG- 482
CCR: CR- 201
Criterion (M¥) Ban tai sinh: PR- §, PR- 28
CCR: PS- 20, PS- 40
Exxon KX-120, KX-130, KX-190, KX-200
Amoco PHF-5, PRHP-30, PRHP-35, PRHP-50, PRHP-58
Engelhard (My)  RD- 150, E- 501, E- 601
IMP (Mexico) RNA- 1, RNA- 2, RNA- 4, RNA- 4M
Lién x06 (cli) All- 56, AIl- 64, KP-108, KP-110

4.1 Sw mdt hoat tinh xiic tic

Anh huéng dau déc xiic tdc

Céc chit xtc tac reforming rat nhdy véi cac tap chat co trong nguyén liu
va khi tuan hoan (H,, N,). Anh hudéng dau doc cé thé 1a thuan nghich va
khong thuan nghich. Anh hudng thuin nghich 1a sau khi chat doc thoi tac
dung, bang bién phap xir 1y dic biét (qua trinh tai sinh xdc tac), bé mit va tinh
cht xuc tac duoc phuc hoi tré lai. Anh huong khong thudn nghich 1a bé mit
va tinh chat xuc tac khong thé khoi phuc lai duoc.

Cdc chat dau déc thudn nghich

Nudc va cac hop chat chira oxy: Tac dung véi clo c6 trong xtc tac 1lam
giam tinh axit cta xtc tc, tir d6 dan tdi 1am giam hoat tinh xtc tac. Cac hop
chét chira oxy thi lai d& dang tao thanh nudc trong diéu kién reforming. Can
bang H,O/Cl can duoc quan tim dé gitr 6 axit-on dinh cho xuc tac. viéc dua
thém Cl vao hé trong qué trinh van hanh 13 can thiét. Ngoai ra nudc con giy
an mon thiét bi. C6 thé so bd loai bé nudc bang cach cho qua cac cot hap phu
chira ray phan tir (zeolit 5A). Luong nudc cho phép trong nguyén lidu ti da
1a 4 ppm.

Hop chét chtra luu huynh: Trong diéu kién reforming s& dé& dang chuyén
héa thanh H,S, dau doc chirc nang kim loai do hinh thanh sulfua platin:

Pt + H,S — Pt—S +H,
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Tir d6, chtic ning quan trong nhat ctia xuc tac 1a dehydro, dehydro dong
vong hoa di bi dau doc.

Trong sb cac hop chat chtra luu huynh thi mecaptan (R-S-H) va H,S c¢6
anh huong dau doc 1on hon ca, lam giam hiéu sudt va chat luong reformat,
lam tang ti trong khi chira hydro, ting mirc d6 lang dong cdc. H,S c6 tinh axit
nén con gy an mon thiét bi (Ham luong cho phép < 0,5 ppm).

Céc hop chét chira nito: Cac hop chat nito hitu co d& dang chuyén hoa
thanh amoniac trong diéu kién reforming. Chat nay sé& tac dung vdi Cl trong
xuc tac tao NH,4Cl, lam giam chic nang axit ctua chit xtc tac, kéo theo su
giam hoat tinh xuc tac, 1am ting sy hinh thanh hydro. NH,4CI lai dé bay hoi
trong ving phan Gmg lam ting nhiét do thiét bi. Mit khac, NH,Cl1 dé két tinh &
nhitng phan lanh hon ciia hé thong, gay hu hong thiét bi:

\ / - \ / B
|:/A|\ :| , H* + NH, —_— |:/A| :| , NH,*
Ccl fo)

fo) ~cl
~ ~
~ Al —OH —~ Al —OH
| w0
~ —
Al
o~ + NH,CI

Cristallisation in cold parts
of the equipement

Céc chdt dau doc khong thuan nghich

a. Cac kim loai kiém va kiém thd 1am trung hoa tinh axit cia chat mang
(AL,03), tao thanh hop chat aluminat kha bén.

b. Céac kim loai As, Cu, Pb, Zn, Hg, Si, Fe két hop v6i Pt tao mbi lién két
bén, dau doc vinh vién tdm kim loai khong phuc héi lai duge. Tir d6 1am mat
chirc nang chinh 1a hydo-dehydro hoa cua xtc tac. Cac kim loai nay con tich
tu trong ca 4 10 phan mg, 1am giam nhiét d6 ving phan tmg, din t&i mat hoat
tinh xtc tac tong thé (ham luong cho phép ddi véi mdi kim loai 1a 5 ppb).

Dé bao vé hiru hiéu cac chat xuc tac reforming bién phap bt budc va hiéu

qua trong cong nghé 1a phai c6 phin xudng xu 1y so bd nguyén lidu bang
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hydro (hydrotreating) nham loai bo cac chat doc thuan nghich va khong thuin
nghich trén, nhat 13 trong truong hop cé sir dung nguyén liéu tir cac ngudn
ché bién thtr cap khac (hydrocracking, FCC, visbreaking...) ¢c6 ham luong

dang ké cac chat dau doc trén so v6i nguyén liéu naphta tir ngudn dau tho.
4.2 Cac phwong phap hoat hoa (tdi sinh) xuc tdac:

Trong qué trinh 1am viéc xtic tac c¢6 thé bi mat mot phan hoat tinh xtc tac
do anh hudng cia sy lang dong cdc trén bé mit xuc tac, do anh hudng ciia cac
chat dau doc... Mot diéu can luu ¥ 13, ching ta cang ¢6 gang lua chon diéu
kién van hanh dé cho hiéu suat xang cao nhét hodc chi sb octan tot nhat (vi
duy, tang nhiét d0 hoac giam &p suat) thi su léng dong coe cang tré nén tram
trong hon (xem phan dic trung dong hoc ciia qua trinh reforming). Vi mot
luong cbc qua 16n, s& che pha va 1am giam dang ké sb lwong cac tAm hoat
dong. Lac do, tuy thudc vao cAu tao chit xtc tac, s& mat di mot phén hoac
toan bo cac chirc nang xuc tac. Can thiét phai co qua trinh tai sinh dé xuc tac
trd vé trang thai hoat dong ban dau.

Qua trinh nay c6 thé duoc tién hanh bang mot s phuwong phap sau:

- Phuong phap oxy hoa (phuong phap d6t): Coc ling dong trén bé mit
chat xuc tac duogc loai bo bang cach ddt chay trong dong khong khi pha lodng
v6i Nito ¢ nhiét do 350 — 5000C. can chu y dé tranh hién tuong quéa nhiét cuc
bd lam giam bé mat, giam do bén co hoc cua chét mang hoac lam tang qua
trinh thiéu két 1am giam d6 phan tan kim loai.

Chu ky tai sinh xtc tac phu thudc vao diéu kién van hanh hé théng, nhung
thuong khoang 6 thang mot 1an. Sau mdi 1an tai sinh, hoat tinh xtc tac tré vé
trang thai ban dau, nhung sau nhiéu chu ky tai sinh xtic tac s& gia hoa va giam
kha ning xtc tac. Viéc tai sinh xtc tac s& trd nén thudng xuyén hon., cho dén
khi can phai thay thé xuc tac mdi. Thoi gian ton tai cua xuc tac reforming
thuong khoang vai nam.

Qua trinh ddt cdc duoc biéu dién bang phuong trinh sau :

CH, + O, -CO,+ H,O +Q

Pay 1a qué trinh téa nhiét, nhung dé khoi anh hudng dén chét luong xuc

tac can giam thiéu luong nhiét téa ra ( AT— 0°C ). Diéu nay can thiét vi

nhiét do cao lam giam dién tich bé mat va co thé 1am thay ddi pha cua oxyt
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nhom Al,O; nhiét do cao ciing lam xay ra qua trinh thiéu két lam giam do
phan tan cua Pt.

Trong cong nghé¢ CCR (tai sinh xuc tac lién tuc) qua trinh oxy hoda dugc
thuc hién trong ving dét (Burn Zone).

- Phuong phép khir: Thyc té cho thay, cac hop chét luu huynh khong
dugc loai bé hoan toan bang qué trinh oxy héa, con ton tai cha yéu cac hop
chat dang sunfat. Phuong phap khir dugc tién hanh nham loai bé triét dé cac
dang hop chat nay va.cac kim loai tap co6 hai trong xtic tac, quan trong hon ca
1a dé khir Pt oxyt vé dang Pt don chat.

Trong cong nghé CCR, qua trinh khur xdy ra tai vung khir (Reduction
Zone).

- Phuong phép clo hoa: Trong qua trinh lam viéc do axit cia xuc tac
giam, mot phan do cbc ling dong che phii bé mat oxit nhom, mdt phan do
lugng clo trong xuc tac gidm do anh hudng cua H,O trong nguyén li¢u va
trong khi tudn hoan. Clo ciing c6 thé mat do cudn theo san phdm phan ung.
Do d6 can phai bd sung axit cho hé xtic tac bang cach bom thém mét lugng
nhé Cl hitu co. Luong Cl trén xuc tac dugc gitt & mirc 1% khdi luong.

Qui trinh tai sinh xuc tac

Qui trinh tai sinh hoan chinh chat xuc tac gdm cac bude sau:

Tréang rira hé théng: Dung dong nito thdi sach cac hydrocacbon con sét lai
sau phan ung .

D6t cdc: Dot bang dong khong khi pha lodng véi N, (c6 kiém soat ham
luong oxy trong khi) va nang dan nhiét 4 d6t theo chuong trinh:

- Nhiét d6 : tir 370°C dén 480°C
- Oxy : tir 0,5 dén 2,0 % thé tich
Oxy-clo héa: Bom céc tac nhan chira Cl vao hé nham giit 6n dinh luong Cl
can thiét cho xuc tac (1% trong luong ).
- Nhiét do: 510°C
- Oxy: 5% thé tich
Qua trinh nung: Muc dich 1am kho xuc tac va phén tan lai platin
- Nhiét d6: 510°C
- Luong oxy : 8% thé tich
- Thoti gian: 4 gio
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Qua trinh khir: Muc dich nhiam chuyén Pt tir dang bi oxit hoa vé dang khur
(dang hoat dong). Loai oxy bang cach trang v&i nito. Sau d6 dua hydro vao
h¢.

- Nhiét do: 480°C
- Ham lugng H, téi thiéu 50% thé tich
- Thot gian: 4 gio
5. Cac yéu t6 anh hwéng dén qua trinh Reforming

Céc yéu t6 anh huong chinh dén qua trinh reforming bao gom:
—  Nhiét do thiét bi phan tmg
—  Ap suit thiét bi phan ung
—  Tdc @6 nap liéu
— Ti 1€ mol Hy/ nguyén li¢u

—  Chét luong nguyén liéu
5.1 Anh huéng nhiét dp

Trong cong nghiép dong nhit viéc danh gia hoat tinh xtc tac voi nhiét do
duoc cung cap ¢ dau vao thiét bi phan Gng (dbi véi nguyén liéu cu thé, RON
cho trudce).

Nhiét d c6 thé thay d6i nham diéu chinh chét lugng san pham, vi du:

—  Thay d0i chi s6 octan ciia reformat.

—  Phu thudc chét luong ciia nguyén liéu nap.

—  BuU trir su gia hoa xuc tac (giam hoat tinh xtc tac ) qua nhiéu chu ky
hoat dong.

—  Bu trir mat hoat tinh xtc tac tam thoi do cac tap chat gay ra.

Nhiét d6 ting lam ting kha nang chuyén héa thanh san phiam thom dan toi
tang chi s6 octan nhung lai 1am giam hi¢u sudt xang. Nguoc lai nhié¢t do gidm
c¢6 1oi cho hiéu suit xang, giam khi, giam hi¢u sut tao cc.

Nhiét do thuong duge chon trong cong nghé khoang tir 490-540°C.
5.2 Téc dé nap liéu

Pugc xac dinh bang luu lugng dong nguyén lidu (thé tich hodc trong
lwong) di qua trong 1gid trén 1 don vi xuc tac (trong lwong hodc thé tich 16p

xUc tac).
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Khi ting luu luong nguyén lidu hay giam luong xtc tac déu 1am ting toe
d6 nap liéu, néi cach khac 1a lam giam thoi gian tiép xtc cua cic chat tham
gia phan tng voi 16p xuc tac. Hau qua dan téi lam ting hiéu suat reformat (do
giam khi), nhung dong thoi 1am giam chét luong reformat va giam chi sb
octan. Piéu nay ciing dé hiéu vi cac qua trinh c6 téc d6 cham nhu dehydro
dong vong tao thom, hydrocracking, dealkyl hoa s& khé xay ra hon néu thoi
gian tiép xuc it. Hiéu ung nay c6 thé duoc bu trir néu tang nhiét do 10 phan
tmg. Trong thyc té, d& han ché b6t hyrdrocracking va cac san phan cbc hoa
nguoi ta thuong ap dung nguyén tic sau :

—  Dé giam tdc do thé tich: giam nhiét 46 dau vao cac 10 phan tng sau
do giam luu luong liéu nap .

- Ppé tang tdc do thé tich: tang luu lugng liu nap sau do tdng nhiét d
16 phan g.

C6 thé giam toc do thé tich dé tang chi s6 octan. Tuy nhién trong van hanh
nguoi ta khong duoc phép giam tdc d6 trén nho hon mot nira so véi thiét ké
hodc < 0,75 h™'. Vi nhu vay s& khong kinh té, 1am tang téc d6 khir hoat tinh
xuc tac.

Tbc d6 duoc lya chon phu thudc vao cac diéu kién cong ngh¢ cu thé: ap
suét van hanh, ti 1& mol Hy/nguyén li€u, thanh phﬁn nguyén li€u dua vao va
chat lugng reformat mong mudn. Vi du cong nghé CCR méi thudng chon V =
1,5-2,5h"

5.3 Ap sudt vin hanh

Cac phan tmg chinh ¢6 loi cho reforming déu xay ra thuan loi & ap suét thap.
Ap suét cang thap hiéu suat reformat va hidro cang cao. Tuy nhién anh hudng
cde s& cang traim trong hon. Do d6 can lya chon ap sudt thich hop dé vira han
ché qua trinh tao cdc vira it anh huong dén hiéu suat tao xang.

Ap suat van hanh d6i v6i mot phan xudng cong nghé cu thé 1a gia tri cd
dinh ma nguoi ta lya chon trudec nham thoa man chat luong san pham nhét
dinh.

Ngay nay nho cai tién cong nghé (str dung cong nghé tai sinh lién tuc) va
cai tién xuc tac (tim dugc cac hé xtc tac c¢6 thé 1am viéc & ap sudt thap, cho

hi€u suat xdng va RON cao) ma nguoi ta ¢6 thé van hanh qua trinh & 4p suat
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thap nhat ma van dap tng yéu cdu vé chét luong san pham, von dau tu va
hiéu qua kinh té.

Cong nghé CCR tién tién nhat (platforming, octanizing) st dung xtc tac
Pt-Sn/AL,O; cho phép van hanh & ap suét tir 3-5 atm (truéc ddy can vai chuc

atm).
5.4 Ti l¢ HY nguyén liéu

Xac dinh bang ti 1¢ gitta luu lugng (mol/h) hydro tuan hoan va luu lugng
nguyén liéu nap (mol/h).

Thém mot lugng 16n khi tuan hoan chira H, (80-90% tl) nham lam giam su
lang dong cua cdc trén bé mat xuc tac ( do ting qué trinh hydro hoa cac hop
chat khong no trung gian 1a tién chit tao cdc). Ti 1&6 Hy/NL thay ddi trong
khoang rong (1-10). Gidi han dudi phu thudc lwong H, yéu ciu nho nhat
nham duy tri 4p suat riéng phan cua H, trong hé thdng. Gidi han trén xac dinh
boi cong suat may nén, kich thudc 16 phan tng va tinh kinh té qua trinh. Thay
d6i ti 1& nay it 1am thay d6i chat lugng san pham. Mit khac véi cac cong nghé
CCR hién nay ap suét thuc hién chi >3 atm, giam ti 1¢ Ho/NL trong truong
hop nay tuong duong véi viée 1am giam 4p sudt riéng phan cua H, nén c6 tac
dong thuan loi dén hiéu suit san phém.

Anh hwéng cdc théng sé van hanh dén hiéu sudt va chat lwong san phdam

Su gia tang RON

cac thong so reformat

Ap suat (atm)

Nhiétdo (°C)

Toc d6 khoéi (h™)

Hy/nguyén li€u

0,85N +A

Hiéu suat reformat | Ham lwgng coc

Nguyen biém so1 dau
liéu

Diém s61 cudi

AW
NN WK
/AN
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6. Mot s6 congnghé Reforming tiéu biéu

Hién nay trén thé gidi ton tai 2 loai cong nghé reforming chu yéu 1a cong
nghé ban tai sinh va cong ngh¢ tai sinh lién tuc (CCR).

6.1 Cong nghé ban tdi sinh

Mot sb dic diém co ban 1a:
— Xuc tac cb dinh.
— Hé thdng dong nguyén lidu dugce chuyén dong tir thiét bi phan tng
nay sang thiét bi phan tng khac.
— Ngung hoat dong toan bo hé théng dé tai sinh chét xtc tac tai chd,
ngay trong thiét bi phan tng, khi lwong cdc trén 16p xuc tic chiém
15-20% trong lugng.

Thuong thi chu ky 1am viéc cua xuc tac trong khoang 6 thang dén 1 nam.
Thoi gian tai sinh xtc tic mét khoang 2 tuan 18. Trong mot s cong nghé ban
tai sinh nguoi ta sir dung cac thiét bi phan tng (reactor) cd cac van dong mo
ddc 1ap, hoac 1§1p thém mot thiét bi phan tng du trir, cho phép tai sinh xtc tac
& ting thiét bi riéng biét ma khong can ding toan bo hé thong. Tuy nhién van
hanh cong nghé cling tr¢ nén phurc tap hon.

Cong nghé ban tai sinh twong dbi lau doi (cong nghé truyén thdng), cac
cai tién chu yéu chi tap trung vao xuc tac. T nhitng ndm 1949-1950 chat xac
tac trén co so Pt (xuc tdc don kim loai) da dugc dua vao st dung cho xtc tac
tang cb dinh. Loai xtic tac ndy tuy cho hoat tinh xtc tic cao, nhung c6 nhuge
diém 1a rat dé bi coc hoéa nén phai van hanh trong diéu kién ap suat hidro kha
cao (xap xi 40 atm). Khoang nhitng nim 60, mot sé kim loai phu gia duoc
dua thém vao hé xiic tic Pt (xuc tac ludng kim), khic phuc tinh trang giam
nhanh hoat tinh xtc tic. Chat xuc tic tré nén bén hon véi qua trinh cdc hoa,
gitip qua trinh cong nghé dugc van hanh & 4p suat thip hon (khoang tir 15 dén
30 atm).

So dd don gian ciia cong nghé ban tai sinh dugc trinh bay trén hinh 19. Mo
ta hoat dong cua so dd:

Nguyén li€u (phan doan naphta nang ) da dugc lam sach tir qua trinh hydro
hoa, dugc tron véi khi hydro tr may nén, sau khi qua céc thiét bi trao ddi

nhiét duoc dan 1an luot vao cac 10 phan tng (co thé tir 3-4 10) co chira 16p

111



xtc tac ¢d dinh . Céac san pham duoc tao thanh sau khi ra khoi hé thong phan
tmg , qua thiét bi trao d6i nhiét, thiét bi d6t nong va thiét bi lam lanh. Qua
thiét bi ngung tu, san pham long giir lai, khi khong ngung duoc s& dua vao
thiét bi tach khi . Phan 16n khi duoc nén lai nhd may nén khi va tuan hoan trg
lai 10 phan Ung. Phan khi con lai duogc dan sang bd phan tach khi. Hydro
dugc tach ra tir day co thé duge sir dung cho cac qua trinh lam sach dung
hydro. Phan long tach ra dugc dua vao thap on dinh, thuc chat 13 mot thap
chung ct voi muc dich tach phan nhe (LPG) nham ting do 6n dinh ciia xing
va giam ap suét hoi bdo hoa. LPG tach ra duoc dua vao thiét bi ngung tu.

Raformat

_—

Ba phantich

f .

So dd don gidn Cong nghé Reforming zilc the

Hinh 19,

B phin phin ting
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Xing san pham ra ¢ day thap, mot phan dugc dun néng va hoi luu trd lai
thap on dinh, phan 16n dugc 1lam lanh va dua vao bé chira.

Cong nghé ban tai sinh hién nay van con rat thinh hanh ¢ Phap va mot sb
nudce khac. Vi du, Vién dau moé Phap ((IFP) di lap dit duoc 600 phan xudng
ban tai sinh trén thé gidi so véi 120 phan xudong CCR.

6.2 Cong nghé tdi sinh lién tuc (CCR)

DPic diém :

— Lép xiic tac dugc chuyén dong nhe nhang, lién tuc trong hé thong
thiét bi phan tmg v6i van tdc vira phai (trong khoang 3- 10 ngay).

— Toan by hé théng duoc van hanh lién tuc.

— Lép xuc tac sau khi ra khoi hé théng phan ting dugc dua ra ngoai dé
tai sinh trong mdt h¢ thong tai sinh riéng. Sau dé dugc quay tré lai
hé théng phan tng.

Céu tao mot 10 phan ung dang ong thang véi 16p xiic tac chuyén dong

dung trong cong ngh¢ CCR dugc mo ta trén hinh sau:

———

nguyEnliy xlic tac

- wic tac
=an pham

Cdu tao theo mdt cdt doc 10 phdn ing reforming xiic tac
Kich thudc 10 phan tng thay dbi trong khoang: Puong kinh 1,5 — 3,5m,
Chiéu cao 4 — 12m, Thé tich 16p xtic tic 6 — 80 m’.
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Chi tiét hon chung ta thdy cum hé thong thiét bi phan tng bao gom 3 - 4 10
phan tng co6 kich thuée, diéu kién van hanh, luong xtc tic nap vao khong
giéng nhau, tir d6 phan bd thanh phan san phim ra tir mdi 16 ciing khong
giéng nhau.

Hé thong ciu tao tir nhiéu 10 phan tng gitp cho dong hdn hop nguyén
liu va khi giau hidro (khi tudn hoan) dat dugc nhiét do phan Gng va bu trir
nhiét nang tu cac phan ung hoa hoc xay ra trong qua trinh reforming. Nhiét
dd giam nhanh trong 10 thir nhat do sy xuét hién cua cac phan tng thu nhiét
quan trong (cht yéu 1a phan (mg dehydro héa naphten), lwong xuc tac tiéu thu
cho giai doan nay chiém 10-15% trong lwong. O 16 phan tng tha 2 nhiét do
giam it hon, luong xtc tac tiéu thy chiém 20-30%. Tai 1o phan tng cudi cling
, hhiét do gén nhu 6n dinh do ¢6 sy bu trir nhiét gifta cac phan tng thu nhiét

nhe Vi cac phan ng téa nhiét kiéu nhu hydrocracking. ..

Oven 1 Oven 2 Oven 3

AT

Reactor 1

A
TO—\ ‘ Reactor 2 _ Reactor 3
TO0-25
10-15% 25-30% 55-65% catalyst
vo l%
T Paraffins
P0=60
Arc
N0=30
A0=10 Naphtenes
=

S thay doi théng so van hanh va phén bé san pham theo vi tri 1o

phan ung
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a. So d6 céng nghé PLATFORMING ciia UOP: Thiét bi phan tGng dugc
xép chong 18n nhau . Xtc tac di tir trén xudng qua hé thong thiét bi phan tng,
sau d6 tap trung lai va duoc ning 1én thiét bi tai sinh nho khi nang. Sau khi tai
sinh, chét xtc tac duoc dua trd lai thiét bi phan Gng thtr nhat. Nho duoc 14y ra
tung ph?m va tai sinh lién tuc ma hoat tinh xuc tic 6n dinh cao hon so véi
trong truong hop 16p xuc tac ¢d dinh (cong nghé ban tai sinh). Cong nghé nay
hién nay dugc sir dung phd bién hon ca (chiém 70% thi phan cong nghé CCR
trén thé gidi). Tuy nhién ciing c6 nhuoc diém 1a van hanh khé khan do chiéu
cao hé thng thiét bi phan ung.

May nén

H
Voo ,
" l' 1 Khi H2
Vo
) ]
R €
[ >
[
S
[
1
"
X
A
,: .'. € vV ¥ Phan nhe
' FI R
. ' eator — —
' ' Nguyén liéu —> Khi hoa léng
D fo T SR |
'] .
[} [} N . A
:": Lo Lo gia nhiét Thap | s
tach
—> Xang Reforming
1- Trao ddi nhiét 4 - Thiét bj tach
2 -Bom 5 - C6t &n dinh

3 - B phén phan chia khi 6 - Trao dbi nhiét

Qud trinh Platforming xiic tac chuyén dong ciia UOP

b. So' do cong nghé OCTANIZING ciia IFP (Phdp): Hé thong thiét bj phan
g duoc sip xép theo hang ngang. Tuy khic phuc dugce nhuoc diém vé chiéu
cao nhung lai ton dién tich xdy dung va duong éng dan 1on dan dén ting gia
thanh xay dung va chi phi van hanh cao.

Ngoai ra c6 thé ké dén cong nghé tai sinh lién tuc POWERFORMING
(Anh) va cong nghé hdn hop DUALFORMING (Phap), trong d6 két hop 2 hé

thong ban tai sinh va tai sinh li€n tuc voi 2 loai xtic tac khac nhau.
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Phan xudng reforming xuc tac cua nha may loc dau sé 1 Dung quit Viét
nam dugc lap dit theo cong nghé Platforming cia UOP (M¥). Phan xudng
ndy c6 nhiém vu cung cip hop phan pha xing (reformat) chat luong cao va

dap tmg mot phan nguyén liéu (BTX) cho hoa dau.

Thbi
phin
'Il%
dang
2dn
b

chira ‘o

tie o v

L] Y
—ar—

Th A nhigt

Hinh 23 Chng nghs tai sinh xic tic lifntue  IFP

-

=]
TuTdyr ndm

’T}J}H 5y
B Jdd
Miwyren Ligu 1 1
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6.3 Pdc diém ciia thiét bi xiic tdc chuyén dng va tdi sinh lién tuc

So v&i qua trinh ban tai sinh hodc tai sinh tuan hoan (trong d6 lan luot
ting thiét bi phan Gmg c6 thé ding dé tai sinh xtc tac ma khong anh hudng
dén van hanh chung ctua h¢ théng), thi qua trinh téi sinh lién tuc cho hiéu suét

reformat (xing Cs+ ) ludn 6n dinh theo thoi gian.

semiregenerative cyclic regenerative

naphtha swing rfleactor

naphtha

fixed bed

reformate

reformate

A reformate yield ‘ reformate yield

6-12 months 2-4 weeks

- — -
time time

Continuous regenerative

g N
naphtha -
N
% E moving bed
L

regenerator

reformate

A reformate yield

time
|\ J

So dé twong quan giita ddc thii cong nghé va hiéu sudt san pham
reformat.

