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Chuong 1

PHAN LOAI CHAT KET DINH VO CO VA PHU GIA

1.1 Phan loai chét két dinh va lanh vuc si dung.

Cin cu vao tinh chat va muc dich st dung cta chit két dinh vo co, ngudi ta chia
chung thanh 3 loai:

1.1.1 Chdt két dinh khéng khi.
D6 1a nhiing chét két dinh khi tdc dung v6i nudc sé tao thanh hd déo,va dé trong
khong khi sau mot thdi gian sé ran chic lai nhu d4. Loai d4 nay chi bén trong moi
truong khong khi hay nhiing noi thoang mat, khoé rdo. Loai chét két dinh nay gdm
¢6: Chat két dinh voi khong khi, chit két dinh thach cao, chit két dinh manhédi,
chat két dinh dol6mit.

1.1.2 Chdt két dinh thiy luc.
Ngudc lai vdi chat két dinh khong khi, loai ndy cé kha ning dong rin trong moi
truong khong khi, moi trusng 4m va ca trong nude. Khi rdn chic nhu da s& cé do
bén nudc, bén sulfat cao hon. Loai chat két dinh nay gdm cé: xi ming portland, xi
ming alumin, xi ming portland puzoland, voi thiy, xi ming La M3 ...

1.1.3 Chdt két dinh chiu axit, chiu nhiét.
Loai chat két dinh nay thu dudc tii mot loai xi ming gbc nao dé, sau dé tiy thudc
yéu cau st dung ngudi ta chon loai phu gia hodc hda chét pha vao véi nhiing ham
lugng khdc nhau va déng nhat chung.

1.2 Khdi niém va phén loai phu gia trong céng nghé san xuét xi ming.

1.2.1 Khdi niém vé phu gia.

Héa chat hay nguyén liéu dung dé pha vao phdi liéu hay cho vao nghién chung vdi
clinker xi ming, nhdm muc dich cai thién cong nghé nghién, nung hay tinh chét cla
san pham dugc goi chung 13 phu gia. Ngoai ra con gdp phén ha gia thanh san pham
va ting san luong ( vi du khi stf dung phu gia dy ching han).

1.2.2 Phdn loai phu gia.

Phu gia trong cong nghé san xuét ximang portland ¢ thé chia 1am hai loai: Phy gia
cai thién cong nghé gia cong va chudn bi phdi liéu hay nung luyén, phu gia cai
thién tinh chit clia xi ming (nhu tinh bén nudc, bén sulfat, bén nhiét)
1.2.2.1 phu gia cdi thién cong nghé.

Phu gia trg nghién: DS 1a hoa chat hay nguyén liéu cho vao thiét bi nghién
va nghién chung vdi hdn hdp nguyén liéu ( nghién phéi liéu ) hay clinker nhim
muc dich ting ning suit mdy nghién va giam tiéu hao ning lidng dién.

Phu gia khodng héa: D6 13 hda chat hay nguyén liéu cho vao thiét bi nghién
va nghién chung véi hdn hop nguyén lidu. Do sy ¢ mit cta né nén khi nung phdi
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liéu s& giam dudgc nhiét dd nung, ting tdc cac phan ting hda hoc trong qua trinh tao
khodng. Ngoai ra né con ¢d tac dung gidm do nhdt, ting tinh linh dong pha 1ong.
Do vay ting kha ning thdm udt clia pha 1éng cao ( do & nhiét d6 cao chit khoang
héa pha v& hay 1am yéu ciu ndi cdu tric pha 16ng). Tt d6 pha 16ng ting tinh hoa
tan va C,S va CaO d& dang khuéch tan vao pha 16ng dé tiép xic nhau tao thanh
khoang C;S. Vi du: khi chuéin bi phéi liéu cho 10 nung ta cho vao may nghién phdi
ligu mot lugng < 1%: CaF, hay Na,SiF, ...va cd ché:

CaF,+H,0,;, ——» Ca(OH),+2HF

HF +Si0, tinh thé —— SiO, hoat tinh +H,0 + SiF,

H,0 +SiF,  —» SiO,,0 g +HF

Ca(OH),  nhigtdocao , CaO +H,O

HF + CaCO; ——— CaO 4 T+ CaF,+ CO, + H,0
Nhan xét: sy c¢d mit F~ sé€ tao ra cac CaO,, va SiO,,, . Ngoai ra F" con cd kha ning
dinh hudng tao khoang C;S ¢ hiéu suét cao tii C;A va C,AF:

C,A F | CsAs +Ca0,,
CaO,, + C,S > C,S

Hoic C,AF  F _ CA; +CATF, +Ca0,
CaO,, +C,S > C;8

Ciing c6 thé st dung cac loai phu gia khoang héa téng hop.
Vi du: Dung phospho, thach cao ( ludng < 6% ) va mudi florua (< 1%).
CaS0, sé tdac dung vdi C;A (C;A tao thanh & zén phdn ing pha rdn ) thanh
3C,A4.41,0,..CaSO, ( chdt trung gian gid bén ) va 3C,4.A41,0;..CaSO, sé bao boc
hat C;A va lam hat C;A khéng phat trién kich thiide dige. Do dé CaO con lai tiép
tuc phan iing vdi C,S tao C,;S . con 3C;4.41,0;..CaSO, sé bi phdn huy thanh C;A;,
Ca0,, va CaSO, . Nhi vdy da tao thém CaO,, dé tic dung véi C,S tao thanh
C,S..Thiic ra vé co ché ciing giong phu gia hkodng hod CaF, .
Khi ¢6 mdt CaSO, va P,Os con lam cdu triic ciia C;S va C,S bén viing khé bi phdn
huy khi lam lanh.

Phu gia gidm dm: phdi lieu( bun) trong san xuit xi ming theo phuong phap
Udt thudng cé d6 4m cao (W>32%). Do d6 khi nung luyén tén nhiéu nhiét cho qua
trinh bdc hoi va lam gidm ning sudt 16. Bién phap dé lam gidm d6 4m nhung van
bdo ddm do nhdt ctia bun thuidng sti dung céc loai phu gia sau:
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+(0.2-0.5)% S SB do 4m cta bun giam (2 - 4)% tuong tuong giam lugng nudc
trong bun 7%.

+Hon hop ( SSB va Na,CO; ) ham liong ti (0,2 - 0,5)% s& gidm nudc trong bun 8%.

+ Hon hop thuy tinh 16ng va NaOH hoc soda bun giam (3 - 6)% .

1.2.2.2 phu gia cdi thién tinh chdt ciia xi mdng.

- Phy gia thiiy: Phu gia thuy 1a mot chat khi nghién min troén véi véi cho ta
mot chit ¢ tinh két dinh va ddng rin, con khi tron vdi ximing portland nd sé két
hop véi voi ty do va voi thodt ra clia cac phan ung thiy hoda cic khoang xi ming
trong qua trinh déng rin ximing tao ra cac khoang bén nudc va bén sulfat. Do d6
lam ting dudc do bén nudc, do bén sulfat clia ximing portland .

Ban than phu gia thuy khi nghién min trén véi nude khong ¢ tinh chat két
dinh, d 1a dic di€m co bin khac véi xi 10 cao.

Thanh phan hoa hoc cht yéu cia phu gia thuy 13 SiO, hoat tinh va mot ludng
nudc lién két nhat dinh, ngoai ra con c¢6 chiia mét lugng dxit nhém hoat tinh, oxit sit.

Chdt luong ciia phu gia thiy hoat tinh phu thuéc vao hoat tinh huit voi
hodc miic d¢ hoat tinh thiy luc cda no.

Hoat tinh huit v6i ( d¢ hoat tinh ): Pudc xac dinh bing sé miligam véi do
mot gam phu gia hip thy trong thdi gian 30 ngay dém sau 15 1an chuan. Lugng voi
bi mot gam phu gia hip thu cang nhiéu thi do hoat tinh cla phu gia thuy cang
ca0.D0 hoat tinh cua phu gia thuy dugc phan loai nhu sau:

Bang 1

Xép phu gia vao loai D hoat tinh ctia phy gia
[mg CaO/1 gam phu gia]

Rat manh >150

Manh 100 - 150

Trung binh manh 70 - 100

Trung binh 50 - 70

Yéu 30 - 50

Hoat tinh thiiy luc con goi la chi s6 hoat tinh: Chinh 13 tf s6 mac ( Ry, 28
ngdy) clia mau xi ming cé pha phu gia 20% (PCB) véi mac ( R, 28 ngdy) ctia mau
xi mang khong pha phu gia [ xi mang PC = (95% - 97%) clinker + (3% - 5%)
thach cao thién nhién].

R
| =—"2.100

PC
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Hién nay danh gia chat lugng phu gia thudng thién vé st dung chi s6 hoat tinh.
Vi danh gia chat ligng phu gia theo do hut voi mic do chinh x4c thap hon. Li do
kha ning hit voi cta phu gia ¢d hai phan: phan hép thu vat li thuan tiy vao mao
quan va 16 rdng ctia cac hat phu gia va phan phan tng héa hoc é 2 dang sau:
Ca(OH), + SiO,,, = (Ca0.Si0,.H,0 tao gen CSH
2Ca(OH), + ALO;,, = 2Ca0.Al,0,2H,0 (C,AH, ) két tinh va
C,AH, +Ca(OH), +3H,0 = C,AH; két tinh.
Bang 2 phan loai phu gia theo chi s hoat tinh

TT | Tilé phu gia % Cap hoat tinh Phan loai
1 <10 Khong hoat tinh Phu gia tro
2 10-12 Hoat tinh yéu Loai 3
3 12-15 Hoat tinh trung binh Loai 2
4 >15 Hoat tinh cao Loai 1
- Phdn loai phu gia thuy

Cin cu vao ngudn gdc hay thanh phan hda hoc clia cac loai phu gia (thudng hay cin
cu vao ngudn gdc) phu gia thuy dudc phan loai nhu sau:

Bang 3
Phuy gia thuy thién nhién
Ngudn gdc tii ndi ldfa | Ngudn gdc trAm tich Phy gia thuy nhan tao
(loai phun xuét) (cAu tao ti vo trai dat)
+ Tro nui Itia + Diatomit + D4t sét nung non Ifa
+ Puzolan + Trépen + Silic hoat tinh phé liéu
+ Tup + Opaka + Tro, xi nhién liéu
+ Traxo + Khoang sét + Tro triu
+ Da bot

- Phu gia thuy thién nhién c6 ngudn gdc tii nui IGa: La loai da thién nhién do nui
Idia tao thanh, thanh phan hod hoc gdm oxit Silic hoat tinh, 6xit nhdm hoat tinh, tap
chat dat sét va mot lugng nudc hod hoc. Do hoat tinh clia nd phu thudc chid yéu vao
ham lugng oxit Silic hoat tinh va nudc hoa hoc, ngoai ra con phu thudc vao qua
trinh lam lanh khi tao thanh no.
- Phu gia thiy thién nhién ¢ ngudn gdc tram tich: Do ciu tao vé trai dat 1a nhiing
khoang nhe, d& nghién, xdp, kho, d& hut 4m, thanh phan hoa hoc chu yéu la oxit
Silic vo dinh hinh. Trong lugng riéng cla loai phu gia thiy nay rat nhd vi du:
Diatomit: 0,75 g/cm’ , Trépen: 0,85 g/cm’ , Opaka: 0,14 g/cm’ . Trong luong riéng
cang nhd do xdp cang 1dn, do hoat tinh cang cao.

- Phy gia thily nhan tao gdm cd:
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Silic hoat tinh phé liéu: 1a phé liéu ctia nganh san xudt phén nhom tu dét sét, cé
hoat tinh cao, st dung lam phu gia thiy rét tot.

- DAt sét hoat hda: DAt sét nung ¢4 thé sti dung 1am phu gia thiy dudc, nhung cn
chon loai dat sét ¢é chiia nhiéu khoang Al,0,.2Si0,.2H,0 dudc gia cong nhiét &
(600 - 800)°C va lam lanh nhanh.

Theo céc cong trinh nghién ctiu thi d6 hoat tinh cla phu gia thiy loai dét sét
phu thudc nhiéu vao nhiét d6 nung va loai dat sét stii dung lam phu gia thiy. Do
hoat tinh clia dat sét nung do khoang Caolinhit & nhiét do (600- 800)°C tao thanh
méta caolinhit hoat tinh 1a chi yéu va mot lugng nhé oxit Silic hoat tinh, 6xit nhom
hoat tinh. Nén chung d& dang tac dung vdi voi tao khoang bén nudc. Do d6 cé thé
chon dat sét gia nhiét lam phu gia thiy rét tét.

- Tro, xi nhién liéu rin: Tro xi nhién liéu rdn c6 thé st dung lam phu gia thiy
dugc, vi thanh phan hod hoc clia né gan giéng nhu thanh phan hoa hoc clia dat sét
nung. Mudn st dung 1am phu gia thily thi nhién liéu phai dét 6 nhiét do thap, néu
ddt 6 nhiét do cao thi do hoat tinh cta nd giam.

- X{ 10 cao hat héa: 1a phé liéu clia nganh san xuét gang. Vi quing dung dé luyén
gang c6 chua cdc tap chét: dat sét, cat, d4 voi. Cdc tap chét nay sé tac dung véi tro
nhién liéu tao thanh nhiing silicat, aluminat canxi. Cac khodng nay sé bi ndng chdy
& nhiét do 1300°C dén 1500°C tao thanh xi. Do trong ludng riéng cla xi nhé hon
gang nén ndi 1én trén, dudc thdao ra ngoai va lam lanh nhanh tao thanh nhiing hat
nhd goi 1a xi 10 cao hat hda.

Ban than xi 10 cao khi nghién min dem trén vdi nudc sé c¢d tinh két dinh, ¢
kha ning déng rdn va phat trién cudng do.

Thanh phan hda hoc clia xi phu vao thanh phan cia quing va tro nhién liéu.
Céc 0xit chinh ¢6 trong xi Ca0, SiO,., ALO, , MgO va téng ham lugng cla ching
chiém tif 90% dén 95%. Ngoai ra con ¢é mot lugng nhd cac oxit khac: TiO,, MnO,
Fe,0;, P,O;.

Thanh phan khoang cta xi 10 cao chid yéu phu thudc vao tdc do lam lanh xi.
Vi du: Néu lam lanh cham sé ¢6: C,AS, CAS,, C,MS, , o, B C,S, C;S,, CMS,
MA, CM, M,S va cdc khoang aluminat canxi CA, C;A, . Song cac khoang trén két
tinh 16n chiém ham lugng 90% va pha thlly tinh 10%, va lai chi ¢6 khoang B C,S,
CA, C;sA, 1a ¢6 tinh dinh két nhuing ham ligng ctia nhd, nén cudng do clia xi khong cao.

Néu 1am lanh nhanh cdc khodng trong xi sé két tinh dang tinh thé nhd, ham
lugng thily tinh trong xi rat 16n :95% c6 hoat tinh cao va c6 tinh két dinh 16n. Nén
dudc coi 1a nguyén liéu quy dung d€ san xuét céc loai chat két dinh bén nudc.

X{ 16 cao dugc phan lam hai loai: xi kiém va x{ axit . D& dic trung cho tinh
chét clia xi dung modun thiy luc ki hiéu M, va:
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M, = %( CaO + MgO)/ %( SiO,. + Al,05)
M, > 1 goi 1a xi kiém
M, <1 goi la xi axit.
Ngoai ra con sti dung modun hoat tinh ki hiéu M, dic trung cho do hoat tinh cda xi:
M, = % AL,O,/ %Si0,
M, ting thi do hoat tinh cua xi ting va ngugc lai.
Chii y: Khi pha phu gia thiy hoat tinh vao xi ming gdc dé san xuét xi ming hén
hop, thoi gian dong két clia xi miang hdn hop bao gid ciling 16n hon thdi gian dong
két cta xi ming gdc. Do qua trinh hip thu CaO cilia viia xi ming bsi phu gia thiy
hoat tinh lam cho do pH cua viia xi ming gidm, mit khac cd su ngin can do su bam
dinh cta cac hat phu gia va 16p mang méng cta san pham khi phu gia tic dung véi
cac san pham thiy hda clia xi ming trén bé mit cac hat xi ming.
Mot trong nhiing bién phap khéc phuc hién tuong trén thuong ting do min xi mang.
Khi st dung phu gia cin d€ y dén ham luigng kiém (R,0) c6 trong phu gia, vi
ham lugng cta chuing 16n hon 1.5% s& gy ra in mon xi ming va cdt thép.

- Phy gia diéu chinh

D€ diéu chinh téc do dong rin cla ximing ngudi ta thudng dung thach cao 2
nude (CaS0,.2H,0) hodc modt sé mudi nhu: CaCl,; NaCl; ... pha vao ximing. Vi ban
than clinker khi nghién min ddng rin rat nhanh khi tac dung vdi nudc, khong bao
dam thoi gian nhao tron, van chuyén va thi cong. Cac loai phu gia diéu chinh trén
pha vao ximing véi mot ty 1& thich hop sé ¢ tac dung kéo dai thoi gian dong rin
ctia ximaing.( vé cd ché xem phan qu4 trinh ho4 li khi xi ming déng rin).

-Phu gia hici Con goi 1a phu gia day, c6 thé st dung nhu: cdc loai da voi chét
lugng thap, cat nghién min, v.v... muc dich pha vao ximing lam ting san lugng, ha
gia thanh sin phdm. Khi pha céc loai phu gia ludi vao ximing cn chd y ty 1& dé
dam bao chat lugng san pham.

-Phy gia bdo qudn Ximang khi bio quan trong kho thudng bi gidm chét ludng vi
cac hat ximing d& hit 4m va khi CO, trong khong khi. Do dé cdc hat ximing bi
hydrat hoa, cacbonat hoa va chung dinh lai véi nhau tao thanh cuc goi l1a xi mang "
bi chét gio™" trude khi stii dung. D& khic phuc hién tugng trén khi nghién clinker
ngudi ta con pha vao céc loai phu gia bio quan nhu: Dau lac, dau lap, v.v...cac phu
gia nay tao mdt mang mong bao boc bén ngoai hat ximing, lam cho ximing co kha
ning chéng am tot.

1.3 Cic bién phap kiém soat ham luigng phu gia thily hoat tinh pha vao xi miing.

Dé kiém tra ham luong phu gia pha vao PCB thudng sti dung 3 phuong phap sau:
1.3.1 Phuong phap co’li.
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Thong qua va so sanh cac tinh chat co li ctia PC va PCB nhu: lugng nudc tiéu
chudn, thoi gian dong két, mac xi ming ...trong d6 chi tiéu mac xi mig dugc st dung
nhiéu nhat. Thong thudng mac PCB sau 28 ngay nhé hon mac PC sau 28 ngay. Nhung
thuc &, c¢6 truong hop néu chon ham ligng phu gia téi vu thi mac PCB ¢4 thé bing
hoic 16n hon méac PC. Do d6 phuong phap nay it st dung; hon nifa khi thii nghiém va
kiém tra Mé4c xi miang mét nhiéu thdi gian, nén khong dap tng hiéu chinh kip théi
trong san Xuét.

1.3.2 Phuong phdp do dung trong.

Do dung trong cia PC va dung trong cia PCB, sau dd so sanh gid tri chénh
léch gitia ching. Uu diém ctia phuong phap nay so véi phucng phap co 1i thdi gian
kiém tra ngdn hon, song két qua cling thiéu chinh xac. Li do ¢6 mot s phu gia ¢
khéi lugng thé tich c6 thé gan bing khéi luong thé tich clinker.

1.3.3 Phuong phdap hoa hoc.Phuong phap nay so vdi hai phuong phap trén thi do
chinh xac cao hon va ¢é uu diém 4p dung cho moi loai phu gia khong phan biét
muc do hoat tinh, mau sic, phu gia don hay phu gia hén hop.

Nguyén tic clia phucng phap nay 1a so sanh thanh phan hda clia PCB va thanh
phan hda ctia cac nguyeén liéu chil yéu dé san xudt ra nd 1 clinker va cac loai phu gia.

Cong thc tinh ti 1¢ phu gia pha vao PC (xi ming gdc: gdm clinker va tti 3% dén 5%
thach cao thién nhién). Goi:
C,,S,,A,,F,, K, ki hiéu thanh phan CaO, SiO, , ALO; , Fe,0; va cin khong tan ctia clinker
dang duing sin xuit PCB.
G,,S,, A, F,, K, ki hiéu thanh phan Ca0, SiO, , ALO;, Fe,0, va cin khong tan clia phu gia
C;, S;, A, Fs, K ki hiéu thanh phan CaO, SiO, , Al,O;, Fe,0; va ciin khong tan clia PCB.
Ce, Se»Aw, F , K ki hiéu thanh phan Ca0, SiO, , ALO; , Fe,0; va ciin khong tan clia thach cao
trong xi mang PCB.
Chii y: Céc cong thuc trén sti dung khi ham luong SiO, , ALO;, Fe, 0O, va ciin khong tan
clia thach cao dang ké.
100[(C, -C,)-C,]

%PG(theoC) = o
27 ™
1 _S -
%PG(theoS) = 00[(383 Ssm) S,
271
1 A —A _A
%PG(theoA) = 00f¢ Ai X) )
27
%PG(theoF) = 100[(F; - FF )-F]
2~ h
100[(K, - K, )—
%4PG(theok) = 0K: —K) ~K ]

Kz - Kl
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Chuong 2 )
CONG NGHE SAN XUAT XI MANG PORTLAND.

2.1 Khai niém va dinh nghia.

Xi mang portland 13 két dinh thdy luc, khi tron né véi nudc sé tao hd déo cé
tinh két dinh va déng rdn dudc trong mdi trudng khong khi, méi trudng nudec. HO
déo trong qua trinh ddng rin sé phat trién cudng do.

Xi ming portland 1a san pham nghién min cta clinker véi thach cao thién
nhién, d6i khi con pha thém vao mot vai loai phu gia khac nhdm cai thién mot sé
tinh chét cla xi ming va ting san lugng, ha gia thanh.

Clinker san xuét bing cdch nung dén két khéi phdi lieu da dugc nghién min
va dong nhat gdm: da voi, dit sét hodc da voi, dat sét, quing sit ... hodc da voi, dat
sét vdi cac phé lidu clia cac nganh cong nghiép khac (bun nhephelin, xi 10 cao...).
Trong phéi liéu trén thong thudng da voi chiém ti 18 ti: 75% - 80%.

Hién nay trén thi triong c6 hai loai xi ming phéd dung: PC va PCB.

- PC viét tit cta Portland Cement: D& san xuét xi ming nay bing cach
nghién chung clinker vdi (3%- 5%) thach cao thién nhién. Tuy theo chit
lugng cta clinker, cé thé st dung phu gia khoang hoat tinh va phu gia
cong nghé khéc. Tuy nhién, tong lugng phu gia khong dudc vugt qua
15%. Trong do, phu gia hoat tinh khong dugc vugt qua 10%.

Ximang portland gdm c6 cac mac sau: PC30; PC40; PC50; PC60

- PCB viét tit clia Portland Cement Blended: San xuit xi ming nay béng hai
cach nghién chung va nghién riéng. Tuy theo chét lugng clia clinker ximing
portland va phu gia. Tong lugng céc phu gia khoang (khong k& thach cao)
trong ximéang portland hdn hop, tinh theo khdi lugng ximing khong vuot
qué 40%. Trong dd, phu gia diy khong dudc vuct qua 20%. Phu gia cong
nghé khong dude vudt qua 1%.

- Ximing portland hdn hgp tuy theo méc dudc ky hiéu: PCB30, PCB40.

Cach nghién chung: Cho clinker, thach cao thién nhién ((3%- 5%) va cac loai phu gia
khac vao chung trong thiét bi nghién dé nghién.

Cach nghién riéng: Nghién clinker va thach cao thién nhién riéng dé ¢6 PC, cac loai phu
gia khac nghién riéng. Sau do tity theo yéu cu ta dinh lugng PC va phu gia, rdi tron va
ddng nhat ching. Vi du:

PC40 duge hiéu 13 xi ming podeling ¢ méac 40 N/mnr’.