Su khéc biét vé cac dic trung k§ thuat (ap suat van hanh, ti 16 Hy/nguyén
liu, loai xuc tac, chu ky tai sinh xtc tac) va hiéu suét, chat luong san phém
gitra 2 cong ngh¢ ban tai sinh va tai sinh lién tuc dugc trinh bay trén bang sau.
Cong ngh¢ tai sinh lién tuc té ra uwu viét hon vé hiéu sudt va chét lugng san

pham va van hanh & ap suét thap hon.
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Xu hudng cong nghé hién nay trén thé gi6i thién vé sir dung cong nghé
reforming tai sinh xtc tac lién tuc v6i ap suét thap nhat. Tuy nhién cong nghé
ndy ciing ¢ han ché 1a chu ky hoat dong ngan hon do phai tai sinh xtc tac
lién tuc, doi hoi chi phi ning lwong va chi phi du tu cao hon .

So sdnh cdc ddc trung cong nghé va chat lwong san pham giita 2 c¢ong

nghé ban tdi sinh va tai sinh lién tuc

Thong s6 Ban tai sinh Tai sinh lién tuc

Ap suat (bar) 12-25 3-10
H2/HC (mol) 5-7 1.5-4
Xuc tac Pt-Re Pt-Sn
Chu ky hoat dong |6 - 15 thang 3 - 10 ngay
C5+ (wt %) 75 - 84 85-92
H, (wt %) 1.5-2% 2-3.6%
RON 95-98 100-102
MON 85-88 90-92

H,/HC (mol/mol)

9 —

s -

Semi-Reg
; L
Pt
6 —
5 -
CCR

4 Pt-Sn = 80

3 —

2 —

1 | | | | | | |

0 5 10 15 20 25 30 35
P (bar)

Twong quan giita cac dac trung cong nghé va chdt xuc tac giita 2 cong

nghé bdn tai sinh va tai sinh lién tuc.

118



Chuong 8
QUA TRINH ALKYL HOA

1. Muc dich cua qua trinh

Vao nhimg nim 1920 — 1930 dé ting chi s6 octan cho phan doan xing
nguoi ta thuong st dung cadc phuong phap nhu phu gia Tetra Ethyl Chi, phan
doan reformat,... Nhung vao nhitng ndm sau 1930 qua trinh alkyl hoa da
duoc phat trién boi Vladimir Ipatieff dya trén xtc tac nhém-clor c6 kha ning
ning cao chi sd octan cho nhién liéu hang khong.

Bén canh d6, Tir nha may ché bién khi c¢6 thé nhan duoc cac hydrocarbon
nhe nhu phan doan metan - etan, propan, butan va pentan. Dé ché bién cac
hydrocarbon nhe c6 hang loat qua trinh: polymer hoéa, alkyl hoa, dong phan
hoéa...Nho cac phan tng Gmg nay c6 thé nhan dugc nhiéu san pham cé gid tri.
Bang Alkyl héa va polymer héa nhan duoc xang octan cao (xing alkyl) va
nhiéu ban san pham khac.

Ngoai ra, viéc phat trién ciia cong nghé Cracking xuc tac lam gia taing ham
luong cac san pham nhe nhu Cs, C4 va Cs (iso va olefin) ciing gop phan cung
cap ngudn nguyén lidu va thiic ddy sy phat trién cia qua trinh Alkyl hoa.

Pay 1a qua trinh dung san xuit phan doan xing (Cs — Cy,) tir cac nguyén
liéu nhe.

Thanh phan chu yéu ciia san pham la cac iso—parafin c6 d6 phan nhanh
cao nhd vao phan tmg alkyl hoa cac olefin (butylen) bang cic nhom alkyl
(isobutan).

Phén doan san pham nay goi 1a ankylat c6 chi s6 octan kha cao (RON 93 —
95).

2. Nguyén liéu va san pham

Nguyén liéu cho qué trinh alkyl héa bang xtc tac axit sulfuric 13 phan
doan butan-butylen. Trong thanh phan cua phan doan nay c6 80 + 85% la
hydrocarbon C4, ph?m con lai 13 hon hop C; va Cs. Phan doan butan-butylen
thu dugc tir cac cum phan doan khi ctia cac nha ché bién dau, trong d6 co cac
qué trinh xtc tac nhiét va cracking xtic tac. TSt nhat di véi phan tmg 1a ctr
1% butylen c6 1,2% isobutan.
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Propan, butan va cic hop chit khac chta trong nguyén liéu tuy khong
tham gia vao phan Gmg nhung c6 anh huéng dén qua trinh; chung chiém chd
trong vung phan tng va giam ham luong isobutan. Dé tao diéu kién t6t hon
cho alkyl hoa nén loai n-parafin cang triét dé cang tot. Trong cum alkyl hoa
cling ¢6 thap chung cat (thap butan), trong d6 n-butan tich mot phan ra khoi
isobutan va tuan hoan lai trong hé. Thap propan ciing duoc sir dung dé loai
propan.

Nguyén liéu cho alkyl hoa khong duoc chira etylen va butadien, vi khi tiép
xuc voi axit sulfuric chung tao thanh sulphat etyl, butyl va polymer tur olefin,
hoa tan trong axit va hoa loang axit. Trong nguyén liéu cling khong nén chira
hop chat luvu huynh, nito va nude. Néu trong nguyén liéu c6 hop chit luu
huynh, nito ching phai duoc kiém hoa va trudc khi tiép xuc voi axit sulfuric
can loai nuéc ra khoi nguyén liéu.

Ham luong va thanh phéan olefin ciing c6 vai tro quan trong. Trong alkyl
hoa isobutan bang butylen su hién dién cua olefin nhe trong nguyén liéu lam
tang chi phi axit va giam tri s& octan. Cac olefin cao c¢6 xu thé tao polymer,
cling 1am giam trj s6 octan cua alkylat. Nguyén liéu can chira luong isoparafin
l6n hon olefin, do isoparafin méat mat khi tudn hoan. P& nhan duoc alkylat
chat lwong cao ham luong isobutan trong dong hydrocarbon ra khoi 1o phan
tmg khong thap hon 55 + 60%. Su phu thudc cta chit luong va hiéu suat
alkylat vao nguyén liéu olefin C3-Cs liét ké trong bang. Ta thiy, alkylat chat

luong cao nhan duoc trong alkyl hoa isobutan bang butylen.

So liéu vé san xuat alkylat cho xang oto

Tham s Nguyén liéu
propylen | butylen | amilen

Hiéu suét alkylat so vai olefin, % t.t. 175+187 | 170+172 160"
Chi phi isobutan, %t.t. so vdi olefin

nguyén liéu 127+135 | 111+117 | 96+140
Tri s6 octan cua alkylat:
- theo phuwong phdp dong co 87+90 92+94 87+89
- theo phwong phdp nghién ciru 8991 92+96 88+90

(%) hiéu sudat alkylat loai pentan

Trong nhitng nim sau nay nguodn olefin ting nhd ngudn propylen va

amilen tang. Diéu kién dé alkyl héa isobutan dién ra thuan loi khi néng do
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propylen khong quéa 55% t.t.; nhil twong axit-hydrocarbon phan bd cao nhd
khudy tron; taing ham luong axit trong nhii twong (dén 60 + 65% t.t.). Cac
diéu kién khéc twong tu nhu trong alkyl hoa bang butylen.

Sau day 1a s6 liéu vé qua trinh alkyl hoa nguyén lidu v6i ndng d6 propylen

khac nhau:

Ty 1€ propylen: butylen 97:3 79:21 55:45 45:55
Téc d6 thé tich (theo olefin), gid™ 0,175 0,160 0,300 0,210

Ty I¢ isobutan: olefin trong

nguyén li¢u 10 11,7 9,5 11

Nhiét d trong 10 phan ung, °C 8 7 6 9
Nong d¢ axit trong nhil twong, % 66 65 60 50
Chi phi axit, kg/tan alkylat 190 115 120 110
Néng do axit dugc st dung 90 90 91,5 90
Tinh chét cua alkylat:

- gidi han soi, °C 57+191 56184 44+202 32+188

- ap sudt hoi bdo hoa,mm Hg - 233 300 543

- tri 56 octan, RON 88,6 91,5 93,5 95

Ngay ca khi sir dung nguyén liéu v6i 97% propylen ciing c6 thé nhan dugc
alkylat co chat luong dat tiéu chuan. Nhung khi d6 phai thay d6i ché do, dic
biét 1a nhiét do va nong do axit sulfuric trong nhil tvong va ting dang ké chi
phi axit.

Chat luong alkylat phu thudc chii yéu vao thanh phan nguyén liéu olefin.
Tri s6 octan cua san pham khi sir dung propylen, butylen va amilen tuong tng
la (RON): 89 +91; 92 + 96 va 86 + 90.

Trong alkyl hoa isobutan bang butylen trong nguyén liéu luén c6 mot
lugng olefin khéc, khong thé loai bo hoan toan, do d6 can chia san phém phan
g thanh alkylat may bay tri s6 octan cao nhét va alkylat 6t6 tri s6 octan thap
nhat.

Alkyl hoa bang axit sulfuric chat luong alkylat giam khi giam d¢ axit cta
xuc tac. Giam do axit do hai nguyén nhan: bi nudc chura trong nguyén li¢u
hoa lodng; phan g cua axit sulfuric v6i san pham cua polymer hoa va cac

san pham phuy khéc.
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Trong thuc té, trj s6 octan cua alkylat cang cao khi néng d6 isobutan trong
pha hydrocarbon trong 10 phan tng cang cao va cang thap khi toc do nap
olefin cang cao. Khudy tron ciing dong vai tro to 16m.

Ngoai san pham 16ng (alkylat) trong qua trinh alkylat con nhan duoc khi
kho (propan, trong mot sd trudng hop co6 thé duge sir dung nhu san pham doc
1ap), phan doan butan-butadien sau phan tGng va axit sulfuric. Céac
hydrocarbon d6 dugc st dung trong cac qua trinh khac, con axit sulfuric dugc

hoan nguyén hodc sir dung dé lam sach san pham.
3. Cac phan vrng hoa hoc cia qua trinh Alkyl hoa
3.1 Co ché phan vrng Alkyl héa
Phan tmg alkyl héa isoparafin bang olefin duoc mé ta bang phuong trinh
phan ung:
CnHzns2 + CHam = CraemHnem)+2

Theo co ché ciia Smerling, phan tmg dién ra theo 5 budc sau:

— Olefin két hop véi proton:
CH3-CH = CH —-CH3 + H* — CH3-CH-CH, -CH;

— Jon mdi xuat hién phan tng voi isoparafin nhan dugc ion médi va

parafin:
CH, . CH,
CH — CH, .
CH;—CH + | > CHy —C" + CH3-CH-CH, -CH
| CH, — CHs
CH, CH,

— Lién két ion méi véi phan tir olefin thir hai, tao thanh ion c¢6 phan tu

lugng cao hon

CHs CHs
CH — CH .
CH;—C" + | — CHs3—C — CH - CH - CHs
CH — CH,
CHs CHs CHs
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— Chuyén nhém trong ion mdi nhd chuyén dich ion doc theo mach

cacbon:

CH, CH,
CH;  [* CHy—C—C*CH,—CHj; +CH, —C*—c|:— CH, — CHs
CH' CH; CHs CHs CH,
C(CHs)—| CHs— G=CH— CH — CH,

CHs CH3 CH3 CH3
CHs

—PCH3_C_ — CH2 - CH3

CH; CH;

— Tuong tic ciia ion méi hinh thanh véi isoparafin tai lién két tam cap
cacbon-hydro va tao thanh san pham cubi va ion carboni mdi, co
kha ning phat trién mach tiép:

CH3

CH;— ﬁ E)—CH —CH; + CH; —CH —
CHj; (|3H3 (|3H3 C|H3
CHs;
— CH5—C" + CH;—CH-CH-CH - CH;3

CHs; CH; CH; CH;

Ton carboni tam cdp phan Ung trude tién véi isobutan, sau d6 dén ion béac
hai.

3.2 Cdc phén irng mong muon

Phan mg chinh xay ra trong qua trinh 1a phan Gng Friedel Crafts. Cac chat
xuc tac axit Lewis (HF hay H,SO,) giup tao ra cac ion cacboni tai cacbon bac
ba ctia cac hop chat iso-parafin va chung nhanh chong két hop voi cac nbi doi

trén cac hop chit olefin ma chiing tuong tac (propylene, butylen va pentylen).
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Phan ung dién ra trong pha l1ong véi pha axit/phan g & trang thai nhii
tuong va ¢ nhiét do vira phai.

Cac olefin nhu propylene, butylen va pentylen déu c6 thé sir dung, nhung
butylen 13 t6t nhat vi no tao ra san pham alkylat c6 chi s octan cao va luong
chat phan tmg tiéu thy thap.

Phan tng Alkyl hoa c6 co ché réat phirc tap va cé thé tao ra rat nhiéu san
pham khac nhau. Co ché phan tng gifta iso-butylen va butan co6 thé dién dat

nhu sau:
H;C H3C
W+
C=CH, + H  — /C_CHa
S
J
H4C H3C
CH CH CH CH
Ptk / 3 3 o3
!
Hac—C\ + HC CQ — HC—C—CH,—CH—CH; + H'
CH CH
3 3 CH;

3.3 Cic phan irng khéng mong muon
- Phan ung oligome hod cac olefin (C,):

iC; +C, —»iC; —S—iC,—S—iCl, —5

iG—AGHG
Day 1a phan ung tao thanh tur 2, 3, 4 monomer c6 tic dung lam cho san
pham ning hon va 1am giam hiéu suat alkylat. Pé tranh phan (mg oligomer
hoa ta ting ham lugng iC, trong ngudn nguyén liéu ban dau, ty 1& giira iC4 so
v6i cac thanh phan khac khoang:

iCy _5_ 13

C4

- Phan ung cracking: xtc tac cho qua trinh alkyl hoa la xtc tac axit nén no

xay ra phan tmg cracking, phan (mg nay lam cho hop chat nhe hon (su hién
dién cuia Cs trong thanh phan cia sanphamla 14 hiéu qua ciia cracking)

- Phdn iing oxi héa: do xuc tac cho qua trinh 13 xtc tac axit rit manh nén

no xay ra qua trinh oxi hoa tao ra cac hgp chat ndng, cin, nhya...
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4. Xuc tac sir dung cho qua trinh Alkyl hoa

Alkyl hoa co thé thyuc hién véi su tham gia cua xuc tac (axit sulfuric, axit
hydrophosphoric, clorua nhom , ftorua bor...) va khong c6 xtc tic cho phan
ung & nhiét d0 cao. Alkyl hoa nhiét co thé dién ra véi hydrocarbon mach
thang va nhanh, con alkyl hoa xtc tac chi dién ra véi parafin ¢ chira nguyén
tr cacbon tam cip. Hién nay trong cong nghiép tmg dung alkyl hoa
hydrocarbon thom bang olefin véi su tham gia cila cac xuc tac axit sulfuric,
axit phosphoric, clorua nhém va hoén hop cua ftorua bo véi axit
hydrophosphoric va cac xtc tac khac. Do cong nghé don gidn, sadn lugng
alkylbenzen cao va nhu cdu san phim ting nhanh nén cic qua trinh phat trién
nhanh trong cong nghiép.

Pé diéu ché alkylbenzen bén canh xuc tac cong nghiép clorua nhém khan
c6 thé str dung axit sulfuric, axit phosphoric, ftorua bo alumo-silicat ty nhién
va téng hop. Phu thudc vao xuc tac qua trinh alkyl hoa dién ra trong hé dong
thé hodc di thé. Lya chon xuc tic ciing dong thdi xac dinh thong s cua qui
trinh cong nghé - nhiét do, ap sut, yéu cau muirc lam sach nguyén liéu. Alkyl

hoa cé thé dién ra trong pha hoi hoic pha long.
4.1 Xuc tac trén co so clorua nhom

Do ¢6 nhiéu phan tmg phu (polymer héa va alkyl hoa phan huy) va nhiing
nhuogc diém (hit 4m, an mon thiét bi....) ciia clorua nhom, déng thoi san pham
cua phan Gng tuong tac véi axit clohidric, ftorsulfon, monoftor-phosphor va
ftorbor, nén alkyl hoa bang xuc tac AICI3 khéng dugc Gng dung rong rii
trong cong nghiép.

Xuc tac axit sulfuric, hydrofloric va phosphoric

Duéi day 1a tinh chat cia xtc tac axit sulfuric, hydrofloric cong nghiép:

H,S0,4 (98%) HF

Phan tir lugng 98,8 20,1
Nhiét do soi, °C 290 19.4
Nhiét d6 dong bang +3 -83
Trong lugng riéng (ham lugng 98%),
g/em’ 1,84 0,99
D06 nhot, cPs 33 (15°C) 0,26 (0°C)
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Strc cang bé mit, Dina/cm 50 (20°C) 8,1 (27°C)
Do axit 9,4 8,9
Do hoa tan (¢ 27°C), % k.I:
isobutan trong axit (nong dé 100%) 2,7 -
isobutan trong axit (nong dé 99,5%) 0,1 (13°C) -
axit trong isobutan 0,44 -
axit trong propan 0,90 -

Pé tranh anh hudng cta oxy hoa axit sulfuric can tién hanh phan ung &
nhiét d6 thap (thuong 5 + 10°C). Lo phan tng sir dung axit hydrofloric c6
nhiét d6 20 + 40°C. San phém khi sir dung axit sulfuric co tri s6 octan cao hon
trong truong hop axit hydrofloric.

Hoat do cua axit sulfuric trong moi trudng hiru co cao hon trong nudc 450
lan. Do isobutan c6 do phan ly rat thap, nén hoat do cia axit sulfuric khi tiép
xuc voi nd rat cao va tée do twong tac cua axit va hydrocarbon dugc xac dinh
bang d6 hoa tan cta hydrocarbon trong 10p axit bé mit. O ndng do axit thap
kha ning hoa tan cua isobutan giam va téc do phan tmg alkyl hoa giam. Do
d6 axit cua axit sulfuric trong dung dich hydrocarbon cao hon nhiéu so véi
trong nudc, do d6 gidm hoat d xuc tac trong alkyl hoa trude tién phu thudc
vao muc pha loang axit boi nudc va it phu thudéc vao dung dich cua
hydrocarbon phan tir lugng cao trong xuc tic. Do d6 dé giit hoat tinh cao can
phai lam khan nguyén liéu trudc khi dua vao vung phan tmg. Trong hé thuong
nap axit c6 néng do 98%. Trong qua trinh 1am viéc ndng d6 cua axit giam
xubng dén 85%, duoc lay ra ngoai. St dung axit ddm dic hon khong nén vi s&
dién ra oxy héa hydrocarbon va cac qua trinh phuc tap khac, dan t&i tao nhua
tir san pham, tach anhydric lvu huynh ra khoi hdn hop phan tmg va hiéu suét
alkylat giam. Ciing can tranh st dung axit lodng vi ching c6 kha ning kich
hoat phan tmg polymer hoa olefin va tao thanh alkylsulphat. Thém mét s6 phu
gia vao axit sulfuric trong diéu kién cong nghiép lam cac tham s cua qua
trinh alkyl héa t6t hon - hiéu suat alkylat ting, chi phi isobutan va axit giam.

Ngoai axit sulfuric con sir dung axit hydrofloric lam xtc tac cho qué trinh
alkyl hoa. P6i véi xuc tac axit hydrofloric khan duoc dic trung 1a khong chi
butylen va amilen ma ca propylen déu alkyl hoa isobutan. Khi c6 HF, khac
véi phan mg véi xtic tac axit sulfuric, phan tmg alkyl héa dién ra khong kém
theo phan img phu ngay ¢ nhiét do cao. Mdc du vay, nhung véi kha nang bay
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hoi cao va tinh ddc cao nén HF gap kho khan trong viéc irng dung rdng rai
vao thuc té.

Trong nhiéu patent nguoi ta str dung xuc tac florua bo hidrat hoa véi HF
cho phan tng alkyl héa isoparafin bang olefin. Phitc BF;.H,O.HF khi duoc
hoat hoéa lién tuc bﬁng florua bo ¢ hoat d6 6n dinh; 1 thé tich xtc tac cho 88
thé tich alkylat; khi dugc hoat hoa bﬁng florua bo khan — 195 thé tich.

Hon hop florua bo véi axit phosphoric ciling duoc sir dung lam xuc tac
alkyl hoa. Xtc tac hiéu qua nhat dugc coi 1a hop chat phitc BF+ H;PO, va
BF;.H,O.HF. Cac xuc tac nay loai bé dugc céc yéu diém cua xuc tac axit
sulfuric va hydrofloric, chiing khong doi hoi thiét bi phirc tap va bién phap dé
phong nhu khi str dung axit hydrofloric va ddc biét quan trong la cho phép thu
dugc alkylat hiéu sudt cao va hau nhu khong c6 san pham phu. Hai xtc tac
nay c6 thé dugc sir dung nhiéu 1an ma khéng mat hoat tinh, dan t6i giam chi
phi xtic tac dén tdi thiéu.

Xtc tac chira zeolit. Hoat d0 cua xuc tac zeolit do cac tam axit Bronsted
qui dinh. Trén céc tdm axit nay tao thanh ion carboni trung gian, c6 kha nang
tham gia vao phan tng alkyl héa hydrocarbon thom. Trong thoi gian sau da
xuat hién qué trinh alkyl hoa méi dé tang tri s6 octan. Str dung nguyén liéu la
buten-2 hiéu suét alkylat debutan 1a 180 +~ 220% so v6i olefin, con tri s6 octan
RON dat 95,5 + 98.5.

4.2 So sanh giita xuc tac HF va H,S0,

— (€0 hoat tinh twong tu nhau cho phan tng Alkyl hoa.

— Cong ngh¢ alkyl hoa voi xtc tac H,SO,4 doi hoi hoat dong ¢ nhiét do
thdp (0 — 10°C), con cong nghé sir dung HF hoat dong & nhiét do cao
hon (10 — 40°C).

— Luong xuc tac tiéu hao vao khoang 40-100kg H,SO4/1m’ alkylat va
kg HF/1m® alkylat.

— Vé tac dong dén moi truong thi néng dd H,SO, st dung 1a kha cao
(90%) nén phuong phép tinh ché rat khé, vi thé hién nay phuong phap
xtt Iy cha yéu luong xuc tac di qua str dung 1a dem d6t dé thu hoi va tai

sinh. Con HF 1a hop chét d& bay hoi & diéu kién thong thuong va cé
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tinh doc hai cao (2—10ppm gdy mu mit, 16n hon 20ppm gdy nguy hiém

dén tinh mang).
Trong hai axit trén thi H,SO, thi thuong dugc sur dung hon HF béi tac
dong dén moi trudng duge xem nhu yéu td hang dau cho viée chon lya xuc

tac.
5. Anh hwong ciia cac yéu to dén qua trinh Alkyl hoa

Thuéce do chinh dung dé danh gia va so sanh sy thanh cong cia cac qua
trinh Alkyl hoa khac nhau la:

— Chi s6 octan cua san pham alkylat.

— Thé tich tiéu thu cta olefin va isobutan trén mot thé tich san pham.

— Miurc d6 xay ra cua cac phan tng phu.

— Luong axit tiéu thu.

Tuy thudc vao diéu kién phan Gtng ma hiéu qua cta cic qua trinh khac
nhau 1a khac nhau. Nhung nhin chung hi¢u qua cua qué trinh alkyl hoa phu
thudc cha yéu vao cac diéu kién phan tmg sau:

— Nguodn olefin sir dung (propylene, butylen hodc penten).

— Nong d6 cua isobutan.

— Phuong phap phun va phdi tron olefin.

— Nhiét d phan tng.

— Loai va do manh cua chat xuc tac.
5.1 Loai olefin

Khi so sanh san phim cta cic qua trinh alkyl hod trén cac ngudn olefin
khac nhau ta nhan thay ngudn nguyén liéu butylen 1a t6t nhat cho qué trinh
nay, vi san pham cta no c6 chi s6 octan cao (RON = 93-95), luong butylen
tiéu thu thap va han ché dugc cac phan tng phu. Propylene thi cho san phdm
c6 chi s6 octan khong cao (RON = 89-92) va tiéu thu nhiéu propylene va axit.
Con san pham tir olefin penten 14 mot hdn hop vi kha ning xay ra cac phan

g phu 12 rat cao.
5.2 Nong dé ciia isobutan

Ty 1& cua thé tich cta isobutan/olefin trong nhdp liéu thong thudng dao

dong trong khoang tir 6 —10, khi ndng do isobutan vuot qua mirc yéu cau thi
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n6 s& han ché kha ning tan cta isobutan trong pha axit va lam ting phan Gng

polyme hoéa cac olefin.
5.3 Sw khudy tron va phun isobutan/olefin

Su khudy tron va phun nguyén liéu rat quan trong ddi véi cac hé thong sir
dung axit sunfuric, bdi vi o nhdt ciia nd chiu anh huong rat nhiéu bai diéu
kién nhiét do cua phan tng.

Céc hé thong thiét bi méi vai thiét ké phun da diém co thé giup ting ty 16
clia isobutan/olefin, vi hé théng phun nay gitip ting kha nang hoa tan cia
isobutan.

Dbi v6i cac hé théng phun mot diém thi rat d& xay ra hién tuong qua tai
olefin trong hé nhil trong, diéu ndy 1am giam chit luong san pham va ting su

tiéu hao axit do cac phan tng ester hoa.
5.4 Nhi¢t dj phdn ng

Nhiét d6 1a thong sb rat d& bién doi trong ca hai binh phan tng, sy gia ting
nhiét d6 phan tng ty 1 nghich véi chi s6 octan ctia san pham.

Pdi v6 hé théng sit dung HF thuong hoat déng ¢ nhiét do 95°F, con hé
théng str dung axit sunfuric thi hoat dong ¢ nhiét do 45°F.

6. Mt s6 cong nghé Alkyl hoa tiéu biéu
6.1 Cong nghé Alkyl héa voi xuc tic HSO,

Nhiét do dugc xem la thong sd quan trong nhat cta qua trinh, trong qué
trinh phan tng n6 dao dong trong khoang tir 0 — 10°C. Néu nhiét d6 nho hon
0°C thi do nhét cua axit ting, kha ning phan tan cta n6 s& giam. Con khi
nhiét d6 16n hon 10°C do chuyén hoa ctia phan tng alkyl hoa s& giam.

Thong s6 ap suét ciing kha quan trong, né gitap duy tri dé dam bao nguyén
liéu ¢ trang thai 16ng trong binh phan ng.

Nong d6 axit ban dau 1a 98%, khi giam xudng 90% thi phai thay axit méi.
So d6 cong nghé Alkyl hoa bang axit sulfuric duge mé ta nhu so do sau:
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C4 nguyén liéu

Butan

Xang nhe

LD _E:L \.Fp_’_[_

Nwéc

Xang alkyl
hoa

rl_?=‘J_-, Iso-Cy4 tuan

hoan

So do cong nghé alkyl héa véi chat xiic tac la H-SO,

6.2 Cong nghé Alkyl hoa voi xuc taic HF

Qua trinh Alkyl héa bang xuc tic HF va bang axit sunfuric cho két qua
tuong tu nhau, tuy nhién cong ngh¢ Alkyl héa s dung HF hoat dong & nhiét
d6 khoang tir 10 — 40°C, 4p sudt duoc duy tri dé nguyén liéu van & trang thai
long trong binh phan Gng.

Sy khudy tron & cong nghé st dung HF doi hoi khong cao bang khi dung
H,SO,. N6ng do acid st dung t5i wu 1a tir 83 — 91%.
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Chuong 9
QUA TRINH ISOMER HOA

1. Muc dich cua qua trinh

Muc dich cta qua trinh isomer héa trong ché bién dau 1a ting tinh chong
kich nd ciia xing may bay va xang 6t0. Trong cong nghiép ché bién dau trudce
tién chung duoc Gng dung dé san xuét isobutan tir n-butan. Isobutan sau
d6 dugc alkyl hoa bang butylen dé nhan dugc isooctan. Qua trinh isomer hoa
cong nghiép phat trién véi muc dich 1 ting ngudn isobutan - 1a nguyén liéu
dé san xuat alkylat, 13 thanh phan trj sé octan cao cho xing may bay. Nguyén
liéu cta qua trinh 13 n-butan tach ra tir khi cia nha may ché bién dau. Qua
trinh déng phan hoa n-butan dic biét dugc quan tAm trong cic nha may khong
c6 cracking xuc tac (khi cracking xuc tac chtra nhiéu isobutan). Xuc tac cho
qué trinh nay 1a nhom oxit clo hoa, hoat hoa bang HCI va sir dung trong ché
d6 nhiét do on hoa (90 + 120°C) va ap sut cao.

Pong phan hoa cac hydrocarbon xing nhe nhu n-pentan va hexan it phd
bién hon, duoc ung dung dé san xuét cac thanh phén xang octan cao.

Nhiing nam sau chién tranh thé gidi thir hai nhu cau vé xang may bay
giam nén qua trinh isomer hoa trong thoi gian nay cling it dwgc quan tdm hon.
Tuy nhién sau d6 nhu cau vé ddng phan hoéa lai ting do doi hoi vé chit lugng
xang O0td tang. Qué trinh reforming xuc tac 1a thanh phan khong thé thiéu
trong cac nha may ché bién dau. Nguyén liéu cua qua trinh nay 1a xing c6
gidi han s6i 62 + 85°C hodc 80 + 180°C, con phan nhe hon cta xing chung
cét tryc tiép ¢ lai trong nha may. Nho qua trinh ndy nhan duoc cac thanh phan
octan cao v6i ham luong hydrocarbon thom cao. Trong xing 6t6 chét luong
cao (RON 93 va RON 98) can chtra tir 25 dén 45% isoparafin, nhan dugc
trong qua trinh alkyl hoéa va isomer hoa. Thém chung vao cac thanh phan
thom cua xdng cracking xtc tac va reforming cho phép tang tinh tng dung
ctia xang. Nho isomer hoa cé thé ting tri sd octan ciia phan doan xiang nhe
(s6i dau dén 85°C) 1én 15 = 20 don vi. Do d6 cung voi su ting trudng san

xuat xang octan cao thi isomer hoéa cling tang.
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Gia tri to 16n cua qua trinh isomer hoa la nguyén liéu dugc st dung 1a cac
thanh phan octan thap - nhu phan doan tir s6i dau dén 62°C va rafinat cta
reforming xuc tac. Trong cac nguyén liéu ndy chta chi yéu 1a phan doan
pentan va hexan. Cac nguyén liéu ndy duoc dong phan hoa trong méi trudong
c6 hydro tao thanh isoparafin véi tri s6 octan cao. Tinh chdng kich nd cao va
d6 bay hoi cao cia san pham dong phan héa cac hydrocarbon Cs + Cg khién
cho chung tr& thanh cac céu tir ¢6 gia tri cho xang chét lugng cao. Thi duy, n-
hexan (c6 nhiét do s6i 69°C) va tri s6 octan 13 26, con cac dong phan cia nd

O tri sO octan cao:

2 - metylpentan 73,5
3 - metylpentan 74,3
2,2 - dimetylbutan 93,4
2,3 - dimetylbutan 94,3

Tri s6 octan dic biét cao khi pha trdn isomerat v&i hydrocarbon thom. Néu
tri s6 octan cua san pham dong phan hoa cac hydrocarbon Cs + Cg 13 98 thi
ctia hdn hop véi aromat s& 1a 103 = 104. Do d6 vé phuong dién nay isomerat
khéng thua kém san pham cua qua trinh alkyl héa isobutan bang butylen.

Pong phan hoa khong chi duge quan tdm trong cong nghiép ché bién dau
ma ca trong cong nghiép héa dau do isopentan dehydro héa s& tao thanh
isopren 1a nguyén liéu san xuat cao su tong hop. Nhu véy, isomer hoa vira

duoc tng dung dé san xuat xang octan cao va ca cao su tong hop.

Ga:

Polymer- | Sulfur .
— > ization —‘ Plant Sulfur—— ==

satG LPG S
at Gas
Gas Plant
Al Butanes Fuel Gas— >

A Feed
Alkylation | LPG —
Gas Polymerization
Separation & Naphtha
Stabilizer Isom- B
erization 1
Isomerate
Light Naphtha Alkylate————» ati
9 P ' Aviation —~
gl Gasoline -
> Automgtiveg[i‘)
Reformate—— P Gasoline  ~
Naphtha Solvents— >
Heavy 3 5 Naphtha S
| —— — P Hydro- ——~ A — )
Naphtha treating Reforming Naphtha )
Atmncrharic ‘

So d6 mét phan cia qud trinh loc dau

Pay 1a qua trinh dugc phat trién rat manh trong nhiing nim gan day khi

nhu ciu vé san pham xdng c6 chi so6 octan cao cang nhiéu va giai phdp ting
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chi s6 octan bang cach pha phy gia Tetra Etyl Chi d3 bi han ché sir dung do

tac dong dén moi trudng.
2. Nguyén liéu va San pham
2.1 Nguyén liéu

Nhap li¢u chinh cho qué trinh isomer 14 phan doan naptha nhe v4i thanh
phan chinh 13 pentan, hexan va mot lugng nhé heptan.

Nguyén liéu phai duoc xir Iy nham loai lwu huynh va nito trude khi dua
vao binh phan tng dé bao vé hoat tinh cua chat xac tac, co thé xu Iy bang céac
quéa trinh nhu Merox, xu Iy Clay hay hydrotreating. Thong thuong d6i voi
nhap liéu 1a naptha nhe thi thuong chon qua trinh xtr 1y bang hydro
(hydrotreating).

2.2 Sin phim

San pham cta qué trinh isomer bao gom:

— MOt luong nhoé san pham khi sinh ra do qua trinh Cracking.

— Mot phan nguyén liéu chua chuyén hoa.

— Isoparafin va cycloparafin

Néu tang tinh nghiém khic cta cong nghé thi cling nang cao duoc chi sd
octan ctia san phdm nhung ciing 1am ting hiéu suit phan doan khi tao thanh.

Hiéu suét chuyén hoa cua cong nghé phu thudce vao tinh chét cua nhap liéu
va chi s6 octan ctia san pham. Néu tinh chat cua nguyén liéu khong tot thi do
chuyén hoa chi khoang 85% hodc hiéu suit san pham long s& thap, con néu

tinh chat ctia nguyén lidu tot thi do chuyén hoa co thé dat dén 97%.
3. Cac phan ung hoa hoc cia qua trinh Isomer hoa
3.1 Co ché isomer héa

Phan tng ddng phan hoa n-parafin dién ra trong ving nhiét d6 thap va ¢
nhiét do thép tao thanh isomer phan nhanh nhiéu hon. Do parafin cau trac
phan nhanh co tri sb6 octan cao hon, do d6 néu phan Uung dién ra ¢ nhiét do
thap nhan duoc xing chét lugng tot hon.

Nghién ciru co ché phan tmg déng phan hoa cho thdy, phan tmg nay dién

ra theo co ché nbi tiép, nghia 1a cic ddng phan chia hai, ba nhém metyl tao
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thanh qua cac giai doan tao isomer v&i mdt nhém metyl. Nhu vay, tang do sau
chuyén hoa ham luong isomer phan nhanh cao ting va nho d6 tri sd octan
tang.

Phan tmg ddéng phan hoa hydrocarbon véi xuc tac axit dién ra theo co ché
ion cacboni. Xét phan tng isomer hoa n-butan. Vét olefin trong hdn hop khoi
mao phan ng. Két hop olefin v6i xiic tic sinh ra proton xuc tac va ion
cacboni:

CH;-CH,-CH=CH, + HA — CH;-CH,-C'H-CH; + A

Ion cacboni tuong tdc vdi phan tr n-butan sinh ra ion cacboni mdi tir n-
butan:

CH;-CH,-C'H-CH;  + CH;-CH,-CH, -CH; —

CH;-CH,-CH-CH;  +  CH3;-C'H-CH,-CH;
Ton cacboni nay chuyén hoa tiép thanh ion cacboni béc ba:
CH;-C'H-CH,-CH; — C'H, —|CH-CH3 - CH3-? -CH;
CH; CH;

Ton cacboni bac ba ciing c6 thé tao thanh qua giai doan tao hydrocarbon
vong trung gian:

CH;-CH,-C'H -CH; — Hz(i—9H-CH3 +H"

CH,
Hydrocarbon vong dut theo lién két giita cac nhoém metylen:

H,C-CH-CH; S, C'H, -CH-CH;
CH, CH;

Ton cacboni bac ba hinh thanh theo cach nay tiép tuc tham gia vao phan
mg day chuyén véi cac phan tir n-butan méi va trong qua trinh nay iso-butan
tao thanh:

+
CH, —(f—CH3 + CH;-CH,-CH, -CH; —*
CH;

+
— CH2 —|CH—CH3 =+ CH3—CH2—CH —CH3
CH;
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Tbc d6 dong phan hoa cic parafin mach thang ting khi phan tir luong
tang. Thi du, tién hanh dong phan hoa trén xuc tac sulfur volfram téc do dong
phan hoéa twong ddi cua cac n-parafin nhu sau: n-pentan- 1,0; n-hexan — 1,2;
n-octan — 4,2. Do d6 d6i voi phan tng dong phan hoa phan doan xing nhe
nén tién hanh ¢ diéu kién khic nghiét hon.

Pong phan hoa parafin trén xuc tac ran dién ra theo hai huéng: hydro hoa -
dehydro hoa va isomer hoa. Khi phan tir hydrocarbon tiép xtic véi xtc tac mot
trong cac nguyén tir hydro ciia phan tir ndy hap phuy trén tam kim loai, con
nguyén tir cacbon lién két v6i né hap phu trén tdm axit. Phan tir bi hap phu
d6ng phan hoa va dudi tac dung ctia hydro phan tir né roi khoi bé mit xuc tac.

Phan mg héa hoc chinh ctia qua trinh 14 phan tmg chuyén hoa cac paraffin
mach thang thanh cac isoparafin.

Céc hop chat olefin c6 thé hién qua trinh isomer va chuyén ddi vi tri cua
lién két doi.

Con cac hop chét cycloparafin (naphten) c6 thé thuc hién qué trinh isomer

hoa va thuc hién bé gy vong thanh olefin.
4. Xuc tac cho qua trinh isomer hoa

Su phat trién cta qué trinh isomer luén di keém va chiu su chi phéicﬁa sur
phat trién cchat xuc tac, xtic tac cho qua trinh isomer hoa phat trién theo bon
giai doan sau day.

4.1 Thé hé xic téc thir nhit

D6 1a xtc tac Fridel — Crafts n6 1a hon hop cia AICl; — HCI. Xuc tac nay
c6 hoat tinh cao vi thé c6 thé tién hanh & diéu kién nhiét do thap (80 — 100°C).

Tuy nhién, no lai khé st dung vi d& bj dau doc va gy dn mon rat manh.

4.2 Thé hé xic tic thir hai

La xuc tac Pt/ALOs, xtc tac nay dé st dung, it nhay voi tap chét c6 trong
nguyén liéu, khong gy dn mon. Tuy nhién, do c6 hoat tinh kém nén dé dam
bao hiéu qua chuyén héa nd phai lam viéc & nhiét do cao (350 — 550°C).

4.3 Thé hé xiic tdc thir ba

Pé cai tién nhugc diém cia thé hé xuc tac thir hai, ngudi ta c¢6 thé nang

cao hoat tinh cta xtc tdc nay bang cach thuc hién qua trinh clor hoda xuc tac
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Pt / ALLO; thanh Pt/AL,O; clor hoa. Két qua 1a ting d¢ axit, vi thé giam nhiét
d6 1am viéc xudng con khoang 150 — 180°C.

Tuy nhién, xtc tac nay cling gip mot s6 van dé kho khin 13 dé bi dau doc
béi nudc.

4.4 Thé hé xic tic thir tw

Pay 1a thé hé xiic tac hiéu qua nhat va duoc sir dung phd bién nhat hién
nay. N6 phét trién dua trén sy ra doi ctia cac cau triic zeolite. Tuy nhién, dé
tang hoat tinh cho qué trinh isomer hoa nguoi ta thuong cho mang céc kim
loai dat hiém nhu Pt 1én ciu tric ciia zeolit va thuong dugc ky hiéu tat 1a
Pt/zeolite.

Xuc tac nay rat dé& sir dung, khong chiu anh huéng boi nude. PO axit
twrong d6i, diéu kién lam viéc khoang 250°C.

Hién nay céc nha may loc dau chu yéu st dung xuc tac thé hé 3, 4.
5. Cac yéu to anh hwéng dén qua trinh Isomer héa
5.1 Nhiét do

Nhiét d6 duoc xem nhu thong sd chinh diéu khién qua trinh Isomer hoa,
nhiét d6 cao thi ting tinh nghiém khic cua qua trinh (bao gém ca qua trinh
hydrocracking). Ngoai ra qua trinh isomer héa con chiu anh hudéng cia cac
yéu t6 khac nhu sau:

5.2 Ap suit tong

Ap suét cao c6 thé lam ang tudi tho cua chit xuc tac nhung cling lam ting

cac phan trng phu khac nhu hydrocracking.
5.3 Ap suit riéng phdn ciia hydro

Ap suét riéng phan cta hydro cang cao thi lam tang hiéu suit phan tng
hydrocracking nhung ciing c6 kha ning bao vé va kéo dai tudi tho cua chat
xUc tac.

Hiéu suét cua qué trinh isomer chiu sy tic dong tong hop cua tit ca cac
yéu t6 ké trén, tuy nhién yéu t6 diéu khién chu yéu 1a dua vao sy can bang cta
cac phan tng hoéa hoc trong qua trinh isomer héa. Vi thé dé nang cao hiéu
sudt ctia qua trinh c6 thé thuc hién phan tach cac hop chat isoparafin ra khoi

nguyén liéu trudce khi dua vao qua trinh isomer.
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6. Mot so cong nghé Isomer hoéa tiéu bicu
Day 14 qua trinh ¢ san pham v&i chat luong cao va tao ra phan doan phuc
vu cho qua trinh pha ché xing thuong pham. C6 thé so sanh xing tir qué trinh

isomer vOi cac qua trinh san xuat xang khac nhu sau:

FCCU 35 vol%
Reformer 30 vol%
Alkylation 20 vol%

Isomeration 15 vol%

Hién nay co6 rat nhiéu cong nghé¢ isomer hda khac nhau, nhung nhin chung

chung déu thudc hai dang nhu sau.
6.1 Cong nghé isomer hoa “One Through”

Day 1 qua trinh isomer hoa ¢ dién, nhap liéu trudc khi dua vao qué trinh
thuong duoc tach butan va xu 1y loai luu huynh va nito. Hydro sach 1a rat can
thiét dé tang tinh 6n dinh cua céc olefin.

Qua trinh isomer hoa ndy c6 thé lam ting chi sé octan (RON) 1én khodng
70 dén 83.

Gasoline Feed Gasoline Isomerization Unit
(Pentane & Hexane) “Onee Through”
I!J Recyele Gas
Makeup Compressor 100 F, 50 psig Purce H2 (H2, Ethane-Butane)
Hydrogen » ‘ = = >
Isomerization
Furnace ’ Reactor ——
(Reaction of “n” to Stabilizer
“i" compounds)
50 psig
400 F, 300 psig

Gasoline Isomate Product
{Pentane & Hexane)

so do céng nghé isomer héa mét dong (One Through)
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6.2 Cong nghé isomer hoa cdi tién

Céc qua trinh cai tién chii yéu dua trén su két hop giita cac thiét bi phan
tach va qua trinh isomer, thiét bi phan tach giup tach isopentan ra khoi nguyén
lidu va c6 thé nang cao chi s octan ctia san pham 1én khoang 84. Viéc két
hop thém thiét bi tach pentan trén dong san pham va tuan hoan n-pentan gitp
lam ting RON 1én khoang 86. Mot s6 cong nghé hién nay str dung thiét bi
phan tach st dung “rdy phéan ti” c6 thé nang cao hiéu qua qué trinh phan tach
va RON cuia san pham c6 thé dat dén 89.

i-Pentane Product

>

Gasoline Feed

{ Pentane
and

Hexane

Pentane Recycle

Deiso-
pentanizer

Gas
(H2, Ethane-Butane)

H2 Recycle
Makeup Compressor Purge H2

Hyd 100 F, 50 psig
e e, -‘ S
Isomerization
* Fumace Reactor
e (Reaction of *n” to Stabilizer

“1" compounds) 50 psig

400 F, 300 psig
Pentane CS/Ch
And Splitter

Hexane

10 psig

—

Hexane Product

so do cong nghé isomer héa cé tuan hoan n-pentan
Qua trinh Isomer héa khong doi hoi diéu kién nghiém ngit nhu qua trinh
Reforming xtic tac. Lugng hydro bd sung khoang 70 scr/bbl, lugng hydro
tuan hoan 4 trén ty 1 mole hydro nhép liéu, n6 1am viéc ¢ ap suit khoang 400
psig va ¢ nhiét @6 khoang 400°F.
Con qué trinh isomer hoa n-butan nham muc dich chuyén hoa n-butan
thanh isobutan cung cip nguyén liéu cho qua trinh Alkyl hoa va dung lam

ngudn nguyén lidu san xuit methyl tertiary butyl ether (MTBE).

139



Chuong 10
CAC QUA TRINH XU LY BANG HYDRO

Hydrotreating

1. Muc dich cua qua trinh

Hau hét cac nhap li€u trudc ché bién va san phém tao thanh déu chtra mot
luong nhé cac hop chit aromatic va cac chit ban khac, qua trinh
Hydrotreating duoc dung dé xir Iy nguyén liéu hodc hoan thién chit lugng cac
san pham sau ché bién. N6 dua trén cac qua trinh loai trir tap chit nho tac
dong cua tac nhan hydro va bé ray cac lién két cta cac hop chit aromatic tao
thanh cac san pham c6 phén tir lugng thip hon va nhiéu san pham nhe hon.
Céc qué trinh hydrotreating c6 thé ké dén nhu:

— Qua trinh loai Luu huynh (Hydrodesunfua).

— Qua trinh loai Nito (Hydrodenitro).

— Qua trinh lagi Oxi (Hydrodeoxygen).

Qua trinh 6n dinh cac hydrocacbon.

Cac qua trinh xtr Iy ndy réat thuan hoi cho viée xir Iy cac ngudn nguyén liéu
cho cac qua trinh reforming, cracking xuc tac va hydrocracking.

Qua trinh Hydrotreating ra doi dua trén sy xuét hién cua san pham hydro
tir qué trinh reforming vao nhitng nam 1940. Ban d4u ngudn hydro nay duoc
dung dé xir Iy phan doan distillat v6i muc dich chinh 13 loai luu huynh va 6n
dinh cac hop chit vong nham ning cao chi s cetan cua Diesel va ting diém

smoke point cia Kerosen.
2. Nguén cung cap Hydro trong nha may loc diu

Nguon hydro trong nha may loc dau c6 y nghia rat quan trong trong viéc
bado vé€ cac xuc tac kim loai (xtc tac reforming), ngoai ra n6é con co6 tac dung

xu Iy nguyén liéu va hoan thién chat luong cac san pham.

2.1 Nguén hydro tir Reforming
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Ngudn hydro str dung cho cac qua trinh hydrotreating chi yéu duoc cung
cip tir qué trinh Reforming, véi qua trinh reforming lien tuc c6 thé cung cap
90%V lugng hydro cho nha may, con dbi v4i qua trinh ban lién tuc thi c6 thé
cung cap khoang 80% voéi ap suat khoang 50 psig. Nguon hydro nay dugc sir
dung cho cac qua trinh nhu:

— Loai luu huynh trong thiét bi amin.

— Xt 1y loai lvu huynh cho cac san pham nhu distillat, kerosene, jet fuel,

diesel, cac qua trinh nay tiéu thu khoang 100-200 csr/bf (m{t ntra dugc
cung cap tir reforming).

— Str dung lai cho cac qua trinh hydrotreater va hydrocracking.
2.2 Nguén hydro tir khi offgas ciia FCCU
Nguon khi offgas tir qué trinh FCCU chira khoang 5% 13 hydro, con lai 1a

cac khi khac nhu metan, etan va propan. Mot s6 phuong phap duoc sir dung
dé thu hoi nguon hydro tir ngudn offgas nay nhu:

— Ngung tu nhiét do thap

— St dung chat hap phu

— Dung mang loc phan tach
2.3 Nguon hydro tiv qud trinh Steam reforming Metan

Pay 1a phuong phap chung nhat ding dé san xuit hydro, cic ngudn
nguyén lidu dung dé san xuat hydro 13 metan, etan va cac thanh phan ning
hon. Qua trinh reforming s& chuyén hoa cac khi nguyén liéu trén thanh hydro,
CO, va nuéc theo chudi ba phan g sau:

— DPau tién Metan thuc hién phan tmg duéi tic dung ciia chit xtc tac va

chuyén hoa thanh Hydro, CO va toa nhiét.
CH; + HH O — 3H, + CO +Q

— Tiép 6, CO s& tac dung véi hoi nudc:

CO+ HO —-> H, + CO, -Q

— Sau cing CO; s& dugc tach ra khoi hdn hop khi bang cac qua trinh hap

phu.

Tuy nhién trong qua trinh nay cling xay ra phan ung ngugc lai, do 1a mot

lugng nhé CO va CO, s€ phan tng véoi H, dé tai tao lai CHy4 va nudc.
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3H2 + CO —> CH4+ HzO-Q

San pham hydro thu duoc tir qua trinh nay c6 d6 tinh khiét khoang 90 dén
95%.

2.4 Nguon hydro tiv khi tong hop

Qua trinh khi héa 1a qua trinh oxi hoa riéng phan cac phan doan ning nhu
asphalt, resid, va cac phan doan 1ong ning khac. San pham khi téng hop thu
dugc tir qué trinh ndy chaa chi yéu 1a CO va H, ndm & trang thai can bang
v61 nhau, ngoai ra né con chura khoang 5% CO, va mdt luong nhd cac khi
khac nhu metan, nito, nudc va luu huynh.

Sau d6 hydro s& duoc thu hdi tir khi tong hop bang cac phuong phap nhu
st dung chit hip phu, dung mang loc phan tach,...

Uu diém cua qua trinh nay 1a c6 thé tin dung cac phan doan ning c6 gia tri
kinh té thap va gy 6 nhiém dé chuyén thanh cac khi c6 gia tri cao. Tuy nhién

hydro thu héi tir qua trinh nay dat hon qua trinh reforming.
3. Hoa hgc cua qua trinh Hydrotreating

Co ché chu yéu cua cac qua trinh hydrotreating 13 sir dung luong hydro dé
bé ray lién két va tach cac chat ra khoi san pham. Phan tmg chi yéu 1a phan
mg hydro hoa, né 1a phan tng toa nhiét nén can phai luu tim dén van dé an

toan va hoat dong 6n dinh cua thiét bi phan tGng.
3.1 Qua trinh tach Lwu huynh (Hydrodesunfua)

Véi sy phat trién manh mé cta nganh ning luong, trong cac nha may nhiét
dién da sir dung cac nhién li€u cdn luu huynh va luu huynh cao, dan dén 6
nhiém méi trudng.

Cin dau duoc dic trung 1a ¢ trong lugng riéng va ham luong luu huynh
cao, hop chat vong phan tir luong cao va co chira vanady va cac kim loai
khéc. Céc tinh chat nay dac biét dac trung cho céac san phém thu dugc trong
ché bién dau nhan duogc trong ché bién dau luu huynh. Trong cong nghiép ché
bién dau umg dyung rong rii cac qua trinh 1am sach bang hydro cho cic phan

doan xdng, kerosen va diesel. N6 cling dugc img dung pho bién dé lam sach
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parafin va dau boi tron thay cho lam sach bang dat sét. Ngoai ra trén thé gidi
hién ndy ciing tng dung qua trinh hydrodesulfur dé lam sach mazut.

Trong 1am sach hydrocarbon phan tir lugng cao dé bi chat xtc tac hap phu,
con kim loai dic biét vanady va niken ling dong trong 16 xdp cua xdc tac.
Maic du vay hydrodesulfur van dugc ung dung cho xur Iy can dau. Bén canh
hydrodesulfur tryc tiép trong cong nghiép con cé cac phuong phap khac dé
ché bién cin dau. Cac phuong phap nay duoc tom tit trong bang.

Cdc phwong phdp xir 1y san pham can dau

Nguyén li¢u Ham lwong luu huynh trong nhién liéu dot 10, %
1 0,5 0,3

1) It Ivu huynh

(<1,5% luu huynh) A + HAG V+HVG V+VC+HVG
2) Luu huynh trung binh

(1,5-3% luu huynh) V+VC+HVG V+HVG+HC -
3) Luu huynh trung binh,

kim loai cao - V+C+HVG+HD | V+C+HVG+HD
4) Luu huynh cao

(> 3% luu huynh) V+HVG+HC | V+C+HVG+HC -
5) Luu huynh cao,

kim loai cao V+C+HVG+HD | V+tHAG+VC+ | V+C+HVG+HD

HC+HVG

(Trong d6: A- Chung cat khi quyén; V- chung cat chan khong;
HAG- lam sach bang hydro Gasoil khi quyén ;
HVG- 1am sach bang hydro Gasoil chan khong;
HD- 1am sach bang hydro distilat qua trinh c6c hoa;
HC- 1am sach bang hydro cin dau;
VC- Visberakinh; C- qua trinh coc hoa.)