PCB30 duigc hiéu 1a xi ming podeling hdn hop ¢é méac 30 N/mny’.

Thac si- GVC NGUYEN DAN



Bang 2.1 Chi tiéu chat luong cua xi mang pooc lang theo TCVN 2682:1999
Muc
Tén chi tiéu
PC30 | PC40 | PC50
1. Cudng do chiu nén, N/mm?, khong nhd hon, sau:
3 ngay + 45 phit 16 21 3
v+ Q ol
28 ngay * 8 gio 30 40 50
2. Thoi gian dong két, phat:
- Bat dau, khong sém hon 45
- K&t thiic, khong muon hon 375
3. Do nghién min, xac dinh theo:
- Phan con lai trén sang 0,08mm, %, khong 16n hon 15 12
- Bé mit riéng, phuong phép Blaine, cm%g, khong nho hon 2700 2800
4. Po 6n dinh thé tich, xdc dinh theo phuong phdp Le
Chatelier, mm, khong 16n hon 10
5. Ham lugng SO;, %, khong 16n hon 3,5
6. Ham luong MgO, %, khong 16n hon 5,0
7. Ham lugng MKN, %, khong 16n hon 5,0
8. Ham lugng CKT, %, khong 16n hon 1,5
Cic chi tiéu chit lugng ciia ximing portland hén hgp theo TCVN 6260 -1997
Bang 2.2
) Muic
Tén chi tiéu, don vi, quy dinh
PCB30 PCB40
1. Cudng do nén, N/mm?, khong nhd hon
- 72 gi6 + 45 phut 14 18
- Sau 28 ngay + 2gio 30 40
2. Do nghién min: 12
- Phén con lai trén sang 0,08 mm, %, khong 16n hon 2700
- Bé& mit riéng xac dinh phuong phap Blaine, cm?/g, khong
10
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nho hon

3. Thoi gian dong két:
- Bét dau, phiit, khong sém hon 45
- Két thic, gid, khong mudn hon

10
4. Do on dinh thé tich, dugc xac dinh theo phuong phap
Le Chatelier, mm, khong 16n hon 10
5. Ham ligng Anhydric Sunfuric (SO;), %, khong 16n hon 3,5

2.2 Thanh phan héa hoc ciia clinker

Bén oxit chinh trong clinker xi ming 1a:Ca0,Si0, ,ALO;, Fe,0,. Téng ham
luong clia chumg tii 95%-97%. Ngoai ra con c¢6 mot s6 oxit khac cé ham lugng
khong 16n 1dm: MgO, K,0, Na,O0, TiO,, Mn,0;, SO;, P,0;.. .

Si0, : 21 -24% CaO : 63-67%  Mn,0,;:0- 3% SO, :0.1-1%
ALO,: 4- 8% MgO :1- 5% PO, :0.0-0.1% ZR,0:0 -1%
Fe,0;: 2- 4% TiO, :0-0.5% MKN: 0.5 - 3%

e CaO: Thanh phan chinh thi nhat trong clinker xi ming. Mudn clinker ¢
chét lugng tét thi CaO phai lién két hét vdi cac oxit khac tao ra cac khoang
c6 tinh két dinh va cho cudng do cao.Trudng hgp ngudc lai, lugng CaOy,q, s€
nhiéu. Khi CaO wdo O nhiét do cao (1450°) thi CaO bi gia la, tao tinh thé
16n va cdu tric sit ddc 1am cho san phdm xi ming kém 6n dinh vé thé tich vi
qua trinh hydrat CaO,, 4, kém theo sy téa nhiét va truong nd thé tich. Qua
trinh nay ¢ thé dién ra trong thoi gian dai. Clinker chuia nhiéu CaO néu két
hop t6t véi SiO, va cac 6xit khac s tao nhiéu dung dich rin alit. Diéu nay
lam cho hé xi ming ddng rin nhanh, mac sé cao, tda nhiéu nhiét. Nhung xi
ming kém bén trong moéi trudng nudc va sulfat.

e Si0,: Thanh phan chinh thi 2. N6 tuong tac véi CaO tao ra cdc khodng
silicat (C;S,C,S). Néu ting ham lugng SiO, thi tong khoang silicat sé
ting(C,S ting tuong ddi nhanh hon C,S). San pham dong rdn va phat trién
cudng do trong nhiing ngay dau cham(1 , 3,7ngay dau), tda nhiét it. Do dé xi
ming bén trong moi trudng nudc va mai trudng sulfat.

e ALO;: N6 s¢ lién két véi CaO tao ra cac khoang aluminat canxi C,A, CsA,..
va lién két véi Fe,0; tao khoang alumoferit canxi. Néu ting ham lugng
AL O, thi trong clinker ximing sé chiia nhiéu C;A. Ximing sé déng rin
nhanh, téa nhiéu nhiét, kém bén trong mdi trudng nudc, moi trudng sulfat.
Pong thoi né lam do nhét pha 16ng ting gay can tré qua trinh tao khodng
C;S. Mt khac khi lam lanh cac khoang aluminat d& bi phan hlly va tao CaO,,.
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e Fe,0,: NG lién két véi CaO va ALO, tao ra ferit canxi, alumoferit canxi lam
gidm nhiét do két khéi ctia clinker va do nhét pha 16ng. San pham déng rin
cham § giai doan dau, cé do bén trong mdi trudng nudc, mdi trudng sulfat
cao. Néu ting ham luong Fe,O; thi d& bi and clinker trong 1o quay,va d& bj
dinh , gy su c6 treo 10 trong 10 ding (khi Fe,0,>5%).

e MgO: N§ 1 thanh phan c¢d hai trong clinker ximing giéng nhu CaO,, 4, .Khi
& nhiét do 1450°C néu MgO khong lién két s& bi gia Ilia tao thanh khoang
chiu Itia periclazo ¢ kich thudc 16n, tro va khong c6 tinh két dinh. Qua trinh
hydrat c6 thé dién ra vai nim, lam san phiam khong 6n dinh thé tich.Cin
khéng ché lugng MgO <5% trong qué trinh nung luyén. Thuc & MgO cé
trong clinker xi ming ton tai 3 dang: khoang periclazo, dung dich rin véi
cac khoang (Cs,S,,AM), va nam trong pha thily tinh.

Khi MgO & dang periclaz v6i ham lugng > 3%, kich thudc tinh thé > 10 pm,
tac dung véi nude cham, khi déng rin ximing khong 6n dinh thé tich, anh
hudng dén chét lugng san pham. Con khi MgO nim trong dung dich rin hoic
pha thiy tinh clinker thi khong gy anh hudng dén chét lugng san pham.

e TiO,: Do dét sét mang vao, nd lan trong clinker mot ham lugng rat nhéd
0.3%.Ngudi ta nghién ctu thiy ring néu thay SiO, bing TiO, ti 4%-5%
khong 1am 4nh hudng dén chit lugng sin phdm ximing. Con néu ting ham
lugng >5% sé lam giam cuong do co hoc cua ximing.

e Mn,0;: N6 ¢ mit trong clinker khoang 1.5% lam xim#ng cé mau nau hung
nhung khong l1am anh huidng dén chit lugng clinker. CS thé thay thé Fe,0,
bing Mn,0; dén 4%, khi nung luyén Mn,O; sé két hop véi cac oxit khac
nhu: Ca0,ALQ; s¢ tao ra cac khoang 4Ca0.A1,0;.Mn,0; ¢4 tinh chét tuong
tu nhu C,AF.

e P,0;: Trong clinker né chiém mot lugng khong 16n 1dm 1% - 2% c6 tac dung
lam cham qua trinh déng rin san pham. Hién nay ngudi ta co thé dua P,0; ¢
ham lugng < 1% vao phéi liéu dé lam phu gia khoang hoa.

e K,0+Na,0: Luon ludn co trong clinker vi do dit sét mang vao. Khi nung
luyén & nhiét do cao céac 6 xit kiém d& bi bay hoi, va mot phan tan trong pha
16ng tao thdy tinh hay tham gia phan tng tao khoang chia kiém, nén trong
clinker chi con 0.5% - 1%. Su c¢6 mit oxit kiém lam téc do déng rin kém 6n
dinh, tao ra cac vét loang trén bé mit sin pham. Ham lugng kiém cho phép
trong clinker < 0.5%. Can nhd ring ham lugng cac 6xit kiém 16n khi bay hoi
sé gay su ¢d & thap phan giai: déng ting trong céc cyclon trao doi nhiét, cac
gazoxog lam tré Iuc clia hé thap ting 1én sinh ra hién tuong doi ap rat nguy
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hiém. Nhét 1a khi dung cac loai dét sét chifa nhiéu kiém va nhién liéu chiia
nhiéu luu huynh. Diéu nay c6 thé giai thich nhu sau:
R,O0 +H,SO; — R,SO; +H,0

2.3 Thanh phin khéang clinker ximiing poocling

Clinker ximing poocldng khong phai 1a san pham ddng nhat, né 1a tap hop
ciia nhiéu khéang khic nhau, cdc khdang chinh la: khdang silicat canxi, khdang
aluminat canxi, khoang alumoferit canxi, cac khoang chinh trén con goi la khoang
alit, bélit, chat trung gian hay chit dém, ngoai ra con mot sé khéang khac. Tong
ham lugng 4 khoang chinh (C;S, C,S, C;A, C,AF) chiém ttf 95% dén 98%.

C,S,C,S  Nhom khoang silicat.

C;A, C,AF  Nhom khodng nong chdy.

C,;A, C,AF va pha thiy tinh goi chung 13 chét trung gian hay con goi 13 chat
dém. Thanh phan khodng ctia clinker xi ming.

Bang 2.3
Tén cdc khoang Diéu kién Cong thiic Ki hiéu
Tricanxi silicat (alit) 3Ca0.Si0, CsS
Dicanxi silicat (bélit) 2 Ca0.Si0, C,S
Tricanxialuminat Al,O> Fe,0, 3Ca0. AL O, CA
Tétracanxi alumoferit | Al,O;> Fe,0, CaO. Al,0O;. Fe,0, C,AF
Alumoferit canxi Al,O,<Fe,0; | 2CaO(Al0O;, Fe,05) Cy(A,F)
Aluminat kiém R,0 > SO, R,0.8Ca0.3 Al,O; R.C{A,
Sulfat kiém R,0 < SO, R,SO,
Sulfat canxi R,0 < SO, CaSO,

e Alit: Alit 1a khdang silicat quan trong cia clinker ximing poocling cho ta

cudng do cao, dong rin nhanh va téa nhiéu nhiét Trong clinker alit chiém
45- 60%, gan day mot so tac gia cho ring alit tinh khiét cé cong thic hda
hoc 3Ca0.Si0,, loai nay diéu ché dugc trong phong thi nghiém, con trong
clinker ximing poocling trong san xuét alit 1a mot dung dich rin clia C;S va
1 ligng nhd MgO, Al O;, PO, Cr,0s, ... khoang 2-4%, tuy ham liong cac
oxit nay khong 16n 1dm nhuing né cling ¢é anh hudng dén tinh chit va ciu
tric cia khdéang alit. Tuy nhién mot sé nha nghién cifu xem alit nhu mot
khoang chat cé cong thiic: 54Ca0.16Si0,.MgO. AlLO,, viét tit 1a (Cs,.S,e.
MA ) . Thanh phan clia khoang chit nay va alit tinh khiét khong khdc nhau

nhiéu 1im.

Khoang

%Ca0O

%Si0,

%ALO;

%MgO
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C5S 73,69 26,31 - -
Co. S MA | 7329 2327 2.47 0,97
Trong cong thiic Cs,. S;.. MA ¢6 i 1& phan ti CaO: SiO,:Al,0; :MgO la 54:16:1:1.
Trong d6 ion A" thay thé ion Si*" theo quan hé 4 A" bing 3 Si*" . Con ion Mg**
lam nhiém vu bu tri dién tich hay thay thé vao vi tri jon Ca*" .

Alit tinh khiét bén trong khéang nhiét do 1200- 1900 °C, khi nhiét do thip
hon 1200°C thi alit s€ phan hiy thanh 2Ca0. SiO, va CaO tu do, con & nhiét do 16n
hon 1900°C thi alit bj chdy 1dng. Trong thuc t& nung luyén, clinker dugc 1am lanh &
nhiét d6 1200- 1250°C thi C,S c6 kha ning bi phan hdy thanh C,S va CaO. Muén
tranh hién tugng phan huy C;S & trén ta ap dung phuong phap lam lanh nhanh

clinker qua nhiét d¢ gidi han nay. Hon niia trong alit c¢6 1an mdt it 6xit nhom, Oxit
sét chung tao thanh dung dich rin ¢4 hoat tinh cao va lam c4u truc alit bén viing.

Alit ¢6 céu tric dang tdm hinh luc gidc, mau trang, c¢6 khoi lugng riéng 3,15
+ 3,25 g/cm’, ¢6 kich thudc 10 + 250 pm.

e Belit: Belit 1a khéang chinh thi hai trong clinker ximang poocling, dong rin
tuong d6i cham, cudng do ban diu khong cao 13m, sau mot thdi gian cudng

do6 phat trién t6t hon, bén trong méi trudng nude va nude khdang .

Bélit cling nhu alit 1a mot dung dich rin ctia B2Ca0. SiO, va mot lugng khong
I6n céc oxit ALO;, Fe,O;, Cr,0;, ..vv.khéang 1-3%. Trong clinker ximing
poocling belit chiém khdang 20-30% va & dang B2CaO. SiO, viét tit 1a BC,S. Bélit
¢6 4 dang thu hinh aC,S, o C,S, BC,S, yC,S.

- aC,S bén trong khéang nhiét do tir 1425°C- 2130°C. G nhiét d¢ thip hon
1425°C thi aC,S chuyén thanh oC,S. Vi vay thuc té trong clinker ximing
poocling khong ton tai o.C,S.

- 0C,S: bén trong khdang 830-1425°C, & nhiét do thap hon 830°C trong diéu
kién 1am lanh cham o/C,S tinh khiét s& chuyén thanh yC,S, néu 1am lanh nhanh &
670°C thi o/C,S s chuyén thanh BC,S. Hién nay ngudi ta cling chiing minh dugc
a'C,S tdn tai & hai dang o}, va o/ Su chuyén hda ti oy sang o, & nhiét do 1160°C.

- BC,S: khong bén & tit ca céc nhiét do va d& chuyén thanh yC,S, dic biét &
525°C va thap hon, su chuyén héa tii BC,S sang yC,S va ting 10% thé tich nén lam
cho khodng v3 vun thanh bot, goi 1a hién tugng ta clinker anh hudng dén chit lugng
san pham. CG thé han ché dugc bing cach 1am lanh nhanh clinker khi qua nhiét do
nay hodc dua vao phéi liéu khdang 1-3% phu gia 6n dinh. C6 thé dung ALO;,
Fe,0;, MgO, R,0, Cr,0; ... Thuc té thusng két hop ca hai. Do dé BC,S 6n dinh cdu
tric dén nhiét do thudng.

- vC,S: khong c6 tinh chét két dinh, khong tac dung véi nudc, thuc té chi &
mot s6 diéu kién dic biét thi yC,S mdi c¢d tinh chat két dinh nhung rat yéu.
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Khoang Alit (Cs,S,;AM) Khoang Belit (B-C,S)

25kV X1i1i.08080 i1evm 210513

e Chit trung gian: con goi la chat dém.

Chét trung gian nim giffa cdc tinh thé alit va bélit, né 1a nhiing alumé pherit
canxi, aluminat canxi va pha thiy tinh clinker. T4t cd cac khoang nay khi nung &
nhiét do cao sé chuyén thanh trang thai 16ng.

e Celit: con goi la alumd pherit canxi.

Celit 1a dung dich rdn clia cac alumd pherit canxi ¢ thanh phan khac nhau phu
thudc vao thanh phan hda hoc clia phdi liéu va diéu kién nung luyén v v ..N6 cé
thé 1a mot tap hop dung dich rin gdm: C,A,F, C,A,F, C,AF, C,AF,, C,F. Trong
clinker ximing poocling thudng thi khéang alumé pherit canxi chu yéu la C,AF.
Trong clinker C,AF chiém 10-18%, 1a khéang ddng rin tuong déi cham, cho cuong
do khong cao 1im nhung bén nudc va bén trong moi trudng sulphat, C,AF 1a
khdang ning nhat trong clinker ximing poocling, c6 y = 3,77 g/cm’ .

e Aluminat canxi: Cling 1a chat trung gian nim gitia alit va bélit, trong clinker
ximing poocling c6 thé gip ¢ 2 dang la 3Ca0.ALO; va 12Ca0.7AL,0;. Trong
clinker thuong véi ham ligng CaO trong phdi liéu cao thi dang 12Ca0.7AL,0;
khong cé ma ton tai chi yéu 1a dang 3Ca0.Al,0,, viét tit 13 C;A. C;A c6 tinh chét
két dinh, dong ridn nhanh, tda nhiét nhiéu, kém bén nudc va nudc khdang, trong
clinker ximing poocling thudng C;A chiém 5-15%. Thyc té C;A chiém < 10%.

e Thiiy tinh clinker: La chét trung gian trong clinker ximing poocling, dudc
tao thanh trong qua trinh 1am lanh chit 16ng trong clinker, ham lugng pha thiy tinh
trong clinker chiém nhiéu hay it phu thudc chi yéu vao téc do 1am lanh chat 16ng
trong clinker, pha thdy tinh clinker chiia mot luiong 16n Al,O;, Fe,O; ngoai ra con
mot lugng nhé CaO, MgO.

e Cic khéang chifa kiém: Trong clinker poocling ¢ dang K,O. 23CaO.

12Si0,
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nd chinh 1a 2Ca0. SiO, ma thay 1 phan t CaO bang 1 phan ti K,O va dang Na,O.
8Ca0. 3AL,0; nd chinh 1a 3Ca0. Al,O; ma thay 1 phan tii CaO bang 1 phan ti
Na,O. Céc khdang nay khéong cd 1gi vi nd lam téc do dong rin cia ximing khong
on dinh, bé mit san pham c6 vét loang.

e Oxit canxi tu do: Trong clinker ximing poocling thusng ton tai 1 lugng

CaO
tui do, nd 1a nhiing hat nhd khong mau, ding hudng, chi sé chiét suat la 1.83, ham
lugng CaO tu do trong clinker chi cho phép ti 0,5-1%, néu ham lugng CaO tu do
cao s& anh hudng téi chét lugng san pham.

e Oxit Manhé: DA trinh bay & trén.
2.4 Cdc hé s6 co ban cia clinker xi miing poocling KH hay LSF, n, p.

Dé danh gia chat lugng clinker, tinh phdi liéu ngusi ta st dung cac hé sé co
ban KH (LSF), n, p dua trén ¢ sé ham lugng ( tinh theo % ) cac oxit chinh ¢ trong
clinker ximing poocling. Sau day xét cu thé tiing hé s trén.

2.4.1 Médun thuy hoc

DAu tién dé dic trung cho thanh phén clinker ngusi ta ding médun thiy hoc
( hay thily luc) ky hiéu 1a m. m 1a ty sé gitfa lugng CaO két hop véi cac oxit acid
v6i tong ham lugng céc oxit acid sau khi da két hop hét véi CaO.

%(Ca0, —Ca0,, )
 %(Si0,, —Si0,,, ) + %Fe,0; + %Al,0,
Déi véi clinker ximing poocliang thusng m = 1,7-2.4.
2.4.2 Médun silicat: ki hiéu la n hay MS hay SR (silicat ratio)
Moédun silicat 1a ty sé ham lugng 6xit silic tham gia phan ung véi cac oxit

khac va tdng ham lugng 6xit nhom va oxit sit cd trong clinker.
_ (Si0, ~Si0,)
%(Fe,0, + Al,O,)

Trong clinker ham lugng SiO, tu do khong 16n 1dm do d4 khi tinh téan cho
phép sti dung cong thiic don gian va xem nhu: %( SiO,tong -SiO, tu do ) ~ SiO,
tong. Ta cd cong thiic don gian sau:

_ %(Si0,)
~ %(AlO, + Fe,0,)

Moédun silicat trong clinker ximing poocling con xac dinh ty s6 gitia cdc khoang

silicat va cac khoang nong chdy. Vdi clinker ximing poocling thuéng thi n = 1,7 -
3,5; mot vai loai Ximang khac n >4 hodcn<7.

Néu nang cao n thi phéi liéu khé két khéi khi nung luyén, con trong clinker
ham lugng cac khdang silicat ting 1én va cac khoang néng chay giam xudng.
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Néu gidm n xuéng thi cac khéang nong chdy trong clinker ting lén, cdc
khdang silicat giam xudng, do dé nhiét dé ndng chay clia phéi liéu gidm xuéng.
2.4.3Médun alumin: ki hiéu la p hay MA hay AR (aluminat ratio).

Mo6dun alumin 13 ty sé gitia ham higng phan trim 6xit nhém va 6xit sit ¢6 trong clinker.
%Al,0,
" %Fe,0,
Mobdun alumin con xac dinh ty 1 gitia khdang C;A va khdang chua sit.
Déi véi ximing poocling thudng p = 1-3.
Khi p = 0.64 trong clinker chi ¢d khoang C,F.

Néu ting p lén cao thi clinker ximing sé chiia nhiéu khéang C;A va it
khéang C,AF, ximing sé dong rin nhanh, tda nhiéu nhiét, kém bén nudc. Néu gidm
p xudng thi clinker s& chda nhiéu khéang C,AF va it khéang C,A, ximing sé déng
ran tuong ddi cham, cudng do khong cao 1dm nhuing bén nudc tot hon.

2.4.4 H¢ sé bao hoa ki hiéu KH

Kiun cho ring tinh chit cia ximing cang tot khi tit cd CaO trong clinker
ximing tac dung hét vdi cac oxit khac dé tao thanh cac khdang chu yéu sau:
3Ca0. SiO, ; 3Ca0. Al,O; ; 2Ca0. Fe,0,. Nghia la cac khoang nay bao hoa voi
cao nhat khi p < 0.64.

+ C,S ¢6 ti 1& phdi hgp trong lugng phan ti gam gilia 6xit canxi va oxit silic
la:Ca0:SiO,= 2,8:1

+ C,A ¢6 ti 1& phéi hop trong ludng phan t gam gitia 6xit canxi va 6xit nhom 1a:
Ca0:A1,04=1,65:1

+ C,F ¢6 ti 1& phdi hop trong luong phan ti gam gitfa 6xit canxi va Oxit sit
la:Ca0:Fe,0,=0,7:1

Kiun goi clinker nay la clinker ly tidng va nhu vay cdc oxit trong clinker 1y
tidng phai thoa man phuuong trinh sau:

Ca0=2,8Si0,+1,65A1,0,+0,7Fe,0;.

Trong thuc t& kho san xudt dugc loai clinket ly tudng nay vi khi nung luyén
clinker bao gid cling con 1 lugng CaO tu do, do do lugng CaO két hgp sé it hon so
v6i tong ludng CaO c6 trong clinker ly tudng: vi vay biéu thiic trén s& viét nhu sau:

CaO =CH ( 2,8 SiO, + 1,65 Al,O5 + 0,7 Fe,O; ) suy ra:
H - CaO
2,85i0, +1,65A1,0, +0,7Fe,0,

CH < 1 day 1a cong thic tinh téan muc do bdo hoa véi clia Kin ma mét so

nudc da st dung dé tinh phdi liéu san xut clinker ximing poocling trudc day.
Tiép sau Kin da 1ap luan: cac o6xit trong clinker ximing poocling nhu SiO,,
AL O;, Fe,0;; khi nung luyén thuc t& chi c6 ALO;, Fe,0; két hop va bao hoa véi
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CaO con SiO, két hgp khéng hét véi CaO, vi vay cong thic tinh mic do bao hoa
cta Kin chua hoan chinh.