Hydrodesulfur tryc tiép cin dau co thé tién hanh trong 16p xtc tac tang soi
hodc 16p tinh c6 xir 1y trudc nguyén liéu hodc khong. Viée lua chon hé thong
ché bién phu thudc vao kha ning duy tri hoat 46 va d6 lwa chon cua xtc tac
trong thoi gian dai. Trong can dau asphanten c6 ham luong kim loai cao, do
dé lam tang manh sy dau doc xuc tac su dung trong qua trinh HDS can dau.
Pé ting d6 chuyén hoa HDS can ting nhiét do va giam téc do nap nguyén
liéu, diéu nay dong thoi ciing 1am ting toc do lang dong kim loai, ddn dén
tang dau doc xuc tac. Trong trudng hop ndy co su phu thude tuyén tinh giira

do sau loai luvu huynh va kim loai.
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Nguyén té hoat dong cho xtc tac HDS truc tiép cin dau 1a Ni, Co, Mo va
W; chat mang 1a oxit nhém va silic, alumo-silicat tir nhién va tong hop. Chat
mang dong vai trd quan trong trong co ché tao coc va ling kim loai trén bé
mit xtc tac. Khi ting bé mat hoat dong, thé tich va ban kinh 156 xdp ting, tuy
nhién xuc tac 16 x6p 16n c6 d6 bén ving kém.

Qua trinh 1am sach bang hydro tién hanh trong méi truong c6 hydro va sir
dung xlc tic alumo-coban va alumo-niken-molibden & nhiét do 325 —+
455°C,ap suat 3 +~ 7 MPa, téc d6 nap nguyén liéu 1 = 10 gio-1 va boi s6 tudn
hoan khi chira hydro (ham luong hydro 60 + 94%) 160 + 900 m’/m’ nguyén
liéu trong pha hoi (xang tir cac qua trinh khac nhau) cling nhu trong pha 1dng
(kerosen, nhién liéu diesel, dau boi tron va parafin). Trong mot s6 cong trinh
nghién ctru da sir dung thanh cong xtic tic AHM dé xtr 1y nhién liéu ddt 1o
chira ham lugng luu huynh duéi 1% (khdi lugng) nhan dugc trong qué trinh
deasphanten mazut, trong d6 da loai 90 + 95% niken, vanady, asphaten va tiép
theo 1 lam sach bang hydro deasphantizat & 15 + 30 MPa, 360 + 440°C, chi
phi hydro 1a 0,45% (k.1.).

Muc dich chinh cta lam sach bang hydro 14 ting chat lugng cac phan doan
dau nho loai hop chit khong mong mudén (lwu huynh, nito, oxy, nhua,
hydrocarbon khong no). Nong do con lai cia luu huynh trong san pham sau
khi 1am sach bang hydro khéng cao, cu thé:

- Xang chira 1,2.10-4 = 2.10-6 % luu huynh dugc sir dung tiép
trong reforming;

- Nhién liéu phan lyc: 0,002 + 0,005 %;

- Nhién liéu diesel: 0,02 + 0,2%.

San pham cua lam sach bang hydro bén canh thuong pham chinh con nhan
duoc khi, phan cit (tir phan doan kerosen va niang hon) va hydrosulfur. Khi
chira hydro, metan va etan duoc sir dung truc tiép 1am nguyén liéu trong céac
nha may; phan cét - phan doan xing tri sé octan thap 1am thanh phan cho
xdng Ot0 hoac phu gia cho nguyén liéu cua reforming; hydrosulfur lam
nguyén liéu san xuat luu huynh va axit sulfuric.

Trong qué trinh Hydrodesunfua, luu huynh c6 trong nguyén li¢u dugc
chuyén hoa thanh H,S nho vao phan tng bé ray lién két giita S va mach
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cacbon, sau d6 hydro s& thuc hién phan ung hydro hoa dé 6n dinh mach
cacbon. Nhu vay qua trinh Hydrodesufua s& tao ra cac san pham nhe hon.
RSH + H, - RH + H,S - 17 Kcal/mol
R-S-R’+2H, —» RH + R’H + H,S - 28 Kcal/mol
1]
N/ + 4H, —» C;H;y + H,S - 67 Kcal/mol
Luu huynh ton tai trong cic nguyén liéu chii yéu & cic dang nhu
mercaptan (thio) hay sunfua. Pdi voi cac ngudn nguyén liéu ning thi luu

huynh c6 thé nam & dang disufua va thiophen.
3.2 Qua trinh tach Nito (Hydrodenitro)

Nito ¢6 trong dau thd v6i ham lugng nho hon luu huynh 5 —20 1an, sy c6
mat cua nito c6 kha nang lam mat hoat tinh cta xuc tac mot cach nhanh chéng
(Nito s€ trung hoa céac tam axit cua xuc tac). Ngoai ra phai loai trir nito trong
san pham dé ting tinh 6 dinh vi cac hop chét cua nito c6 kha ning tao mau va
nhua trong qua trinh ton trit va st dung. Day 1a qué trinh ¢ ¥ nghia rat quan
trong ddi v6i cac nguyén liéu ning.

Khi nguyén liéu ning thém ndng do hop chét nito ting. Cac amid vong c6
trong dau 13 hop chét nito trung hoa. Sy hién dién cua cac hop chét nay dau
doc nhiéu xitc tic. Do d6 muc dich ctia qua trinh hydro héa 14 loai cac hop
chat nito ra khoi phan doan xing-ligroil (1 nguyén liéu cho reforming xiic
tac), distilat trung binh va céc nguyén liéu nang cho cracking xuc tac. Nho
hydro hoa cac hop chét nito tao thanh hydrocarbon parafin hodc thom véi cac
radical alkyl ngan (C; + C;) va amoniac.

Tang phan tir luong ctia phan doan mirc loai hoan toan hgp chat nito giam.
Thanh phan xtc tac va chat mang anh huong dén kha ning loai nito. Trong
hydrocracking c6 xuc tac disulfur volfram trén chat mang alumosilicat su hién
dién ctia hop chat nito trong nguyén liéu lam giam phan ung déng phan héa
dan dén tao thanh amoniac va amin. Trong c4c qua trinh lam sach bang hydro
cong nghiép nhién liéu @6t 10, dau diesel va dau boi tron c6 thé loai bé hoan
toan hop chat nito tinh kiém, 12 nguyén nhan lam giam d6 bén viing cia san

pham dau va tao can khong hoa tan trong thoi gian ton trir.
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Nito duoc loai trir ra khoi nguyén liéu bang cach chuyén né thanh dang
NHj; duoi tac dung cua hydro.

R-N + 2H, » RH + NH;

Nito nam trong hdn hop vdi cac hydrocacbon & cac dang nhu Pyridin hay
Pyrrol. Pé co6 thé thuc hién qua trinh tach nito tir cac hop chat nay thi phai
thuc hién qua trinh hydro héa dé chuyén cac hop chit nay thanh naphten
trude, sau do qua trinh denitro mdi co thé thuc hién duoc trén cac vong
naphta. Nhu vdy qud trinh hydrodenitro kho khan hon so vdi qué trinh
hydrodesufua va tiéu ton luong hydro gip bén 1an qua trinh hydrodesufua.

Céc hop chét nito hydro hoa vé nguyén tic nhu hop chit luu huynh, nhung
san pham tao thanh 1a amoniac. Thi dy, héa hoc phan tng hydro héa theo so
d6 sau:

CsHy CsHy

+2H2 +H2 +H2 + NH3
J —>» —> —>

Phén tmg trude tién bat dau bang no héa nhan di vong, sau d6 mé vong da
hydro héa & cac vi tri khac nhau va tao thanh amin bac nhét va bac hai. Giai
doan sau 1a hydro héa tiép tao hydrocarbon thom v&i mach nhanh ngin,
parafin va amoniac ty do. Hop chit chira nito hydro héa kho khin hon hop
chat luu huynh va hop chét chira oxy, cling nhu dien va céc olefin. Xuc tac sir
dung trong hydro héa hop chit nito tuong tu nhu trong phan ung
hydrodesulfur.

3.3 Qua trinh tach Oxy (Hydrodeoxygen)

Qua trinh hydrodeoxygen 1a qua trinh tach loaioxy ra khoi nguyén li¢u
dudi dang H,O. Oxy hién dién trong nguyén liéu dudi dang cac hop chat nhu
phenol va peoxit.

Ciing giébng nhu qua trinh tach loai nito, dé thyc hién qua trinh tach loai
oxy thi phai thuc hién qua trinh hydro héa cac aromatic trude, vi thé qua trinh
ndy tiéu ton nhiéu hydro. Lugng hydro can cho qua trinh hydrodeoxygen gap

khoang hai 1an so v6i qua trinh hydrodesunfua.
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Ngoai ra mot luong nhé hydro con duge dung dé tach loai cac hop chat
clor hitu co va chuyén héa thanh HCI, ciing nhu khir cac kim loai bam trén bé

mit ctia xuc tac dé tranh 1am giam hoat tinh cua chat xuc tac.
3.4 Qud trinh on dinh cdc Hydrocacbon (Saturation of Hydrocacbons)

Bén canh viéc sitr dung hydro voI muc dich tach loai cac chat ban, hydro
con duoc str dung nhu tac nhan hydro hoa cac olefin nham nang cao tinh 6n
dinh ciia san pham. Luong hydro tiéu thu ty 18 vdi sb lien két pi trong cac hop
chat.

Céc olefin thuong c6 nhiéu trong cac san pham clia cac qua trinh c6 xay ra
phan g cracking qua trinh visbreaking, cracking xtc tac.

Tuy nhién voi1 céac chat xuc tac c6 tinh chon loc cao thi di nd thuc hién
phan tmg hydrotreating dé loai luu huynh nhung n6 lai khong thuc hién duoc
phan tmg 6n dinh céac olefin, vi thé n6 van duy tri dugc chi sé octan kha cao
cho san pham xang. Nhung cac aromatic thi c¢6 thé chuyén hoa thanh naphten
va su chuyén hoa niy xay ra thudng xuyén trong cic qua trinh Hydrotreating

distillat nang, gasoil va Hydrocracking.
3.5 Xu hwéng phdt trién ciia qud trinh Hyrotreating

Trong cac nha may loc dau hién nay luong hydro thudng thiéu hut do cac
qua trinh xtr Iy bang hydro tré nén phd bién va sy thiéu hut nay cang ting.
Khi ma nguyén liéu ngdy cang xau di thi tinh nghiém ngit cta cac qua trinh
xtr 1y bang hydro cang ting va luong hydro tiéu ton ciing sé cang ting. Chinh
vi thé xu hudng phat trién cta cac qua trinh st dung hydro chiu su chi phéi
cua cac tac nhan nhu:

— Dau tho ngay cang ning va chira nhiéu luu huynh hon

— Nhu cau vé cic san pham F.O ning giam.

— Qua trinh Hydrodesunfua ting manh do yéu cdu vé ham luong luu

huynh trong F.O ngdy cang thap.

— Luogng hydro tiéu ton nhiéu hon cho viéc bao vé chat xuc tac.

— Do nhu cau vé cac san pham coke phai c¢6 chat luong cao.

4. Xuc tac cho qua trinh Hydrotreating
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Chét xtic tac st dung cho qué trinh hydrotreating chti yéu 1a xuc tac kim

loai, c6 hai dang thuong duoc nhu sau:

— Xuc tac Co-Mo 1a loai xtic tac rat tot cho qua trinh Hydrodesunfua va
6n dinh dinh céc olefin, né ¢6 vu diém 1a hoat dong & ché do rat “mém”
va it tiéu ton hydro.

— Loai xuc tac th hai 1a Ni-Mo, ¢ hoat tinh rat cao dbi v6i cac phan tng
Hydrodenitro va on dinh cac hop hat aromatic.

5. Cac yéu t6 anh hwéng dén qua trinh Hydrotreating

5.1 Nhigt dé va dp sudt

Nhiét d6 va ap sudt tai dau vao ctia binh phan tng anh hudng truc tiép dén
hiéu qua ctia cac qua trinh hydrotreating. Néu nhiét 6 ctia phan ung ting thi
cling 1am ting phan tng hydro héa nhung ddng thoi lam giam sb tdm hoat
dong cua chit xtc tac, do d6 viée diéu khién nhiét do phan ing dya vao su bu
dap lal su giam hoat tinh cua chat xtic tic. Con khi ting ap suét riéng phan
ctia hydro thi dong nghia v&i viéc ting tinh nghiém ngit ctia qua trinh hydro
hoa.

5.2 Lwong hydro tudn hodn

Luong hydro nhép liéu phai nhiéu hon luong hydro nhu cau cho phan tng,
vi thé phai tudn hoan hydro sau cho dam bao duoc ap suit hydro tai dau ra
ctia binh phan tng di kha ning ngin chin qua trinh cdc hoéa va dau doc xuc
tac. Luong hydro tuan hoan nay c6 ¥ nghia quan trong ddi véi cac nguyén liéu

distillat ning chira nhiéu resin va asphalten.

5.3 Lam sach hydro

Ciing anh huong dang ké dén qua trinh, vi n6 giup duy tri nong do cao cua
hydro bang cach tach loai cac khi nhe.
6. Mot s6 qua trinh Hydrotreating tiéu biéu

Mot s6 qué trinh hydrotreating tiéu biéu trong nha may loc dau bao gdm:

— Naphtha hydrotreating.

— Distillate (light and heavy) hydrotreating.
- Q@as oil hydrotreating.
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Chung ta c6 thé so sanh murc d0 nghiém ngat ctia cac qua trinh

hydrotreating dua vao biéu do sau:

Hydrogen Consuniption _
@ Napththa

1200
J/_]\ Desulfurization
_lood
- B ( \ Q[ ight Distillate
= 80D \ / Hyvdrotreating
( S
R @ Heavy Distillate
Uom Y
g 400 ,"ﬂ"‘\* ') Hydrotreating
A
200
0 Cas Oil Hydrotreating
i

0 200 400 GO0 BOO 1000 1200 1400 1600

Pressare psig

6.1 Naphta Hydrotreating

H2 Recycle Gas e
Hydrogen Compressor (propane, ethane, H2, H2S)
Makeup 100 F, 50 psig H2 Purpe to Saturates Gas Plant

> o

H2.
ethane,
propane

H2S,
ethane,
pDropane

Naphtha
Feed

Sour Water

Stripper

Desulfurized Product
to Reformer

Furnace Hydrotreating Reactor

700°F, 200 psig

Trudc tién nhap liéu va hydro duge dwa qua 10 nung va tai day hon hop
nay s€ dugc nang lén dén nhiét do khoang 700°F, sau do duoc din dén binh
chutra xtc tac dé thuc hién qua trinh phan Gng. Hon hop san phim & dau ra ca
binh phan tmg dugc 1am ngudi nhanh dén 100°F dé thuc hién qua trinh tach
cac phan nhe. Phan san pham 10ng con lai s& duoc din dén thiét bi stripping

de loai hét cac phan nhe con lai, H,S va nudc chua ra khoi san pham.
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Diéu kién thuc hién phan tng hydrotreating naphta 1a khoang 700°F va
200psig, diéu kién nay co thé thay ddi tiy thudc vao hoat tinh cta chat xuc tac
va tinh nghiém ngit ctia qua trinh xur 1y. Lwong hydro tudn hoan khoang
2000scf/bbl. Qua trinh stripping c6 tac dung tach va tuan hoan hydro, ngoai ra
nd con giup loai trir H,S.

Luong hydro tiéu thu cho qua trinh nay khoang tir 50-250 scf/bbl, vi qua
trinh nay phai can dén tir 70-100 scf/bbl dé tach hét 1% luu huynh ra khéi san
pham.

6.2 Distillate Hydrotreating

Hau hét cac phan doan distillate déu chtra lvu huynh, vi thé can phai loai
chung ra dé dam bao yéu ciu vé chét luong san pham. Ngoai ra qué trinh nay

con gitp on dinh cac hop chat olefin dé nang cao chi s6 cetan cua diesel.

H2 Recycle Gas =
Hydrogen Compréssor (propane, ethane, H2, H2§)
Makeup 100 F. 50 psig H2 Purge to Saturates Gas Plant

H2,
ethane,
propane

H2S,
ethane,
propang

Light

Distillate Sour Water
Feed Furnace Hydrotreating Reactor
Desulfurized Product
Paae 165 for Kerosene & Jet Fuel

Céc qua trinh hydrotreating cac phan doan distillate nhe (Kerosen, jet fuel)
tiéu ton nhiéu hydro hon so véi qua trimh hydrotreating naphta.

Diéu kién thyc hién cac phan tmg nay khoang 600-800°F, 300 psig hoic
cao hon. Luong hydro tuan hoan khoang 2000 scf/bbl va tiéu thu khoang 100-
400 scf/bbl. Pidu kién phan tng phu thudc chu yéu vao tinh chat cia nhap

liéu va tinh nghiém ngat ctia cong nghé.
6.3 Gas Oil Hydrotreating

Nhap liéu cho qua trinh cracking xtc tac (gas oil khi quyén, gas oil nhe
chan khong, gas oil thu tir qua trinh deasphalt) thi yéu cau phai xu ly rat
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nghiém ngit nham muc dich loai lwvu huynh, md vong thom, tach cac kim
loai.

Xitc tac Ni-Mo dugce xem nhu xtc tac chu yéu va hiéu qua nhat dugc st
dung cho qua trinh hydrotreating.

H2 Recycle
Hydrogen Compressor Hydrogen Purge
Makeup 100°F, 50 psig Ethane, Propane
' .
-~ n - S
1,200 psig, 1,200 psig . Ga
_ P 600°F {Ethane. propane, propylene,
(10 J o . .
Heavy 650°F ” hydrogen, H2S to Catalytic
Distillate Cracker Gas Plant)
Feed Hydro- Hydro-
Fumace treating treating
Reactor #1 Reactor #2 Sour
Water
4 LPG

Stripper

Temperature Quench Oil Desulfurized Product
To Catalytic Cracker

Binh phan ung thudng c6 hai 16p, do trong qua trinh phan g céc phan
g hydro hoa toa nhiét rat 16n va can phai dugc bd sung hydro va 1am ngudi
trung gian. Binh tach 4p suit cao c6 nhiém vu tach va tuan hoan hydro, con
binh tach ap suat thip c6 nhiém vu phén tach phan nhe.

Nhiét d6 lic ban dau khoang 650°F, ¢ nhiét do nay ap suét hydro riéng
phan s& gitp on dinh va thyc hién qua trinh tach luu huynh ra khoi cac hop
chat dudi dang H,S.
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Chuong 11
CAC QUA TRINH LAM SACH

1. Gidi thi€éu

Qua trinh 1am sach va phén tach phan doan dau c6 st dung dung moi lwa
chon duogc tmg dung rong rii. Phuong phap nay duoc tng dung trong san xuét
nhién liéu, dau boi tron va hydrocarbon rin, déng thoi ciing dugce dung dé
phan tach cac san pham ché bién dau véi muc dich nhan duoc nguyén liéu
cho cho tong hop hoa dau, thanh phin nguyén liéu va cac san pham khac
(tach hydrocarbon thom ra khoi xdng platforming, khi ngung tu, xing cat truc
tiép...). Trong 1am sach bang dung mdi lya chon tir nguyén liéu tach cac chat
sau: asphten, nhuya (smol), hydrocarbon thom da vong va hydrocarbon
naphten-thom voi mach nhanh ngin, hydrocarbon khéng no, hop chét luu
huynh va nito, parafin ran.

Hiéu qué ctia qua trinh lam sach va phén tach bang dung méi lya chon phy
thudc trude tién vao kha ning hoa tan va diéu kién ciia qua trinh (dang dung
moi, boi hdi luu cta nod so vai nguyén li€u, nhiét d§ lam sach). Hién nay c6 st
dung cic qua trinh lam sach va phan tach sau: loai asphaten, loai asphaten -
chia phan doan, lam sach lga chon va tdch hydrocarbon thom, loai parafin va
tach sap dé nhan dugc dau nhon loai parafin va hydrocarbon rin. Ung dung
cac qua trinh ndy trong san xuat dau nhon cho phép sau khi lam sach dau
nhon loai parafin thu dugc dau nhon gbc, sau khi tron ching véi dau nhon
gbc khac va phy gia thu dugc diu nhon thuong phim. Cac qué trinh lam sach
bao gdm:

— Xu ly bang amin

— Lam sach bang axit

— Lam sach bang NaOH

— Téach cac hop chat chira luu huynh

— Téch hydrocarbon thom da vong ngung tu dé san xuét dau gdc
— Tach sap

— Téch asphaten
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2. Xir Iy bing amin

Khi ddu mo va khi thién nhién bén canh thanh phan chinh 1a hydrocarbon
con chira cac khi chua-khi carbonic, dihydrosunfur va cac hop chat lvu huynh
hitu co: COS, CS,, mercaptan (RSH), tiophen va cac hon hop khac, lam phuc
tap qua trinh van chuyén va st dung khi trong diéu kién xac dinh. Su hién
dién cia CO,, H,S, RSH tao diéu kién xuét hién dn mon kim loai, ching lam
giam hiéu qua cua cac qua trinh xdc tic va gy dau doc xuc tac. CO,, HsS,
RSH 1a cac chat doc. Tang ham lugng CO, con 1am giam nhiét luong chay
ctia nhién liéu khi, giam hiéu qua str dung hé thong dan khi chinh do ting ty
trong vo ich.

Pé lam sach H,S, CO, va cac hop chét phu chtra luu huynh, oxy trong khi
thién nhién va khi ddng hanh tng dung phuong phap hip thu. Phu thudc vao
kha ning tuong tac cua cac hop chat nay v6i dung méi - chat hap thu duoc

chia thanh cac nhoém sau:

2.1 Qud trinh hép phu héa hoc lam sach khi bang cdc dung méi la dung
dich nwoc alkanamin: monoetanolamin (MEA), dietanolamin (DEA),
diglikolamin (DGE) ...

Dit co s trén phan tng hoa hoc cua cic hop chat khong mong mubn voi
alkanamin. Qua trinh amin cho phép 1am sach dén muc tinh hydrosunfua va
khi carbonic ¢ cac ap suit va ham luong cua ching trong nguyén liéu khac
nhau; d6 hoa tan trong cac chat hap thu khong cao. Cong nghé va thiét bi cua
cac qua trinh don gian va dang tin cay.

Nhuoc diém chinh cua qué trinh: khong lam sach hoan toan H,S, CO,,
RSH, COS va CS, trong khi; mirc d6 tich mercaptan va cac hop chét luu
huynh thap; mercaptan, COS va CS, twong tic voi mot sé dung mdi tao thanh
cac hop chat hoa hoc khong thé hoan nguyén trong diéu kién phan ung; dé
qué trinh thuc hién duogc can ¢ bo1 s6 hoi luu chét hép thu cao va chi phi
nhiét nang 16n; chat hip thy va san pham tuong tic vdi cac hdn hop chira
trong nguyén liéu, trong khong it truong hop tao thanh cac chit co hoat tinh
an mon cao. Khi ting ham lugong hoat chit va muc do bido hoa cua
hydrosunfua va cac hop chat khéng mong mudn khéac trong dung méi hoat do

an mon ciia chat hap phu alkanamin ting. Vi vay, kha niang hap thu cua chung
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thuong khong do diéu kién can bang nhiét dong han ché ma do gi6i han murc

bdo hoa khi chua cho phép ctia chat hap thu.

2.2 Qud trinh lam sach khi bang phwong phdp hdp thu vt ly cdc hon
hop tap chit bang cic dung méi hivu co: propylencarbonat, dimetyl ter
polyetilenglicol (DMEPEG), N-N-metylpirolidon ...

Chung dit co so trén hap thy vat 1y, chir khong phai phan ting hoa hoc.
Céc dung moi hitu co vé co ban c¢6 thé dugc st dung dé lam sach hoan toan
H,S, CO,, RSH, COS va CS, trong khi & 4p suét riéng phan cao trong diéu
kién h?ip thu; cac chat hép thu nay khong tao bot va khong dn mon thiét bi,
nhiéu chit hap thu c6 nhiét d6 dong bang thip. Vi ap suat hdn hop tap chét
cao dé thyc hién qua trinh 1am sach bang dung méi hiru co doi hoi dau tu va
chi phi san xuét thap hon so véi qua trinh hap phu hoéa hoc amin, vi kha ning
hap thu ctia dung mdi hitu co ty 1é thuan véi p suét riéng phan cia khi chua
va cac hdn hop tap chat khac. Hoan nguyén cac chat hip thu vat 1y trong
nhiéu truong hop khong can phai gia nhiét ma nho ha ap suat trong hé.

Khuyét diém co ban ciia cac qua trinh nay 1a: dung méi hép phu tét
hydrocarbon; 1am sach tinh khi trong nhiéu truong hop chi ¢ thé thuc hién

sau khi da thyc hién cac qué trinh lam sach truéc bang dung moi alkanamin .

2.3 Qud trinh lam sach khi bang dung méi la hén hop dung dich nwéc

cua alkanamin voi dung moi hita co - sunfolan, metanol...

Chung dit co s trén viéc hap thu vat 1y cac hop chat khong mong mudn
bang cac dung méi hiru co va twong tic héa hoc véi alkanamin. Cac qué trinh
nay cé nhiéu vu diém ca cua héip thu hoa hoc va véat ly. Chung co thé duoc
ung dung dé 1am sach tinh H,S, CO,, RSH, COS va CS,.

Khuyét diém co ban cia cac qua trinh ndy 1a: dung moi hip thu tét
hydrocarbon (dic biét 1a hydrocarbon thom), diéu nay 1am han ché linh vyc
ung dung cua qua trinh nhém hai va ba.

TAt ca cac qué trinh déu dua trén hép thu héda hoc hoac vat ly cia cac hop
chat chira lvu huynh-oxy va giai hip ching sau d6 ra khoi chat hap thy va
chuyén khi chua chtra hydrosunfua sang thiét bj san xudt luu huynh dang

Clause.

154



2.4 Lam sach khi bang dung méi alkanamin

Vi ap suét riéng phan cua khi chua thap kha ning hap thu cua chat hap
thu alkanamin d4i voi hydrosunfua va carbonic ting 1én. Trong linh vuc nay
cac chét hép thu hoa hoc canh tranh duogc véi dung moi vat ly. Dude day trinh

bay tinh chit hoa 1y cta cac dung moi alkanamin:

MEA DEA DIPA DGA
Phan tur lugng 61 105,1 133,2 105,1
Ty trong, kg/m’ 1.018 1.090 989 1.055
Nhiét d6 s6i(°C ), ¢ ap suat (Pa):
110 171 - 248,7 221
660 100 187 167 -
1320 69 150 133 -
Ap suét hoi bdo hoa & 20°C, Pa 48 1,33 1,33 1,33
Nhiét d6 dong bang, °C 10,5 28 42 9,5
Do nhét tuyét ddi, Pa.gidy 0,241 0,38 0,198 0,026
(620°C) (630°C) (645°C) (0624°C)
Do hoa tan Hoantoan 96,4 87 Hoan toan
trong nude 6 20°C,% k.1.
Nhiét hoa hoi ¢ 105 Pa, J/kg 1486,4 1205,9 722,5 917,4

Qua trinh tuong tic CO, va H,S vd&i monoetanolamin dugc viét béng

phuong trinh tong quat :
2RNH, + H,S =z  (RNH;),S
(RNH;3),S+H,S = 2 RNH;HS
CO, +2 RNH, + H,0O == (RNH;),CO;
CO2 + (RNH;)2CO; + H,0O == 2RNH;HCO;

Trong d6 R 1a nhém -OHCH,CH,. O nhiét d6 thap phan ung dién ra theo
huéng tir trai sang phai, & nhiét do cao-tir phai sang tréi: trong truong hop dau
H,S va CO, "twong tac" véi chat hap thy, trong trudng hop thir hai - dién ra
qué trinh hoan nguyén chat hip thu va thu hdi khi axit hap phu (H,S va CO,).
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Hiéu g téa nhiét cua phan tng nhu sau: khi twong tac H,S va CO, voi
dung dich MEA 1a 1.905 va 1.917,6 J/kg, khi tuong tac H,S va CO, voi dung
dich DEA 1a 1.189 va 1.515,7 J/kg.

3. Lam sach bing axit

Lam sach phan doan dau bang axit sulfuric dé loai hydrocarbon khéng no,
hop chét luu huynh, nito va nhya, 13 nhimg chat khién cho do bén ctia nhién
liéu giam trong qué trinh bao quan, khong bén mau va 1am xau mét sb tinh
chat tng dung khéc. Trong cac qué trinh lam sach thong thuong axit sulfuric
khong tac dung lén parafin va naphten. Tuy nhién, trong san pham phu cua
qué trinh hau nhu luén ludn phat hién thay cac hydrocarbon nay, do khi co
axit sulfur va eter axit cua axit sulfuric cac hydrocarbon nay tao thanh nhii
tuong tir cac san pham lam sach. Cac hydrocarbon thom bi sulfur héa khong
nhu nhau. Mire sulfur héa ctia chung phu thudc vao su phan bd ctia cac nhom
alkyl. Mirc kho sulfur hoa ciia hydrocarbon thom ting khi ting chiéu dai va sé
mach nhanh. Céac hydrocarbon naphten-thom da vong bi sulfur hoa khi c6 chi
phi axit cao.

Céc hydrocarbon khong no phan tng vé1 axit sulfuric tao thanh céac eter
axit va san pham polymer hoa. Eter axit tao thanh duéi tic dung cia axit

sulfuric 1én hydrocarbon khong no va & nhiét do thap:

R ~ R\ /CH3
C= CH2 + HzSO4 — /C\
R — R  OSO;H

Eter axit cua axit sulfiric hoa tan trong nudc, khi trung hoa tao thanh mubi
trong tmg. Dudi tic dung cta nude va dic biét 13 dung dich nude kiém ching

dé dang hydrat hoa, tao thanh ruou tuong tng:

R _CHs R\ CH;
C \ + HQO _>st04 + /C \
R~  OSO;H R OH

156



Phan ung ndy dién ra & nhiét d6 thuong. Eter axit cla axit sulfuric phan
rmg v6i hydrocarbon thom & nhiét do thap, tao thanh hydrocarbon thé alkyl.
Khi tuong tac voi hydrocarbon khong no céac eter nay tao thanh polymer
trong Ung - 1a cac chat nhya sanh. Eter tip trung trong cin axit chira cac san
pham khong tan trong distilat sach ctia phan tng axit sulfuric véi hydrocarbon
va din xuat chtra luu huynh va axit.

Eter trung binh cua axit sulfuric dugc tao thanh khi tuong tac gitra axit
sulfuric vo1 hydrocarbon khong no & nhiét do cao (trén 400C):

R R\ CH;
C=CH, C
e

R OHN_ R AN
+ SO, — SO
/ 2 2

R OH R

C= CH2 /C\
R R CH;

Eter trung binh ciing ¢6 thé dugc tao thanh khi nung nong eter axit ciia axit

sulfuric:
/ AN AN
R OSOsH t R O\
— HQSO4 + /802
R % CH; R\ /O
BN £
R OSOs;H R CH;

Eter trung binh ciia axit sulfuric 1a chat 1ong dic khong mau, khong hoa
tan trong nudc, nhung hoa tan tot trong dung méi hiru co. Lugng dang ké cua

eter nay dé dang hoa tan trong san pham sach.
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Trong cac hop chét chira luvu huynh hydrosulfur, mercaptan va tiophen
phan ung voi axit sulfuric. Hydrosulfur khi twong tac véi axit sulfuric tao
thanh Iuu huynh, anhydric luvu huynh va nuéc:

H,S +H,SO, —* 2H,0+S0O,+S

Luu huynh hoa tan trong distilat sach va trong chung cat thir cap san pham
lam sach n6 phan tmg vé1 hydrocarbon va lai tao thanh hydrosulfur. Do d6
trudc khi lam sach béng axit sulfuric distilat can phai duogc loai sach
hydrosulfur béng cach rta béng dung dich kiém. Viéc loai hoan toan
hydrosulfur dugc nhan biét qua viéc tao luu huynh nguyén t6 khi oxy hoa
bang oxy khong khi.

Phan (g ctia mercaptan véi axit sulfuric dién ra theo phan g sau:

2RSH + H,SO, — RS -SR + SO, + 2H,0

Disulfur tao thanh d& dang hoa tan trong san phim cta qué trinh lam sach.
Khi tac dung axit sulfuric dic véi tiophen va dong dang cia né tao thanh
tiophensulfoaxit. Disulfur, sulfur, tiophan va sulfon khong phan rng vé1 axit
sulfuric, nhung hoa tan tbt trong nd, dac biét 1a ¢ nhiét do thép. Mot phﬁn axit
naphten cling hoa tan trong axit sulfuric vd mot phan sulfur hoa. Phan tir
lugng cua axit naphten cang cao né cang dé bi sulfur hoa. Hoa tan trong axit
sulfuric hodc tao thanh san pham sulfur héa axit naphten lam giam ndng d6
ctia axit va dan t6i giam tac dung cta nd. Do d6 trudce khi 1am sach bang axit
sulfuric can loai axit naphten. Cac chat nhya phan tng véi axit sulfuric theo
ba hudng: mot phan nhua hoa tan trong axit sulfuric, phan khac ngung tu va
tao thanh chat giéng asphanten, phan thir ba tao thanh sulfoaxit. T4t ca céc
dang nay déu chuyén vao gudron.

Axit trung binh dugc tng dung trong san xuat diu nhon truyén dong va
dau nhon tring trong hoan nguyén dau nhon di st dung, déng thoi ciing dé
lam sach parafin, st dung trong cong nghiép thuc pham va trong san xuat
protein.Trong 1am sach bang axit sulfuric tir phan doan dau nhon loai dugc
hydrocarbon khong no va chat nhya- asphanten. Dang phan tng phu thudc
vao nhiét do, thoi gian tiép xtc dai, chi phi, néng do cua axit sulfuric va trinh

tu tién hanh.
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4. Lam sach bang NaOH

Lam sach phan doan dau béng dung dich kiém dugc ung dung dé loai céc
chat chira oxy (axit naphten, phenol) va mot sé hop chéat chia luu huynh
(hydrosulfur, mercaptan) va dé trung hoa axit sulfuric va san pham tuong tac
cua no6 voi hydrocarbon (sulfoaxit, eter cuia axit sulfuric) con lai sau khi lam
sach bang axit sulfuric.

Dung dich kiém trong nudc phan tmg v4i hop chat axit tao mudi hoa tan
trong nude. Mot phan trong cac hop chat ndy c6 chira san pham dau va chiing
s& bi loai ra bang cach rira nudc. Mudi kiém ciia axit naphten ciing nhu
phenolat khi hoa tan trong nudc thuy phan va tao thanh axit hitu co, phenol va
kiém. Do axit va phenol hoa tan tbt trong san phém sach, nén thuc té san
pham nay khéng loai sach axit va phenol. Mtrc d¢ thuy phan cua mudi kiém
ctia axit naphten va phenolat phu thuéc vao ndng do kiém va nhiét do: ting
ndng do thuy phan giam, con ting nhiét do thuy phan ting. Do d6 trung hoa
tién hanh véi dung dich kiém dic (10 + 15%) & nhiét d6 khong cao. Khi lam
sach distilat dau nhon sir dung dung dich hydroxyt natri loang (1 = 3%) va
qué trinh dién ra ¢ nhiét d6 cao dé tranh tao nhii trong kho pha huy. Cac mubi
cua axit naphten va sulfoaxit c6 kha nang tao thanh nhii twong.

Do trong distilat sang c6 chira hop chat luu huynh mot phan axit va phenol
phan tng voi kiém va co thé dugc tach ra. Mot trong cac hop chit nay 1a
hydrosulfur. H2S hién dién trong distilat nhe & dang dung dich, dong thoi
cling tao thanh luu huynh nguyén t6 khi twong tac v6i hydrocarbon parafin va
naphten va khi phan huy hop chéat luu huynh c6 nhiét d6 soi cao trong qua
trinh chung cat dau tho hodc crackinh phan doan dau. Hydrosulfur phan tng
v6i dung dich hydroxyt natri dé tao thanh sulfur natri khi du kiém va tao
hydrosulfur natri khi thiéu kiém:

2 NaOH + H,S — Na,S + 2 H,0
NaOH + H,S — NaSH + H,O
Mercaptan phan img v6i hydroxyt natri tao thanh mercaptid:
RSH + NaOH <& RSNa + H,0

Ngoai ra, ciing dién ra phan {mg oxy héa mercaptan tao thanh disulfur khi

c6 oxy khong khi:
4RSH+0, — 2 RS-SR +2 H,0
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Mtrc oxy hoa mercaptan ting khi ting nhiét d6 va cuong do khudy tron
hon hop. Disulfur tao thanh khong hoa tan trong nuéc va dé dang hoa tan
trong distilat sach, din t6i tich mercaptan giam. Hop chit lvu huynh trung
hoa (sulfur, disulfur, tiophen, tiophan) khong phan tmg vé6i kiém.

Nhu vay, xir 1y distilat dau tho bang dung dich hydroxyt natri da loai dugc
hydrosulfur va mot phan mercaptan, axit naphten va phenol.

4.1 Lam sach distilat dau nhon bang dung dich kiém.

Distilat ddu nhon duogc 1am sach bang dung dich kiém theo so d6 sau.

Hé théng so dé cong nghé nguyén tic ciia cum lam sach distilat dau nhon

bang kiém duwdi dp sudt.

1- Thap thdi kho, 2- trao doi nhiét; 3- 10 nung; 4,6- may khuéy tron; 5-bé

léng; 8, 9- may lanh; 10+13- may bom.
[- Dau chua lam sach; II- dung dich kiém; I1I- ddu nhon kiém hoa; IV-
kiém thai; V- nudc rira; VI- khong khi.

Distilat dau nhon dugc may bom 10 bom vao khong gian gitra cac 6ng cua
trao doi nhiét 2, trong d6 n6 dugc nang nhiét do dén 40 = 50°C nhd nhiét cua
distilat kiém hoa dén tir bé lang 7. Tir trao doi nhiét distilat duoc dua vao 10
nung 3 ¢6 ap suit du 0,6 = 1 MPa, trong d6 nd dugc gia nhiét dén 150 +
170°C; sau d6 vao thiét bi tron 4, & d6 dung dich hydroxyt natri 1,2 + 2,5%
cling dugc may bom 12 bom vao. Trong thiét bi tron dién ra qua trinh kiém
hoa distilat dan nhon. Hon hop dau nhon voi dung dich kiém tir thiét bi tron 4

vao bé ling 5, trong d6 dau nhon duoc dugc tach ra khoi chat thai kiém (xa
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phong naphten va kiém). Chat thai kiém lay ra tir day bé lang, duoc 1am lanh
dén 70 + 80°C trong may lanh 8 va di vao bé chtra dé tach axit naphten.

Tt trén bé lang 5 dau nhon kiém hoa voi nhiét do 130 + 140°C duoc dua
di rira trong thiét bi tron 6, trong d6 nudc voi nhiét d6 60 + 65°C duge may
bom 13 bom vao. Sau khi dugc rira trong thiét bi tron hdn hop dau nhon véi
nude duge dua vao bé chira 7. Nude rira tir day bé ling dwoc lam lanh trong
may lanh 9 dén nhiét d6 70 + 80°C va di tiép vao bé chia dé tach axit
naphten. Dau nhon kiém hoa va d ria voi nhiét ¢ 90 = 100°C tir trén bé
ling 7 duoc dua vao khong gian giita cac ong cia trao ddi nhiét 2, duoc lam
lanh dén 70 + 80°C va di vao thap lam kho 1, trong d6 1am kho bang khong

khi nén. Dau nhon kiém héa dugc may bom 11 bom vao cac bé chira.

4.2 Lam sach distilat nhién ligu bang dung dich kiém véi chit ting
cuong.

Ché bién dau lvu huynh va dau luu huynh cao ngay cang ting nén khong
thé diéu ché duoc nhién liéu chat lugng cao ma khong c6 lam sach dac biét
cac hop chit luu huynh hoat tinh, trong d6 c6 mercaptan. Mic du loai luu
huynh sau céc nhién li¢u distilat nhe cé thé dat dugc chi nho lam sach béng
hydro nhung & cic nudc con ting dung cac phuong phap lam sach khac.
Mercaptan duoc loai bo bang cach chuyén héa (oxy hoa xtc tac) thanh dang it
ddc hon nhu disulfur. Mot trong nhitng phwong phap phd bién dugc tmg dung
trong loai mercaptan 1a qua trinh tién hanh véi xtc tac hop chét kelat kim loai.
Cac hop chét ndy dudi dang oxy hda xtc tién oxy hoa mercaptan & nhiét do

thuong va tao disulfur theo phan ung sau:

4RSH + O, — 2RSSR + 2H,0

Xuc tac dugce str dung dudi dang dung dich nudc hodc trén chat mang ran.
Trong so dd trén xang dugc dua vao 10 phan tng 1, trong d6 dung dich kiém
c6 chtra xuc tac Merock dugc méy bom 7 bom vao. Nho d6 da loai mercaptan
phan tir luong thap ra khoi nhién lidu. Xang sach tir dinh 10 phan ting 1 duoc
dua vao 16 phan ing loai mercaptan 5, trong dé n6 tuong tac vdi khong khi va
lwong dung dich xuc tac Merock bo sung (dé chuyén héa mercaptan phan tir
luong cao thanh disulfur). Sau d6 hdn hop dugc phan tach trong bé ling 6, tir
trén bé lang xang sach (VII) duogc lay ra, con tir dudi thap lay dung dich
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Merock tuan hoan (VI). Dung dich Merock cing mercaptan dugc iy ra tir
day 10 phan tng 1 qua 10 phan tng 2, trong d6 n6 duogc tron voi khong khi,
vao thap phén riéng 3. Tir trén thap phan riéng khong khi du duogc 13y ra, con
tir day — dung dich Merock. Tur trén bé ling 4 disulfur duoc 13y ra, con tir ddy
— dung dich Merock hoan nguyén, dugc tai sir dung trong 10 phan ung 1.

VI

IV

So do Merock

1- Lo phan ung d¢é loai mercaptan; 2- 10 phan tng oxy héa dung dich Merock

da str dung; 3- thap phan riéng; 4- bé ling dé tach disulfur; 5- 10 phan tmg dé

oxy héa mercaptan thanh disulfur; 6- bé léng dé tach dung dich Merock; 7,8 —
may bom.

I- Xang luu huynh; II- khong khi; III- dung dich Merock; IV-khong khi du;
V-disulfur; VI-dung dich merock tuan hoan; VII- xang sach.
Disulfur ¢ lai trong phan doan sach ma khong lam gidm tinh ing dung cua
nhién liéu.
5. Tach cac hop chit chira lvu huynh

Vé6i muc dich tach cac hop chat luu huynh trong phin doan nhién liéu
nhan dugc trong ché bién dau lwu huynh. Mot trong nhimg nhiém vu trong
lam sach luu huynh trong nhién liéu Ia cai thién mui ctia san pham. V&i myc
dich nay c6 mét s6 phuong phéap xir 1y, trude tién 1a 1am sach mercaptan trong
xang. Trong cac qua trinh ndy can phai hoic loai mercaptan ra khoi nhién liéu
hodc chuyén hoa nd thanh chit c6 mui it khé chiu hon (nhu disulfur). Nhiéu

mercaptan chira trong xang c¢6 phan ing yéu va co thé loai ra bang céach rira
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bang dung dich kiém trong nudc. Do hoa tan ctia mercaptan trong dung dich
kiém co thé ting néu thém axit hiru co va cac hop chat khac. Rua kiém 1a
phuong phap don gian va c6 hiéu qua du cao dé 1am sach céc phan doan nhién
liéu. DPé chuyén héa mercaptan thanh disulfur trong cong nghiép hién nay sir
dung qua trinh Merox (oxy hoa mercaptan).

Hién nay trong cong nghiép ting dung cac cong nghé xir Iy hop chat luu
huynh véi xuc tac tang cd dinh ciia Hang Gulf nhu Gulf HDS, VOP-RCD,
Chevron RDS Isomax va qua trinh ctia Shell; cic qua trinh véi xuc tic tang
s6i nhu H-Oil. Cac qua trinh nhém thir nhat ung dung dé xu 1y nhién ligu
tuong dbi nhe nhu mazut véi ham lwong luu huynh 3 + 5% (k.L.), dudi 90
phan triéu niken va vanady. San pham chira 0,6 + 1% luu huynh.

Theo license ciia Hang Gulf so do cong nghiép dau tién dugc xdy dung
vao nim 1970 dé xir Iy mazut tai nha may Nyppon Mining. Trong so d6 c6
hai 16 phan ung véi cong suat tong 1a 1,7 triéu tdn/nam. Trong cac 1o phan
g xtc tac dugc xép thanh 16p va hydro lanh duge dwa vao giita cac 16p xuc
tac dé léy bt nhiét. Hoat do xuc tac dugc duy tri nho gitr ¢ nhiét do cao: dau
chu ky 1a 360°C va cudi chu ky nhiét d6 cao hon khoang 60 + 70°C. Ham
lwong luu huynh sau khi xtr Iy 13 1% (k.1.), déng thoi ciing giam ham luong
kim loai va hop chat nito. Mot hing khac ciia Nhat Toa Oil di xay dung so dd
cong suat 16n (3.300 m’/ngdy) dé hoa khi va loai luu huynh trong cin chan
khéng ham luong luu huynh cao theo qua trinh Flexcoking dé thu dugc nhién
lidu d6t 16 chtra dudi 1% luu huynh.

Mot so d6 cong suat 43,5 ngan m*/nam lam viéc theo hai giai doan: trong
giai doan thir nhat bang qué trinh cdc hoda nguyén liéu (gudron) thu duoc
gasoil va cdc; trong giai doan hai cdc duoc hoa khi va khi, gasoil thu duogc tir
giai doan I duoc loai luu huynh. Trong qué trinh nay nhan dugc hiéu suat
nhién liéu d6t 10 1a 80%. Qué trinh Flexcoking dugc tmg dung dé ché bién
nguyén liéu khong thuan loi nhat. Pua gudron vao 10 phan tng, trong d6 nho
chuyén dong cua dong khi xtc tac ¢ trang thai tﬁng s0i, coc duge gia nhiét
trong thiét bi gia nhiét, mdt phﬁn cde duge dua di tudn hoan cho 16 phan tng,
phan du duoc hoéa khi bang khong khi va hoi trong thiét bi khac. SO liu vé
ché bién gudron c6 nhiét d0 so1 dau 565°C, ham luong luu huynh 3,6% va
kim loai 890 ppm (phan triéu) nhu sau:

163



Hi¢u Ham luong luu huynh trong san

suat, pham, % so véi tong luu huynh
% k.. trong nguyén liéu
Khi dén C, 13 25
Gasoil cbc hoa, °C
s6i dau + 160 10 2
160 + 524 44 38
Khi tir khi hoa coc 32,5 35
Céc 1,5 -

Trong gasoil coc hoa (160 + 524°C) chira 3,1% luu huynh va dudi 5 ppm
(phan triéu) vanady; trong cdc c6 < 2% luu huynh va xap xi 6% vanady.

Bén canh hydrodesulfur truc tiép mazut c6 thé tmg dung “hé thong gian
tiép”, trong d6 mazut duoc chung cat chan khong va distilat san pham duoc
loai luu huynh va tron véi gudron. San pham ciing c6 thé loai asphaten va sau
do6 loai luu huynh cho deasphantizat.

Trong hydrodesulfur ctia ca deasphatizat va mazut vanady s& cit mach
nhanh hon hop chat niken. Tang d6 sau loai lvu huynh phén tir lugng cia san
phim tao thanh giam va ham lwong phan doan trén 350°C ting.
Hydrodesulfur distilat chan khong dén ham lugng luu huynh 0,2 + 0,4% duoc
thuc hién & 5 = 10 MPa, xtic tac c6 tudi tho trén 24 thang. Hiéu suit nhién
liéu chira 0,7% luu huynh 1a 78%, chi phi xuc tac < 0,2kg/tAn san pham.

Nghién ctru cho thdy ¢ ap sudt thdp loai luvu huynh sau chu yéu nho
hydrodesulfur hydrocarbon thom, con & ap suét cao luu huynh dugc loai ra
khéng chi tir cac chat thom va nhua ma ca tir asphanten. Giam ap suét chi phi
hydro giam, nhung tudi tho ciia xtic tic khong cao.

Hing UOP dé xuit qua trinh thuc hién trong 10 phan Gmg véi nhiéu ving
khac nhau. Xuc tac chtra 4,1% kém va 10,4% kim loai nhom VI (nhu
molibden) c¢6 mirc giam hoat d6 thap trong ché bién nguyén liéu cin luu
huynh cao. Do d6 cac xic tac truyén thong nhu AKM va AHM duoc st dung
trong giai doan hai, con xtc tic Zn-Mo hodc Bi-Mo trong giai doan thir nhat

cua qua trinh loai luu huynh hai giai doan.
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6. Tach hydrocarbon thom da vong ngung tu dé san xuat dau
goc

Dau bdi tron duoc ting dung rong rdi trong cac linh vuc ky thuat khac
nhau. Hién nay trén thé gidi hiang nim san xuét trén 30 triéu tn dau boi tron.
Mot trong nhitng xu huéng phat trién 1a tang thoi gian st dung ciia dau boi
tron va giam chi phi cho dich vu k¥ thuét. Theo phuong phép lam sach va tac
chat str dung trong 1am sach dau béi tron duoc chia thanh nhom axit-kiém,
axit-tiép xuc, lam sach luya chon, lam sach hép phu va dau boi tron cua cac
qua trinh hydro héa (Iam sach bang bang hydro, hydrocracking...).

Dau boi tron 1a hdn hgp hydrocarbon chita 20 + 60 nguyén tir carbon c6
phén tir lugng 300 + 750, s6i trong khoang 300 + 650°C. Qua trinh co ban
trong san xuat dau boi tron 13 chung cat mazut trong chan khong, trong d6 thu
duogc distilat dau nhon va gudron. Tt ca cac giai doan tiép theo 13 loai cac
nhua-asphanten, hydrocarbon thom da vong voi mach nhanh ngan, parafin
phan ttr luong cao, cac hop chit lwu huynh, nito, hop chat chira oxy, 13 nhitng
chat 1am x4u tinh chat ing dung ctia dau boi tron, ra khoi cac san pham nay.
Phu thudc vao thanh phan va tinh chét ctia nguyén liéu trong d6 c6 toi 80%
san pham khong mong mudn can loai bo, do d6 né phai duge xtr 1y bing cac
phuong phdp khac nhau va vdi d sau tach loai khac nhau. Viéc lua chon
nguyén liéu t6i wu va chi phi cho 1am sach quyét dinh cac chi sé k§y thuat —
kinh té co ban trong san xuat dau béi tron.

Sau khi 1am sach ta nhan duoc dau géc la thanh phén co ban dé san xuit
dau boi tron thuong pham. Dau thuong pham 13 hdn hop pha trdn cua cic
thanh phan distilat, cin va thém maot s phu gia.

Trong distilat dau nhon va cin nhin duoc trong chung cit chan khong
mazut c6 chira parafin (ciu trac thing va nhanh); hydrocarbon naphten c6 cac
vong nim va vong sau voi mach nhanh parafin voi chiéu dai khac nhau; cac
hydrocarbon thom (don va da vong) va hydrocarbon naphten - thom véi
nhanh parafin; chat nhya - asphanten; cac hop chtra lvu huynh, oxy va nito
hiru co.

Loai bo parafin va hydrocarbon vong véi mach nhanh dai, két tinh khi ha
nhiét do nhiam thu dugc dau béi tron c6 nhiét do dong dac thép. Parafin so véi
cac hydrocarbon khac c6 do nhét cao nhat va tinh nhiét nhot tot nhat va co chi
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s6 d0 nhét cao nhat. Do d6 khi loai parafin s& 1am giam tinh chét nhiét- nhét
ctia dau boi tron.

Céc hydrocarbon naphten-parafin trong dau béi tron chiém 50 + 75% phu
thudc vao ngudn nguyén liéu. Naphten v6i luong toi vu 1a thanh phan mong
mudn trong dau boi tron. Cac hydrocarbon thom hau nhu luén c6 trong dau
boi tron thanh pham. Loai hydrocarbon thom (chi yéu 1a thom da vong, mach
nhanh ngin) ra khoi dau boi tron nguyén liéu trong cac qua trinh lam sach lya
chon va lam sach hép phu, hoac chuyén hoa ching thanh hydrocarbon
naphten va parafin trong cac qua trinh hydro hoa.

Dic diém cua hydrocarbon vong (naphten va thom) 1 c6 d6 nhét cao hon
nhiéu so v&i parafin, 13 chi s6 quyét dinh tinh linh dong ctia dau bdi tron &
nhiét do thip. Do d6 dé thu duoc dau boi tron cé tinh chat nhiét do thap tot
can phai loai parafin ran va hydrocarbon thom da vong mach nhanh ngan (co
chi s6 nhét thap). Nho d6 nhan duoc dau c6 tinh chat nhiét-nhdt tot (chi sb
nhét cao). Tuy nhién loai hoan toan cac hydrocarbon ndy lam x4u céc tinh
chit khac cta diu nhon, thi du do bén oxy hoa. D¢ sau lam sach tdi wu béng
dung méi Iyra chon phu thudc vao thanh phan nguyén liéu dau.

Céc chét nhua-asphanten nam trong cac phan doan sdi cao va gudron 1a
chinh. Ching thudc nhoém hop chit da vong bén canh carbon va hydro con
chira oxy, luu huynh, nito va d6i khi ca cac kim loai khac nhau. Cac chat
nhuya-asphanten 13 céc chat khéng mong mudn va dugc loai ra trong qué trinh
loai asphanten (lwong nhé ciing duoc loai trong lam sach bang dung méi lya
chon va 1am sach hip phu). Trong truong hop khong loai bé hoan toan cht
nhya-asphanten hiéu qua 1am sach bang dung méi lya chon giam, bdi cua
dung méi so véi nguyén liéu tang, giy kho khin trong hip phu va lam sach
bang hydro dau bdi tron, 1am x4au tinh chat ing dung va su tiép nhan phu gia
ctia dau boi tron.