Sau Kin 1a Kiun da 1ap luin ring: trong cac hop chat chia Fe clia clinker ximing
poocling thudng khong phai 6 dang C,F ma & dang C,AF , vi vy trong cong thiic
trén ti 1& phdi hop trong lugng phan ti gam gitia CaO va Fe,O; nhu sau:
4Ca0. Al,0,. Fe,O; = 3Ca0. AlL,O, + CaO. Fe,0;

Vay: CaO :Fe,0; =0,35:1.

Trong thuc té khi nung clinker van con 1 lugng CaO tu do va SiO, tu do, ti d6 ¢6:

Ca0, = KH.2,8 ( SiOy, -SiOy ) + CaO,, +1,65 ALO, + 0,35 Fe,0, + 0,7 SO,

Rut ra:

(Ca0, —Ca0,, ) — L,65A1,0, —0,35Fe,0, — 0,750
2,8(Si0,, — Si0,,)

KH =

3<1

Trong do:
CaO,; SiO,,: tong ham lugng 6xit canxi va oxit silic ¢d trong clinker.
CaO,; SiO,, : ham lugng oOxit canxi va o0xit silic tu do trong clinker .
Dé don gian dung cong thiic:
Ca0 - 1,65A1,0, - 0,35Fe,0, — 0,750,
2,8Si0,
trong dé: (CaO - 1,65 ALO; - 0,35 Fe,0, -0,7 SO, ) la tong luong voi con lai trong
clinker sau khi tac dung bao hoa Al,O;; Fe,0;; SO, thanh C;A; C, AF; CaSO,.
2,8 Si0, 1a lugng voi cin thiét d€ bao hoa hoan toan luong SiO, thanh C;S.
Tt cong thic trén rit ra dinh nghia hé s bao hoa:

KH =

H¢é sé bio hoa la tf 1é giiia phdn trong luong véi con lai sau khi dd hoan
toan tdac dung voi cdc oxit AL,O;; Fe,0; SO; trong clinker ximdng poocling
thanh C;A; C,AF va CaSO, trén luong véi cdn dé hoan toan bao hoa SiO, trong
clinker ximdng poocling thanh C,S.

Khi tinh téan phéi liéu sin xudt clinker ximing poocling thudng ding cong
thic don gidn sau (xem lugng CaO, , va Si0,, , khong déng ké):

CaO -1,65Al,0, —0,35Fe,0,
2,85i0,
Déi véi ximing poocling thudng KH = 0,85 -0,95.
+ Néu ting KH Ién thi ham lugng khdang alit trong clinker ting 1én, ximing cd

KH =

cudng do cao, déng rin nhanh nhung khé nung luyén vi nhiét do két khéi cao va sé
gidm tudi tho gach chiu Ita 16t 1o.

+Néu giam KH xuéng thi ham lugng khoang alit trong clinker giam, chat lugng
ximang giam, nhiét do két khéi gidm, nung luyén d&.
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D¢ sdn xudt xi mdng podc ldng theo cong nghé 1o quay phuong phdp kho,
cdc thong so ché'tao clinker dé sdan xudt PC50 (theo TCVN 4240-2002) theo téng
két ciia tai liéu cdc nudce va kinh nghiém thuc té cé thé lua chon nhu sau:

KH = 0,90 - 0,95; n=22-27p=10-1,7
va khong ché téng ham luong chat chay & 1400 °C (L,40,c) trong gidi han 23 dén 27%.
O day: Ly = 295 . %AL0; + 2.2. %Fe,0; + %MgO + %Na,0 + %K,0

Hién nay ¢ mét s6 nha mdy lai sit dung hé s6 LSF.
~ Ca0t.100
2.85i0, +1.18A1,0, +0.65Fe,0,
CaOt: lugng voi tong hay CaO ly thuyét. Gid tri LSF < 100%
Néu lugng voi tu do dang ké dung hé sé FCC

LSF

Ca0,,.100
CaOo,,
Ca0,, : CaO lién két = CaOly thuyét - CaO tu do.
Ca0,, : CaO ly thuyét =2.8.Si0, + 1.18AL,0; + 0.65Fe,0s.
Ngoai ra con st dung céc cong thiic thuc nghiém clia But dé tinh phdi lidu.
Dé tinh thanh phan khoang cta clinker theo 1y thuyét c6 thé dua vao thanh phan
C,S +0.8838C,S
~ C,5+1.3250C,S
___ C,S+13250C,S
1.4341C, A +2.0464C , AF
1.15.1C, A
" C,AF
hoa hoc ctia 4 6xit chinh trong clinker hosc theo 3 hé s dic trung KH, n, p.
Cdch tinh theo hé s6 KH déc lip:
Theo nghién ctiu cta Kin goi CO 1a miic do hoat tinh: d6 1a sé phan t CaO tac
dung véi 1 phan tii SiO, , va Néu tit ca CaO phan ting hét d€ tao C;S thi hé sé hoat
tinh CO bing 3 1an hé s6 bao hoa véi KH (CO = 3KH.). Nhu vay 1% SiO, tham
gia lién két vdi 2.8%Ca0 sé& dudc 3.8%C,S ( da i ludm & muc 2.4.4), tucng ty khi
CO =2 thi 1% SiO, tham gia lién két véi 1.87%Ca0O sé dudc 2.87%C,S. Do dé:
%C,S =3.8S.(CO -2)=3.8S.(3KH - 2).
%C,S = 2.87S.(3 - CO) = 2.87S.(3- 3KH) = 8.61S.(1- KH).
Cdch tinh theo 3 hé sé KH, n, p:
Theo cong thiic thuc nghiém cua Kin:
3.8n.(p + D(3KH —2).100
n(p+1)(2.8KH +1)+2.65p+1.35

FCC =

KH

+0.6383

%C,S =

8.6n(p +1)(1— KH).100

N(p+D28KH +1)+2.65p+ 13% ve Nouvin pan v

%C,S =



Cdch tinh theo ham luong 4 oxit chinh CaO, Si0, , Al,0;, Fe,0;:

Luong CaO c6 trong C;S bing 73.69% , ( Vi 3M (Ca0)/ M (C;S) = 73.69%)
Luogng SiO, c6 trong C,S bang 26.31% ( Vi M (Si0,)/ M (C;S) = 26.31%)
Tuong tu ta tinh Iugng CaO, SiO, , Al,O,, Fe,0; co trong C,S , C;A , C,AF

Tén cac oxit C;S (w) C,S (x) C;A (y) C,AF (z)
CaO (a) 0.7369 0.6512 0.6227 0.4616
Si0, (b) 0.2631 0.3488 0 0

Al O; (¢) 0 0 0.3773 0.2098
Fe,0; (d) 0 0 0 0.3286

Ta ¢6 cac hé phuong trinh sau:
.a=10.7369w + 0.6512x + 0.6227y + 0.4616z
.b=0.2631w + 0.3488x
.¢=0.3773y +0.2098z
.d=0.3286z
Suy ra:
C;S =4.071Ca0 - 7.6Si0, - 6.718A1,0; - 1.430F¢,0,
C,S =8.602 SiO, + 5.068 Al,O; + 1.078 Fe,O5 - 3.071 CaO

C3A = 2.650 A1203 - 1.692 FCZO3 = 2.65(A1203 - 0.64 F6203 )
C,AF = 3.043 Fe,0, néu p > 0.64

C, (A, F) =1.1 ALO; + 0.7 Fe,0; néu p < 0.64 khong tao khoang C;A, ma
chi tao cac khoang sau: C,AF, C,AF, , C,F ...
Cdch tinh ham luong pha long:
L=1.12C;A +1.35 C,AF.
Thuc ra, néu cdn cti vao nhiét do tao pha 16ng clia cac hé nhu sau:
Bang 2.4

Heé clia cac cdu tii Nhiét do tao pha long ( °C)
C -S 2065
C-S-A 1458
C-S-A-F 1338
C-S-A-F-M 1300
C-S-A-F-M-R(R:oxitkiém) | 1280
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Ham lugng cta pha 16ng tinh theo nhiét do va hé s6 p nhu sau:

Bang 2.5

Nhiét do ( °C) | Ham lugng pha 16ng

1338 p>1.38: L=6.1F+M+R,0
p<1.38: L=8.5A-522F+M + R,0

1400 L=295A+22F + M +R,0O

1450 L =3A+225F +M+R,0

Tit ctia phéi liéu (T) = 1.785 CaO + 2.09MgO.
CaO va MgO la thanh phan cta phdi liéu.
2.5 Phdn loai clinker ximdng dua vao thanh phin khoang:

Tinh chat cla clinker ximing phu thudc chi yéu vao thanh phan khdang
chua trong clinker , dya vao nhting khoang chinh ta phan loai clinker thanh 2 loai:
Theo ti 1 cac khoang silicat: 3CaO. SiO, va 2CaO. SiO,.

Theo ti 1& cac khdang néng chay: 3Ca0. AL,O; va 4Ca0. Al O,. Fe,0,
Cac khoang chinh trong clinker thuiong chia thanh 2 nhom:
Nhom khoang Silicat % (C;S + C,S) o 75-82%
Nhom khéang nong chdy %( C;A +C,AF)  25-18%
+ Néu nang cao ham lugng khdang néng chdy > 25% thi khi nung luyén dé tao

vong and d6i vdi 1o quay va dinh thanh 10 déi véi 10 diing, nhiét do két khodi giam,
nhuing cudng do ximang khong cao 1am.

+ Néu gidm ham higng khdang néng chdy xuéng < 18% thi nhiét do két khdi clia
phdi liéu phai cao, anh hudng t6i do bén ctlia 10, nhung chit lugng clinker tt.

+ Cac khoang C;S ; C,S trong nhom khodang silicat hodc C;A, C,AF trong nhom
khdang nong chdy cling giao dong trong 1 khdang rit rong, & 1 vai trudng hop dic
biét ¢o khi chi ¢6 1 loai khoang trong 1 nhdm khoang ma thoi.

Sau day ngudi ta phan loai clinker theo tting nhom khdang

Phdn loai clinker theo nhom khoang silicat.

Tén cua C,S/C,S KH C;S+ C.S=75%

clinker C,S C,S
Alit >4 >0,92 > 60 <15

Thudng 4-1 0,92 - 0,81 60 - 37,5 15-37,5
Bélit <1 <0,81 <37,5 > 37,5
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Phdn loai clinker theo nhom khoang nong chdy:

Tén cua C;A /C,AF P C;A +C,AF =25%
clinker C;A C,AF
Aluminat >1,5 >23 >15 <10
Thudng 1,5-04 2,3-1,1 15-7 10-18
Celit <04 <1,1 <7 > 18

MGéi quan hé giia thanh phin khdang va cdc hé sé co bin KH, n, p, ciia clinker.

I'q
.
2

Bieu do 1:

Doan AB - ximéng alit

A
75

70

60

50

40

30

20

Doan BC - ximang thudng
Doan CD - ximang bélit
Khi KH thay ddi tti (1-0,67) thi ham lugng khéang C,S, CS, cling thay doi.

Biéu dé 2

0.95 0.9

|
0.85 0.8

Su thay doi khdang C;A va C,AF phu thudcvao hé sé

22 \
20

R

3Ca0.ALO;

\\

4Ca0. Al,O; Fe,0;

—

3 35 4

4.5 5
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0.75 0.1

45

55

65

75
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Biéu d6 3:
Heé s6 n cang I6n thi tdng ham lugng khdan g ( C,S + C,S ) trong clinker cang 16n
va tong ham luong khdang (C,A va C,AF) trong clinker cang nh.

70

90

T~
—]
~|

5 %

2.6 Cdc phuong phap san xuit clinker ximiing Poocling.
Qua trinh san xuét clinker ximang gém 3 giai doan:
Giai doan 1: Gia cong, dong nhét nguyén, nhién liéu va chuan bj phéi lidu.
Giai doan 2: Nung hén hop phdi liéu thanh clinker va lam lanh clinker.
Giai doan 3: Gia cong, U va nghién clinker vdi cac phu gia khéc.
C6 2 phuong phdp san xudt ximing 13 phuong phap uét va phuong phap kho, 2
phuong phap nay khac nhau chi yéu & giai doan 1 va giai doan 2.
Giai doan 1: C6 thé gia cong phéi liéu theo phuong phap uét hay phuong phap kho.
Giai doan 2: C6 thé nung hdn hop phéi liéu trong 10 ding hoic trong 10 quay.
Doi vdi 1o duing, khi phéi lidu & dang bét min va dupc lam dm (10-12)%
sau do vé vién co duong kinh (10-12)mm réi nap va lo: phuong phdp bdn khé.
Viéc lua chon phucng phép san xuét phu thudc vao nhiéu diéu kién ma chi
yéu 1a tinh chét co ly, tinh chit héa hoc clia nguyén liéu, diéu kién dién ning, nhiét
ning, thiét bi ..t dé ngudi ta quyét dinh chon phuong phdp san xuit nay hay
phuong phap san xuat khdc, nung clinker trong 16 diing hay 16 quay.
Mot s6 s dd cong nghé san xuit ximiing Poocking:
So db cong nghé san xuit ximing theo phucng phap kho 16 quay, phdi liéu vao 16
dang bot c6 do am < 1%.
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SO PO DAY CHUYEN CONG NGHE SAN XUAT XI MANG
THEO PHUONG PHAP KHO - LO QUAY

Kho ding nh3i
s0 bo B vdi

1.8

2.14 114
%ﬁ 17
~

Sile  Silo Silo ~8ilo /
Sét Cat Q.Sit B3 voi

Kho ding nh3i
50 b Sé1, C41,
Quéng Si1

So db cong nghé cong doan chuan bi nguyén liéu.
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3.19

3.12\

323

Khinéng
tirthap
trao doi

BT nhiét

P

OO S (111}
Silo Bot lidu

o

So d6 cong nghé cong doan nghién phéi liéu va ddongnht.

CEu 1hap

Xe xic k1

Kho ddng nh&l s0 b 1han

Khi néng 1ir méy lAm nguoiclanhke

4.19

Binh CO2
phong nd

= = -
Hén hgpihan ¥ khi
c3@p cho voi phun

4.23

L.
Hén hgpihan + khi
ca@p cho precakiner

So d6 cong nghé cong doan chunbi nhién liéu.
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Thong git cho may nghién igu
—

Ong khoi

=

Khi nong
c@pcho ma&y nghiin liéu

Tir loc bui dign
cila may
nghiEn ithan

4.17 wni nen

420
4.21
4.22

-

e

Tiriram khi nén

544 ©Ongkhi thai

g |2

4.23

HEM hgp khi + bo11han (khodng 60%)

cap cho widdl cia 1hiEl bi precalkciner
|-

518

5.17 5.15

puicLK 5.13

510

Hon hdp khi +bod 1than (khodng 40%)

cap cho voi d61 ciia b quay

S dd cong nghé nung phdiliéu thanh clinker.
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Siko
Clanhhe
Thach cao, g:_.:[ E:th
Phu gia ks pham
phim

Clanhke

Thach
cao

S.13

HKho XM bao

i_ = |

T
|
|
|
L

XuEl en o 10

So do cong nghé dong bao Ximang
SO PO DAY CHUYEN CONG NGHE SAN XUAT XI MANG
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THEO PHUONG PHAP UOT - LO QUAY

Dadow=5%
d=30 40mm
Khl Ben ngoam
thai l
Quat Phelu

T Bang tai xich
Locbyithi &
A

<«——May dap blia

|

<«——Bang tai cao su

R
<«—— (Gau nang

|

« Bunker chtra

l«—Can bang dinh
luong

Béng tai cao su

P4 voi w = 5% Dt sét w = 62%

d =150+300mm 0 long song
Ben ngoam X i lan
Phéu Gau muc
Béng tai xich Ph3u
<«— May dap bua Bé nude 5 l N
l Bang tai
l Bom l
“+—Bing tai cao su .
s L+ bira Bé bim —» R, dé
«—  Giunang Thuy tinh Blom
l long
«— Bunke chta \_. Bé chtra bin «—— Khi nén
' B& nuge Bﬁm My nén khi

<— Bing tai dinh luong v
l Bom l l
. B& tdn trit bun «— Khi nén
Bang tai cao su

Gau muc dinh lugng

p \\/'\> /

Phéu

l

Nudc —» MAY NGHIEN BI UOT

|

Sang phan loai —— Vit tai san — Kho
Bé chua

Bom

|

Mady nén —» Khinén —» BE€ dong nhat phoi ligu
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Xa lan du

Bdn d?lu MO @

Dinh lugng diu Bom
l l Ong khoi
Budng d6t phu — Séy, loc Bé chtra T
PO
Khéng khi Can  pinh luong QlTat
Quat —» Béc dét—> LO NUNG —Buong ling __ Loc bll_li dién
' |
\ L.z \
Lam lanh kiéu '~ -»May nghién bi udt
ong chum
Mang hI"ng Clinker
May dap ham +— Sang
Kho phu gia Bang tai xich
PUZOLAII)\ID%V — 50 8 Kho thach cao w =4%
Kho u Clinker .
Ben ngoam Ben ngoam
Ben ngodm Clinker
Phéu l Phéu
l Phéu l
May dap him | May dap ham
lp Baéng tai cao su
Bang tai cao su WY Bang tai cao su
Gau nang
G?u.lnéng Xe bon +—Bunke CTI'Ia Clinker G?u.lnﬁng
Bun 1Ie chtra Can bang dinh lugng Bun ke chtra

Can bing dinh lugpng ——— Bang tdi chung «— — Can bang dinh lugng

Phu gia trg nghlen Phéu nap ligu

Nudce l[am mat—> MAY NGHIEN BI NGHIEN CLINKER
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Ong khai
Quat

\4
Loc bui tay ao
A

Quat l

Gau nang

™— Mang truot khi dong

Quat
Hat tho «—Phan ly hiéu suat cao

!

Y 9 G

— [ — Mang truot khi dong  Phan ly tinh— Loc bui dién

™.

Khi thai

v
Bui

ot mind

l

Mang truot khi dong

l Quat

A

Gau nang

A

A

,

Gau nang

A

——————————————— - Bunke chua

A

May dong bao
Bang tai cao su

|

Kho san pham
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SO PO DAY CHUYEN CONG NGHE SAN XUAT XI MANG
THEO PHUONG PHAP BAN KHO - LO PUNG

Mo da voi Mo dét sét Than ba ong
Bai dé voi Van chuyén Van chuyén  Van chuyén
nguyén licu
5 v l v
Nap vao phéu kho Chura tai kho
capda kho nha may
l Ong khoi l
v v
Bang tai xich Gia cong thd Phéu Gia cong tho
Khi thai Quat
4 l l Khi thai l
| 4
Quat May kep ham Phéu Bingtdicaosu ! Phéu
. [
4 Loc bui l Loc
: tinh dién Méy cén truc bui
Loc tl*l
bui Béng tai cao su Bang tai , «—Kep ham
tai cao su
! l
' “Cyclon )
dyclon<— —— May dap bua T May say Bang tai
l <+— thing quay+———— l
Khi thai Gautii T Gautai Gau tai

I\ v
| Cura hai nhanh

|
Loc &

bui 7 Silo chua da voi Silo dat sét va than Silo
tai Sil6 1,2 da ong
A

e Dinh luong Dinh lugng ~ Dinh luong Dinh luong

\ Béng tél Chun /
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Phéu Ong khoéi

Fy >
e !
May nghién bi Quat
~ N A
o |
\\\ :
Gau tai S |
\\ |
~ |
Hat tho AN :
Vit tai « May phan ly ~a Loc bui dien
Vit%ai Ong khoi
l A
|
Gau tai Quat
+
Cacsilo botliéu 1,2,3 —-———————————- » Loc bli tui
° 4

Thao li€u canh quay

Vit tai

Sil bot liéu ddng nhdt  —————————— !

|

Thao liéu hai truc vit xoan

Vit tal< @

Q QO
Q> Q>
(=
(] i

Bunke trung gian

Vit tai
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May tron 4m @

May vé vién

l

Bang tai cao su Vit tai

|

May rai liéu khi thai
l énth(’)i Bui thu hoi
Quat » Lo nung clinker—» Budng ling”——__  Loc bui Xung
[
|
: M
Ghi quay Quat
Khi thai :
! v v
| Ong thao clinker khi thai
Quiat
A
Lch bui tai Bang tai xich
A
|
b -Mady kep ham
» Gau tai Khi thai
Béng tai cao Quat

l T

Sild clinker ———» Loc bui tui
4—

|
©
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Phu gia

Thach cao
Bai chira Bai chira
May kep ham < l
Gau tai
Cfra#ai nhanh
Silo chura Sil6 phu gia Sil6 clinker
thach cao
Can bang Can bang Can bang dinh lugng
dinh lugng dinh lugng
Bang tai chung
P » My nghién bi khi thai
{
Gau tai Qdat
A
hat tho :
Vittai _  May phan ly dong Loc bui dien
hat min

Xi mang bot
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vit Yai
Gau tai

v

Vit tai Khi thai

Silo ximdng—pLocbuitui__ , Quat

!

Thao li€u canh quay

Vit tai
Khi thai l
Vit tai
Quat i
Gau tai
Locbuitui < Sang ang khi tkai
|
Vit tai ,lk :
> Buke Quat
A
| :
May dong bao ———————— » Loc bui tui

Biang tél cao su /

Kho xi ming —» KCS—» Xuit kho

Bing 2.6 Mot so chi tiéu kinh té ky thuit so sanh giia cdc phuong phap sin
Xudt

Cac chi tiéu Lo quay phuong phap uét | Lo quay phuong phap kho
Nhiét tiéu tén chol kg 1350 - 1600 <800
clinker (Kcal / kg )
Dién tiéu ton cho 55 79 - 83
1 tan clinker (KWh /T)
Kich thudc 10 Dai Ngin
35
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S6 lugng thiét bi Nhiéu
Dién tich san xuét Lén Nho
D¢ dong nhét phdi licu Tot Tuong doi tot
Chét lugng san pham Dam bao Dam bao
V¢ sinh cong nghiép Tét Tét
Dat muc
Chi tiéu Don vi tinh Phuong phap w6t ,Phu’orng phap kho
Trugc 1990 | Sau 1990
Nhiét ndng Kcal/kg Clinker 1450 -1700 780 - 820 730
Dién nang kWh/T cement 120 - 130 115-125 90-100
Gach chiu Itra Kg/T Clinker 2-2.5 1-1.5 0.5-0.8
VL nghién Kg/T cement 1.5-2 0.3-0.6 0.2-0.5
NS lao dong | T cement/ngudi/nam 200 - 600 1000-1500 | 2500-3800
Nbng db bui mg/m’ kk 100-150 | 50-100

Co s& dé Iwa chon phuong phap san xuit:
Lua chon phucng phap san xuét 1a mét trong nhiing vin dé quan trong, né anh
hudng dén cac chi tiéu kinh té k¥ thuat clia nha mdy. Sau day 1a mot sé co s6 dé lua

chon phuong phép san xuat.

N I\? P * AN Pl * AN
e D¢ dm tu nhién cia nguyén liéu.
e Tinh chit ly hoa cua nguyén liéu.
o Diéu kién nhiét ndng, dién ndng.

e Diéu kién thiét bi.

e Diéu kién vé sinh cong nghiép.

e Diéu kién dién tich sin xudt va mé rong.

Khi Iya chon phuong phap san xuét can so sanh céc chi tiéu kinh té ky thuat véi
nhiing nha mdy c6 cing ning sut nhu nhau, 10 ¢é cing ning suit, cung st dung

mot loai nhién lidu, cting san xudt ra mot loai sin pham.
Lua chon phuong phap san xuit nao cling cin xut phat tti hoan canh cuy thé cla
tling nudc, ting dia phuong va nhat thiét phai dat nhiing yéu cau sau:
- Rut ngén qua trinh sin xuét, ning cao hiéu suit sii dung may mdc va thiét bi.