7. Xir Iy bang dung méi lwa chon

Dé 1am sach va phan tach nguyén liéu dau tng dung rong rii cac qué trinh

dua trén sy hoa tan céc thanh phan cta nguyén liéu trong cac dung moi khac

nhau. Trong 1am sach lya chon tach cic chat khong mong mudn, c6 anh

huong xau dén tinh ng dung ctua san pham dau ra khéi nguyén li€u (nhién
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liéu, dau nhon va cac san pham khac). Cac chat khong mong muén gom
hydrocarbon thom da vong, hydrocarbon naphten-thom véi mach nhanh ngan,
hydrocarbon khong no, hop chat luu huynh, nito va nhya. Nguyén liéu cho
qua trinh 1am sach lua chon 1a distilat ddu nhon va deasphantizat va cac phan
doan nhién li€u diesel. Qua trinh lam sach lya chon dac biét c6 ¥y nghia ddi
v6i 1am sach dau nhon, do n6 lam ting hai tinh chét sir dung quan trong cua
dau nhon: d6 bén chdng oxy héa va tinh chét nhiét-nhét. San pham lam sach
(rafinat) c6 trong lugng riéng, do nhot, do axit va dac biét 1a do cde thép hon
so vo1 nguyén li€u va nhi¢t do dong dic cao hon; trong san phém ham lugng
hop chat luu huynh va d¢6 nhuém mau thap hon.

D0 sau lam sach lya chon va phan tach chat mong mudn va khong mong
mubn phu thudc vao dg lya chon va kha ndng hoa tan cia dung mdi va boi hoi
luu ctia n6 so voi nguyén li¢u, nhiét do lam sach... Piéu kién tién quyét cua
lam sach lya chon 13 tdn tai hé hai pha - pha nhe (dung dich rafinat) va pha
nang (dung dich chiét), nén g161 han nhiét d§ trén ctia qua trinh lam sach duoc
xéac dinh boi nhiét do t6i han hoa tan (CTS), trén gid tri nay & bat ¢t ty 18 nao
cua dung mdi va san phém hoa tan tao thanh h¢ mdt pha. Lua chon nhiét lam
sach dya vao nhiét do ti han hoa tan va tién hanh 1am sach & nhiét d6 dudi
gia tri nay 10 +~ 15°C.

Theo kha nang hoa tan hydrocarbon cac dung méi hiru co va vo co dugc
chia thanh hai nhom chinh. Trong nhom th&r nhat gom cac dung méi, ma &
nhiét do thudng co thé tron 14n voi cac chit 1ong ctia nguyén lidu & moi ty 18,
su hoa tan cua cac chit ran trong cac dung méi nay tuan theo qui luat chung.
Cac dung méi nay 1a hop chat khong phan cuc - cac hydrocarbon parafin 1ong
phan tir luong thap, khi hoa 16ng va hop chit véi moment ludng cuc khong
16n - tetraclo carbon, etyl eter, cloroform...

Dung moi nhém thtr hai 1a cdc hop chat co moment ludng cuc cao nhu
phenol, phurphurol, xeton aliphatic, dietylenglicol... Sy hoa tan cta cac thanh
phan cia dau thd trong cic dung médi ndy phu thudc vao ty 1¢ ciia ching va
nhiét 6. Cac dung méi c6 kha niang hoa tan khac nhau déi véi cac chat khac
nhau trong dau nguyén liéu, nén dugc goi 1a dung moi luya chon.

Do hoa tan cia cac thanh phan nguyén liéu trong dung mdi nhom hai phy

thudc vao thanh phan hoa hoc va ban chat cia dung méi. Khi diéu kién khong
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thay d6i cic chat phan cuyc trong nguyén liéu (nhwa va cac chat phi
hydrocarbon khac) s& hoa tan tot nhat. Cac hydrocarbon ctia nguyén liéu 1a
hop chét khong phan cuc va hoa tan trong dung moi phan cuc nho tuong tac
ciia phan ludng cuc cta phan tr dung mdi voi ludng cuc quan tinh cua
hydrocarbon.

Bén canh ban chat hoa hoc ciu trac phan tir ciia hydrocarbon ciing dnh
huong dén nhiét d6 toi han hoa tan. Khi ting s6 vong trong hydrocarbon nhiét
d6 toi han hoa tan giam manh va tang khi tang chiéu dai mach alkyl. Nghia 1a,
trong dung moi phan cuc hydrocarbon thom da vong s€ hoa tan trude tién.
Péi voi naphten va parafin chi s6 nay khong 16n do do phéan cuc cta cac hop
chat nay nho. Do d6 ¢ nhiét do xac dinh cac hydrocarbon nay hoa tan trong
dung méi phan cuc chi yéu dudi anh huéng cta lyc phan tan.

Do hoa tan cua cac nguyén td trong dau nguyén liéu nhém hai phu thudc
ca vao ban chit ciia dung méi. Khi danh gia anh hudng cia yéu t6 nay dén do
hoa tan céc chat can tinh dén hai tinh chit cia dung méi: kha ning hoa tan va
d6 lua chon. Kha nang hoa tan 1a kha nang hoa tan hoan toan cac chét can loai
ra. Do lya chon cua dung méi dic trung cho kha ning tich mot chat nay ra
khoi cac chit khac trong nguyén liéu. Thong thuong, moment ludng cuc cang
cao kha nang hoa tan cang cao. Cac nhom chuc ¢6 anh huong dén do lua chon
ctia dung mdi duogc sip xép theo thir tu sau:

NO, > CN > CHO > COOH > OH > NH,.

Trong cong nghiép dé ting kha ning hoa tan thuong str dung cac dung moi
hitu co khong phan cuc - benzen va toluen. Khi thém ching vao anhydrid,
phurphurol, phenol, xeton lam tang manh kha nang hoa tan va giam nhiét do
t&1 han hoa tan.

Trong cac hydrocarbon cua phan doan dau nhon hydrocarbon rin nhom
parafin, naphten, thom va naphten-thom véi mach alkyl thang, dai it hoa tan
trong dung moi nhat. Néu thém vao dung méi benzen hoic toluen, c6 thé chon
duoc hon hop, trong d6 & nhiét do xac dinh hydrocarbon trong dau nhon
khong bi hoa tan con tat ca cac hydrocarbon con lai bi hoa tan. Tang chiéu dai
radical hydrocarbon trong phan tir dung méi, do hoa tan tat ca cac hop phan
ctia dau nhon ting. Nhung do hoa tan ctia cac chat 1ong ting nhanh hon nhiéu

so v61 hydrocarbon ran, nghia l1a c6 thé dat dugc hoa tan hoan toan cac chat
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long & nhiét do thap, 1a diéu kién khong thuin loi cho hoa tan chat rin. Cac
dung moi nay la xeton cao (metyl-n-propyl xeton, metylbutylxeton...). Tang
chiéu dai radical hydrocarbon cta xeton lyc ludng cuc ctia dung méi tang, do
d6 khong can thém benzen hoic toluen vao xeton phan tir luong cao.

Thém dung mdi thtr hai vao dung moi1 khong phan cuc, thi du propan hoa
1ong, co6 thé diéu chinh kha nang hoa tan ciia dung méi thir nhat. Thi duy, thém
metan, etan va mot sd alcohol khac vao propan kha nang hoa tan ciia né giam.
Butan, pentan, cac dong dang ctia metan, olefin va mot sé dung méi phan cyc
lam tdng kha nang hoa tan cua propan. Cac phu gia lam tang kha ndng hoa tan
cua propan la phenol, crezol, furfurol va cac dung moi khac.

Nhu vy, st dung dung moi hdn hop dé 1am sach va phan tach dau tho
nguyén liéu cho phép diéu chinh kha ning hoa tan va do lya chon ciia chung .

C6 nhiéu dung méi duoc tng dung trong thuc té. Trong cac so d6 lam
sach lya chon hi¢n dai cic dung modi dugc st dung chinh 1a phenol,
phurphurol va dung méi hdn hgp - hdn hop phenol va phurphurol véi propan.
Uu thé cia phenol so véi phurphurol 13 ¢6 kha ning hoa tan cao dbi véi
hydrocarbon thom da vong, nhya va hop chét luu huynh, dic biét quan trong
trong 1am sach phan doan sdi cao va cin. Boi sé cua phenol thuong thap hon
phurphurol. Tuy nhién phenol kém phurphurol vé d¢ Iya chon, dan t6i véi chi
phi nhu nhau hiéu suét rafinat trong 1am sach bang phurphurol cao hon
phenol. Pé 1am sach phan doan dau nhon va deasphatizat tir dau luu huynh
phenol c6 wu thé hon; phurphurol hiéu qua hon trong truong hop do nhiét do
t61 han cua dung dich véi nguyén liéu (phan doan soi thap va phan doan giau
hydrocarbon thom) thap nén khong thé sir dung phenol. Dung méi hdn hop st
dung trong truong hop tién hanh dong thoi qua trinh deasphanten va lam sach
lua chon.

Phurphurol duoc tmg dung dé lam sach distilat diu nhon va can da loai
aspaten ldy tir chung cat chan khong dau c6 ham luong nhya thip hodc trung
binh. D61 khi n6 cling dugc st dung dé lam sach nhién liéu diesel ct truc tiép
va gasoil cta crackinh xuc tac. Phurphurol ¢6 d6 hoa tan thap va dé ting do
hoa tan can tang nhiét do. Lam sach bﬁng phurphurol thuong thyc hién & nhiét
d6 tir 60 dén 150°C. Trong diéu kién nay khong gip kho khan khi lam sach

nguyén li€u co6 nhi¢t 4o dong dac cao, lam tang su tiép xtc va phan tach
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rafinat va phan chiét. C6 nudc trong phurphurol lam giam kha ning hoa tan
va do lua chon cua no, do d6 ham luong nudc trong phurphurol khong duoc
qua 1%.

Khi 1am sach nhién liéu diesel ¢ st dung phurphurol khan can phai ha
nhiét @ chiét do hé c6 nhiét d t6i han hoa tan thap. Sir dung phurphurol c6
chtra nude khong lam gidm hi¢u qud lam sach, déng thot, tang nhiét do téi
han hoa tan, cho phép tién hanh lam sach & nhiét d6 30 + 50°C. Bdi cua
phurphurol so v&1 nguyén liéu phu thudc vao d¢ nhét ciia nguyén liéu va ham
luong cua cac chat khong mong mudn.

Phenol dugc sir dung 1am dung moi lya chon trong lam sach distilat dau
nhon va deasphantizat. N6 hoa tan t6t hydrocarbon thom mach nhanh ngin,
ddc biét 1a hydrocarbon da vong va nhya trong phan tir giau vong thom. Hop
chat nito chuyén hoan toan sang phan chiét. Phy thudc vao chat lugng nguyén
liéu va diéu kién 1am sach ham luong luu huynh sau khi lam sach béng phenol
gidm 30 + 50%. Do kha nang hoa tan cua phenol cao nhiét do td1 han hoa tan
ctia hdn hop phenol v6i nguyén liéu twong ddi thdp, nén viéc tmg dung nd
trong lam sach distilat dau nhon c6 d6 nhét thép gap khoé khan, do nhiét do
chiét thap bi han ché bai nhiét d6 két tinh cao ctia phenol.

Trong cac nha may kha nang hoa tan cta phenol gidm khi thém nudc vao
phenol va d6 Iya chon ciing giam.Tang do 4m cua phenol lam ting luong
rafinat nhung chat luong cta nd giam. Thém nudc vao phenol ciing lam giam
nhiét do nong chay cua nd. Bé giam kha ning hoa tan cta phenol cling c6 thé
thém cac dung moi khac c6 kha ning hoa tan thap nhu etanol, etylen glicol...,
nhung phuong phap nay khong ing dung trong cong nghiép.

Chiét nguyén liéu bang phenol tién hanh trong thap dém, ludi hodc thap
mam. Dé tach cac chit khong mong mudn tét hon can phai diéu chinh chénh
léch nhiét do gitra dinh va day thap. Chénh 1éch nhiét do nay la 10 + 15°C
trong lam sach phéan doan distilat va 15 + 20°C khi lam sach deasphantizat.
Nhiét d6 chiét phu thudc viao nguyén lidu va thuong trong khoang 45 =+
115°C. Chi phi phenol cho cac nguyén liéu khac nhau nhu sau: trong lam sach
phan doan distilat bdi phenol ddi voi nguyén liéu 1a 1,52 : 1 (khdi luong),
trong lam sach deasphantizat 1a 2,5+3,5 : 1. Khi ché bién dau boi tron c6 chi
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s6 nhét cao boi phenol so voi nguyén liéu dat 2,5+3,5 : 1 ddi voi nguyén liéu
distilat va 3,5+4,5 : 1 cho nguyén li€u can.

Lam sach nguyén liéu dau bang dung mdi lua chon gom: chiét cac thanh
phan cta nguyén liéu bang dung mdi, tao hé hai pha trong thiét bj hoat do lién
tuc, hoan nguyén lién tuc dung méi tir dung dich rafinat va dung dich chiét
bang cach nung néng, chung cit dung méi ra khoi dung dich, lam khan nudc
dung dich.

So do nguyeén tac hé lam sach lua chon.

1- Thap chiét; 2,5 — 10 nung dé gia nhiét rafinat va dung dich chiét; 3,4- thap
chung cat dung moi tir dung dich rafinat; 6,7- thap chung cat dung moi tir
dung dich chiét; 8- thap cat dung moi tir nudc; 9- bé chira dung moi.

I- Nguyén liéu; II- rafinat; I1I- phan chiét; IV- dung moi khan; V- hén hop
nudce va dung moi; VI- nudce; VII- hoi nudce.

Nguyén liéu I dugc xtr Iy bang dung méi trong thap chiét 1. Dung dich
rafinat duoc gia nhiét trong 16 nung 2 va trong thap 3 phan 16n luong dung
mdi khan duoc tach ra khoi rafinat; phan dung méi con lai trong hdn hop véi
nuéc duge cét tiép trong thap bay hoi 4. Dung dich chiét dugc gia nhiét trong
10 nung 5. Phan 16n dung méi duge cit ra khoi phan chiét trong thap bay hoi
6, phan con lai - cit ra trong thap bay hoi 7, tir thap nay thu duogc dich chiét
I1I. Dung mdi khan tir dinh thap 3 va 6 sau khi dugc ngung tu di vao bé chua

9, tir d6 no lai dugc dua vao thap chiét 1. Trong cac thap 4 va 7 dung moi
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duoc bay hoi hoan toan ra khoi rafinat va phan chiét nho hoi nuée. Hon hop
hoi dung moéi va nudc thoat ra tir dinh thap duoc dua vao cum lam khan,
trong d6 dung méi duoc tach ra khoi nude. Dung moi kho IV di vao bé chira
9, nude VI vao kénh hodc vao thiét bi xir Iy hoi dé san xuat hoi va lai quay vé

thap bay hoi.
8. Tach sap (Dewax)

Mot trong cac yéu cau d6i v6i san pham 13 d6 linh dong ctia nd & nhiét do
thap. Su mat linh dong ctia nhién liéu va dau nhon duogc giai thich 1a do kha
nang két tinh ciia cac hydrocarbon rin (parafin va serezin) trong dung dich
phan doan dau & nhiét d6 thap, tao thanh hé ciu tric, lién két v6i pha long. Dé
thu duoc dau nhon c6 nhiét do dong dic thip trong cong nghé san xuat da sir
dung cong doan loai sap (deparafin) voi muc dich 13 loai hydrocarbon ran.
Céc hydrocabon ran ciing 1a nguyén liéu dé san xut parafin, serezin va nhiéu
san pham c6 tmg dung rong rai.

Thanh phén hoa hoc cua hydrocarbon ran phu thudc vao gidi han nhi¢t d
s6i ctia phan doan. Trong cac phan doan dau nhon nhiét d6 soi thap ¢ chira
cac parafin ran ciu triic thang. Tang giéi han s6i ham luong n-alkan giam, con
ham lugng isoparafin va hydrocarbon vong, dac bi¢t 1a naphten tdng. Thanh
phan chinh cta cac hydrocarbon rén (serezin) tip trung trong cin chung cat
mazut, 13 naphten v&i mach nhanh cé cdu trac phan nhanh va luong nho
parafin va hydrocarbon thom v&i mach alkyl dai. Tang nhiét d§ so1 cua phan
doan ham lugng hydrocarbon ran ting va nhiét d6 nong chay ting.

Ban chit cua qua trinh loai sap 1a tach hydrocarbon rin ra khoi pha 1ong,
d6i v6i qua trinh nay hinh dang va kich thudc tinh thé dong vai trd quan
trong. Tinh thé parafin 16n nhat va c6 ciu trac 16p. Naphten va dic biét 1a
hydrocarbon thom c6 tinh thé kich thudc nhé va c¢é sé mit hinh thoi nho.

Loai sap c6 thé thuc hién bang mot s phuwong phap: két tinh hydrocarbon
ran nho lam lanh; két tinh hydrocarbon ran khi 1am lanh dung dich cua
nguyén liéu trong dung méi lua chon; tao phirc voi carbamid; chuyén hoa xtc
tac hydrocarbon ran thanh san pham nhiét do dong dic thap; hip phu phan
tach nguyén liéu thanh cac chat co nhiét do dong dic cao va thap; tac dung

sinh hoc. Phuong phap duoc st dung rong rai nhat 13 st dung dung méi lya
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chon; phuong phap it sir dung hon 1a qua trinh loai sap bang carbamid, tng

dung chu yéu dé giam nhiét do dong dic distilat nhién liéu diesel.
8.1 Logi sdp bang cdch két tinh cé sie dung dung méi

Qua trinh nay dua vao d¢ hoa tan khac nhau ciia hydrocarbon ran va long
trong mot s6 dung moi & nhiét d6 thap va co thé ung dung cho nguyén liéu
dau nhon voi thanh phan phan doan bat ky. Hydrocarbon ran ciia phan doan
dau nhon hoa tan gidi han trong dung mdi phan cuc va khong phan cyc. Sy
hoa tan cua cac hydrocarbon nay trong dung moi tuan theo qui ludt chung cua
su hoa tan cila chat ran trong chét 16ng va duge dic trung boi nhiing tinh chat
sau: do hoa tan hydrocarbon ran giam khi khéi luong riéng va nhiét d6 soi ctia
phan doan tang; ddi vai cac phan doan so1 trong cung mdt khoang nhi¢t do do
hoa tan cua hydrocarbon rin cua cing mét diy dong dang giam khi phan tir
luong tang; do hoa tan ctia hydrocarbon ran ting khi ting nhiét do.

D0 hoa tan cua hydrocarbon trong dung moéi phan cuc phu thudc vao kha
nang phan cuc cua phan tur cia chiing. Do kha nang phan cuc cua cdc phan t
thip nén moment ludng cuc cam tng cia cic hydrocarbon ran khong 16n, do
d6 su hoa tan cta chung trong dung moi phan cyc dién ra dudi tic dung cia
luc phan tan 1a chinh. Do hoa tan cua cic chat con lai trong phan doan dau
nhon 1a do twong tac cia luyc cam ung va dinh huéng qui dinh, tuy nhién tac
dung cua lyc phan cuc cao hon, nén ngay & nhiét do thép céc chat nay nam lai
trong trang thai dung dich. Ha nhiét d6 anh hudng cta luc phan tan yéu dan,
trong khi d6 anh hudng cta lyc phan cuc manh 1én; din dén & nhiét do du
thap hydrocarbon ran tach ra khoi dung dich va nhd c6 mach parafin dai nd
gan nhu két tinh.

Qua trinh loai sap c6 str dung dung mdi lya chon tién hanh lién tuc va gém
cac giai doan sau:

— Tron nguyén li€u véi dung moi

— Xir 1y nhiét hon hop

— Lam lanh dan dung dich thu dugc dén nhiét d cho trudc; tach tinh
thé hydrocarbon ran ra khéi dung dich

— Téach pha léng - long

— Thu hdi dung méi tir dung dich dau nhon loai parafin va sap.
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So do cum loai sap co su dung dung moi lya chon
1- May tron; 2- thiét bi gia nhiét bﬁng hoi; 3- may lanh bé“mg nudc; 4-
thap két tinh; 5- thap két tinh bang amoniac; 6- may loc chan khong; 7- tich
dung méi ra khoi dung dich dau nhon loai sap; 8- tach dung méi ra khoi sap.
I- Nguyén li€u; II- dung moi; III- dung dich nguyén li¢u; IV- nhii tuong
hydrocarbon ran; V- dung dich dau nhon loai sap; VI- dung dich sap; VII- dau
nhon loai sap; VIII- hydrocarbon rin (sap).

Nguyén liéu I va dung mdi véi ty 1é cho trudc tron 1an nhau trong trong
thiét bi tron 1 va duoc xtr 1y nhiét trong thiét bi gia nhiét bang hoi 2. Néu
nhiét d§ nguyén li¢u nap vao so dd cao hon 60°C thi khong can xur 1y nhiét.
Tiép theo dung dich nguyén liéu III duoc lam lanh trude tién trong may lam
lanh bang nuéc 3, sau d6 trong thap két tinh 4, trong d6 chit 1am lanh 13 dung
dich dau nhon tach sap (filtrat) V va trong thap két tinh bing amoniac 5 véi
chat 1am lanh 1a amoniac. Néu nhiét d6 sau khi 1am lanh can thap hon -30°C
thi str dung chat 1am lanh 1 etan. Nhii twong lanh ctia hydrocarbon ran trong
dung dich dau nhon IV qua bé chira (khong thé hién trong hinh) vao may loc
6 dé tach pha ran ra khoi pha long. Can hydrocarbon ning trén luéi loc duoc
rira bang dung méi lanh II va di vao vit tron, trong d6 ciing bd sung mot
lugng dung moi II dé tao kha nang tron can. Nho loc nhan dugc dung dich
dau loai sap V, c6 chira 75 + 80% dung méi, va dung dich hydrocacn ran VI
v6i ham luong diu nhon nhé. Ca hai dung dich dugc dua vao thap phuc hdi

dung moi 7 va 8.
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Dau nhon loai sap sau khi thu hoi dung méi VII duoc dua di 1am sach, con
sap ran dugc ché bién tiép dé san xuat parafin va serezin. Dung moi hoan
nguyén quay trd lai trén voi nguyén li€u, rira can, va mot luong nho dua vao
vit tron. Phu thudc vao thanh phan phan loai va thanh phan phan doan cua
nguyén liéu dung méi c6 thé duoc dua vao tron dong thoi hodc theo timg licu
& nhiing vi tri xac dinh doc theo duong lam lanh nguyén liéu.

8.2 Qud trinh logi sdp bang dung méi lam lam lanh

Trong phan 16n cac so d0 loai sap va tach dau sir dung amoniac va propan
lam chat 1am lanh. So d6 nguyén tic tach sap lanh sir dung amoniac lam chat

1am lanh dugc thé hién trong so dd sau:

So do nguyén tdc tach sap va tach dau lanh véi chat lam lanh amoniac.
1- Thap két tinh; 2- thung trit; 3- thap tach long; 4- may lam lanh; 5-
binh chira; 6- thung trung gian; 7- tich dau; 8- may nén.

I- Amoniac hoi; II- amoniac 16ng; I1I- nudec.

Hoi amoniac tach ra tir thap két tinh 1, qua thung trit 2 di vao thap tach
long 3, sau do6 nén bac I trong may nén hai bac 8 va dudi ap suét 0,25 + 0,3
MPa duoc dua vao thung trung gian 6, trong d6 né duoc lam lanh nho bay hoi
amoniac 16ng II dén tir binh chta 5. Tir thung trung gian 6 hoi amoniac duoc
dua vao binh ap suit cao cia mdy nén 8, trong d6 né duoc nén dén ap suat
ngung tu (1 = 1,2 MPa). Sau d6 qua thap tach dau 7, hoi vao mdy lam lanh
dang ong dtng 4.
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Amoniac ngung tu I chay vao thung chtra 5, tr d6 vao thung trung gian,
trong d6 ha nhiét do tir 34 + 36°C (nhiét d6 ngung tu) xudng dén 0 + 5°C nho
bay hoi amoniac chira trong thung. Amoniac da lam lanh di vao binh trit 2 va
sau d6 vao thung két tinh 1, trong d6 nho bay hoi amoniac nhii tuong
hydrocarbon ran trong dau nhon duge lam lanh. Amoniac 1ong tir thing trung
gian 6 nap vao thung trit 2 qua van diéu chinh mirc. Nhiét d6 hdn hop lanh tai
ctra ra khoi thap két tinh dugc diéu chinh nhd van gan trén duong xa hoi

amoniac tu thung trr.
8.3 Loai sap trong dung dich xeton - dung moi aromat

Trong cong nghi€p cac qud trinh loai sép trong dung dich xeton phan tu
luong thip (metyletylxeton hodc aceton) trong hdn hop véi benzen va toluen
dugc tng dung rong rai nhit va trong thoi gian sau ndy chi st dung toluen. O
mdt s6 noi str dung metylisobutylxeton.

Viéc st dung hdn hop dung méi voi kha ning hoa tan khac nhau dbi véi
hydrocarbon 16ng va ran nho thay dbi ty 1& xeton va aromat trong hdn hop, c6
thé loai sap nguyén liéu voi ¢ nhét va thanh phan phan doan bat ky o nhiét
d6 qua trinh khac nhau va thu dugc diu nhon c6 nhiét do dong dic bién thién
rong. Hién nay qua trinh nay dugc tién hanh theo hé hai bac, trong d6 sap
duoc rira trong qua trinh loc bac hai ¢ nhi¢t do cao hon. Véi so dd nhu vay co
thé tang hi¢u suét diu nhon loai sap va tde dd loc huyén phu, gidm ham lugng
dau nhon trong sap so voi qua trinh mot bac.

So d6 goém hai cum cong nghé: két tinh, loc va thu hoi dung méi tir dung
dich dau nhon tach sap va sap. Nhiét d6 loc phu thudc vao nhiét 46 dong dic
yéu cau d6i v6i dau nhon san pham va tinh chét ctia dung moi, cu thé 1a kha
ning hoa tan va do lwa chon cua nd. Duédi ddy din ra nhiét d6 loc (°C) huyén
phu cia nguyén liéu distilat dé san xuat dau nhon loai sap voi nhiét do dong
ddc tir -15 dén -20°C.

bac loc
I 11

Aceton-toluen tlr -25 dén -28 tir-15 dén -16
Metyletylxeton (MEX)-toluen ~ tir-22 dén-23  tir-12 dén -13
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Trong qua trinh loc vai loc bi nudc da va sap bit kin, do d6 n6 duoc rira
bang dung méi nong theo chu ky.
Thu hoéi dung méi tir dung dich ddu nhon loai sap tién hanh trong 4 béc,

con tur dung dich sap - ba bac.
8.4 Loai sap trong dung dich propan

Trong qué trinh loai sap trong dung dich propan hoa long c6 hai phuong
an lam lanh dung dich nguyén liéu: chét lam lanh thudng duoc st dung trong
giai doan lam lanh cudi - amoniac va nhd bay hoi tir dung dich cua chinh
propan trong thiét bi dimg hodc nam ngang hoat dong luan phién. Tc do lam
lanh ctia dung dich dugc diéu chinh bang tc do giam ap suat. Do do, trong
thiét bi su bay hoi ctia propan phu thudc vao vi¢c xa hoi propan, dé thyuc hién
trong so d6 sir dung may nén khi. Boi cia propan so v6i nguyén liéu duoc giir
cd dinh nhd bd sung lién tuc propan dé bu vao luong bay hoi hodc thém
propan lanh vao giai doan 1am lanh cudi cung.

Uu diém co ban cta qué trinh nay 1a don gian va kinh té, do propan dong
thoi 13 dung méi va chit 1am lanh. Ngoai ra, hoi propan con duoc st dung dé
thoi can trong may loc. Pidu ndy cho phép bo dng dan khi tro trong so do.
Trong qua trinh loai sap bang propan nhd d6 nhdt cua dung dich nho & nhiét
do thép, nén toc do lam lanh cao hon nhiéu so véi khi sir dung xeton. Trong
qué trinh 1am lanh, dac biét ddi vai nguyén li¢u can, su két tinh hydrocarbon
ran va chat nhya dién ra déng thoi dan téi tao thanh tinh thé 16n, cho toc do
loc nhanh - dat 600-1.000 kg/(m®.gid) theo nguyén liéu, tinh trén toan bo bé
mat loc.

Loai parafin nguyén liéu distilat c6 toc do loc giam 10 + 15 lan do tao
thanh hydrocarbon rin ciu trac tinh thé nho. C6 thé ting hiu qua cta qua
trinh trong truong hop niy bang cach thém mot sé phu gia dé tao thanh tinh
thé 16n hon. Do propan c6 d6 hoa tan cao nén boi ctia nd so véi nguyén licu
khéng 16n - tr 0.8:1 dén 2:1 (thé tich). Trong khi d6 do hoa tan cua
hydrocarbon rin trong propan cao doi hoi nhiét do deparafin thap dé co thé
tach hoan toan cac thanh phan két tinh.

8.5 Loai sap trong dung dich dicloetan-metylenclorua

177



Qua trinh nay c6 tén goi 1a Di-Me, duoc tng dung dé san xuat dau nhon
va loai distilat va cin c6 nhiét d6 dong dic thip. Dung méi dugc dung 1a
dicloetan (50 + 70%) chét trg lang hydrocarbon ran va metylen clorua (50 +
30%) - 1a dung mdi cho dau nhon. Khi tmg dung dung méi nay loai sap tién
hanh & nhiét d6 1am lanh cudi va loc gén voi nhi¢t do dong dac parafin ctua
dau nhon, do d6 tiét kiém duoc chat lam lanh. Boi chung ctia dung moi so véi
nguyén liéu 1a 1:3 - 1:5 (t.t.). Loai sap mdt bac c6 thé thu dugc dau nhon co
nhiét do dong dac -200C va parafin vé1 ham luong dau nhon 2 + 6% (k.L.).
Khi so d6 hoat dong theo hé loc hai bac cho phép thu dugc parafin c6 ham
luong dau nhon dudi 2%. Mot trong nhimg wu diém cia qué trinh 1a téc do
loc huyén phui ctia hydrocarbon rin cao - dén 200 kg/(m”.h) theo nguyén liéu
trén toan bo bé mat may loc. Dung moi khong tao thanh hdn hop nd va khong
phai 14 chat d& chay, do d6 trong so @6 khong c6 hé thong cap khi tro.

Nhugc diém ciia qua trinh nay 1a dung moi khong bén nhiét ¢ 130 +
1400C, tao thanh cac san pham dn mon. Deparafin trong dung moéi dicloetan -
metylenclorur ciing duoc tién hanh trong so d6 nhu cia qua trinh loai sap st

dung dung mdi xeton-dung mdi aromat.
8.6 Logi sdp sdu (nhigt dé thip)

Deparafin sau ung dung dé san xuét diu nhon nhot thép, nhiét d§ dong dac
thip. Qua trinh nay tién hanh trong dung dich xeton-toluen & nhiét d6 lam
lanh cudi va loc huyén phu ¢ -62 + -64°C. Nhiét d6 lam lanh thap nhu vay
khong thé c6 duoc néu sir dung chat lam lanh 1a amoniac, do d6 trong quéa
trinh loai sap sau trong giai doan lam lanh cudi sir dung chat 1am lanh 13 etan
hoa long. Deparafin sdu chi tién hanh véi nguyén liéu 1a rafinat cua phan doan
dau nhon soi thap, hydrocarbon ran cta nd chi yéu 1a n-alkan, tao thanh tinh
thé 16n, cho phép loc hoan toan pha ran ra khoi pha long va thu duoc dau
nhon ¢ nhiét 46 dong dic tir -45 dén -55°C.

Két qua ciia qua trinh nay 1a chi s vé chét lugng dau nhon loai sap thay
d6i manh hon so v&i loai sap thong thuong. Deparafin sau thudng dugc tién

hanh lgc hai bac, déi khi loc ba bac, cho phép tang nhiét do loc.
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9. Tach asphalten

Trong cin chung cat dau (gudron, phan c¢6 dic, semigudron) bén canh
hydrocabon phan tir lugng cao con chtra ham lwong 16n chat nhwa-asphaten.
Nhiéu trong s cac hydrocarbon ké trén 1a thanh phan khong mong muén cho
dau nhon, do d6 nhiém vu 1 phai lam sach cac phan doan dau nay. Hiéu qua
lam sach cin dau khoi chét nhyua béng dung moi lya chon don chat 1a khong
cao ngay ca khi boi s6 dung méi cao. Piu nay co thé duoc giai thich 1a do
khong phai tat ca cic thanh phin cta nhya hoa tan tét trong dung moi lya
chon. Vé co ban cac chit nhya-asphanten hoa tan hodc phan tan trong nguyén
lidu c6 thé duoc loai ra béng cach xu ly can béng axit sulfuric, cling nhu alkan
phan tir luong thip hoa 16ng. Phuong phap loai asphaten bang axit sulfuric,
dic biét khi két hop vai 1am sach tiép xtic bang dat sét tiép theo, phu hop dé
san xuat diu nho can tir phan ¢6 dau tho it nhya. Tuy nhién, do chi phi axit
sulfuric cao va tao thanh luong 16n axit gudron kho st dung khién cho
phuong phép nay kém hiéu qua.

Qua trinh tach asphaten gudron va phan c¢6 bang alkan phan tir lugng thap
héa 16ng dugc Gng dung trong san xuit khong chi ddu nhon nhdt cao, ma ca
nguyén li€u cho crackinh xuc tac va hydrocracking. Dung méi dugc dung
rong rdi 12 propan héa 1ong, dic biét trong san xuat dau nhon, nhung trong
mot s6 nha may ciing stt dung hdn hop propan-butan. Vién dau khi Bacu da
dé xuat qua trinh tach asphanten bang phan doan xang véi tén goi “qua trinh
Doben”.

O nhiét do g?m v6i nhiét do téi han cia propan (96,8°C), do hoa tan cua
cac phan trong nguyén liéu dau nhon giam. Piéu nay dién ra 1a do khi nhiét
d6 dung dich gan t&i ving trang thai t6i han cua dung méi thi khoi lugng
riéng cta nd giam manh, dan téi ting manh thé tich mol. Chi s6 nay d6i véi
hydrocarbon phan tir luong cao thay d6i it. Do luc kéo gitta cac phan tir dung
moi va hydrocarbon gidm lam giam d¢ hoa tan.

Do hoa tan cia hydrocarbon cta nguyén liéu ddu nhon trong propan trong
ving nhiét d6 cao (75 + 90°C) giam khi khéi luong riéng va phén tir lugng
tang. Nhya va dac biét 1a asphaten 1a nhiing chit hoa tan kém nhat trong
propan long; trén co s¢ nay da st dung propan lam dung moéi cho qué trinh

tach asphaten. Khi tiép tuc ting nhiét do cac hydrocarbon da vong phan tir
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lugng cao, cac hydrocarbon it vong v&i mach alkyl dai ¢ lai trong dung dich.
Do hoa tan cia cac hydrocarbon da vong va nhya ¢ nhiét do gan véi nhiét do
t6i han ctia propan gan dén 0, con do hoa tan cua hydrocarbon naphten va
hydrocarbon thom nhe tiép tuc giam. Su phu thudc nay cta kha ning hoa tan
clia propan vao nhiét do (trong ving gan v&i nhiét do toi han ciia propan)
quan sat thay & ap suat ing véi ap suat bao hoa ciia hoi propan & nhiét do xac
dinh. Viéc tao 4p suat cao hon &p suat hoi bdo hoa ctia propan dan téi ting
khéi lugng riéng va kha ning hoa tan ctia nd. Do d6, néu & hai nhiét do khoi
luong riéng cua propan nhu nhau (thi du, 409 kg/m’), hiéu suét va tinh chat
cua cac hydrocarbon hoa tan trong propan nhu nhau.

Thong thuong qua trinh tach asphanten thuc hién & 4p sudt cao hon doi
chut so v6i ap suat hoi bdo hoa ctia propan hoa 16ng. Tron phan ¢o véi propan
(hodc butan), cac lidu lwong dau tién ciia né hoa tan hoan toan trong phan cb.
Luong dung mdi can dé bdo hoa nguyén liéu phu thudc vao thanh phan
nguyén liéu va nhiét d6. Trong nguyén liéu chira cang nhiéu chat nhya-
asphanten va hydrocarbon phén tir lvgng cao thi lvgng dung méi can thiét cho
bdo hoa cang thap. Nhiét 46 cang thap, chi phi dung méi cho tao hdn hop bao
hoa cang cao.

Khi tiép tuc thém propan (¢ nhiét dd hdn hop ¢ dinh) tao thanh pha tha
hai gdbm propan va hydrocarbon hoa tan. Nhu trén di néi, ¢ nhiét d6 gan véi
nhiét d6 toi han, propan hoa tan mot lwrgng han ché hydrocarbon. Dung dich
bdo hoa hydrocarbon trong propan tao thanh bang cach nay (16p trén) cin
bang v6i dung dich bitum bio hoa (16p dudi). Pé phan tach tot nguyén liéu
trong hai pha (dau nhon va bitum) boi propan so v6i nguyén liéu tuwong d6i
cao - khong thap hon 3 phan thé tich propan va 1 phan thé tich nguyén liéu.
Do hoa tan cua hydrocarbon phan tir lugng cao trong propan long gi6i han, dé
tach cac thanh phdn mong mudn ra khoi nguyén liéu can du nhiéu dung moi.
Pong thoi ciing can tién hanh tach naphten ¢ nhiét do cao khi do hoa tan cua
hydrocarbon trong propan giam. Pay la dic diém cia propan so v6i nhiéu
dung mai khac (phenol, furfurol va cac chét khac).

O nhiét d6 6n hoa (40 = 70°C) khi ting boi propan chat luong san phan
loai asphanten (deasphantizat) ting, nhung hiéu suat giam. Sau khi dat duoc

d6 hoa loang t6i wu hiéu suat deasphantizat ting, nhung chét luong giam. O
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nhiét do rat gan véi nhiét do toi han cua propan khéng co duge boi ti vu cua
propan v&i nguyén li€u; chi phi propan tang.

Boi can thiét cia propan ddi véi két tia cac chat nhua- asphanten phu
thuoc vao ndng do hydrocarbon mong mudn trong nguyén liéu. DPbi voi
nguyén liéu it nhya c6 ham luong parafin-diu nhon cao can ¢ bdi propan cao
hon so v61 nguyén liéu giau nhya- asphanten. Thi du, loai asphanten trong
phan c6 ciia dau it nhya ty 1& tdi uu propan : nguyén lidu 14 8:1 (theo thé tich),
con khi loai asphanten trong gudron dau nhiéu nhya can ty 1¢ 4 : 1. Diéu kién
khac khong kém phan quan trong 1a nhiét do qua trinh loai asphanten. Nén
tién hanh qua trinh & ving nhiét d6 twong dbi thap, khoang 50 + 85°C, do
dudi 40 + 50°C nhya trung hoa hoa tan trong propan tuy khong nhiéu, & nhiét
d6 900C, gan véi nhiét do téi han cua propan (96,8°C), nhiéu hydrocarbon
mong mudn khong hoa tan trong né va bi tach ra cing véi nhua.

Thong s6 chinh cua qué trinh loai asphanten khong chi 1a nhiét do, ap suét
va bdi propan so véi nguyén li€u, ma ca dang dung modi va do sach cia no.
Butan c¢6 do Iya chon thip hon propan nhung cao hon etan. Metan va etan lam
cho hoi propan khé c6 dong trong may lanh. V&i ndng d6 etan trong dung
moi khong dang ké qua trinh loai asphanten dién ra ¢ ap sudt qua cao, do d6
trong propan k¥ thuat chira khong qua 7% (k.l.) cac hydrocarbon khac cung
day, trong do khong qué 3% etan. Sy hi¢n di¢n cua propylen va butylen cling
khéng mong mudn, do chung 1am ting d6 hoa tan nhya va hydrocarbon thom
da vong.

Hi¢u qua loai asphanten cling phu thudéc vao mic dd loai phan doan dau
nhon trong chung cit chan khong mazut - chira trong phan doan gudron dén
500°C. Nhu trén di thiy, phan doan phan tir luong thap cua deasphantizat hoa
tan trong propan nhiéu hon phan doan phan tir luong cao ¢ ving nhiét 46 gan
v61 nhiét dO té1 han. Ngoai ra, do anh huong cua lyc phan tan cac phan doan
phan tir luong thip hoat dong nhu dung méi trung gian, 1am ting do hoa tan
clia cac phan doan sdi cao va nhuya trong propan. Piéu nay khién cho viéc
phan tach chung s& khé hon. Nguyén liéu voi thanh phan phan doan rong tach
asphanten kém hon nguyén liéu da loai phan doan nhe. Loai asphanten dau
nhiéu diu nhon, nhan duge tir nguyén li¢u c6 dac (khong c6 phan doan dudi

500°C), c6 d6 cde va dd mau thap hon deasphantizat véi phan doan soi thap.
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Murc d0 loai asphanten ra khoi nguyén li€u trong thap dugc danh gia trude
tién thong qua do cdc cuia deasphantizat, do nhira va hydrocarbon da vong ¢
d6 cbc cao. Sau khi loai naphten d6 cdc, khdi luong riéng, chi sé khic xa va
ham luong kim loai (niken va vanady) giam; cac chat ndy co dic trong san
pham day - bitum loai naphten. Ham lugng luu huynh trong deasphantizat
thap hon trong nguyén liéu, nhung loai luu huynh sau khong dién ra.

Nhuya va dic biét 1a asphanten dugc dac trung la c6 kha nang nhuoém mau
cao. Gudron voi khdi luong riéng 16n c6 mau den, con deasphantizat c6 mau
tir vang sang dén xanh-xam toi. Tang mirc 1am sach, cuong d6 mau cua
deasphantizat giam.

Phy thudc vao dic tinh ctia nguyén liéu, yéu cau vé chat luong va diéu
kién qua trinh hiéu suit deasphantizat dao dong tir 26 dén 90%. Nhin chung,
khi tang do cde cla nguyén li¢u hi¢u suét deasphantizat nhan dugc trong qua
trinh loai asphanten bang propan giam.

Céc so dd cong nghé loai asphanten trong cong nghiép c¢o hai loai: mot bac
va hai bac. Ché bién gudron theo so dd hai bac c6 thé thu duoc deasphatizat
c6 do0 nhot khac nhau; téng hiéu suit cua chung cao hon deasphatizat thu
duoc trong so dd mot bac. Hiéu suit theo nguyén li€u cua so dd thay doi tir
vai trim dén vai ngan tin/ngdy. Trong cac so d6 cong suit 1on loai asphaten
tién hanh trong hai thap hoat dong song song.

Trong so dd loai asphanten mot bac nguyén liéu cin (gudron, phan ¢6) nhd
may bom 17 bom qua thiét bi gia nhiét bang hoi 2 vao thap loai asphanten.
Trong mdt s6 so dd trude khi dugce gia nhiét nguoi ta dwa vao nguyén licu
mot luong propan; dé tranh va dap thay lyc str dung thiét bi tron. St dung
thap c6 hai hodc ba cira nap nguyén liéu va propan. Propan hoa 16ng 13y tir bé
chtra 7, nho may bom 18 bom qua thiét bi gia nhiét bang hoi 1 di vao phan
dudi ctia thap 3. Trong phan giita ciia thap, propan trong dong di 1én tiép xtic

voi nguyén liéu néng hon va dong tuan hoan noi.
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So d6 cong nghé mét béc loai asphanten trong gudron bang propan
1- Thiét bi gia nhiét propan bang hoi ; 2- thiét bi gia nhiét nguyén liéu bang
hoi; 3- thap loai asphanten; 4- thiét bi gia nhiét noi bang hoi; 5, 5a, 6- thiét bi
ngung tu propan; 7- bé chira propan long; 8, 9- thiét bi bay hoi propan tir
dung dich deasphantizat; 10- 10 nung dé gia nhiét dung dich bitum; 11- thiét
bi tach hoi propan tir dung dich bitum; 12, 13- thap bay hoi; 14- thiét bi
ngung ty; 15- mdy lam lanh deasphantizat; 16- may lam lanh bitum; 17- may
bom nguyén li¢u; 18- may bom propan; 19- may bom deasphantizat; 20- may
bom bitum; 21- may nén propan; 22- thiét bi ling giot 1ong.

I- Nguyén li€u; II- propan; III- hoi propan; IV- dung dich deasphantizat; V-
deasphantizat san phém; VI- dung dich bitum; VII- bitum; VIII- hoi nudc; IX-
nugc

Dung dich deasphantizat cung lugng 16n propan duoc gia nhiét trong vung
gia nhiét bang hoi 4, ling va tach ra tir trén dinh thap. Sau khi giam ap dén
khoang 2,4 MPa dung dich nay di vao thiét bi bay hoi nim ngang 8, duoc gia
nhiét bang hoi nudc ap suat thap, sau d6 vao thiét bi gia nhiét 8. Mot phan
propan chuyén sang trang thai hoi nho giam ap. Deasphantizat tach ra tir thiét
bi gia nhiét 9 c6 chta luong nhé propan (thuong khong qua 6%), duge ché
bién tiép trong thap bay hoi 12 bang hoi nudc. Tir trén thap 12 hén hop

propan va hoi nudc tach ra, con tir ddy thap thu dugc deasphantizat san pham
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va n6 duoc may bom 19 bom qua may 1am lanh 15, rdi vao bé chira. Mrc loai
hoan toan propan dugc diéu chinh theo nhiét 6 bat chay cta deasphantizat.

Dung dich bitum ra khoi day thap 3 dugc gia nhiét trong éng xodn cia 10
nung 10, trong d6 phan 16n propan duogc bay hoi. Hoi propan tach ra khoi chat
long trong thap tach 11, lam viéc dudi ap sudt nhu trong thiét bi bay hoi 9.
Céan propan bay hoi nho hoi nuéc trong thap bay hoi bitum 13. Bitum cua
deasphantizat dugc bom ra khoi day thap bang may bom 20.

Hoi propan ap suat cao tir thiét bi gia nhiét 8 va 9 va thap tach 11 di vao
thiét bi 1am lanh 5 va 5a. Propan hoéa léng dugc thu gom trong bé chira 7.
Thap lang duoc sir dung dé tach hoi propan ra khéi nhitng giot 1ong bi hoi
cuén theo. Trong thiét bi 1am lanh 5 hoi propan ngung tu dudi ap suat gan vai
ap sudt trong thiét bi 9 va 11, nghia la 1,7 + 2,1 MPa. Hoi propan ap suat thap
trong hon hgp v&i hoi nude tir cac thap 12 va 13 tach ra khéi hoi nudc trong
thiét bi ngung tu 14, sau d6 qua thap lang giot 1ong 22, duoc nén bang may
nén 21 va dwa vao thiét bi lam lanh 6. Luong propan mat mat dugc bd sung
vao bé chira 7.

Néu propan nap vao thap 3 qua hai bd phan phdi thi phan propan di vao b
phan phdi trén duoc gia nhiét dén nhiét do cao hon (thi du, 75°C) so véi phan
propan dua vao bd phan phdi duéi. Mot phan hoi propan nén dugc dua quay
tré lai vung trén cua thiét bi ngung tu 14, véi muc dich gitt cho ap suét trong
d6 khong thap hon ap suét khi quyén va nhd d6 tranh khong cho khéng khi
tham nhap vao thiét bi va tao thanh hdn hop nd. Trong nhiéu so dd con cbd
thap 1am sach propan bing dung dich kiém. Loai kiém ra khoi propan tuan
hoan trong so d6 bang dung dich hydrosulfur, 1am giam &n mon thiét bj va
6ng dan.

Dudi day 13 ché do cong nghé cta so d6 loai asphanten gudron nhura thap:

Nhiét d9, °C:

Nguyén liéu vao thap 3 120+130
Dinh thap 3 75+ 85
Pay thap 3 50+ 65
Trong thiét bi bay hoi 8 80+ 85
Trong thiét bi bay hoi 9 150165

Ap suét hoat dong, MPa:
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Trong bé chira propan long 1,7+1,8

Trong thap 3 3,7+4,4
Trong thiét bi bay hoi 8 2,224
Trong thiét bi bay hoi 9 1,7+2.1
Trong cac thap 12, 13 (ap suét tuyét doi) ~0,12
Ty 1é propan:nguyén liéu (thé tich) 4:1+6:1

Trong bitum loai asphanten thu duoc trong so do loai asphanten mot bac
phan c¢6 va gudron con chira nhiéu thanh phan c6 ich nhu parafin-naphten va
hydrocarbon thom it vong. Tach chung ra khdi bitum loai asphanten trong qua
trinh loai asphanten bac hai c6 thé ting dang ké ngudn nguyén liéu cho san
xudt ddu nhon cin do nhét cao. Ngoai ra, viéc phan loai hai deasphantizat co
d6 nhot khac nhau (6 100°C trong bac I do nhét tir 18 dén 23 mm®/gidy, trong
giai doan II: trén 40 mm?/gidy), cho phép mé rong chung loai dau nhon cin
thuong phiam. Do d6 trong mot s nha may di st dung qua trinh loai
asphanten hai bac. Trong thap loai asphanten bac II c6 ap sudt va nhiét do
thip hon trong thap loai asphanten bac I; bdi propan so v6i nguyén liéu cao
hon nhiéu. Pé van chuyén dung dich bitum vao thap thir hai khong can ding
may bom vi 4p sudt trong thap loai asphanten bac I cao hon. Propan tir dung
dich deasphantizat bac I va II dugc hoan nguyén riéng. Deasphantizat bac 11
chira lugng dang ké hydrocarbon thom. Dau nhon tir deasphantizat bac I sau
khi 1am sach bang phenol va tach parafin c¢6 chi s nhét 80 = 90 va ham luong
cdc 0,3 + 0,4 %, dau nhon tur deasphantizat bac II c6 chi s6 nhét 7 + 90 va
ham luong cbe 0,8+1,2 %.

M4t mat propan trong so d6 cong nghiép loai asphanten mot bac 1a 2 + 3
kg/tin gudron dugc ché bién; trong so d6 loai asphanten hai bac - cao hon.
Chi phi nhién liéu cho 10 nung (phu thudc vao chét liéu nguyén liéu, d6 sau
loai asphanten, ham lugng propan trong dung dich bitum, dang nhién li¢u...)
1a khoang 15 + 30 kg/ tdn gudron. Pic trung cua cta so d6 loai asphanten 13

¢6 chi phi hoi nuéc cao, chiém 50% tong chi phi hoat dong.
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Chuong 12
SU PHAT TRIEN CUA CONG NGHE LQC DAU

1. Gidi thi€éu

Ngay nay cic nha ché bién dau phai d6i mit véi thach thire 16n 1 dau tho
ngdy cang ning hon va chua hon. Mot thach thirc khac 1a tiéu chudn chat
luong ngay cang cao hon. Do d6 viéc nghién ctru va Gmg dung nhing tién bod
cong nghé trong loc va ché bién dau 1a doi hoi thuc té va duge day manh. Cac
tién bo nay dugc tng dung trong cong nghé, xuc tic va thiét bi ché bién. Cac
qua trinh duoc cha ¥ cai tién nhiéu nhat 13 1am sach bang hydro, loai hop chat
lru huynh va hydrocracking va tan dung phan nguyén liéu ning.

Dau khi ngdy nay d3 tré thanh ngudn tai nguyén thién nhién vo cing qui
gia, mang tinh chién lugc quan trong, cé thé lam thay d6i va khoi sic nén
kinh té ctia mot qubc gia. Bo truong ning lugng Anh da timg néi “Du trit dau
mo cua mot nude that qui nhu dy trir vang va ngoai té€ vay”. Pa hon mdt thé
ky qua di va chic chan trong nhiéu nam téi, dau mo va khi thién nhién van
duogc coi 1a ngudn nhién liéu, nguyén liéu chii yéu cho cong nghiép ché bién
ctia nhiéu qubc gia trén thé giéi. Dau khi khong chi ¢6 y nghia to 16n vé mat
kinh té ma con co v nghia chinh tr1 xa hoi, tao ra mét luong vat chét to 16n
g6p phan on dinh va phat trién kinh té, x hoi, tao kha niang cit canh cho
nhiéu quéc gia.

Su tang trudng kinh té thé giéi dan t6i nhu ciu nhién liéu distilat ting.
Nhién lidu diesel 1a nhién liéu van tai quan trong nhat trong mot sé nuéc kinh
té phat trién va ving kinh té phat trién manh dé van chuyén hanh khach va
hang héa. Tiéu thu nhién liéu distilat trung binh trong mot sé nudc phat trién
du doan tang vai %/nam trong nhirng nam 2000.

Trong giai doan t6i cic nha ché bién dau phai d6i mat v6i thach thic 16n
phai san xuat nhién liéu sach hon ddi voi méi trudng, tiéu chuan chat luong
ngay cang cao hon. Mit khac cac nha ché bién dau con phai d6i mit voi xu
thé dau thdé ngay cang niang hon va chua hon do nguyén liéu dau thé nhe va
ngot trén thé gidi ngdy cang can dan. Hon nita bién gi6i qudc gia trong thi

truong dau ngay cang xo6a nhoa, nén ti€u chuan hoa theo chuan quoc té 1a doi
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hoi thyuc té, tao diéu kién cho canh tranh. Gia dau tho va san pham dau ting
trén dudi 30 USD/thung tir thang 5/2000 va van dang tiép tuc ting. O bang
California, My can stt dung MTBE cho xing ké tir nim 2002 va ap dung qui
ché moi vé xing reformat. Trong thoi gian téi My sé& ap dung tiéu chuan xing
va diesel méi c6 ham luong luu huynh cyc thap (150ppm d6i véi xang va 350
ppm ddi véi diesel) va giam ham luong aromat trong xang. Cac nha ché bién
dau Chau Au doi hoi phai san xuat nhién liéu diesel c6 ham lwong luu huynh
giam (50 ppm dép tng tiéu chuan san pham vao nam 2050). Dé dap Gmg yéu
cau nay can c6 cong nghé¢ HDS hiéu qua nhat. Hién nay, viéc san xuat xang
chay sach dugc tuan thi tot hon nhién liéu diesel. Trong d6 c6 nhitng qui dinh
vé ham luong t6i da va t6i thiéu ddi voi mot sé thanh phan chia trong xang.