- Nang cao san lugng va chat lugng san phdm, ha gia thanh san pham.

- Ha chi tiéu tiéu tén ning lugng, nguyén vat lidu.
- Nang cao trinh do co khi hda, ti dong hda, gidm bdt lao dong niing nhoc.
- Dam bao vé sinh an toan lao dong.

2.7 Nguyén liéu, nhién liéu san xuat clinker ximing.

Thac si- GVC NGUYEN DAN
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2.7.1 Nguyén li¢u: Trong thién nhién rat hiém loai nguyén liéu c6 thanh phan hda
hoc gidng thanh phan hda hoc cta clinker ximing. N6i chung hau hét cac nha may
ximang trén thé gidi déu san xuat ximéng tii hén hgp phéi liéu nhan tao.

DE dam bao thanh phin hda hoc ctia clinker ngudi ta thudng dung hdn hop ti
hai nguyén liéu chinh 1a da voi va dat sét, ngoai ra con 1 vai nguyén liéu phu niia
nhu quing boxit, lacterit, quing sit, Trepen, diatomit ...

2.7.1.1 Pa voi.

San xudt clinker ximing poocling ngudi ta thudng dung cac loai d4 voi, da
phén ... Céc loai d4 nay thanh phan chi yéu clia né 1a cacbonat canxi, 1 lugng nhé
MgCO; va mot it tap chét khac.

Muén san xuat dugde clinker ximéng thi d4 voi phai dam bao:

Theo TCVN 6072-1996, d4 voi dung 1am nguyén liéu dé san xudt xi mang
portland phai thod méan yéu cdu vé ham lugng cua cdc chat 1a: CaCO; > 85%;
MgCO; < 5%; K,O + Na,O < 1%.

Cac nha may xi mang & nudc ta st dung da voi c6 ham luong CaCO; = 90 + 98%
(CaO = 48 + 54%), MgO < 5% va o xit kiém khong ding ké. SiO, dang quartz
cang nhé cang tot.

2.7.1.2 Dt sét

La loai nham thach trdm tich, d6 13 nhiing alumo silicat ngdm nudc ¢6 rat nhiéu
trong thién nhién. Thanh phan chi yéu clia dét sét 1a SiO, , Fe,0s;, ALLO;. Ngoai ra
trong dat sét con 1an cat, sdi, san va cdc tap chat hitu co. Dat sét d€ sén xuét clinker
can c6 thanh phan héa hoc nhu sau:

Theo TCVN 6071-1996, sét dung 1am nguyén liéu dé san xudt xi mang portland
phai ¢6 ham lugng céc oxit trong khoang sau:

Si0, = 55 + 70%, Al,O; = 10 + 24%, K,O + Na,O < 3%.
Cédc nha mdy xi mang & nudc ta hau hét déu st dung sét doi c6 ham luong:
Si0,=58 + 66%, ALO; = 14 + 20%, Fe,0,= 5 + 10 %, K,0+Na,0 = 2 + 2,5%.

Ngoai sét doi, & mot s6 noi c6 thé dung sét ruong hodc sét phu sa. Nhing
loai sét nay thudng cé ham lugng SiO, thap hon, Al,O; va kiém cao hon, nén phai
c6 ngudn phu gia cao silic dé b6 sung SiO,. Viéc nay trd nén khé hon khi can san
xudt xi mang yéu cdu ham lugng kiém thap.

Phu gia diéu chinh

e Phu gia giau silic: Dé diéu chinh mo dun silicat (n), trong trudng hop

ngudn sét cua nha may cé SiO, thdp, c6 thé st dung céc loai phu gia cao
silic. Cac phu gia thuong st dung la cac loai dat hoac da cao silic c6 SiO, >

80%. Ngoai ra, & nhitng noi khong c6 ngudn dat cao silic c¢6 thé sir dung cét

min nhung kha nang nghién min s& kh6 hon va SiO, trong cidt nam & dang

quaczit kh6 phan ting hon nén can phai stt dung kém theo phu gia khoang hoa
dé giam nhiét do nung clinker.
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e Phu gia giau sat: DE diéu chinh moé dun aluminat (p) nhim b6 sung ham
lugng Fe, 0, cho phdi liéu, vi hau hét céc loai sét déu khong c6 du Fe,O, theo
yéu ciu. Cic loai phu gia cao sat thuong dugc sit dung & nudc ta la: Xi pirit
Lam Thao (ph€ thai ctia cong nghiép san xuat H,SO, tir quiang pyrit sét)
Fe,0;: 55 + 68%, quang sat (6 Thai Nguyén, Thanh Hod, Quang Ninh, Lang
Son) Fe,05: 65 + 85% hoac quing Laterit (& cac tinh mién Trung, mién Nam)
chuia Fe,Os: 35 + 50%.
e Phu gia giau nhom: Ciing dung dé diéu chinh mo6 dun aluminat (p) nham bo
sung ham lugng Al,O; cho phéi liéu trong truong hop nguodn sét cia nha may
qua it nhom. Nguon phu gia cao nhom thuong la quang boxit (& Lang Son,
Cao Bing, Lam Déng) AL,O;: 44 + 58%. Ciing c6 thé sir dung cao lanh hoic
tro xi nhiét dién 1am phu gia b6 sung nhom, nhung ty 1¢ dung khéd cao va
hiéu qua kinh t€ thap.
Phu gia khoang hoa

Dé giam nhiét do nung clinker nham tiét kiém nhién liéu va tang kha nang
tao khodng, ting do hoat tinh clia cic khodng clinker, c6 thé st dung thém mot s
loai phu gia khodng hod nhu quang fluorit, con goi 1a huynh thach (chta CaF,),
quang phosphorit (chtta P,Os), quang barit (chta BaSO,), thach cao (chia CaSO,).
Cic loai phu gia nay c6 thé dung rieng mot loai hoac dung phdi hgp véi nhau &
dang phu gia hon hop, khi d6 tic dung khodng hod sé tot hon. Tuy vay, trong san
xuét néu cang su dung nhi€u loai nguyén liéu va phu gia thi cong nghé pha tron
phoi liéu cang phiic tap, ton kém.

2.7.1.3 Cac loai nguyén liéu khac.

+ Bun nhephelin: ngudi ta con goi 1a bun tring, 13 phé liéu clia nganh san xuét
nhom, thanh phan hdéa hoc nim gitia clinker va xi 10 cao.

Si0, ALO; Fe,0; CaO Oxit kiém
25-30% 2-5% 3-5% 50 - 58% 1,5-3%
Dung bun nhephelin sin xuét clinker ximang rét c6 1gi. Chi cin bd sung vao phdi
lidu 15% -20% da voi hodc voi nung, khi nung luyén tiéu ton it nhiét va ning suét

10 cao nhudc diém 1a ham ludng kiém cao.
+ X7 16 cao: Xi 10 cao 1a phé liéu clia nganh san xudt gang, thanh phan hda hoc gan
gidng thanh phan clinker ximing chi khac nhau vé ham higng.

SiO, Al O, CaO MgO MnO

28-38% 8-24% 40-50% 1-18% 1-3%

Xi 16 cao c6 thé dung lam phu gia sin xuét ximing hodic dung 1am nguyén liéu san
xuét clinker ximéng, thay thé mot phan dat sét.

2.7.2 Nhién liéu dé sin xuit clinker ximiing.

+ Nhién liéu dung cho lo quay .
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Nhién liéu dung cho 10 quay 1a nhién liéu rin, 16ng, khi. Mudn dam bdo ning suit
16 cao can cung cdp diy di nhién lidu cho 10 dé dat dugc nhiét d6 yéu ciu, muén
vay thi nhién liéu can phai dam bdo:

- Cung cap nhiéu nhiét cho 10.

- Nhién liéu phai chay hoan toan véi lugng khong khi du nhd nhat.

- Dung khong khi néng dua vao dé ting diéu kién chdy.

Lua chon nhién liéu cho 10 quay can chd y 3 yéu cau chinh:

- Nhiét tri thap.

- Ham lugng tro va chét béc, ham ligng luu huynh.

- Kinh t.

Trong cac loai nhién liéu trén thi nhién liéu khi st dung cho 10 quay 1a tét
nhét, vi nd cé nhiét ning cao, khong cé tro 14n vao clinker va dé tu dong qua trinh
dot chay. Thuc té khong sti dung nhién liéu khi vi né gép phan nang cao gia thanh
san pham. Sau dy xét cu thé tiing loai nhién liéu.
2.7.2.1 Nhién liéu rdn: Nhién liéu rin dung dé€ sin xuét clinker ximéng 1a than da.
Yéu cau nhién liéu rdn dung cho 10 quay 1a: than phdi c6 chat bdc cao, ngon Ia dai,
tro nhién liéu it, thudng ngudi ta sti dung loai than cd:

Nhiét tri thdp > 5500 Kcal/ kg
Chit boc = (15 - 30)%
Ham lugng tro = (10 - 20)%
Ham luong luu huynh < 1%.
Néu c6 1 loai than dat yéu cau ky thuat trén thi tét, néu khong thi phai phdi hop 2
hay nhiéu loai than dé ¢4 1 loai hdn hop than min dam bao yéu ciu ky thuét trén.
Than dung cho 10 quay 1a phai siy kho nghién min, d6 min yéu cau con trén sang
4900 18 /cm? 1a 8-12%, do 4m cta than min 1a W < 3%. D0 min cta than con phu
thudc vao ham lugng tro va chit boc. Thudng thi than cd tro it, chit bdc nhiéu,
nghién thé hon than ¢4 tro nhiéu chat boc it.

St dung than 1am nhién liéu phic tap hon dau hoac khi vi than phai duoc nghién
that min va dugc phun vao 10. Mat khéc, lugng tro than con lai sau khi chdy ciing tham
gia vao phan ting tao khoang clinker nén khi tinh phoi liéu phai coi né nhu 1 cau ti.

D6i v6i cong nghé san xuat xi mang bang 10 quay phuong phap kho, can st
dung loai than c6 ham lugng tro it, nhiét lugng cao va ham luong Iuvu huynh cang
thap cang tot. Hién nay hau hét cac nha mdy déu quy dinh chi st dung than cdm c6
chat luong tot, vi du nén dung than cdm Hon Gai c¢é muc chit lugng tir 3C- HG tré

lén (c6 s6 nhiét tri phan kho Q* > 6500 kcal/kg, ham luong tro A* < 20%, chat boc
kho trung binh V&6 - 8%, luu huynh S < 0,8%).

2.7.2.2 Nhién liéu khi thién nhién.
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Khi thién nhién dugc khai thac t dudi céc 16p dat sau, nd 1a nhiing hop chét cla
cac loai cacbuahydro hiiu han khac nhau, chd yéu 1a khi métan, ngoai ra con 1 s
khi khac nhu: étan, propan, butan, pentan va 1 Iigng nho khi CO,, N, .

Uu diém cda khi thién nhién dung cho 16 quay nung clinker 1a d& ty dong
hoa, clinker khong bi 1an tro nhién liéu, trudc khi st dung khong can qua giai doan
gia cong ,lang loc, gan.

Bang 2.7 Thanh phan va tinh chét cla 1 sé khi thién nhién & bang sau

TT THANH PHAN KHI KHO Q" | Ti |Giéihannd
CH, | C,H, | C;Hg |C,H,,|CH,,| CO, | N, |H,S | Kcal |Trong| Thap | Cao
1 1932|4408 0603|0108 ]| - |855010800 5 | 14
2 1850] 31| 10| 0401|001 |94]| - |7970(0804] 5 | 15
31980/ 03|01 1]01] - |03] 12| - |8950/0,800 5 | 14
4 177170 45| 1,7 | 0,8 | 0,6 | 02 |13,5| 1 | 8080 [0,889| - -
5 151,00 6,0 | 80 | 40 | 03 | 0,7 |30,0] - |8230 1,108 - -

2.7.2.3 Nhién liéu long.
Nhién liéu 1ong dudc st dung déi vdi 1o quay ¢ dang mazut. Mazut thu dugc i san
pham sau khi da chung cit ddu mé. Mazut ciing 1a 1 loai nhién liéu tét dung cho 10
quay nung clinker.

Uu diém ctia mazut 1a it tap chét, ham luong tro rat nhd khéang 0,1-0,3%, do
am 1-4% , nhiét ning kha cao thudng 1a > 8000 Kcal/kg, mazut dugc phan loai dua
vao ham lugng luu huynh.

Mazut it luu huynh : SP5., < 0,5%

Mazut luu huynh trung binh : SP,, =0,5-1%

Mazut nhiéu Iuu huynh : SPine = 1-3%

Ngudi ta con phan loai mazut theo mac dya vao d6 nhét va nhiét do. Mazut co
trong lugng riéng ti 1 - 1,06g/cm’, trong mazut ¢ chia 1 sé chat khong hoa tan,
trude khi phun mazut vao 10 can qua quad trinh gia cong sau:

D4t nong mazut chi yéu dé gidm do nhét, van chuyén trong dudng 6ng va
phun dugc d& dang va dua vao thiét bi gan loc dé loai b tap chét tranh tic 6ng va bom.

Tuy nhién viéc st dung nhién liéu 16ng 1a mazut cling ¢é nhiing nhuge diém:
+ Khéng thuén tién khi van chuyén, d6 rot va chia dung bao quan.

+ Khi bdo quan ham lugng tap chat co hoc ting 1én rat cao, c6 khi tdi 2,5% , do
am c6 thé ting 1én 5 - 10% va hon. Dic trung clia 1 s6 mazut & bang 2.8 sau:
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Bang 2.8

CAC THONG SO MAC CUA MAZUT
20 40 60 80 100
Do nhét & 80°C tinh theo do | 2,5-5 5-8 8-11 11-13 |13-155
Nhiét do dong dic °C +5 +10 +15 +20 +25
Diéu kién bdc chdy trong méi | 80 100 110 120 125
triong hé °C

Trong luong riéng & °C 0,961 0,992 1,010 1,058 0,962

Trong lugng rieng 6 100°C | 0,905 0,938 0,962 1,018 0,900

Hé s6 dan nhiét Kcal/m.h’C 6| - - 0,112 - -
70°C
Nhiét dung Kcal/kg °C - 10,45 -0,49|0,45 - 0,49|0,45 - 0,490,45- 0,49

Thanh phan ciia mot s6 nhién liéu 16ng & bang sau.

Mac cta nhién liéu 16ng THANI PHANNGUYEN TO Q4
) C’ H" S” [S™+0"| A’ w*

Mazut méc 20 87,2 | 11,7 | 0,5 0,6 0,1 2,0 9650

Mazut mac 40 87,4 | 11,2 | 0,5 0,9 0,2 3,0 9420

Mazut méc 60 87,6 | 10,7 | 0,7 1,0 0,2 3,0 9320

Mazut mdc 80 -100 87,6 | 10,5 | 0,9 1,0 0,3 4,0 9240

+ Nhién liéu dung cho 10 diing: C6 thé dung dudc ca nhién liéu khi, 16ng, rin,
nhung phd bién va thun 1gi nhét 1a dung nhién liéu rdn . Nhién liéu rin dung cho 16
diing ¢4 yéu cau ky thuat sau:

Ham lugng chat boc nhéd 3 - 6%

Nhiét tri thap khdang 5500 - 7000 Kcal/kg

Ham lugng tro < 15%
Nhién liéu rdn c6 thé nghién chung véi phdi liéu rdi tao vién ( di than trong) hosc
nap vao 10 1 16p than, 1 16p phéi liéu khi san xuét clinker mau (di than ngoai).
2.7 Chuén bi, gia cdng va déng nhit so bé nguyén, nhién liéu.

Viéc chudn bj nguyén liéu va hdn hop phdi lidu dé san xuét clinker ximing
poocling 1a mot khau quan trong, né anh hudng truc tiép dén chat luong sin pham.
Mudn chét lugng san pham tét cAn didm bao nhiing yéu cu sau:

e Ddm bdo dii thanh phén héa hoc.

e Ddm bdo dé min cin thiét.

e Ddm bdo dé dong nhit cao.

e Dim bdo dé dm thich hop.

e Ddm bdo hinh dang va kich thudc vién phéi liéu.
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Chuan bi nguyén vat liéu phai qua cdc giai doan sau.
Khai thdc va vin chuyén nguyén liéu

Khai thac va van chuyén da voi:

M4 da voi hau hét 1a 16 thién vi vay viéc khai thac d& dang thuan loi, trudc
khi khai thac can chu y loai bd nhiing via da d616mi va tap chat.

Ngudi ta thudng khai thac da bing phuong phap khoan né min. Sau d6 dung
may xuc dé xuc 1én 6t6, xe goong , tau hda dua vé nha mdy, cling cé trudng hop
dap so b tai cong trudng rdi méi chuyén vé nha mdy bing thiét bi van chuyén.

Van chuyén nguyén liéu vé& nha may c¢d thé dung nhiéu phuong tién va thiét
bi khdc nhau, phy thudc chi yéu vao ning sudt nha mdy, khdang cich tii cong
tridng khai thac vé nha mdy.

Khai thac va vin chuyén dit sét

Trudc khi khai thac can loai bé nhiing 16p dat mau, mun séi . . . mé dat sét c6
thé 1a 16 thién hodc ngdm dudi nudc, ngudi ta ¢d thé dung tau cude, mdy xic dé
khai thac rdi chuyén 1én 6t6, tau hda dua vé nha may.

Ddi véi nha may xi ming san xudt theo phuong phap udt dung thiét bi khai
thac dét sét bang co khi thiy luc 13 ning suit cao va hién dai nhat, tic 1a dung may
phun nudc c¢6 4p suat 16n phun vao cac via dit sét, bién dat sét thanh bun 16ng, ¢6
do am 60 - 70%, sau dé dung bom, bom bun vao dudng éng din vé nha may.
Phucng phdp khai thac dit sét bing co khi thly luc chi 4p dung vdi nha may
ximang nang sudt cao, dét sét loai mém, toi.

Gia cong so bo nguyén liéu.

Gia cong da voi: Da voi 1a nguyén liéu rdn, dudc chuyén vé nha may ti cong
trudng khai thdc, da thudng cd kich thudc 600 - 800mm, do d6 can dudc gia cong
s0 bo bing may dap ham dén kich thudc 60 - 80mm, sau dé dua vao mdy dap bua.
D4 ra khdi mdy bua co kich thudc 5 - 25mm, dugc dua vao két chia hodc silo. Hay
st dung mdy dap bua2 truc chi dap 11an d€ ¢4 kich thude (20-25)mm.

Gia cong dat sét: DAt sét 1a loai nguyén liéu mém cd thé qua mdy can truc, rdi
dua vao két chda, néu dat sét c¢é do am thdp; rdi dua vao mdy nghién bi nghién
chung vdi dé, nudc ( néu san xuit theo phuong phap udt ) hodc dua vao may siy
nghién lién hgp phdi liéu ( néu san xudt theo phuong phap kho). Néu dat sét ¢ do
4m cao thi sau khi qua mdy cén truc dudc dua vao bé buia bun, bun ra khéi bé buia
bun c¢6 d6 4m 60 - 70% dudc dua vao bé chia rdi vao mdy nghién bi nghién chung
véi da.
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CONG POAN GIA CONG SO BQ VA VAN CHUYEN PA VOI VAO
KHO CHUA

A A %: A £
Van chuyén tdi kho dong nhat

111 03.CR1/ 111 04.VF1 111 07.BW1

111 - TRAM DAP DA VOI

Trong do:

111-AC1: Cép liéu tAm

111- HP1: Phéu cap liéu
111-CALl: Palang di¢n don ray
111-BF1: Loc bui tinh dién
111-FN1: Quat hut

111-BW1: Can bang dinh lugng
111-BC1: Bang tai cao su
111-VF1: Cép liéu rung.
111-CR1: May dap xung luc kiéu thanh
111-FG1: Van quay kin khi
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Hinh 4.3. Ciu tao may dap xung lyc kiéu thanh

1- Bo 16 xo0 dé diéu chinh tim phan hoi
2- Tam phan hoi
3- Tang quay (r6to)
4- Thanh dap
CONG POAN GIA CONG VA VAN CHUYEN PAT SET

113.CA1 113 06.BF1 113 06.FN1

113 01.HP1 |

B -
— \
—
113 02.ACT D— |

T T~ ot FE e

Lo |
113 02.5P] /

ISR Van chuyén 6 kho déng nhét
113 03.CR1

L4

113 04.BC1
115 05.BW1

113 - TRAM DAP SET

113 01 HP1 - Phéu cép liéu, 113 02 ACI - Bang tai tim, 113 02 SP1 — Xich cio liéu
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113 03 CR1 - May can dét sét, 113 05 BW1 - Can bang dinh luong, 113 04 BC1 —
Bang tai cao su, 113 06 RF1 - Van quay kin khi, 113 06 FN1 - Quat, 113 06 BF1 —
Loc bui tinh dién, 113 CA1l - Palang dién don ray.

DOUBLE ROLL
CRUSHER

H inh 4.7. C4u tao may can ép hai truc cé ring

1- Than may

2- céan ép

3- Truc can ép

4- Rang trén truc can
Sy nguyén nhién liéu: Khi san xuit ximing theo phucng phap kho, néu nguyén
lidu, nhién liéu ¢ d6 4m ty nhién cao cin phai sy dén do am dat yéu cau trudc khi
vao mdy nghién, cling c6 thé siy nghién lién hgp.

Yéu cau k¥ thuat ctia nguyén liéu trudc khi vao may nghién:

Tén nguyén liéu (%) d6 4m tu nhién | (%) do 4m vao may
Da voi 3-7% <2%
Dat sét 5-25% <2%
Xi 10 cao 15-25% <2%
Than 10 - 15% <2-3%
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Dong nhit so bé nguyén liéu ( tién dong nhit ).
Chi gidi thidu vai phucng phap hay st dung trong cong nghiép san xuét xi ming.

Phuong phap Chevron

Cac 16p vat lieu duge dit béi chuyén dong di di, lai lai cia thiét bi chit déng
trén mot ludng vat liéu cho dén khi chiéu cao tran clia dong tam giac dat dugdc. Sau
d6 vat liéu dugc 1am v3 theo nhiing lat ngang clia dong nhd cac thiét bi lam v3 tac
dung mit. Pay 1a phucng phap chat dong thong thudng ddi vdi cac dong lidu dai
cdc thiét bi lam v& bé mat. Pugc ting dung rong rai trong cdc nha mdy ximang.

YYvvvy vyvvey .

Hinh 2.2.Phiiong phdp chdt déng chervon

Q

1- Can rai liéu, 2 Cau ruat lidu
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‘ Kho tron dong nhat da voi
1- Cau rut liéu
2- Ong dan liéu trung tAm
3 - Can rai ligu
Xich cao thao da véi trong kho tron dong nhat. 1thiét bi v mit 2.xich cao liéu

A B —

T
=
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Bing tai o
Ciao 1t lien

Can rai iéu

Mit cit dong liéu theo
phuong phap Chevron ind
tai kho dai

Can rii
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- Phuong phap Windrow

Dic diém cta phuong phap nay 1a céac 16p vat dudc chit déng song song trén toan
bo bé rong déng licu. Cac 16p vat liéu dudce phan theo cac dudng chiéu doc, canh
v6i canh va § trén ¢ mot 16p khac. Cu nhu vay cho dén khi vat liéu tran dong dat

dugc. Phucng phép chét déng nay muén lam v3 vat liéu thudng dung cac mdy co

tacdungmat.

v lam vé

Hinh 2.3.Phuong phdp chdt dong Windrow

2.8 Tinh phdi liéu sin xuit clinker ximing poocling

Phdi liéu san xudt clinker ximing poocling di ti nhiéu phucng phap tinh khac nhau:

+ Phuong phap téan hoc dua vao hé sb ¢o ban KH, n, p, va thanh phan hda hoc cla
nguyén li¢u.

+ Phuicng phép d6 thi.

+ Phuong phap hiéu chinh v.v . . .