Tang cong sudt san pham distilat khién cac nha ché bién dau phai di mat
v6i su du phan doan nhién li¢u can trong loc dau va thi truong dau tho nang
gidm. Con nhién li€u luu huynh s€ dugc sir dung trong van tai bién va san
xuit nang lugng. Trong bdi canh d6 mot s6 nha ché bién dau Iya chon phuong
an bo sung thém cum hydrocracking dé chuyén hoa va loai luu huynh trong
phan cin chua chuyén hoa. Trong khi d6 cac nha ché bién dau khac lai chon
stt dung can dau vao san xuit ning luong két hop san xuit dién v6i hydro
thong qua xay dung nha may turbin khi.

Xu huéng thi truong hién nay lam cho cach biét vé gia giira nhién liéu van
tai t6t va dau nhién liéu luu huynh cao ngay cang 16n. Voi gia dau tho ting
khoang 10$/thung nhu hién nay cac nha loc dau cin ting cuong chuyén hoa
nhua chung cat chian khong dé dap tmg nhu cau thi truong.

2. Tién bd vé xiic tac

Trudce day cac nha ché bién dau dua vao cong nghé chiét tach luu huynh
va lam ngot nhu Merox dé dap Gmg cac tinh chat xing va diesel. Tuy nhién,
ngay nay nhiéu nha ché bién dau quay sang Gng dung lam sach bang hydro
cho san xuit nhién liéu giao thong van tai luu huynh thap. Véi viée tiép tuc
cai tién cong nghé va xuc tac khién cho Merox trd thanh mot trong nhitng qua
trinh thanh céng nhat cia UOP. Phan tng dic trung cho cac qué trinh Merox

la oxi hdéa mercaptan (RSH) thanh disulfur (RSSR) trong moéi truong

alkanamin. Trong thuc té ngudi ta tién hanh loai mercaptan trong cac nguyén
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liéu nhe nhu khi, C;, C4, LPG va naphta, sau d6 oxi hoa béng xuc tac Merox.
Cac phan doan hydrocarbon nang nhu Naphta, kerosen, nhién li€u phan luc va
diesel chtra cac dang mercaptan khong thé chiét ra khoi hydrocarbon. Trong
qua trinh 1am ngot Merox véi 16p xtic tac c¢b dinh mercaptan oxi hoa thanh
disulfur khi c6 khong khi, xiic tic Merox va trong mdi truong kiém, nhung
ham luwong luu huynh trong qua trinh nay khong thay doi. Hon nita xtic tac
Merox trong trudong hop nay dugc s dung ¢ dang bot rat bat tién. Do do, xtc
tac Merox thé hé thi hai (Merox WSTM) ra doi, ¢ hoat @ cao hon va dé sir
dung, giao nhan hon.

Xuc tic Merox No8TM tang cb dinh st dung trong qué trinh 1am ngot 13
xuc tac Merox FB mang trén than hoat tinh. V&1 viéc sit dung xuc tdc No8
cac nha ché bién dau khong can tién hanh giai doan tam xuc tac trong dong
(in situ) va nho d6 xtc tac tham gia vao phan Gmg nhanh hon. Dé nha may ché
bién dau co thé 1am viéc lién tuc UOP da phat trién kich hoat xtic tic Merox
FB va tao thanh xtic tic Merox PlusTM. Chat kich hoat trong Merox PlusTM
gitp cho cac tdm xuc tac khong bi che phu trong qué trinh phan ung. Vi vay
su dung Merox Plus thoi gian 1am viéc cua xuc tac s€ kéo dai, phu hgp cho
qué trinh FCC.

Ung dung xuc tac dang méi trén co s& zeolit, c6 ¥ nghia quyét dinh ddi
v6i qué trinh cracking xuc tac. Zeolit tong hop dugc tng dung rong rii lam
chat hip phy va xac tac 1a do trong thanh phan cta né ¢6 cac kim loai c6 kha
ning trao ddi ion trong moi trudng nudc, tao ra cic thanh phan khac nhau.
Zeolit “Y” vdi ty 1€ mol SiO,:AlLO5 tu 3,1 dén 6 dugc st dung lam xuc tac
cracking. O mét sé nude zeolit X (c6 16 mol Si0,:ALO; bang 2.5) tham gia
trong thanh phan cta xuc tac cracking cong nghiép. Xuc tac zeolit c6 hoat do,
d6 lya chon cao va c6 kha ning chiu dugc chat dau doc tot, bén voi hoi nude.
St dung zeolit tao coc giam 1a do hiéu suat san pham khi thip. Trong cong
nghiép zeolit khong str dung & dang thuan tiy ma ¢ dang phy gia (tir 3 dén
15% k.1.) thém vao alumosilicat. Viéc img dung xtc tac zeolit vao thyc té ché
bién dau lam tang chi so kinh té - k¥ thuat ctia qua trinh.

Nhuoc diém cua xic tac zeolit 1a chiing c6 gia thanh cao va chi ¢ chi s6
t6t cho nguyén liu cat truc tiép, khong chira aromat. Cracking gasoil khi c6

xuc tac zeolit khong co uu thé.
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Xic tac cracking dugc diéu ché ¢ dang hat vi cau dé tmg dung trong 16p
tang soi va vién cau cho cracking trong 16p tinh. Bdi xtic tac tudn hoan trong
so do fluid giam tir 7 + 20 xubng 6 + 11, con trong so db voi xac tac vién cau
chi sb nay tang tu 1,5 + 2,2 1én dén 3 + 6. Bén canh st dung nguyén li€u nhe
(distilat), hién nay nguoi ta ché bién lugng 16n nguyén liéu distilat ning, trong
d6 co ca san pham cua cac qua trinh thi cap.

Xdc tac 1a mot trong nhimg thay doi then chét trong viée xac dinh dic tinh
ctia san pham polypropylen (PP) va dic diém cua cac qua trinh ha ngudn. Su
tang trudng san xuat polypropylen & Chau A - Thai Binh Duong trong 50
nam qua la rat dang ghi nhan. Sy tang truong nay dan dén tiéu thu xic tac cho
san xuat polyolefin ting va yéu cau ddi moi cong nghé. Tuy nhién viéc san
xuat PP duong nhu da duoc tdi vu héa vé qui trinh, hiéu qua va cong suat.
Xtc tac ¢6 kha nang ting tinh kinh té, diéu khién vi cu triic polymer, do d6
diéu khién phén tir lugng cta PP. N6 ciing diéu khién dai cu tric, hinh thé va
phan bd pha cua copolymer va/ hodc bipolymer. Xtc tac quyét dinh loai san
pham gi s& duoc san xuét.

— Xic tac Etyl Benzoat (EB) sir dung trong cong nghé san xuat PP co
phan tir lugng 16n. Xuc tac Etyl Benzoat 13 xuc tac thé hé ba co su
dung EB lam chit cho lién két. Xtc tic Avant ZN etyl benzoat c6
mot sé wu diém so véi xuc tac EB cong nghiép.

— Xfc tac Phtalat 13 xtc tac thé hé bdn, c6 tudi tho dai hon. Xuc tac
Avant ZN Phtalat 13 xuc tac da tinh chit, c6 thé san xuét cac san
pham khéac nhau. Céc san phdm nay dugc Gng dung trong san xut
film, sg1 va cac ing dung khac.

— Xdc tac dieter 1a xtc tac thé hé thir 5, n6 san xuat polymer co kich
thudc nano. Xtc tac nay co6 kha nang san xuét cac vt liéu dang 16p
mong.

3. Tién bd vé cong nghé

Cong nghiép ché bién dau thay d6i quan trong trong xur 1y can dau tho

trong lich str 136 ndm ctia minh. Trong nhitng nim 1960 va 1970 cac nha ché

bién dau lwa chon phuong phép loai bo cacbon dé tan dung cin dau vi day 1a

cong nghé c6 chi phi thap nhat. Tiép theo cac qua trinh cdc hoa va Visbreaker
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duoc lyra chon dé cracking nhua trong mot s6 nha may. Dé dap ung luit moi
trudng mai cac cong nghé xtr Iy bang hydro dugc tng dung dé lam sach cac
san pham cracking sinh ra trong qua trinh cdc hoa va Visbreaker. Trong qua
trinh c6¢ hda mai tat ca cac san pham duoc lam sach bang hydro, nhd d6 lam
thay d6i hinh anh kinh té cta cong nghé cracking nhiét cin dau. Lam sach
bang hydro dugc lya chon do ba yéu t6 sau:

— Hydro gia thanh thap dugc san xuat tir cum reforming xvic tac;

— Gi4 dau tho tang tir nhitng nam 1970;

— Luat moi truong mai ra doi.

Tir nhitng ndm 1980 & Hoa Ky, Chau Au va cac nudc Chau A - Thai Binh
Duong di lya chon cong nghé xir Iy bang hydro cin dau trong 62% s6 du 4n.

Pé chuyén hoa cin va loai luu huynh trong cic nha may ché bién dau cong
nghé lam sach bang hydro dugc thuc hién theo hai phuong an sau:

— Loai lyu huynh can chung cat khi quyén (ARDS), tiép theo la
cracking xtc tic cin (RFCC) nhiam ting t6i da hiéu sut san xuét
xang.

— Ung dung qua trinh chuyén hoa sir dung hydro H-oil (hydrocracking
cin chan khong) dé ché bién can chan khong két hop véi FCC hodc

hydrocracking.
Nhién liéu ~5 - VGO rec san pham
—* chan khiing > A
dau
Can nhe
chéan
khong Cum Distilat
H-Oil >
VGO
L
| ; FO,
So dé két hop H-Oil va FCC

IFP ciing 1a cong nghé tuyét voi. Qua trinh Hyvahl tang ¢d dinh phu hop

cho viéc nang cap can chung cat khi quyén va can chan khong chira ham
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luvong kim loai thip dé san xuit FO luu huynh thip hodc nguyén liéu cho
RFCC.

: y| Hidrocrackinh T
Chung cat I g
khi quyén |
*| Fce
HDM, HDN, HDT, |_ hode |
* Hyvanl, H-0il F + " rECC .
Chung cat HDT
| chan khéng L
HDM, HDN, HDT, |
* Hywahl, H-Qil | -
. » HD [
> Coc héa j 4 -
> SDA Sovahl | -
- Yishreaking .

So d@6 IFP

So d6 két hop delayed cocker v6i lam sach bang hydro ciing 1a phuong an
cong nghé duoc lya chon. Trong trudng hop ndy tat ca cac san pham 1ong can
dugc xur Iy bang hydro trudce khi san pham cubi duge san xuat ra hoic di dén
cac qua trinh & ha ngudn. San phdm qua trinh cdc héa chira ham lugng luu
huynh va nito cao va cac olefin, diolefin va hydrocarbon aromat can dugc bio
hoa dé thoa méan vé do bén va chat luong san pham.

Cong ngh¢ dugc lya chon dé dap ung cac dac tinh cta diesel la:

— Hydrocracking dé san xuit diesel va giam luu huynh. Nha may ché
bién dau v6i cum hydrocracking 1 lya chon tot nhat dé san xut
diesel c6 ham luwong lwu huynh 0,005%k.1. ma khong can ting dau
tu dang ké. Tuy nhién & Hoa Ky cum hydrocracking thudng hoat
dong v61 muc dich thu dugc xang nhiéu nhét. Viéc chuyén sang san
xuét diesel s& 1am giam loi nhuan. San xuét diesel véi nguyén li€u
dau nhe (LCO- light cycle oil) tir FCC can phai thém giai doan giam
hydrocarbon aromat dé dap Gmg yéu cau ham luong cta né 1a 10%.

— Xu Iy bang hydro dé giam luu huynh. Hién nay mot s6 nha may ché
bién dau ¢ Hoa Ky c¢6 cum xir Iy hydro diesel luu huynh thap. Qua
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trinh nay s& san xuét truc tiép diesel hoic phan doan dé san xuat
nhién liéu diesel 0,005%k.1. Iuu huynh. Chi phi dau tu cho giam luu
huynh bang xt 1y hydro 14 2 cent/gallon.

— Bio hoa aromat dé giam ham luong aromat.

Pé san xuat dugc luong tdi da diesel va xing chat luong cao nguoi ta da
xem xét cac phuong an cong nghé khiac nhau, trong d6 bao gdém ca
hydrocracking va FCC/alkyl héa nhu:

— Truong hop 1: Delayed coking thong thuong

— Truong hop 2: Delayed coking, cong nghé Conoco

— Truong hop 3: FCC céan

— Truong hop 4: Hydrocracking nhya két hop véi coking

— Truong hop5: Hydrocracking nhwa két hop véi loai asphanten bang
dung moi

— Truong hop 5: Hydrocracking nhya két hop véi loai asphanten bang
dung moi va coking

Delayed coking trén co sé cong nghé Conoco c¢6 thoi gian thu hoi von
ngan. Dé san xuét xing cuc dai, trong nha may ché bién dau chon phwong an
FCC két hop voi alkyl hoéa ma khong cé hydrocracking.

Loai sép ra khoi rafinat chung cit chira sap 1a mot giai doan quan trong,
trong d6 toan b parafin mach thfmg, parafin mach nhanh nhe va mot s6
hydrocarbon mach vong véi nhanh alyfatic mach thiang dugc tach ra khoi
nguyén liéu. Phuong phap loai sap thong thudng, trong d6 sap, dau sanh tron
v6i dung méi lanh dé ling sap. Sap dugc tach ra va loai ra khoi dung méi nhd
qua trinh loc. Phuong phap loai sap bang dung mdi (SDW) nay 1a cong doan
dat nhat trong cat dau nhon. Dung méi thuong duoc sir dung trong qué trinh
SDW 14 hén hop etyl-keton (MEK)/toluen c6 kha ning hoa tan dau va loai
sap tot.

Loai sap bang phuong phap hoéa hoc 1a qua trinh chuyén hoéa héa hoc,
trong d6 dién qua qua trinh cracking lwa chon va (hodc) dong phan héa phan
tor sép voi cac xuc tac la vat liéu dang rdy phan tir, nhu zeolit, dé ha nhiét do
s6i cua san pham (san pham cracking) va dé tao cdu tric nhanh tir parafin

(ddng phan hoa). Hiéu sut tao dau nhon va chat luong duoc diéu chinh bang
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ciu trac x0p clia xUc tac va ty 1¢ gitra hoat tinh cracking va déng phan hoa cua
xUc tac.

Loai sap bang xuc tac 1a phuong phap thay thé cho loai sap bang dung moi
do n6 c6 chi phi dau tu va chi phi san xuat thap hon nhiéu so v6i SDW. Hién
nay trén thé gidi phuong phap xuc tac dugc st dung trong 6% cac cum san
xuat dau nhon va ty 1é nay ting gap doi trong nam 2000.

Qua trinh MLDW 14 c6ng nghé loai sap bang xtic tac do Mobil tmg dung
vao nhittng 1970, duva trén xtc tac zeolit ZSM-5. trong qua trinh nay ZSM-5
cracking lya chon n-parafin & mach nhanh, sinh ra naphta va LPG. So voi
SDW qua trinh MLDW loai dugc nhiéu parafin hon dé dat duogc cung nhiét
dd van duc. Khi duoc thuong mai héa vao nam 1981 qué trinh MLDW thay
thé thanh cong va co hiéu qua SDW. Qua trinh MLDW dé hoat dong, chi phi
1am viéc thap, dau tu va yéu cau nang lugng thip nén no tiét kiém hon so véi
SDW 1a 3-6$/thung nguyén liéu. Ngay nay, qua trinh MLDW duoc bién dbi
dé phu hop véi sy da dang cua nguyén lidu va dic thu cua ché bién dau.
Nguyén liéu co thé thay ddi tir gasoil chan khong va rafinat ché bién bang
dung moi dén san pham hydrocracking dau nhon va cian hydrocracking nhién
liéu.

Trong 14 nim hoat dong cua qua trinh MLDW, nhiéu xtc tac va thiét ké
duogc cai tién. CAu tric xtc tac tién tién da kéo dai chu ky 1am viéc va ting
chat luong san pham. Mdi xtc tac duoc cai tién khién cho do mém déo cua
qua trinh MLDW ting 1én va né co6 thé ché bién cac nguyén liéu ngay cang
kho hon.

San pham hydrocracking thudc nhém nguyén liéu can dugc loai sap bang
xtc tac. Nguyén liéu nay c¢6 ham luong hop chét sulfur, nito va coc thap so
v6i ngudn nguyén liéu 14y tir ché bién bang dung méi. Bé tan dung loi thé cua
ngudn nguyén liéu “sach” nay hing Mobil di phat trién qua trinh MLDW va
str dung zeolit ¢c6 do lya chon ciu trac cao hon so véi xuc tac ZSM-5. Kim
loai qui dugc tam 1én xuc tic MLDW d¢é tao kha ning dong phan héa sap va
cat mach lua chon, dan dén tang d0 lua chon cua qua trinh.

MSDW c6 uu thé so véi loai sap bang dung mdi vi xtic tic MSDW chuyén
hoa sap thanh dau nhon théng qua hydroisomer héa. So voi MLDW, qué trinh
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MLDW san xuat ra nhiéu distilat trung binh (165 + 3210C) hon véi ciing mirc
chi phi naphta, C5 va C4.

Qua trinh MWI, bao gon hydrocracking 6n hoa va dong phan hoa, duoc
phat trién dé chuyén hoéa nguyén liéu giau sap. Qua trinh MWI cho hiéu suét
dau nhon va san pham nhét cao hon ¢ cing d6 chuyén héa sap cho trudc.
MWI c6 thé mg dung cho cac nguyén liéu khac nhau dé san xuat dau nhon
chat lugng cao.

Cong nghé san xuit ddu nhon khéng ngimg duoc hoan thién, trong d6 bao
gdm ca thiét ké cac so dd phirc hop. Hé thdng phirc hop gom vai so d6 cong
nghé va san xuat mot sd san pham khac nhau. Viéc thay thé cac so d6 doc lap
bang khu phirc hop lam giam dau tu va chi phi san xuét, giam dién tich xay
dung va cong nhén, ting cong suit lao dong. Tang hiéu suit san xuét dau

nhon dat duge bang cach hoan thién va ting cudng cac qud trinh riéng ré.
4. Tién b vé thiét bi

Viéc dua qua trinh chiét ddu can trén t6i han (Residium Oil supercritical
Extraction — ROSE) vao ung dung trong nhiing ndm 1970 da tao kha nang
xay dung so d6 loai asphanten cong suat 16n, hiéu qua cao va tiét kiém ning
luong. Vi su tién bd ciia cong nghé qua trinh loai asphaten bang dung méi da
tré thanh phuong phap ché bién dau sau c6 hiéu qua. Ngdy nay cong nghé
trén t6i han duoc Gmg dung dé san xuét nguyén liéu cho qua trinh FCC (Fluid
catalytic cracker), ddu nhon nhe, nguyén liéu dau loai asphanten cho cum
cong nghé xtr Iy bang hydro va hydrocracking, dic biét 13 nhwra va nhién liéu
nang.

Su tién bo trong thiét ké thap tach trén t6i han da dan toi sy phat trién méi
trong cong nghé loai asphanten két hop véi qua trinh ROSE do Kellogg dé
xuat. Cong nghé phan riéng méi cho phép ting dang ké cong sudt ctua cum
ROSE va ha chi phi d4u tu va chi phi hoat dong cho nha may ROSE tuong
lai. C6 hai so dd cong nghé ROSE duoc xdy dung vao nhitng nam 1970, mot
1a qua trinh loai asphanten bang dung méi propan dé san xuat dau nhon sang
va cac thanh phan pha tron asphanten; cum ROSE thtr hai ding cho san xuat
nguyén liéu cho FCC va thanh phan pha tron asphanten. Ngiy nay cac cum
cong nghé ROSE duoc cai tién theo ba hudng:
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— Hoan thién thiét bi phn riéng
— T6i wu héa thiét bi trao d6i ROSE
— Tang kha ning phan tich cac tinh chat hoa 1y cua san pham dau

Theo hudng thir nhat, trong thap tach asphanten nguyén liéu can chung cat
chan khong tiép xuc véi dung moi parafin nhe va sau d6 tién hanh hoan
nguyén dung méi ¢ diéu kién trén t6i han trong thap tach DAO. O diéu kién
trén téi han, phan dau hoa tan trong dung méi tach ra khoi dau ma khong can
mg dung cac phuong phap niang luong manh nhu hoa hoi bang flash. Do chi
phi ning luong thip cho hoan nguyén dung moi trong qué trinh ROSE nén
voi ty 1€ dung moi: nguyén liéu cao cho phép c6 dugce hi€u qué phéan tach cao
va chét luong san pham cao nhét.

Céc thiét bi phan tan dugc ing dung trong ting thap tach di tao ra hiéu
qua cao trong hoat dong cua thap. Nguyén liéu nhya duogc pha loang trong
dung moéi tuan hoan trudc khi di vao thap tach qua bo phan phan bd ¢ day
thap.

5. Anh huéng ciia sw tién bd vé cong nghé dén chit lwong ciia
san pham loc dau

Luat st dung Naphta luvu huynh thap ra doi doi hoi cac nha loc dau tim
cach giam luu huynh trong san pham véi chi phi thip. Mic du toan bd
hydrocarbon trong diy soi ctia Naphtan c6 thé duoc xir Iy bang hydro, nhung
trong qua trinh d6 chi s6 octan giam va chi phi hydro ting. Do d6 xu huéng
cai tién 1a chia nho naphtan thanh phan doan nhe va phan doan ning. Khi d6
phan doan Naphta nhe dugc phan tach trong so dd chiét long - 1ong Merox &
diéu kién 6n hoa. Con phan doan nang, chira nhiéu hop chét luu huynh dugc
dua di loai luu huynh thi dy trong qué trinh ISALTM. Trong so d6 ISALTM
phan doan naphta ning duoc no hoa olefin tiép dé ting tri s6 octan. Bang cach
nay c6 thé loai trén 95% luu huynh trong phan doan naphta nhe trong so d6
chiét 1ong - 1ong Merox ma khong l1am giam tri s6 octan. Nhu vay, bang cach
cat Naphta thanh cac phan doan hop 1y c6 thé loai luu huynh t6i da trong phan
doan FCC nhe. Do Tiophen c6 nhi¢t do so61 1a 650C, nén can cat phan doan

naphta sao cho tiophen dugc giir lai trong phan doan naphtan FCC néang.
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Ngay nay yéu cau ham luong luu huynh trong cac san pham dau ngay
cang thip hon. Bén canh d6 cung véi nhitng thanh tyu dat duoc trong nhing
nim qua trong linh vuc céng nghé, thiét ké 10 phan tmg, xuc tac, diéu chinh
thanh phan hydrocarbon va thiét bi diéu khién tao diéu kién san xudt nhién
dliéu diesel luu huynh cuc thap (ultra low sulphur diesel- ULSD). C6 ba van
dé then chét trong san xuat ULSD la:

— Pic diém nguyén lidu va qua trinh

— Sy tién bd clia xic tac lam ting tinh kinh té ciia qua trinh san xuat
ULSD

— Cong nghé thiét ké 16 phan tng dé ting hiéu suat ctia so d6 1am sach
bang hydro

Céc xuc tac loai luu huynh truyén thdng 1a CoMo. Nhung véi viéc tng
dung xuc tac ndy ham luong lvu huynh trong diesel khong thap. Véi yéu cau
san xuat ULSD v&i ham luwong luu huynh 50ppm, can chon céc xiic tic co
hiéu qua hon. Mot kham pha cé tinh chia khéa 13 dé xuit ra xac tic méi
CENTINEL cua Criterion Catalysts & Technologies (Criterion). Xuc tac
CENTINEL c6 hoat d§ va do bén cao. Ngay nay, nhiéu qua trinh lam sach
bang hydro distilat str dung xtc tic CENTINELAé san xuat diesel v6i ham
lugng luu huynh 5-50 ppm, c6 thoi gian lam viéc 2-3 nam.

Tiép tuc phét trién Criterion di cho ra doi xtic tic thé hé méi cho cong
nghé reforming vai tén goi cong nghé CENTINEL GOLD vao thang 3 nam
2004, tao diéu kién cho cac nha may ché bién dau mém déo hon va co thé cai
tao didu kién qua trinh. Hai trong cac xuc tac reforming nguyén thuy la
CENTINEL GOLD DC-2318 va DN-3330, 1a xuc tac CoMo va NiMo mdi
nhat cua Criterion cho qua trinh xu 1y hydro distilat. Xac tic CENTINEL
GOLD DC-2318 c¢6 hoat do béng 150% so voi xtc tac hién dang sur dung trén
thé gidi. Xac tac CENTINEL GOLD DC-2318 gitip giam chi phi dau tu nho
giam kich thudc 10 phan ung va cac chi phi khac (nhu lam sach hydro). Xuc
tac CENTINEL GOLD DC-2318 ciing c6 hoat tinh HDN rat cao. Vi hoat do
HDN cao xtc tic CENTINEL GOLD DC-2318 c6 thé sir dung véi ap suat
riéng phan hydro cao hon so véi ap suét toi wu khi stir dung xtc tic CoMo thé

hé trudc trong san xuat ULSD. Uu thé nay cho phép sir dung xuc tac 100%
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CoMo dat dugc hoat @ HDS cuc dai voi mie tiéu thu hydro thap nhét so véi
khi str dung xuc tac NiCo.

Ngay nay voi su phat trién cia CENTINEL GOLD Criterion dua ra cong
nghé xuc tic moi véi tén goi ASCENT, str dung dé diéu ché xuc tac méi cho
cong nghé xir Iy hydro cho distilat 4p suat thip dén trung binh. Cong nghé
tang do phan tan cua pha hoat dong nho st dung cong nghé mang méi. Xtc
tac dau tién trong hé nay 1a ASCENT DC-2531. Pay la xtic tac rat tot cho qua
trinh xtr Iy hydro distilat & ap suét thap.

Chit lwong ciia sdn phdam dau ngay nay

Chét lugng ctia nhién li€u van tai, dac biét 1a xang va diesel thay ddi manh
trén toan thé gidi trong thap nién qua. O Chau A va Nhat Ban ham lugng luu
huynh trong xing can phai xuéng dén dudi 10 ppm(k.1.). O Hoa Ky vao nim
2006, ham lugng luu huynh trong xing can thap hon 30ppm [1]. Hién nay dau
Diesel phai ¢6 ham lugng luu huynh cyc dai 1a 0,05% k.1, tri s6 xetan toi thiéu
1a 40 va trong mot s6 nhom cong nghiép doi hoi tri sd xetan 13 50 va ham
luong hydrocarbon aromat 1a 20% [2]. Pé giam ham lugng hydrocarbon
aromat tir 34% xudng dén 10% (t.t.) can chi phi 10-15 cent/gallon [2]. Chi phi
cho viéc gia tang tri s6 xetan tir 40 1én dén 50 1a 2- 2,5 cent/gallon. Piéu nay
¢ thé thuc hién duoc nhd thém phu gia hoac tang cudng qué trinh
hydrocracking dau.
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