Trong gido trinh nay gidi thiéu tinh phdi liéu theo phuong phép toan hoc
tuong d6i pho bién va kha chinh xdc so véi cac phuong phap khéc. Con cac phuong
phap khac gii thidu dé tham khao.

Muc dich cta viée tinh phdéi lidu 1a d€ xac dinh tf 1& pha tron gitia cac ciu ti
khi nung luyén dé ¢4 clinker chat lugng dung yéu ciu.

Co sé tinh phdi liéu cta phuong phap nay 1a cac hé sé cd ban KH, n, p va thanh
phan hda hoc clia cac cdu tli nguyén liéu da dudc phan tich.
2.8.1 Nguyén tic tinh todn:

2.8.1.1 Chon s6 hé s6
Tu yéu cau chat lugng xi ming, ta dua vao thuc té chon ham lugng cdc khoang va
dung cong thiic thuc nghiém cl Buit tinh cac hé s6 co ban KH, n, p.
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S6 cac cdu tf nguyén liéu bao gid cling 16n hon sé cac hé s6 da lua chon. Vi
du : s6 cdc cAu tif 1a n thi s6 cac hé sé 1a (n -1) cu thé nhu sau:
+ Néu tinh phdi liéu 2 cdu t thi sti dung 1 hé sé co ban 1a KH.
+ Néu tinh phdi liéu 3 c4u tif thi st dung 2 hé s6 cd ban 1a KH va p hodc KH va n.
+ Néu tinh phdi liéu 4 ciu ti thi sti dung ca 3 hé s co ban 1a KH, n, p.
2.8.1.2 Chon cdc cdiu tii phu.
+ Trudng hdp tinh phdi liéu 2 cdu tii thi bao gid cling st dung 2 nguyén liéu chinh
1a d4 voi va dat sét.
+ Trudng hop tinh phdi liéu 3 cAu i thi ngoai 2 nguyén liéu chinh 1a da voi va dét
sét ra con 1 nguyén liéu phu nifa 1a quing st (néu 2 cau tii chinh ¢6 ham lugng 6xit
sit nhd ) 1a Trepen hay diatomit ... néu 2 c4u tif chinh ¢é ham lugng 6xit Silic nhé )
+ Trudnh hgp tinh phdi liéu 4 cau tii thi ngoai 2 nguyén liéu chinh 1a da voi va dat
sét con dung 2 nguyén liéu phu nia 1a quing sit va Trepen hay diatomit, cét ... néu
cdc cau ti chinh ¢6 ham lugng oxit sét va oxit Silic nhd.
+ Khi tinh téan gidi cac phucng trinh téan hoc, mdi cdu ti nguyén liéu chiém 1 ti 18
nhét dinh ( phan trim hodc phan trong lugng ), néu 1 trong 2 c4u tf phu khi gidi ra
¢6 gid tri < 0, thi loai trif ngay ciu t phu d6, xem nhu bai tinh phdi liéu khong can
cau tii thu 3 hosc thu 4.
2.8.1.3 Tro nhién liéu.

Tro nhién liéu 14n vao clinker ximing poocling phu thudc vao phuong phap
san xudt, loai 10, kich thudc 10...
+Ddi véi phuong phdp udt 10 quay:
- Néu L/D = 30 - 50 14n ¢ mic xich trao d6i nhiét thi tro 14n vao clinker 1a 100%.
- Néu L/D < 30 14n c¢6 xich trao doi nhiét thi tro 14n vao 1a 80%, khong cd xich trao
doi nhiét thi thi tro 14n vao clinker 50%.
- Vi 10 quay c6 thiét bi c6 dic bun ( bdc hoi 4m ) clia bun thi tro 13n vao 1a 70%.
+Déi vdi phuong phap kho 16 quay.
- Loai khong c6 thiét bi tan dung nhiét khi thai, tro 14n vao clinker 13 30 - 40%.
- C6 thiét bi tan dung nhiét khi thai, tro 14n vao clinker 1a 100%

- Lugng tro nhién liéu 13n vao clinker ximing dudc xdc dinh theo cong thiic sau:
q = P.A.n %)
100 .100

Trong do:

P: Lugng nhién liéu tiéu tén riéng (% )vaP=q'/Q wip (kg nhién liéuw/kg clinker)
A: Ham lugng tro co trong nhién liéu ( % )

n : lugng tro 1n vao clinker so vdi tdng ham lugng tro trong nhién liéu, phy thudc
vao loai 10, phuong phap san xuat.
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Chu y: 10 ding di than ngoai thi n = 70-80%.vd: sdn xudt xi ming tring. Dé d&
dang trong khi tinh téan quy dinh 1 s6 ky hiéu nhu sau:

CAU TU Si0, ALO, Fe,O, CaO
Cau tii 1 S, A, F, C,
Cau tii 2 S, A, F, C,
Chu ti 3 S, A, F, C,
Chu tii 4 S, A, F, C,
Hon hgp phdi lieu So A, F, C,
Clinker S A F C

2.8.2 Trinh tu tinh todn.

Buide 1: Cin cu vao chét luong xi ming dua vao thuc t& dé chon ham lugng bdn
khoang cho hgp li va tong ctia ching luén nhé hon 100%. Sau dé dung cong thiic
thuc nghiém cta But dé tinh KH, n, p.

Buide 2: Thanh phan héa hoc cia cdc nguyén liéu can tinh téan da phan tich, néu
tong thanh phan hda hoc chua di 100% hay 16n hon 100% phai quy doi vé 100%.

- Néu tinh phdi liéu khong c6 tro nhién liéu thi sau khi quy doi vé 100% 1a bit ddu
tinh theo cong thiic huidng dan.

- Néu bai tinh phdi lidu c¢d tro nhién lidu 13n vao, sau khi quy déi vé 100% lai tiép
tuc chuyén tif nguyén liéu chua nung sang bang thanh phin hda hoc cta nguyén
liu da nung d€ tién viéc tinh téan ( nghia 12 trii di mét khi nung: MKN )

Buide 3: An dinh s6 hé s6 co ban KH, n, p, ( dya vao yéu cau bai tinh phéi liéu ¢é
mAay cu tii ma chon sé céac hé sd).

Buidc 4: Thiét 1ap cac phuong trinh va tién hanh tinh theo c4c cong thiic hudng dan.
Buidc 5: Giai hé phuong trinh tim ti 1& % cta cdc cdu tif chinh, phu. Tinh thanh phan
% cac oxit c6 trong phdi liéu, trong clinker, ham ligng cac khoang chinh, lugng pha
16ng trong clinker va tit phéi liéu.

Buide 6:Tinh xong phai kiém tra lai cdc hé sé da 4n dinh ban du nhu KH, n, p,
ham lugng cdc khoang chinh ¢ sai s6 trong gidi han quy dinh (< 1%).

2.8.3 Tién hanh tinh vdi cdc hé cu thé.

2.8.3.1 H¢ 2 cdiu tit khéng ldn tro nhién liéu.

- Thanh phan héa hoc ctia cdc nguyén liéu quy vé 100% .

Chon s6 cac hé s6 co ban va an dinh cdc hé sé d6, tinh phdi liéu 2 c4u tif, chon 1 hé
s6 ¢d ban 1a KH.

Thiét 1ap cac phuong trinh.
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Cu 1 phan trong lugng ciu tf thyf 2 can phdi hodp x, phan trong ludng cu tii thi 1 ta
s& ¢4 céc bidu thijc sau
X,C, +C,

C, = 1
X, +1 )
X, S, +S
o
0
X, A +
AR O
0
X F +F
Fo = 0x1 +1 ) ®
0
q — Com(L65A +035F) o
2,85,
Thay gia tri C,, S,, Ay,F, 6 phuong trinh (1,2,3,4) vao phuong trinh (5) va gidi ta cd:
B Cau tii 1 _ (2,8S,KH + 1,65A,+0,35F,) - Cy/
0 CAu tlt 2 C RS KHTT65A, T035F)

- Két qua: x, phan trong luong ciu tf 1/ 1 phan trong lugng cau i 2

- Déi ra % ta c6:
XO

X, +1

% cautlil = x100 (%)

% cAu tii 2 =

x100 (%)

X, +1

Kiém tra lai hé s6 KH, n, p néu sai s cho phép thi dudc.
Tinh thanh phan khéang, ligng pha 16ng trong clinker va tit phdi liéu.
Thanh phan khdang clinker.
% C;S=3,8(BKH-2)S
%C,S=8,6(1-KH)S
Ham lugng khéang néng chdy ¢ thé tinh theo cong thiic:
+ Khi p ~AlLO, > 0,64
Fe,O

e2 3
%C,AF = 3,04F
%CA =2,65( A - 0,64F )
+Khip =% <064

eZ 3
%C,AF =4,77A
%C,F =1,7(F-1,57A)
+ Ham lugng (%) CaSO, tinh nhu sau:
% CaS0O, =1,70S0,
+ Lu¢ng pha long trong clinker :
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L=1,12 CiA + 1,35C,AF

+ Tit clia phdi liéu :

T =1,785C + 2,09 MgO

2.8.3.2 H¢ 3 cdu tit khéng ldn tro.

+ Quy ddi thanh phan héa hoc ctia nguyén liéu vé& 100%.
+ An dinh cac hé s6 KH, n hoic KH, p.

+ Thiét 1ap c4c phuong trinh tinh téan:

Cu 1 phan trong lugng cdu i thi 3 can phdi hop vdi

X, phan trong lugng céu tii thi 1va

y, phan trong lugng cAu tii thii 2 thi ta ¢d cac biéu thiic sau:
XOCI + yOCZ + C3

C, = 7
‘ X, + Y, +1 ™
X F +Yy,F, +F
FOZ 0" 1 yO 2 3 (8)
Xo + Y, +1
S() — XOSI + yOSZ +SB (9)
Xo + Y, +1
AO:x0A1+y0A2+A3 (10)
X, +Y, +1
KH ~ C,—L65A, - 0,35F,
2,85,
no_ (12)
A +F
P=i

FO
Thay céc tri sé cta C,, F,, A, S,, 6 phuong trinh (7,8 ,9,10) vao (11,12) hoic
(11,13) sé co :
XO[(2,881KH + 1,65A1+ 0,35F1) - Cl] + yo[(2,SS2KH + 1,65A2+ 0,35F2) - Cz] = C3_

(2,8S;KH + 1,65A; + 0,35F5) (14)

Va

Xo[n(A; +F)) - S;] +yo[n(A, + F,) - S;] = S; - n(A; + F5) (15)
Hay

Xo(PF; - A)) +yo(pF, - Ay) = A; - pF; (15')
bit :

a, = (2,8KHS, + 1,65A, + 0,35F,) - C,
b, = (2,8KHS, + 1,65A, + 0,35F, ) - C,
¢, =C; - (2,8KHS; + 1,65A; + 0,35F5)
a,=n(A; +F)-S,
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b,=n(A, +F,)-S,
c; = S;-n(A; +F;)

hay

a,=pF, - A
b, = pF, - A,
¢, =A; - pF;

Thay a,; a,; b;; by; ¢,; ¢y; vao phuong trinh (14,15) ¢6 hé phuong trinh bac nhat 2 4n
s6:

Xt biyy=¢,
Jlezxo + by, =¢, (16)
Giai hé phuong trinh (16) ta ¢6 X,, ¥,, tinh ra phan trong lugng

_ CIbZ _Czbl

‘o albz - aZbl

_ 46, — a6
~ab, —a,h,

( phan trong luong )

0 ( phan trong luong )
Dai X, o, ra (%) ta cd :
X, x100
X, + Y, +1
y, x100
Xo +Y,+1

1x100

%cautid=——"— (%)
Xo + Y, +1

% cautl 1 = (%)

% cAu ti 2 = (%)

+ Kiém tra lai cac hé s KH,n ,p .
+Tinh thanh phan khdang , lugng pha 16ng trong clinker, tit phdi liéu nhu bai tinh
hé 2 cdu ti § trén.
2.8.3.3 Hé 4 ciu tit
+ Quy ddi thanh phan hda hoc ctia nguyén liéu vé& 100%.
+ An dinh céc hé s6 co ban KH, n, p.
+ Thiét 1ap c4c phuong trinh tinh tdan :
Cu 1 phan trong luigng cu tii thd 4 can phdi hop vdi
X, phan trong ludng cdu tii thii 1 va
¥, phan trong lugng cu t thi 2 va
z, phan trong lugng cAu tif thif 3 , ta s€ ¢d cac phuong trinh tinh téan sau:
C, = X,C, +v,C, +2,C, +C, (17)
Xo+ Yo +2Z,+1
— Xosl + yOS2 + ZOS3 + S4
- Xo+ Yo +2Z,+1

Sy

(13)
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A :X0A1+yoA2+ZoA3+A4 (19)
‘ Xo +Yo+2Z,+1

_ XoF + Y, F, +Z,F + F,

F, (20)
Xo +Yo+2Z,+1
KH= C,(1,65A, +0,35F) 21)
2,85,
n= So
A +F, (22)
Y
FO

Thay tri s6 ctia Ay; Fy; Sp; C, 6 phuong trinh (17, 18, 19, 20) vao (21) ta c6:
x[(2,8KHS, + 1,65A, + 0,35F)) - C,] + y,[(2,8KHS, + 1,65A, + 0,35F,) - C,] +
7,[(2,8KHS; + 1,65A, + 0,35F;) - C;] = C,(2,8KHS, +1,65A, +0,35F,  (24)
Thay tri s6 cta Sy,A,, F, é phuong trinh (18, 19, 20) vao phuong trinh (22) ta ¢6:
Xo[n(A; + Fy) - Si] +ye[n(A; + Fy) - S, ]+ z5[n(A; + F;) - S5]= S, n(A4+F,) (25)
Thay tri s6 A,, F, & phuong trinh (19,20) vao (23) ta c6: X,(pF, - A,) + yo(pF, - A,)
+2y(pF5 - As) = A, - pF, (26)

bat:

a, = (2,8KHS, + 1,65A, + 0,35F,) - C,

b, = (2,8KHS, + 1,65A, + 0,35F, ) - C,

¢, = (2,8KHS; +1,65A, + 0,35F; ) - C;

d, = C, - (2,8KHS, + 1,65A, + 0,35F,

a=n(A, +F)-S§, a; =pF, - A,
b, =n(A, +F,)-S, by =pF, - A,
¢, =n(A; tF;) - S; c; =pF; - Ay
d, =S, -n(Ay+F,) d;=A,-pF,

Ta ¢6 hé 3 phuong trinh bac nhét 3 4n sé.

a;Xy + by, + ¢z, =d,

aXy + byyy + ¢z = d, (27)

a;X, + byy, + €37, = d;

Giai hé phuong trinh (27) ta c9:

X = dl (b2C3 — b3C2) - dz(blc3 — b3C1 )+ ds(blcz — bZCI)

0
D
o = a, (d2C3 —d302)—az(dICB—d3C1)+a3(d1C2 _d2C1) (phéll’l tr(_)ng lu’(jng)
7 = al(b2d3 _bzdz)_az(blda _b3d1)+a3(b1d2 _bzdl)
0 =
D
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Trong do :
D =a;(b,c; - bscy) - ay(bycs - bsey) +as(bc, - bycy)
Dai Xy, Yo, Zo, ra phén trim ta co:

o, 1
Xo+ Yo +2Z,+1
¢ 1
Xo+Yo+2Z,+1
o 1
%cautu3 = 2,x100 (%)
Xg+ Y, +2Z,=1
% chutia= 190 o)

Xo +Yo+2Z,+1

+ Kiém tra lai cac hé s6 KH, n, p.
+ Tinh thanh phan khdéang va lugng pha 16ng clinker , tinh tit phdi liéu nhu bai hé 2
cAu tif & trén .
2.8.3.4 Hé hai, ba, cdu ti cé ldn tro.
+ Quy d6i thanh phin héa hoc ctiia nguyén liéu va tro nhién liéu vé& 100%.
+Dai thanh phan héa hoc ctia nguyén liéu chua nung vé da nung ( trit di MKN).
+ An dinh cdc hé sé co ban.

P.An
100.100

+ Xdc dinh ham lugng tro 14n vao clinker theo cong thiic q = (%) (28)

+ Tinh phéi liéu hé 2 c4u tif 14n tro:

Cui 100 phan clinker ( hay phdi liéu da nung ) thi c6 :
X phan trim cdu t 1 da nung.

y phan trdm cau ti 2 da nung.

q phan trim tro nhién liéu 1an vao.

Ta thiét 1ap dugc phuong trinh:

Xx+y+q=100 (29)
C6 céc biéu thiic sau:
C- xC, +yC, +qC,

(30)
X+Yy+(Q
S xS, +YS, +08S, 31)
X+Yy+(Q
A:XA1+yA2+qA3 (32)
X+Yy+(Q
F::xF1+yF2+qF3 (33)
X+Yy+(q
KH::C—{L65A+035F)(34)
2,85
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Thay C, S, A, F & phuong trinh (30, 31, 32, 33) vao (34) va giai ra ta cé phuong
trinh bac nhét 2 an so.
axtby=c, (35)
Trong do:
a, = (2,8KHS, + 1,65A, + 0,35F)) - C,
b, = (2,8KHS, + 1,65A, + 0,35F,) - C,
¢, = [Cs - (2,8KHS, + 1,65A, + 0,35F3)] q
Tt phuong trinh (29), (35) ¢6 hé phuong trinh bac nhit 2 an sé:
ax+by=¢C,
xty =100-q (36)
Trong do: a,=b,=1

c,=100-q

X = M(%) (36a)
a1b2 - a2b1

y = M(%) (36b)
ale _azbl

Gia tri(%) x, y 1a nguyén lidu da nung, cAn phai chuyén vé dang nguyén liéu chua nung.
X, = X.100
100 — (MKN),
y, Y100
" 100-(MKN),

(phan trong ludng ) (36.c)
(phan trong lidng ) (36.d)

Trong do:
(MKN),; (MKN), 1a lugng mat khi nung cda cau ti 1 va 2 .
D3i X, Yo, ra phin trim

%X, = al (phan trong ludng ) [%]
(Xo + o)

%Y, =——( phén trong lugng ) [%]
(X) +Y,)

Kiém tra cac hé s6 co ban KH, n, p.

Tinh thanh phan khdang, ham ludng pha 16ng cta clinker va tit phdi liéu nhu cdc hé
khong tro § trén.

Tinh phéi liéu hé 3 cdu tii ¢é lin tro

Cui 100 phan clinker (hay phdi liéu di nung ) thi ¢6:

X phan cdu tif thd nhat da nung.

y phén céu t thi hai da nung.

z phan cdu ti thii ba da nung.
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q phan tro nhién li¢u 13n vao.

Tt d6 thiét 1ap dugc phuong trinh :
x+ty+z+q=100 (37)
C6 cac biéu sau:

_xC, +yC, +2C, +qC,

C (38)
X+y+z+q
A:xAl+yA2+zA3+qA4 (39)
X+y+z+q
S:x81+y82+253+q84 (40)
X+y+z+q
I::xF1+yF2+zF3+qF4 (41)
X+y+z+q
KH - C-(1,65A+0,35F) 42)
2,88
S
= 43
" A+F (43)
hay
A
=— 44
P=— (44)

Thay tri s6 C, A, F, S, § (38, 39, 40, 41) vao (42, 43) . C6 hé 2 phuong trinh bac
nhét 3 an sé.

sz + by tc,z = d,

X T by + ¢z = ds (45)
Tt phuong trinh (37, 45) ¢6 hé 3 phudng trinh bac nhét 3 4n s6 .
x+by+cz =100-q
sz thy +c¢z = d, (46)
X+ by + ez = ds

Trong do:a,=b,=¢, =1

d=100-q

a, = (2,8KHS, + 1,65A, + 0,35F,) - C,
b, = (2,8KHS, + 1,65A, + 0,35F,) - C,
¢, = (2,8KHS; + 1,65A5 + 0,35F;) - C;4
d,=[C,-(2,8KHS, + 1,65A, + 0,35F,) ]q
a;=n (A, +F)-§
b;=n (A, +F,)-S,
¢;=n(A;+F;)-S;

d; =q[S, - n(As + F))]

Gidi hé phuong trinh (46) ta c6:
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X = dl(bzc3 _b3Cz)_dz(blc3 _b3C1)+d3(b102 _bZCI)

y= al(d2C3 —d3C2)—a2(d103 —d3C1)+a3(d1C2 _d2C1)

D

D

[70]

7= al(b2d3 _b3dz)_az(bld3 _b3d1)+a3(b1d2 _dlbz)

Trong do:

D

D =ay(byc; - byey ) - ax(bies - bsey) +as(bie, - byey)
Chuyén x, y, z, vé dang nguyén liéu chua nung nhu & bai 2 ciu tii ¢6 14n tro § trén.

Kiém tra cac hé sé co ban nhu céc bai trén.
Tinh thanh phan khoéang, lugng pha 16ng ctia clinker va tit phéi liéu nhu cac bai trén.

2.8.3.5 M¢t 56 vi du

Bai 1:

TINH BAI PHOI LIEU HE HAI CAU TU KHONG LAN TRO

Chon thanh phan khoang
C;S: (45 +60)%
C,S:(18+30)%

C,A : (5 +15)%
C,AF : (10 = 18)%

Lap bang
C,S C,S C,A C,AF TONG

56.000 23.000 7.000 12.400 98.400
Quy déi vé 100%

%C,S %C,S %C,A %C,AF TONG

56.911 23.374 7.114 12.602 100
Cac hé s6 c¢o ban nhu sau

KH n p
0.85+0.95 1.7+3.5 143

Tinh cac hé s6 ¢o ban theo cong thiic thuc nghiém cia But nhu sau:

b _CiS+0.8838*CS

~ C,5+1.3250*C,S

C,S+1.3250*C,S

 1.1501*C,A

C.AF

n=
1.4341*C,A+2.0464*C,AF

+0.6383=1.288

=2.442
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BANG1 Thanh phan hoa ciia nguyén liéu chwa nung

Nglidu | SiO, | ALO, | Fe,0, | CaO | MgO | MKN | TONG
Da voi 7.84 1.66 1.05 49.09 0.92 40.03 100.59
Dsét 60.00 16.00 14.00 0.13 0.80 7.17 98.10
Quy déi vé 100% vé cac hé sé chuyén déi nhu sau:
D4 voi K,= 0.994
DAt sét K, =1.019
BANG 2 Thanh phén hoa ciia nguyén li¢u chua nung quy vé 100%
Ngligu | SiO, | ALO, | Fe,0; | CaO | MgO | MKN | TONG
Da voi 7.79 1.65 1.04 | 48.80 0.92 39.80 | 100.00
Dsét 61.16 16.31 | 1427 | 0.13 0.82 7.31 100.00

Goi X 12 phin trong lugng cta ciu td 1(DA VOI)

Theo quan hé cti 1 phan ciu tif 2 (DA’T SET ) két hop véi X phin cAu t 1

Tu quan hé trén ta xac dinh dudc:
o _ CTul _(28%S,*KH +1.65*A +035*F,)-C, _

= = =6.920
CTu2 C,—(2.8*%S,*KH +1.65*A +0.35*F)
% céc cau i trong clinker
%DA VOI =(X*100)/(X+1) =  87.374%
%DATSET =(1¥100)/(X+1) =  12.626%

2

TONG = 100.000%
Kiém tra sai s6 cac hé s6 da chon
Tinh theo phan trim (%) cta cac céu tii trong clinker

BANG 3 Thanh phén hod hoc ciia phéi liéu
Nelieu | SiO, | ALO, | Fe,0, | CaO | MgO | MKN | TONG
Davoi | 6.810 | 1.442 | 0912 | 42.640 | 0.799 |34.770 | 87.374
Patsét | 7.723 | 2.059 | 1.802 | 0.017 | 0.103 | 0.923 | 12.626
phéilidu | 14533 | 3.501 | 2.714 | 42.657 | 0.902 | 35.693 | 100.000
clinker | 22.599 | 5.444 | 4221 | 66333 | 1.403 | 0.000 | 100.000

Ki=100/(100-MKN) =1.555

C—(L65A+0.35F) _ ) ¢qs
2.8S T

Hé s6 bao hoa: KH =

Hé s6 KH xdc dinh theo ly thuyét phtl hop véi cong thic thuc nghiém cia Bt

s R A K _e1e 7 .
Kiém tra hé so silicat, alumin
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Modun alumin p=—= 1.290

b=

Saisd Ap= 0.186%

S _1338
(A+F)

Sais6  An=4.240%
Céc khoang chinh va ham lugng pha 10ng trong clinker
C;S=3.8*(3*KH-2)*S =55.733%
Sai s6 AC,S =2.070%
C,S =8.6*(1-KH)*S =22.739
Sai s6AC,S =2.717%
C;A =2.65(A-0.64*F) =7.269%
Saisé AC,A=2.183%
C,AF = 3.04*F =12.830%
Sai s6 AC,AF =1.813%
Téng thanh phan % cta 4 khodng chinh trong clinker
TONG = %C,S + %C,S + %C,A + %C,AF =98.571%
Céc khodng khic = (100 - TONG) =1.429%
Ham lugng pha I6ng
L =1.12C5A + 1.35C,AF = 25.463

Modun silicat n=

Tit phéi liéu

T = 1.785*C,+ 2.09¥M, =78.028
Gidihan: T=79+1,L=(25+30)%
Bai 2

BAI TINH PHOI LIEU 3 CAU TU KHONG LAN TRO

Ciling tudng tu nhu bai tinh phdi liéu 2 cdu tii khong 13n tro than ma & day chi thém
mot cau t phu vi du 1a dd ong dé bo sung thém 6xit sit.
BANG 1 Thanh phan hoa ciia nguyén liéu chua nung

Nglidu | SiO, | ALO; | Fe,0, | CaO | MgO | MKN | TONG
ba voi 0.79 0.85 0.54 | 53.40 0.45 42.40 | 98.43
Dat sét 63.34 15.44 5.56 5.33 0.07 10.11 | 99.85
Da ong 13.20 5.10 70.45 | 1.50 0.65 3.20 | 94.10
Quy déi vé& 100% véi cac hé sé chuyén doi nhu sau:
D4 voi K, =1.016
DAt sét K, =1.002
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BANG 2 Thanh phan hoa ciia nguyén liéu chua nung quy vé 100%

ba ong

K, =1.063

Ng.lig
u Si0, | ALO; | Fe,O, CaO MgO MKN | TONG
bavoi | 0.80 0.86 0.55 54.25 0.46 43.08 100.00
Datsét | 63.44 15.46 5.57 5.34 0.07 10.13 100.00
D4
ong 14.03 5.42 74.87 1.59 0.69 3.40 100.00
Tuong tu nhu bai tinh phdi liéu 2 cu tii ta chon céac thanh phan khoang
KH n p
0.85+095 | 1.7+3.5 | 1+3
Thanh phan khoang
C,8 .8 CA | CAF | TONG
56.300 19.500 9.650 12.900 98.350
Quy déi vé 100%
%
C,S %C,S %C,A | %C,AF | TONG
57.245 19.827 9.812 13.116 | 100.000
Tinh cdc hé s6 co ban theo cong thiic thuc nghiém cla But nhu sau:
L _C.S+0.8838%C;S _ o oo
C,S+1.3250*C,S
L CS+I3S0*CS 0
1.4341*C,A+2.0464*C,AF
_LISOTPCA L 6383-1.499
C.AF
Thiét 1ap phuong trinh tinh todn phdi liéu
X phan trong lugng cdu tii 1 (da voi)
Y phén trong lugng ciu tif 2 (dat sét)
Z phan trong luong ciu tif 3 (d4 ong).
Theo quan hé: ¢ 1 phan cdu ti 3 ¢ x va y phan cdu tii 1 va 2
62
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Bang ky hiéu cac oxit

Ng.liéu SiO, Al O, Fe,O; CaO MgO
D4 voi S, A, F, C, M,
Dat sét S, A, F, C, M,
Da ong S, A, F, C, M,
Clinker S, A, F, C, M,
Phéi lieu S A F C M

T a c6 céc bidu thiic tinh sau
Cy =(x.Cty.C,+Cy)/ (x+y+1) (a)
So = (x.S,+y.S5,+S;)/(x+y+1) (b)
Ao =(x.A, +y.A,TA;)/(xty+1) (¢)
Fo =(xF,*+y.F,+F))/(xty+1) (d)
KH = Co-((1,65.A0+0,35F,)) / (2,8.S0) (e)
p =AJ/F (D

Thay céc gia tri § phuong trinh (a,b,c,d) vao phuocng trinh (e) va (f) ta co hé :
x [(2,8.S1. KH+1,65A,+0,35F,) - C,] +y [(2,8.S,KH+1,65A,+0,35F,) - C,|=
=C, - (2,8.S; KH+1,65A,+0,35F;)
X(p-Fy -A)) +y(p.-Fo-A;) = As- p.F;
Dit : a,= (2,8.5, KH+1,65A,+0,35F,)- C, = -50.623
b, = (2,8.S,KH+1,65A,+0,35F,)-C, = 181.142
¢,=C;-(2,8.5;KH+1,65A,+0,35F;) = 68.715

a, = pF-A, = -0.041
b,= p.Fy-A, = -7.118
C, = A;p.F; = -106.780
thay cac hé s trén vao phuong trinh (g) va (h) ta ¢6 hé phuong trinh bic nhit 2 4n:
a,. X+b,.Y =c¢,
a,.X+b,.Y =c,
Dung dinh thiic Cramer giai hé:
-50.623 181.142
A=
-0.041 -7.118
A =367.849
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68.715 181.142
AX=
-106.780 -7.118
A x=18853.080
Ay = -50.623 68.715
-0.041 -106.780
Ay = 5408.349

x = Ax/A=51.252PTL
y = Ay/A=14.703PTL

z = 1.000PTL

2. , £ X , r A , Lo 10 n
boi x,y,zra % cac chat: dat set, da voi, da ong trong phai ligu:

%Dba voi= x.100/(x+y+z) = 76.547%
%Dat sét =y.100/(x+y+z) =  21.959%
%Da ong = 100 / (x+y+z) =  1.494%
Téng = 100.000%

BANG 3 BANG THANH PHAN HOA CUA PHOI LIEU VA CLINKER
Nglieu | SiO, | ALO; | Fe,O; | CaO | MgO | MKN | TONG
Davoi | 0.61 | 0.66 042 | 41.53 | 035 |32.97 | 76.55
Datsét | 13.93 | 3.40 1.22 1.17 | 0.02 | 222 | 21.96
Dong | 021 | 0.08 1.12 0.02 | 0.01 | 0.05 | 1.49

phdilieu | 14.75 | 4.14 2.76 | 42.72 | 0.38 | 35.25 | 100.00
Clinker | 22.79 | 6.39 426 | 6598 | 0.58 100.00

Tinh kiém tra cdc hé sé :
KH = (C,-1.65.A,-0.35.F;)/2.8.S, = 0.886

AKH=1.071%  (Thoa man)
N =S/(AfF,) =2.139

An=4.771% (Thoa man)
p =A,/F, =1499
Ap = 0.000% (Thoa man)

Tinh kiém tra cac khodng
%C;S = 3.8(3.KH-2).S, = 59.376%

AC,S =3.724%  ( thod man)
8.6(1-KH).S, =20.525%

AC,S =3.518%

%C,S =
(thoa man)
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%CA = 2.65(A,-0.64.F,) =9.702%
ACiA=1.122% (thod man)
%C,AF = 3.04F, =12.962%
A C,AF =1.178% ( thoa man)
Sai 6 gitfa thanh phan khoang chon va tinh < 5% chép nhan dudc
Tinh luigng pha Iéng
L=1.12.C,A+135.C,AF = 28365  (Tho4 man)
Tinh Tit phdi liéu: T =1.785.C+2.09.M = 77.047
Cac gia tri trén phu hgp do L=25+30 va T=79 + 1
Bai 3
BAI TINH PHOI LIEU 4 CAU TU KHONG TRO
Tuong tu nhu tinh bai phdi lidu 2, 3 cdu tii chi khdc 1a § day ta sti dung ca 3 hé sé
¢d ban KH, n, p do d6 s6 lugng phuong trinh ting 1én va giai hé phuic tap hon.
BANG 1 Bang thanh phin hos nguyén liéu chua nung
Ngliéu | SiO, | ALO, |Fe,0,| CaO | MgO | MKN | TONG
Da voi 0.44 0.22 0.02 54.51 1.30 43.48 99.97
Dat sét 62.33 18.13 5.80 0.85 1.02 9.02 97.15
Xi quing 15.03 2.79 75.90 | 0.00 0.00 5.04 98.76
Cat vang 95.08 1.30 1.00 0.52 0.02 0.00 97.92
Quy déi vé 100% déi vdi cac hé sé chuyén d6i nhu sau:
P4 voi K, =1.000
DAt sét K, =1.029
Xiquing K; =1.013
Catvang K, =1.021

BANG 2 Bang thanh phan hod nguyén li¢u chua nung quy vé 100%

Ngliéu | SiO, | ALO; | Fe,0, | CaO | MgO | MKN | TONG

Da voi 0.44 0.22 0.02 54.53 1.30 43.49 100

DAt sét 64.16 18.66 5.97 0.87 1.05 9.28 100

Xiquang | 1522 | 2.83 76.85 0.00 0.00 5.10 100

Cat vang 97.10 1.33 1.02 0.53 0.02 0.00 100
Chon thanh phan khodng va hé s6 KH, n, p

KH n P
0.85+0.95 1.7+3.5 1+3
Thanh phan khoang
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C,S C,S C,A C,AF TONG

55.0 19.0 11.0 9.5 94.5

Quy ddi vé 100%

%CS | %C,S | %C,A %C,AF TONG
5820 | 2011 | 11.64 10.05 100.00

Tinh cac hé s6 co ban theo cong thiic thuc nghiém cia But nhu sau:

k
_C.S+08838*C,S _ 1 ¢qs
C,S+1.3250*C,S

C,S+1.3250*C,S

n= =2.277
1.4341*C,A+2.0464*C,AF

_1.1501*C,A
C,AF

+0.6383=1.970

Thiét 1ap phucng trinh tinh toan phdi liéu
X phan trong ludng cdu tii 1 (d4 voi)
y phan trong lugng ciu tf 2 (dat sét)
z phan trong lugng cdu ti 3 (xi quing).

Cti 1 phén cu tii 4 két hgp véix phan ciu tli 1, y phin cAu ti 3 va z phan cu tii 3

Bang Ky hiéu cac oxit

Ng.liéu SiO, Al O, Fe,O, CaO MgO
D4 voi S, A, F, C, M,
DAt sét S, A, F, C, M,
Xi quing S, A, F, C, M,
Cat vang S, A, F, C, M,
Clinker Sy A, F, C, M,
Phéi lieu S A F C M

T a ¢6 cac biéu thiic tinh sau:
C, =(x.City.C,+zCHC,)/ (x+y+z+l) (a)
So =(x.S,+y.S,+zS; +S,)/(x+y+z+1) (b)
Ao =(XA+yA,TzA A, )/ (xtytz+]) (¢)
Fo = (xF,+yF,+zF;+F,))/(x+y+z+1) (d)
KH = Co-((1,65.A0+0,35F,))/ (2,8.S0) (¢)
p =A/F (H
n = S/A,tF,
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Thay cdc gid tri § phuong trinh (a,b,c,d) vao phuong trinh (e) va (f) ta cd hé:
x [(2,8.S1.KH+1,65A,+0,35F,) - C,] +y [(2,8.S, KH+1,65A,+0,35F,) - C,]
+Z[(2,8.S3KH+1,65A3+O,35F3) _C3] = C4_(2.8KHS4+1 .65A4+O.35F4)

Va

X[n(A+F)-S,] + y[n(A,+F,) - S,] + z[n(A;+F;)-S;5] = S, -n (A, +F,)

X(pF, - A)) +y(pF,- Ay +

a,= (2,8.S, KH+1,65A,+0,
b]z (2,8.82KH+1 ,65A2+0,3 5F2)_C2

z(pF; - A;) = A,- pF,

= -53.053
=192.868

35F1)_ Cl

¢,;= (2,8.S, KH+1,65A:+0,35F;) - C; = 69.717

d,=(C,-(2.8KHS,+1.65A,+0.35F,)

a,= n(A;+F))-S,
b, =n(A,+F,) - S,
¢, = n(A;1+F;)-S;

d, =S, -n (A, +Fy
a; = (pF, - A
b;=(pF, - Ay)

¢; = (pF5 - Aj)

d;=A, - pF,
Tt d6 ta c6 hé phuong trinh 3 4n:
ay thyyte,z=d,
a,X +b,y+ ¢,z =d,
a;x+byyt+c,z =d,
-53.053.x + 192.868 y
0.106 x + -8.080 .y
-0.181.x + -6.901 'y
Dung dinh thiic crame giai
130.637
91.752
-0.684
Dx
-53.053
0.106
-0.181
Dy
-53.053

Dx

=130.637
0.106
-8.080
166.182
91.752
-0.181
-6.901
148.575
-0.684
=
+ 69.717 z = 130.637
+ 166.182z = 91.752
+ 148.575z = -0.684
h¢
192.868 69.717
-8.080 166.182
-6.901 148.575
= -2702649.052
130.637 69.717
91.752 166.182
-0.684 148.575
= -734087.736
192.868 130.637
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Dz = 0.106 -8.080 91.752
-0.181 -6.901 -0.684
Dz = -37353.266
-53.053 192.868 69.717
D = 0.106 -8.080 166.182
-0.181 -6.901 148.575
D = -6146.919
x = Dx/D =439.675 PTL
y =Dy/D =119.424 PTL
z = Dz/D =6.077 PTL
Dai X, y, z, t ra phin trim da voi, dét sét, xi quing, Cat vang trong phdi lidu:
%bavoi x =x100/x+ytz+1l = 77.657
%Datsét y =y.100/x+y+z+1 = 21.093
%Xiquing z = z.100/x+ty+z+l = 1.073
%Cat vang t 100/x+y+z+1 = 0.177
TONG = 100.000
BANG 3 Bang thanh phin hos ciia phdi liéu va clinker
Ngliéu | SiO, | ALO; | Fe,0, | CaO | MgO | MKN | TONG
ba voi 0.34 0.17 0.02 42.34 1.01 33.78 | 77.66
DAt sét 13.53 3.94 1.26 0.18 0.22 1.96 21.09
Xi quing 0.16 0.03 0.82 0.00 0.00 0.05 1.07
Cat vang 0.17 0.00 0.00 0.00 0.00 0.00 0.18
Phéi lieu | 14.21 4.14 2.10 42.53 1.23 | 35.79 100
Clinker 22.13 6.45 3.27 66.23 1.92 100
Tinh kiém tra cdc hé so :
KHt = (C,-1.65.A,-0.35.F,)/2.8.S,= 0.879
Sai s6 AKH  =1.865%
n, = S/(AqF,) =2.277
Sai s6 An = 0.000%
p. =A,/F, =1.970
Sai 56 Ap = 0.000%
Tinh kiém tra cac thanh phan khoang
%C,S=  3.8(3.KH-2).S, = 57.715
Sai s6A C;S = 0.835 %
%C,S = 8.6(1-KH).S, =19.898
Sais6A C,S  =1.031 %
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%C3A =2.65(A,-0.64.F,) = 11.535

Sai s6A C;A = 0.906%
%C,AF =3.04.F, = 9.949
Sai s0A C,AF = 1.032%
Sai s6 gitfa thanh phan khoang chon va tinh < 5% chép nhén dugc
Tinh lugng pha long
L=1.12.C;A+1.35.C,AF = 26.350 Thoa man

Tinh Tit phéi liéu: T =1.785.C+2.09.M = 78.488 Thod min

Bai 4
BAI TINH PHOI LIEU 2 CAU TU CO LAN TRO
BANG 1 Thanh phin ho4 ciia nguyén nhién li¢u
AlO
Ng lidu Si0, . | Fe,0,| CaO | MgO | MKN | TONG
ba voi 2.22 0.40 | 1.29 53.28 1.10 | 41.83 | 100.12
Dit sét 56.00 18.09 | 6.87 1.74 | 227 | 6.46 | 9143
Tro than 38.50 25.40 | 19.00 5.58 1.45 | 0.00 | 89.93
Quy déi vé 100%vdi cac hé sé chuyén d6i nhu sau
K, =0.999
K, =1.094
Ky=1.112
BANG2 Thanh phin hod hoc ciia nguyén nhién li¢u quy vé 100%
Nglidu | SiO, | ALO; | Fe,0; | CaO | MgO | MKN | TONG
Da voi 2.22 0.40 1.29 | 53.2 1.10 | 41.78 | 100.00
Datsét | 61.25 | 19.79 | 7.51 | 1.90 | 248 | 7.07 | 100.00
Trothan | 42.81 | 28.24 | 21.13 | 6.20 1.61 0.00 | 100.00
Chon thanh phan khoang
C;S : (45+60)% CA: (5+15)%
C,S : (18+30)% C,AF : (10+18)%
Lap bang
C.S C,S C.A C,AF | TONG
48.00 20.00 10.20 11.00 89.20

Quy déi vé 100%
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%C,S %C,S %CA | %C,AF | TONG
53.81 22.42 1143 | 1233 | 100.00
Cac hé s6 c¢d ban nhu sau
KH n p
0.85+0.95 1.743.5 143

Tinh cac hé s6 co ban theo cong thic thuc nghiém cla But nhu sau:

 C,5+0.8838%C,S

= =0.882
C,5+1.3250*C,S

KH

C,S+1.3250*C,S

n= =2.006
1.4341*C,A+2.0464*C, AF

_1.1501*C,A
C,AF

+0.6383=1.705

Déi vdi bai nay ta chi st dung mot hé sé co ban 1a KH
Chuyén thanh phin hoa hoc ban ddu ctia nguyén nhién liéu chua nung sang thanh
phan hod hoc da nung bing cach trui di phan mat khi nung. Ta ¢é bang sau

BANG 3 Thanh phin hoa hoc ciia nguyén nhién liéu da nung

N liéu Si0, | ALO; | Fe,0, | CaO | MgO | TONG
Da voi 3.81 0.69 221 | 91.41 1.89 100.00
Dit sét 65.91 21.29 8.09 2.05 2.67 100.00
tro than 42.81 2824 | 21.13 | 6.20 1.61 100.00
Goi: x 12 phan trim cau t thi 1(D4 voi) trong clinker
y 1a phén trim cAu tf thf 2(Dat sét) trong clinker
t 1a phan trim tro than trong clinker ta c6
x+y+t=100% (a)
TINH t:
Luong tro nhién liéu 1an vao clinker cement dudc xdc dinh theo cong thiic:
t— P.An %)
100.100
Trong dé: P la lugng nhién liéu tiéu tén riéng (kg nhién liéu /kg clinker)

A la ham lugng tro ¢o trong nhén liéu (%)
n 1a lugng tro 14n vao clinker cement so vdi tong ham lugng tro ¢d trong
nhién liéu, phu thudc vao loai 10 va phucng phap san xuét.
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Thanh phin ciia than nhu sau

e He 0! N¢ g we Al | TONG
11.42 | 100.00
79.000 | 2.940 | 1250 | 1420 | 0.800 | 3.170 | 0 0
p_ 4
Q

Véi: q laluong nhiét tiéu ton riéng (kcal/kg clinker)
Qt 12 nhiét tri thdp cta nhién liéu (kcal/kg clinker)
Ta chon q= 730 kcal/kg clinker
ap dung cong thic tinh nhiét trj thip cia Nhién liéu ta cé
Qt = 81.C%4246.H*-26(0 - $%) - 6.W* = 7091.520(kcal/kg clinker)
p =0.103(kg nh.li¢u/kg clinker)

_ P.AN*100

Vay: t=————=0.940(%

» 100.100 o)

Bang Ky hiéu cac oxit
Ng.liéu SiO, Al O, Fe,0, CaO MgO
Dat sét S, A, F, C, M,
tro than S, A, F, C, M,
phdi lidu So A, F, C, M,
Clinker S A F C M

Cdc cong thiic tinh thanh phan khodng nhu sau
Cy, =(x.City.CHtCy)/ (x+y+t)
So = (x.S;+y.S,HS;)/(x+y+t)
Ao =(x.A; + y.A, A/ (xty+t)
Fo = (x.F+y.F,HF;)/(xty+t)
_C.S+08838*C,S _ 1 oar
C,S+1.3250*C,S
Ti d6 ta ¢6 phuong trinh bac nhét 2 an:

ax+by=c (b)
Trong do: a,= (2.8*KH*S,+1.65*A,+0.35*F,) - C,= -80.097
b,= (2.8*KH*S,+1.65*A,+0.35*F,) - C, =198.589

¢,=[C; - (2.8*KH*S,+1.65*A;+0.35*%F;)] *t =-144.328
Két hop phuong trinh (a) va (b) ta c6:
<[-80.097 X + 198589 y = -144.328
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1.000 x +

Vay
x =71.107
y =27.953

Nhu vay thanh phan clinker gom:

ba voi da nung:
Dit sét da nung:
Tro 14n vao
TONG =

Tui thanh phan hod ctia nguyén nhién liéu di nung ta chuyén sang thanh phan cta

71.107%

27.953%

0.940%
100.000%

nguyén nhién liéu chua nung ta co:
X, = x*100/(100-MKN,) = 122.134(phan trong lugng )
v, = y*100/(100-MKN,) = 30.078 (phan trong luong )
Dai sang thanh phan phan trim ta dugc:

%X, = X *¥100/(xy + y,)
%}?’0 =yo*100/(x, + yo)

= 80.239 (%)
= 19.761 (%)

1.000 vy = 99.060
198.580  -144.328
Dx =
1.000 99.060
Dx = 19816.472
“144.328  -80.097
Dy = 99.060 1.000
Dy =7790.078
198.589  -80.097
D =
1.000 1.000
D = 278.686

TONG = 100.000 (%)
BANG 4 Bing thanh phan hoa trudc khi nung
Nglidu | Si0, | ALO; | Fe,0; | CaO | MgO | MKN | TONG
Davoi | 1.779 | 0321 | 1.034 | 42.70 | 0.882 | 33.524 | 80.239
D sét 12.10 | 3.910 | 1.485 | 0376 | 0491 | 1.396 | 19.761
phdi lieu | 13.88 | 4.230 | 2.519 | 43.07 | 1.372 | 34.920 | 100.00
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BANG 5 Thanh phin hod clinker

Ngligu | SiO, | ALO, | Fe,0, | CaO | MgO | TONG

Davoi  |2.708 | 0488 | 1.574 | 64.995 | 1342 | 71.107
D sét 18422 | 5951 | 2260 | 0572 | 0.747 | 27.953
trothan | 0.403 | 0.266 | 0.199 | 0.058 | 0.015 | 0.940
Clinker | 21.533 | 6.705 | 4.032 | 65.626 | 2.104 | 100.00
Tinh kiém tra lai c4c hé s6 cd ban:

KH =(C-(1.65*A + 0.35*F))/(2.8*S)  =0.882

sai s6 AKH =0.000%

n =S/A+F = 2.006

sai s0 An  =0.026%

p = AF =1.663

sai s0 Ap =2.466%
Kiém tra ham lugng céc khoang

%C,S =3.8%(3*KH -2)*S =52.751

sai 80 ACS =1971%

%C,S =8.6*%(1 - KH)*S  =21.934

sai s6 AC,S =2.175%

%C;A =2.65%(A - 0.64*F) =10.929

sai 80 AC,A =4.429%

%C,AF = 3.04*F =12.258

sai sO A C,AF  =0.595%
Vay tong ham lugng cac khodng trong clinker 1a:

TONG =%C,S + %C,S + % C:A + %C,AF = 97.872%

Ham lugng cac khoang khac la: 100 - 97.872 = 2.128%

Kiém tra ham lugng pha 1dng va tit phdi liéu
L=1.12CA + 1.35C,AF =28.789%
Gidi han L = (25 +30) %
T=1.785Ca0 +2.09Mg0O =79.759
T=79+1
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Bai 5

BAI TINH PHOI LIEU 3 CAU TU' CO LAN TRO

BANG 1 Thanh phin hoa ciia nguyén nhién li¢u
Nglidu | SiO, | ALO; |Fe,0;| CaO | MgO | MKN | TONG
Da voi 6.00 0.56 0.60 | 49.50 1.02 39.60 97.28
Datsét 54.00 17.00 | 11.00 | 1.50 0.30 6.70 90.50
Da ong 25.00 11.20 |44.50 | 1.50 1.50 10.50 94.20
tro than |  60.00 18.00 | 15.00 | 0.00 0.00 0.00 93.00
Quy d6i vé& 100%vdi cac hé s chuyén doi nhu sau
K, =1.03 K, =1.08
K, =1.10 K, =1.08
BANG 2 Thanh phin hod hoc ciia nguyén nhién li¢u quy vé 100%
Nelieu | SiO, | ALO; | Fe,0;| CaO | MgO | MKN | TONG
Da voi 6.17 0.58 0.62 | 50.88 1.05 40.71 100.00
Datsét 59.67 18.78 | 12.15| 1.66 0.33 7.40 100.00
Da ong 26.54 11.89 | 47.24 | 1.59 1.59 11.15 100.00
Trothan 64.52 1935 [ 16.13 | 0.00 0.00 0.00 100.00
Chon thanh phan khodng
C.S : (45+60)% CiA : (5+15)%
C,S : (20+30)% C,AF : 10+18)%
Lap bang
C.,S C,S C,A C,AF TONG
54.00 23.00 7.00 12.40 96.40
Quy d6i vé& 100%
%C5S %C,S %C,A %C,AF TONG
56.02 23.86 7.26 12.86 100.00
Cac hé s6 c¢d ban nhu sau
KH n P
0.85 0.95 1.7+3.5 1+3

Tinh cac hé s6 co ban theo cong thic thuc nghiém cia But nhu sau:

KH

 C,5+0.8838*C,S _

© C,5+1.3250*C,S

0.88
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C,S+1.3250*C,S

n= =2.39
1.4341*C,A+2.0464*C,AF

11501*C,A
C,AF

+0.6383=1.29

Déi vdi bai ndy ta st dung hai hé s6 co ban 1a KH, p
Chuyén thanh phan hoa hoc ban dau cia nguyén nhién liéu chua nung sang thanh
phan hod hoc da nung bing cach trui di phan mat khi nung. Ta ¢é bang sau:
BANG 3 Thanh phan hoa hoc ciia nguyén nhién liéu da nung
Ng.lidu Si0, | ALO;, | Fe,0, | CaO | MgO | TONG
ba voi 10.40 0.97 1.04 85.82 1.77 | 100.00
DAt sét 64.44 20.29 13.13 1.79 0.36 100.00
Da ong 29.87 13.38 53.17 1.79 1.79 | 100.00
Tro than 64.52 19.35 16.13 0.00 0.00 | 100.00
Cu 100 phan clinker (phdi liéu da nung ) thi ta cd:
X phan cdu ti 1 da nung

y phéan cu ti 2 di nung

z phan cdu tli 3 da nung va t phan tro nhién li¢u 13n vao ta cé phuong trinh:

Xx+y+z+t=100
Luong tro nhién liéu 14n vao clinker cement dudc xac dinh theo cong thic:

. P.An %)
100.100

Trong do:

P 1a lugng nhién ligu tiéu tén riéng (kg nhién liéu /kg clinker)

A 1a ham lugng tro co trong nhién liéu (%)

n 13 lugng tro 14n vao clinker cement so véi tong ham lugng tro ¢6 trong
nhién liéu, phu thudc vao loai 10 va phucng phép san xuét
Thanh phan su dung cta than nhu sau

ce He % N X we AY | TONG
7900 | 2.94 | 125 | 142 | 080 | 3.17 | 11.42 | 100.00
oo
Q

Véi: q lalugng nhiét tiéu ton riéng (kcal/kg clinker)
Qt 13 nhiét tri thdp clia nhién liéu (kcal/kg clinker)
Ta chon q= 1350 kcal/kg clinker

4p dung cong thiic tinh nhiét tri thdp ctia Nhién lidu ta c6
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Qt = 81.C*+246.H%-26(0¢ - S) - 6.W'=7091.65(kcal/kg clinker)
= p = 0.19(kg nh.li¢u/kg clinker)

A P.An.100
Vay tzmzlﬂ(%)
Ng.liéu | SiO, Al O, Fe,O, CaO MgO
bavoei | S, A F, C, M,
Dsét S, A, F, G, M,
D ong S, A, F, C, M,
Tro than | S, A, F, C, M,
Clinker |S, A, F, C, M,
Phéiliéu |S A F C M

Cdc cong thiic tinh thanh phan khoang nhu sau
C, =(x.City.C,tzCiHC,/ (xt+y+ztt)
So = (x.S,+y.S,+zS;+tS,)/(x+y+z+t)
Ao =(x.A| +y.A,FzA+HA,)/(x+y+z+t)
Fo = (x.F+y.F,+zF;+tF,)/(xty+z+t)
KH = Co-((1,65.A0+0,35F))/ (2,8.S0)
p =A/F,
n = S/A,tF,

Ta ¢ hé phuong trinh 3 4n
aj thyyt+c,z=4d,
a,X +b,y+ ¢,z =d,
a;xtbyytesz =d,
al =bl=cl = 1.00
dl=100-t =97.83

Trong do
a,= (2,8.S, KH+1,65A,+0,35F,)- C, =-58.22
b,=(2,8.S, KH+1,65A,+0,35F,)-C, =195.03
c,=(2,8.S; KH+1,65A,+0,35F;) - C; =112.48
d,=(C,~(2.8KHS,+1.65A,+0.35F,))*t =-427.24

33 = (pFl - Al) = 0.37
b3 :(pF2 _Az) :_3.39
C3 = (pF3 - A3) = 5507

d;=( A, -pF)*t =-3.07
tu do ta co hé phuong trinh
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1.00x + 1.00y + 1.00z = 97.83

-5822x +195.03y + 11248z =-427.24

037x + -339y + 5507z = -3.07
ap dung dinh thiic cramer

97.83 1.00 1.00
Ax =1 -427.24 195.03 112.48
-3.07 -3.39 55.07

Ax =1113227.92

1.00 97.83 1.00
Ay =] -5822 -427.24 112.48
0.37 -3.07 55.07

Ay =294896.46

1.00 1.00 97.83
Az =| -5822 195.03 -427.24
0.37 -3.39 -3.07

Az =9871.56
1.00 1.00 1.00

A

= -58.22 195.03 112.48
0.37 -3.39 55.07

A =14495.08

Gidai hé phuong trinh ta dugc:
x = Ax/A = 76.80%
y = Ay/A = 20.34%
z = AzZ/A = 0.68%

Nhu vay thanh phén clinker gém:
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Da voi da nung:

Diét sét da nung:

ba ong da nung:

Tro 14n vao:
TONG
Tui thanh phan hoa ctia nguyén nhién liéu di nung ta chuyén sang thanh phan cta
nguyén nhién liéu chua nung ta co:

X, = X*100/(100-MKN,) =
yo = y*100/(100-MKN,) =

76.80%
20.34%
0.68%
2.17%

100.00%

z=z * 100/(100-MKN;) = 0.77
Dai sang thanh phan phn trim ta dugc:
%Xy = X *100/(xy + yo+ 7)) = 85.067 (%)
%y, =y, *100/(x, +yo+z5) = 14.430 (%)

%zy=7,*100/(x, + yot+2)

TONG

21.971

= 0.50 (%)

= 100.00 (%)

BANG 4 Bing thanh phin ho4 truéc khi nung

129.527 (phan trong lugng)
(phan trong lugng)
(phan trong lugng)

Ngligu | SiO, | ALO; | Fe,0, MgO | MKN | TONG
Davei | 5247 | 0490 | 0525 | 43.286 | 0.892 | 34.628 | 85.067
Patsét | 8.610 | 2.711 | 1.754 | 0239 | 0.048 | 1.068 | 14.430
Pa ong | 0.134 | 0.060 | 0238 | 0.008 | 0.008 | 0.056 | 0.503
phdi
lieu | 13.99 | 326 | 2.52 | 4353 | 095 | 3575 | 100.00
BANG 5 Thanh phin hos clinker
Nglieu | SiO, | ALO; | Fe,0; | CaO MO | TONG
Pavoi | 7.989 | 0746 | 0799 | 65909 | 1358 | 76.800
Patsét | 13.110 | 4127 | 2671 | 0364 | 0073 | 20.345
Paong | 0203 | 0.091 | 0362 | 0012 | 0.012 0.68
frothan | 1.40 0.42 0.35 0.00 0.00 2.174
Clinker | 22705 | 5385 | 4.182 | 66285 | 1.443 | 100.000
Tinh kiém tra lai cac hé sd co ban:
KH = (C-(1.65%A + 0.35*F))/(2.8*S) = 0.880

sai sO AKH =0.000%
n =S/A+F =2.373
sai s An =0.005%
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p = AF — 1.288

sai s6 Ap  =0.000%
Kiém tra ham lugng cac khodng

%C,S =3.8%(3*KH -2)*S =55.186

ACS =0.015%

%C,S =8.6%(1 - KH)*S  =23.456

ACS =0.017%

%C,A = 2.65%(A - 0.64*F) = 7.177

ACS =0.012%

%C,AF = 3.04*F =12.714

ACS =0.012%
Vay tong ham lugng cac khodng trong clinker 1a:

TONG = %C,S + %C,S + % C,A + %C,AF = 98.532%
Ham lugng cac khoang khac la: 100 - 98.532 = 1.468%
Kiém tra ham lugng pha 16ng va tit phdi lidu

L=1.12CA + 1.35C,AF  =25.201%

Gidihan: L =(25+30)%

T=1.785Ca0 +2.09Mg0O =79.687

T=79+1

Bii 6
TINH BAI PHOI LIEU 4 CAU TU CO LAN TRO

Lua chon thanh phan khodng

C.,S C,S C,A C,AF TONG
54 20 8.6 11.5 94.1
Quy déi vé& 100%
C.,S C,S C,A C,AF TONG
57.39 21.25 9.14 12.22 100

Tt ham lugng cac khodng chinh trén , 4p dung cong thiic thuc nghiém clia But dé
tinh cac hé s6 KH ,n, p .

b _ C;S+0.8838*C,S

- =0.89
C,S+1.3250*C,S

~ 79
Thac si- GVC NGUYEN DAN



C,S+1.3250*C,S

n= =
1.4341*C,A+2.0464*C,AF

2.24

= %wm% =1.5

BANG 1 Bang thanh phan hod nguyén li¢u
Nguyén lieu | SiO, | ALO; | Fe,0; | CaO | MgO | TPK | MKN | TONG

ba voi 0.2 1.06 | 0.12 | 55.62 | 0.29 | 0.15 | 43.3 100.74

DAt Sét 50 20.23 | 10.54 | 0.19 | 0.54 | 432 | 7.21 93.03

Quing Sat 24 11.25 | 50.04 | 0.13 | 0.35 | 221 | 7.93 95.91
Da.(?ao 88 4.76 1.39 | 0.21 | 0.14 | 1.53 1.33 97.36
Silic
BANG 2 Chuyén ddi vé 100%
Nguyén lisu | SiO, |ALO; |Fe,0; |CaO |MgO |TPK |MKN | TONG
ba voi 0.20 1.05 0.12 552 | 0.29 0.15 | 42.98 | 100
DAt Sét 53.75 | 21.75 | 1133 | 0.20 | 0.58 | 4.64 7.75 100
Quing Sat 25.02 | 11.73 | 52.17 | 0.14 | 0.36 2.30 8.27 100
ba Cao Silic 90.39 | 4.89 143 | 022 | 0.14 | 1.57 1.37 |100
BANG 3 Bang thanh phan ho4 sau khi nung
Nguyén lieu | SiO, | ALO; | Fe,0; | CaO | MgO | TPK | MKN | TONG
ba voi 0.35 1.85 0.21 96.83 | 0.50 | 0.26 0 100
Dat Sét 5826 | 23.57 | 12.28 0.22 0.63 5.03 0 100
Quing Sat 2728 | 12.79 | 56.88 | 0.15 0.40 | 2.51 0 100
ba Cao Silic 91.64 | 4.96 1.45 0.22 0.15 1.59 0 100
Tro Than 59.66 | 26.40 5.75 0.48 1.13 | 6.59 0 100
Tinh lugng tro 14n vao trong qua trinh nung Clinker
Goi  tla ham lugng tro 14n vao trong qu4 trinh nung Clinker
Taco: __PnA (%)
100.100
trong do :
P: 1 ligng nhién liéu tiéu ton riéng (kg nhién liéu/kg clinker)
A: La ham lugng tro ¢ trong nhién liéu (%)
n : ham Iuong tro 1an trong Clinker so vdi ham Iuong tro cd trong nhién liéu (véi 10
quay phuong phap kho thiét bj trao doi nhiét thi n = 100%)
80
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Ta ¢ bang thanh phan su dung cia than:

C H¢ o} N¢ S¢ w¢ A’

TONG

81.15 1.66 1.25 0.98 1.46 1 12.5

100

p_
Ot

Trong do
q: La lugng nhiét tiéu ton riéng (Kcal/kg.clinker)

Qt:Nhiét tri thap clia nhién liéu (Kcal/kg.clinker)
4p dung cong thiic tinh nhiét tri thip cta nhién liéu ta co:
Qt = 81*C*+ 246*H" - 26(0° - §7) - 6*W*
Q, = 6980.97(Kcal/kg clinker)
Ta chon q = 730 (Kcal/kg.clinker)
=P = 0.10457(kg nhién li¢u /kg Clinker)
(_PNAL00_ oo,
100.100

Goi:
x la phan khdi lugng ciu tf da voi da nung .
y la phan khdi lugng c4u tif dat sét da nung .
z 13 phan khéi lugng cdu tif quing sit da nung .
m 1a phan khéi lugng cdu tii da cao silic da nung .
t la ham lugng tro than.
xt+ty+tz+m+t =100

Ta thiét 1ap dugc hé phuong trinh sau :
a,.x+tb.yt+tc.z+d.m = e
a,x+tb.ytc.ztd.m = ¢,
a;.x tbyt+cz+dam = ¢
ax+tb.ytc.ztd,.m = ¢,
a,,b,,c ,d =1
e, = 100-t =98.6929

Véi
a, = (2.8 KH.S, +1.65.A, +0.35.F,)-C, =-92.8
b, =(2.8.KH.S, + 1.65.A, + 0.35.F,) - C, =188.2
¢, =(2.8.KH.S; +1.65.A;,+0.35.F;) - C, =108.9
d, =(2.8KH.S,+1.65.A,+0.35.F,) - C, =236.9
e, =[Cs(2.8.KH.S;+1.65.A5+ 0.35.F;)].Cs=-93.61
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a; =n.(A,+F)-S,
b; =n.(A,+F,)-S,
c; =n.(A;+F;)-S;
d; =n.(A;+Fy)-S,
e; =[S, -n.(A,+F,)].t =100.99
=-1.5324

=-5.1703

a, =p.F,- A
b, =p.F,- A,

¢, =p.Fs-A;
dy =p.F,- Ay
64 = AS - Fs.p

=4.263

=22.218
=129.09
=-77.26

=172.435
=-2.7879

=17.79

Thay cac gia tri trén vao ta dudc hé phuong trinh sau:

1.00x +1.00y +1.00z

+1.00m

=98.69

-92.85x +188.21y +108.86z +236.90m =-93.61

4.26x +2222y +129.09z +-77.26m = 100.99

1.53x +-5.17y +72.44z7

D

Dx =

1.00 1.00

-92.85 188.21

4.26 22.22

-1.53 -5.17

=2302830.9

98.69 1.00

-93.61 188.21
100.9

9 2222

17.79 -5.17

1.00
108.86
129.09

72.44

1.00

108.86

129.09

72.44

+-279m =17.79

1.00
236.90
-77.26

-2.79

1.00

236.90

-77.26

-2.79
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Dx =155758471
.00 98.69 1.00 1.00
92.85  -93.61 108.86  236.90
426 10099  129.09  -77.26
153 1779 7244 279
Dy =35654214
1.00 1.00  98.69 1.00
92.85 18821  -93.61  236.90
426 2222 10099  -77.26

-1.53 -5.17 17.79 -2.79

Dz =7497229.6

1.00 1.00 1.00 98.69
-92.85 188.21 108.86 -93.61
4.26 2222 129.09  100.99

-1.53 -5.17 72.44 17.79

Dm =28363093
Gidi hé phuong trinh ta cd:

Dx/D =67.64

Dy/D =15.48

Dz/D =3.26

Dz/D =12.32

Nhu vay thanh phan clinker gom:
ba voi da nung 67.64%
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Dit sét da nung

Quing sit da nung
ba cao Silic da nung
Tro 1an vao

TONG

15.48%
3.26%

12.32%
1.31%
100%

Tui thanh phan hod ctia nguyén nhién liéu di nung ta chuyén sang thanh phan cta

nguyén nhién liéu chua nung ta co:
X, = x*100/(100-MKN,)
Yo =y*100/(100-MKN,)
z,=z * 100/(100-MKN,) = 3.55 (phan trong luong )
m,=m * 100/(100-MKN,) =12.49 (phan trong luong )

Déi sang thanh phan phan trim ta dugc
%X, = X *100/(xy + y,+ Zytm,)

= 118.625 (phan trong luong )

- 78329 (%)

16.784 (phan trong ludng )

%y, =Y, *100/(x, + y,+ zytm,) = 11.082 (%)

%zy= z,*100/(x, + y,+z,+my) = 234 (%)

%my=m,*100/(x, + yytz,tm,) 25 (%)

TONG = 100 (%)
BANG 4 Bing thanh phian hoa truge khi nung
Nguyén lieu | SiO, | ALO; | Fe,0;| CaO | MgO | TPK | MKN | TONG
Da voi 0.16 0.82 0.09 | 43.25 0.23 0.12 | 33.67 78.33
DAt Sét 596 | 241 | 126 | 0.02 | 006 | 051 | 0.86 | 11.08
Quing Sat 0.59 0.27 1.22 0.00 0.01 0.05 0.19 2.34
ba Cao Silic | 7.45 0.40 0.12 0.02 0.01 0.13 | 0.11 8.25
Phéi lidu 1415 | 391 | 2.69 | 4329 | 031 | 0.81 | 34.83 | 100
BANG 5 Bing thanh phin hoa clinker
Nguyén lieu | SiO, | ALO; | Fe,0; | CaO | MgO | TPK | MKN | TONG
ba voi 0.24 1.25 0.14 65.49 0.34 | 0.18 0 67.6
Dat Sét 9.02 3.65 1.90 0.03 0.10 | 0.78 0 15.5
Quing Sat 0.89 0.42 1.85 0.00 0.01 | 0.08 0 3.26
ba Cao Silic 11.29 | 0.61 0.18 0.03 0.02 | 0.20 0 12.3
Tro than 0.78 0.35 0.08 0.01 0.01 | 0.09 0 1.31
Clinker 22.21 | 6.27 4.15 65.567 0.48 1.32 100
Tinh kiém tra lai c4c hé sé co ban:

KH = (C-(1.65%A + 0.35%F)) / (2.8*S) = 0.855
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sai sO AKH =4.009%

n =S/A+F =2.132
sai s0 An  =5.017%
p = A/F =1.512
sai s6 Ap =0.879%

Kiém tra ham lugng céc khoang
%C;S =3.8%(3*KH -2)*S =156.62
ACS =133%
%C,S =8.6*(1 -KH)*S  =20.95
ACS =1.41%
%C,A = 2.65%(A - 0.64*F) = 9.58
ACS =4.82%
%C,AF = 3.04*F =12.61
ACS =3.18%
Vay téng ham lugng cac khodng trong clinker 1a:
TONG =%C,S + %C,S + % C:A + %C,AF  =99.768%
Ham lugng cac khoang khac la: 100 - 99.768 = 0.232%
Kiém tra ham lugng pha 1dng va tit phéi liéu
L=1.12C,A+135C,AF =27.753%
Gidihan L =(25+30)%
T=1.785Ca0 +2.09Mg0O =77.921
T=79+1
PHUONG PHAP HIEU CHINH

Tinh theo nguyén tic dung cac cAu tli diéu chinh 14n nhau dé dat dung cac hé sé da chon.
Yéu cau:
- C6 day di thanh phan nhién liéu, tro than da diéu chinh vé 100%.
- S& tinh chuyén vé dang nguyén liéu da nung tron 100%.
- Chon thanh phan khoang clinke dé tinh ra cac hé s6 KH, n, p.
- Dung céc phu gia diéu chinh hé s6 p khong doi sau dé mdi diéu chinh hé s6
n va ngudc lai.
- Phuong phap nay chi dung cho phéi liéu 4 cdu tif khong 13n tro than hay 3
cAu tif 14n tro than tinh tuong d6i chudn xac.
Céng thiic tinh diéu chinh
Piéu chinh cho nguyén liéu c6 gia tri p khong ddi
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(tacop=A/F_, pF=A__, A-pF=0)
Phuy gia diéu chinh 13 quing sit hodc nguyén liéu chua nhiéu Fe,O, nhu xi pirit.
- Quing sat/Da voi = A, - pFy/pF; - A;= phan quing sit/1 phan da voi.
- Quing sit/Dat sét = A, - pF./pF; - A;= phan quing sit/1 phan dat sét.
- Quing sat/Tro than = A, - pF,/pF; - A, = phan quing sit/1 phan tro than.
- Quiing sit/cao silic = A; - pFs/pF; - A; = phan quing sit/1 phan cao silic.
A,,A,,A; ham lugng 6xit nhom clia da voi, dat sét, tro than ...
F,,F,,F, ham lugng oxit sit ctia d4 voi, dit sét, tro than ... va p 1a gia tri cn diéu chinh

CAu i 5 ¢6 thé 1a dd cao silic hodc trépen hoidc cét... C6 ham lugng SiO, cao dung
dé diéu chinh SiO,.

Piéu chinh cho nguyén liéu c6 gia tri n khong ddi
n=S/(A+F) _» n(A+F)=S__» S-n(A+F)=0
Phu gia diéu chinh 1a: c4u ti 5 § trén. Cong thic diéu chinh:
- Cao silic/D4 voi = S;-n(A, + F,)/n(A+F,)-Ss = Phan cao silic/1 phan d4 voi.
- Cao silic/Dét sét = S,-n(A,+F,)/n(A+F;)-Ss = Phan cao silic/l phan dét sét.
- Cao silic/Quing sit =S;-n(A;+F;)/n(As+F5)-Ss= Phan cao silic/1 phan quing sit.
- Cao silic/Tro than = S,-n(A,+F,)/n(As+F;)-S; = Phan cao silic/1 phan tro than.
Néu dau tién diéu chinh p bing quing sit ma bai phdi liéu van chua hop 1y (hé
s6 n khong dat yéu cau) thi lic d6 ta tinh thém bai phdi liéu diéu chinh thém n.
T4t ca cong thiic diéu chinh n phdi ldy thanh phdn hod hoc nguyén liéu da nung
sau khi da diéu chinh xong p dé tinh diéu chinh n.
Tinh diéu chinh bai phdi liéu 3 cdu tii c6 14n tro than
S6 liéu ban dau:
Nhién liéu: A =24,4%.
n= 80%.
P =29kg than/ 100kg clinker

t= P.At _0.29.24,4.80 _ 5.66%
100.100 100.100

Chon chét lugng clinker
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C,S C,S C,A C,AF TONG
54 23 7 14 98

Tinh cac hé sb theo cong thiic thuc nghiém cta But

kiy - C:S +0.8838C,5 _ 54+0.8838x23 _
C,5+133C,S  54+133x23

b

o__ CS+133C,S  _ 54+133x23
1,434C,A+2,046C,AF  1434x7+2,046x14

_ 1’1501'C3A+0,64 _ 1,1501%x7 10,64 =12
C,AF
Bang thanh phan hod nguyén liéu sau khi da quy d6i v& 100% nguyén liéu chua nung;
Nguyén liéu | SiO, | ALO; | Fe,0; | CaO | CK | MKN | TONG
Da voi 1,77 1,17 0,74 | 53,61 | 0,96 | 41,75 100
Dat sét 64,73 14,6 7,28 2,37 6,2 4,82 100
Quing sat 19,5 4,03 65,26 | 3,08 5,44 | 2,69 100
Tro than 56,10 | 28,04 4,55 7,03 | 4,28 0 100
Cao silic 81,04 7 2,14 3,45 1,01 5,36 100

Bang thanh phan hda hoc nguyén liéu q

uy doi vé 100% dang nguyén liéu da nung:

Nguyén liéu Sio, | ALO, | Fe,0, | ca0 | CK | MKN | TONG
P4 voi k=1,72 3,04 | 200 | 127 | 92,03 | 1,65 | - 100
DAt sétk,=1,05 | 68,01 | 1534 | 7,65 | 2,49 | 6,51 : 100
Quingsit k=1,03 | 20,04 | 414 | 67,06 | 317 | 559 | - 100
Tro than k,=1 56,10 | 28,04 | 455 | 7,03 | 428 | - 100
Cao silic ke=1,06 | 85,63 | 7,40 | 226 | 3,64 | 1,72 | - 100

Piéu chinh nguyén liéu da nung vé p = 1,2:
Ap dung cac cong thiic trén ta co:

Qudng sdt/ Pd véi =
P4 voi = —ooxl
1+0,0064

2,01-1,2x1,27
1,2% 67,06 — 4,14
=99,36 (%)

Quiing sit = 100 - 99,36 = 0,64 (%)
Nhu vy, muén diéu chinh da voi c6 hé s6 p = 1,2 thi cti 1 phan da vdi can phai
bd sung 0,0064 phan quing st hay 99,36% da voi cin bd sung 0,64% quing sit.

Thac si- GVC NGUYEN DAN

= 0,0064 phan quing st / 1 phan da voi

87




15,34 -1,2x7,65
76,33
(1,2*%67,06-4,14 = 76,33 1a miu s6 chung)

100x1

Datsét= ——— =92.56 (%)
1+0,0807

Quing sit =100 - 92,53 = 7,47 (%)
Muén diéu chinh dét sét c6 hé s6 p = 1,2 thi cti 1 phin dat sét cAn phai bo sung

Quding sdt/ dit sét = = 0,0807 Phan quiing sit/1 phan dat sét

0,0807 phan quing sit hay 92,53% d4t sét can bo sung 7,47% quing st.
28,04 —1,2x4,55
76,33

Quidng sdt/ Tro than = =0,29 Phan quing st / 1 phan tro than

Tro than = 1001
1+0,29

Quing sat =100 - 77,17 = 22,83 (%)
Muén diéu chinh tro than ¢4 hé sé p = 1,2 thi cif 1 phan tro than cin phai bo sung

=77,17 (%)

0,29 phan quing st hay 77,17% tro than cin bé sung 22,83% quing sit.

Quing sdt / Cao silic = 7,40 ;éi; 2,26 _ 0,06 Phan quing st / 1 phan cao silic
Cao silic = 1001 _ 94,22 (%)
+ 0,06

Quing st = 100 - 94,22 = 5,78 (%)

Muén diéu chinh D4 cao silic ¢6 hé s6 p = 1,2 thi ¢t 1 phan d4 cao silic can phai
b6 sung 0,06 phan quing sit hay 94,22% d4 cao silic cin b sung 5,78% quing st.
Bang thanh phan hoa hoc nguyén liéu da nung sau khi diéu chinh cho tit ca cé p =

12
Nliégu | S | A F C |CK | MK |TON | n | P
N G
Pavoi | 3,02 | 2 | 126 |9144] 1,64 | - [ 9336|093 1,58
99,36%
Q.sét 0,13 | 0,03 | 043 [ 002 [ 004 | - | 064 |028] 0,06
0,64%
Pavoil | 3,15 | 202 | 1,69 |9146| 1,68 | - | 100 |085] 1,2
Patsét | 62,93 | 14,19 | 7,08 | 230 | 6,02 | - | 92,53 | 2,96 | 2,01
92,53%
Q.sét 15 | 031 ] 501 | 024|042 - | 747 |028] 0.06
7,47%
Pitsét1 | 64,43 | 145 | 12,09 | 254 | 644 | - | 100 | 242 | 1.2
Trothan | 4329 | 21,64 | 3,51 | 543 | 33 | - | 7717 | 1,72 | 6,16
77,17%
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Quingsat | 4,58 | 0,95 | 1531 | 0,72 | 1,28 - 22,83 | 0,28 | 0,06
22,83%
Tro 47,87 | 22,58 | 18,82 | 6,15 | 4,58 - 100 | 1,16 | 1,2
thanl
Cao silic | 80,68 | 6,97 | 2,13 | 3,43 | 1,01 - 94,22 | 8,87 | 3,27
94,22%
Q.sdt 1,16 | 0,24 | 3,88 | 0,18 | 0,32 578 | 0,28 | 0,06
5,78%
Cao 81,84 | 7,21 | 6,01 | 3,62 | 1,33 - 100 | 6,19 | 1,2
silicl

Xdc dinh ty 18 trong lugng giita cac nguyén liéu da diéu chinh xong p = 1.2

Sau khi di diéu chinh xong p = 1,2 ching ta cn xdc dinh ty 1& trong luong gitia
cdc nguyén liéu trén co sé phai thod man diéu kién KH = 0,88.

Ap dung cong thiic ta co:

(2.8xS, xKH +1.65x A, +0.35xF,)-C,
C,—(2.8xKH xS, +1.65x A +0.35xF))
_(2,8%x64,43x0,88+1,65x14,5+0,35%12,99)-2,54
91,46 —(2,8x3,15% 0,88 + 1,65 x 2,03 + 0,35 x 1,69)

- 17894 7347 =2,31 phan da voi(1) / 1 phan dat sét(1)

ba voi(1) / Tro than(1) =

Davoi 1/ Datsét 1 =

(2.8xS; xKH +1L65x A, +035xF;)-C,
C,—(28xS, xKH +1,65x A +0,35xF))

= 1,98 phan d4 voi(1) / 1 phan tro than(1)
Xac dinh lugng tiéu hao nhién liéu da nung cho 100kg clinker

Quing dé diéu chinh tro than ban dau:
5,66 * 0,29 = 1,674 (kg)
Téng lugng tro than (1) gém cé:
Tro than + Quing diéu chinh = 5,66 + 1,674 = 7,33 (kg)
Lugng da voi (1) bu trt cho tro than(1):
7,33 * 1,98 = 14,51 (kg)
Ludng clinker do tro than (1) tao nén
14,51 + 7,33 = 21,84 (kg)
Luong clinker do dat sét (1) va da voi (1) tao nén
100 - 21,84 = 78,16 (kg)
Luong dat sét (1) theo ty 1&
(1*78,16) / (1 +2,31)=23,6 (kg)
Lugng d4 voi (1) tac dung vdi dét sét (1) 1a
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23,61 * 2,31 = 54,36 (kg)

Téng lugng da voi (1)
Dé bu trti cho than: 14,51 (kg)
D€ phan ting véi dét sét: 54,56 (kg)
Tong 69,07 (kg)

Tinh tong lugng quing sit:
- Quing sét ¢ trong thanh phan da voi (1)
69,07 * 0,0064 = 0,442 (kg)
- Lugng da voi thuc té c6 trong da voi (1)
69,07 * 0,9936 = 68,62 (kg)
- Quing sét ¢ trong thanh phan dat sét (1)
23,61 * 0,0747 = 1,763 (kg)
- Lugng dat sét thuc té ¢o trong thanh phan dét sét (1)
23,61 * 0,9253 = 21,84 (kg)
- Tong luong quing sit can dé diéu chinh nguyén liéu vé thanh

p=1.21la:
Diéu chinh d4 voi(1): 0,442 (kg)
Diéu chinh dét sét(1): 1,763 (kg)
Diéu chinh tro than(1): 1,674 (kg)
Tong cong . 3,878 (kg)

- Ty 18 phéi liéu dé ché tao 100kg clinker 1a:
ba voi: 68,62 (kg)
Dt sét: 21,84 (kg)
Quing sat: 3,88 (kg)
Tro than:  5,66(kg)
Téng: 100(kg)
Tinh ra % nguyén liéu dé diéu ché 100kg clinker nhu sau

Nguyén liéu Ludng nguyén liéu co trong Luogng nguyén liéu
100kg clinker(dang da chua nung co trong
nung) phéi ligu
kg %
ba voi k, =1,72 68,62 118,03 81,42
Dit sét k, = 1,05 21,84 22,93 15,82
Quing sit k; = 1,03 3,88 4 2,76
Tro than k, =1 5,66 - -
Tong 100 144,95 100
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Theo ty 1& % cta da voi, dat sét, quing sit va tro than. Ap dung cong thiic thuc
nghiém ctia .M.But tinh ra dudc tit phdi liéu nhu sau:
T = (95,73*%da voi + 4,23 *%d4t sét + 5,5*%quing sit) / 100
T=0,9573*81,4 + 0,0423*15,82 + 0,055*2,76 = 78,77
Trén ¢ s§ ty 18 phéi liéu chua nung, ta nhan véi thanh phan tiing cAu ti riéng dé
tim ra thanh phan ho4 hoc clia phéi liéu cé chua d4 voi, dat sét, quing sit khong cé
tro than va thanh phan phéi liéu da nung khong cé tro than. Sau dé mdi tinh thanh
phéan hod hoc ctia clinker ¢4 14n tro than.
Bing tong hep thanh phin hos hoc phdi liéu va clinker

Nlieu |s |a |F |c |ck |[MKN |[TONG |n D
Pavoi | 1,44 1095 |06 |43,65]0,78 [33,99 |81.42 093 |1,58
81,4%

DAt sét 10,24 12,31 | 1,15 { 0,37 | 0,98 | 0,76 15,82 12,96 |2,01
15,8%

Quing sit [ 0,54 | 0,11 | 1,8 [0,09 |0,15 |0,07 2,76 0,28 |0,06
2,8%

PL chua |12,22 (3,37 |3,55 | 44,11 | 1,91 |34,83 |100 1,76 0,95

nung
100%
PL da 18,75 15,18 | 5,45 167,68 2,94 |0 100 1,76 | 0,95
nung100
%
Th.phan | 17,69 | 4,88 | 5,14 | 63,85 (2,77 |0 94,34 | 1,76 |0,95
hoa hoc
clinker
94,34%
phéi ligu
da nung
Tro than |3,18 [1,59 |0,26 [0,4 |0,24 |0 5,66 1,72 | 6,16
5,66%
Clinker 20,87 16,47 |54 |64,25]3,01 |0 100 1,76 | 1,2

Tinh lai hé s6 KH va thanh phan khodng

KH:C—1,65><A—0,35><F ~ 0,88
28xS

%C;S =4,07*C-7,6*S 6,72*A -1,42*F = 51,76
%C,S = 8,6*S +5,07*A +1,07*F -3,07*C = 20,78
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Tong (C,S + C,S) = 72,55 %
%C;A = 2,65%(A -0,64*F) =7,99
%C,AF = 3,04*F = 16,42
Téng (C,A + C,AF) = 24,41 %

Ta thdy n =1,76 1a qua nhd so vdi clinker chon ban dau. Do d¢, khoang silicat
giam va khoang Aluminat ting:

Khoang silicat Khoang Aluminat
Chon Tinh Chon Tinh
C,S = 54 C,S = 51 C,A=7 C,A=8
C,S =23 | CS =21 C,AF = 14 C,AF = 16
TONG : 77 73 21 24

Muén bao ddm thanh phan clinker va cac hé s6 KH=0,88, p=1,2van=2,2.Ta
phai tiép tuc diéu chinh n bing da cao silic trén co sé da tinh diéu chinh KH =0,88
va p = 1,2. Tuc 1a ta phai 14y thanh phan da véi (1), dét sét (1), da cao silic (1) va
tro than (1) dé tinh diéu chinh tiép hé sé n = 2.2.

Ap dung cong thiic trén ta ¢6:
-Cao silic (1) /D4 voi (1) = = 0,095 Phan cao silic(1) / 1 phan da véi (1)

*
-Dé voi(1) = 1108055 = 9129 %

-Cao silic (1) = 100 -91,29 =8,71 (%)

Nhu vy muén diéu chinh da véi (1) ¢ hé sé n = 2.2 thi cti 1 phan d4 voi can phai
b6 sung 0,095 phan da cao silic (1) hay 91,29% da voi (1) cin bd sung 8,71% da
cao silic(1)

Cao silic (1) / Tro than(1) = = 0,82 phan cao silic(1) / 1 phan tro than(1)

-Tro than (1) = 54,97 (%)

- Cao silic (1) =45,03 (%)

Nhu vay mudn diéu chinh tro than (1) ¢ hé sé n = 2.2 thi cti 1 phan tro than cin
phai b8 sung 0,82 phin da cao silic (1) hay 54,97% tro than (1) cin bd sung
45,03% da cao silic(1)

- D4 voi(1)/ Dat sét (1) =

64,43 -2,2%26,59
2,2*%371-3,15
-Dbavoi(1) = 54,13 (%)
- Dat sét (1) = 100-54,13 = 45,87 (%)
Bang thanh phan nguyén liéu da diéu chinh vé p=12van=2,2

= 1,18 phan D4 véi(1)/1 phan dat sét (1)

N.liéu S | A| F| C | CK |MKN|TONG| n | P
Pa 287 | 1,85 | 1,54 | 835 | 1,53 | - | 9129 | 0,85 | 12

v6i(1)91,29% 0
92
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Cao 7,13 |1 0,63 | 0,52 | 0,32 | 0,12 - 8,71 6,19 | 1,2
silic(1)8,71%
ba véi(2) 10 | 248 | 2,07 | 83,8 | 1,65 - 100 22 | 1,2
1
Diatsét(1)45,91 | 29,5 | 6,66 | 5,55 | 1,17 | 2,96 - 45,91 242 | 1,2
% 8
Davoi(1)54,09% | 1,7 | 1,09 | 0,91 | 49,4 | 0,91 - 54,09 | 0,85 | 1,2
7
Dit sét(2) 31,2 | 7,75 | 6,46 | 50,6 | 3,86 - 100 2,2 1,2
8 4
Tro 26,3 | 12,4 | 10,3 | 3,38 | 2,52 - 54,97 1,16 | 1,2
than(1)54,97% 1 1 5
Cao 36,8 | 3,26 | 2,7 | 1,63 | 0,6 - 45,03 6,19 | 1,2
silic(1)45,03% 5
Tro than (2) | 63,1 | 15,6 | 13,0 | 5,01 | 3,12 - 100 2,2 1,2
6 6 5

T bang trén tinh ra ty 18 trong lugng da voi(2), dit sét(2) va tro than(2) theo KH =
0,88

(28x KH xS, +1.65x A, +0.35x F,)-C,
C,(2,8xKH xS, +1.65x A +0.35xF))
_ (2,8*31,28*0,88+1,65*7,75+ 0,35*6,46) — 50,64
83,81-(2,8*10*0,88 +1,65*2,48 +0,35*2,07)
= 0,76 phan da v6i(2) / 1 phan dat sét(2)
P4 v6i(2) / Tro than(2) = (2.8xS, xKH +1,65x A, +0.35x F;)-C,
C,—(2,8xS, xKH +1,65x A +0,35xF))
= 3,33 phan d4 v6i(2) / 1 phan tro than(2)
Xaic dinh lugng tiéu ton nguyén liéu dé€ nung ra 100kg clinker:

D4 voi(2) / Dat sét(2) =

Quing dé diéu chinh tro than ban dau:
5,66 * 0,29 = 1,674 kg
Téng lugng tro than (1) gdém cé:
Tro than + Quing diéu chinh = 5,66 + 1,674 = 7,33 kg
Luong d4 coa silic (1) diéu chinh cho tro than (1) vé n=2,2
7,33 0,82 =6,01 kg
Téng lugng tro than (2) gém cd
Tro than (1) + Cao silic diéu chinh = 7,33 + 6,01 = 13,34 kg
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Luong da voi (2) bu trui cho tro than (2) dé c6 KH = 0,88 1a
13,34 + 3,33 =44,46 kg

Lugng clinker do da vo6i (2) va tro than (2) tao nén
13,34 +44,46 = 57,8 kg

Lugng clinker do dat sét (2) va da voi (2) tao nén
100 - 57,8 = 42,2 ke

Trong d6 gém cé

%k
Pa voi (2) = 4227076 _ 188 ke
1+0,76
Dét sét (2) = 42,2 - 18,28 = 23,92 ke
Tong lugng da véi (2)

DE bu trui cho tro than (2) : 44,46 kg
Dé phan ting véi dét sét (2) : 18,28 kg
Téng 0 62,74 kg
- Lugng da voi (1) co trong da voi (2)
62,74 * 0,9129 = 57,3 kg
- Lugng da voi (1) ¢d trong dat sét (2)
23,92 * 0,5409 = 12,9 kg
Téng lugng da voi (1)
Trong da voi (2): 57,3 kg
Trong dat sét (2): 12,9 kg
Tong : 70,2 kg
- Lugng dat sét (1) ¢d trong dat sét (2)
23,92 * 0,4591 =11 kg
Téng lugng da cao silic (1)

Dé diéu chinh davoi 2) @ 5,5kg
Dé diéu chinh tro than (2) : 6,01 kg
Téng : 11,51 kg

Tinh thanh phén phéi liéu ban dau
Quing st trong da voi (1) : 0,45
ba voi trong da voi (1) 69,75
Quing sit trong dat sét (1): 0,82
Dat sét trong dét sét (1) 10,18
Quing sit trong da cao silic (1) : 0,66
Da cao silic trong da cao silic (1): 10,84
Quing st trong tro than (1): 1,67
Tro than co trong tro than (1) : 5,66
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Téng lugng quing sit

3,61

Tinh thanh phan phéi liéu chu nung sau khi da diéu chinh xong
p=12;n=22vaKH=0,88

Nguyén li¢u Lugng nguyén liéu co trong | Liigng nguyén liéu chua
100kg clinker nung ¢4 trong phdi liéu
(dang da nung ) kg %
bavoi k, =1,72 69,75 119,74 82,61
Dat sét k, = 1,05 10,18 10,7 7,38
Quingsat k; = 1,03 3,61 3,71 2,56
Cao silic k, = 1,06 10,84 11,49 7,93
Tro than ks =1 5,66 0
Tong 100 146 100

Tinh toan phéi liéu bing phuong phap db thi

Noi chung tinh toan phuong phap nay khong chinh xac nhu cac phucng phap trén

nhung ¢6 uu diém 1a nhanh, do dé c6 thé dung dé kiém tra trong san xuét tét vi kip

thoi.

Ta coi hé xi méng portland la mot hé tam nguyén:

+ 3Ca0.5i0, viét tdt C,S

+ 2Ca0.Si0, viét tdt C,S

+ Pha Iong trong clinker gom cé (C;4, C,AF va pha thiiy tinh)

Heé nay ta ¢ thé biéu dién trén mot truc toa do Descartes nhu sau:

Truc tung biéu dién lugng CaO két hop véi SiO, va pha 16ng trong clinker:

Diém A 0 % CaO
Diém B 100 % CaO

100 % pha 1dng

0 % pha long

Tryc hoanh biéu dién lugng SiO, va pha 1dng trong clinker

Diém A 0 % SiO, 100 % pha ldng
Diém C 100 % SiO, 0 % pha 1ng
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Hinh vé s6 1
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D
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+ Duong BC s& biéu dién tit ca cac hgp chit do CaO va SiO, lién két véi nhau
theo cac thanh phan khac nhau. Trén BC ta ¢6 diém D va E.

+ Diém D ¢6 toa do 1a 73,6% CaO va 26,3% SiO,. Nhu vay diém D dic trung
cho 3Ca0.Si0,. Ciing nhu thé diém E dic trung cho 2Ca0.Si0, vdi 65,12%Ca0 va
34,88%8Si0,.

+ Doan DE biéu dién cho tong lugng 3Ca0.Si0,, 2Ca0.Si0, va pha 1éng.

Déi véi xi ming portland né chiia 3Ca0.Si0,, 2Ca0.SiO, va tii 15-30% pha 1ong.

Nhu vay cac hop chit dic trung cho xi ming portland sé ndm trong ti gidc MNKL.
Dudng MN gidi han 15% pha I6ng va dudng KL gidi han 30% pha long. Néi cdch
khac mdi diém trong ti gidc MNKL dic trung cho mot loai xi ming portland c6 chia

3Ca0.Si0,, 2Ca0.Si0, va tii 15-30% pha 16ng.
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Ta bifu dién cic nguyén lidu trén dé thi, yéu cdu la nguyén liéu da chuyén vé dang
da nung (nghia 1a kho tuyét déi, dd bé mét khi nung (MKN) va qui d6i thanh phan héa
clia cac nguyén lidu sao cho tong clia chung 1a 100%.)

Mbi nguyén liéu c6 toa dd CaO,y, g5 V2 SiO; 46 tinh riéng clia tling nguyén liéu nhu sau:

Toa do CaO Ca0 .4, = CaO tdng - 1,65 x ALO;- 0,35 x Fe,0,
Toa d¢ SiO, Si0, gy = SiO, tong

Diu tién ta biéu dién 2 nguyén liéu 1én d thi
Vi du : Trong phéi liéu c6 hai cdu tli dd voi va dét sét.
Trén dd thi sé ¢d 2 diém : P dic trung cho da voi va T dic trung cho dét sét
Diém P: Ca0 500 = CaOy, - 1,65 x ALOsy,~ 0,35 x Fe,0y,
Si0, toadodv Si0; 4,
Diém T: Ca0 yog50 = CaOg -1,65 x Al,Oyq, - 0,35 x Fe, 054
SiOjgadsas = SiOn
Céc thanh phén déu tinh bing thanh phan phan trim (%). Ta thdy PT sé biéu dién tit ca
cac loai hon hop gitia d4 voi va dat sét. 0 day ta c6 may trudng hop:
+ Truong hgpl: (hinh 2)
Néu PT khong cét qua tif gidc MNKL c6 nghia 1a: tit ca cac hdn hop gitia d4 voi va dét
sét 4y khong phu hop dé san xudt xi ming: Chét lugng cla hai nguyén liéu 4y khong
dat yéu ciu nén khong dung dé san xuét dugc. Phai chon lai chat lugng clia cac nguyén liéu.
+ Truong hgp 2:(hinh 3)

Néu PT cit qua NMKL va lai cét qua S dic trung cho mot loai xi ming nhat dinh. Nhu
vay chi cAn chit lugng clia da voi va dat sét 4y thoi cling di d€ thu dudec mot loai xi
ming c6 dic trung 13 S. Ta c6 thé tinh ra ti 1& phdi liéu bing qui tic don bdy theo hé
thuic sau:

PS Luongdatset

PT Luongdavoi + Luongdatset

ST Luongdavoi
PT  Luongdavoi + Luongdatset

Moi don vi chiéu dai (mm) tuong iing mét don vi trong lhiong.
+ Truong hgp 3: (hinh 4)

Néu PT cit qua MNKL ma khong ct qua S. Nhu vay 1a chét lugng cia da voi va dat
sét khi phdi tron véi nhau c6 thé nung xi ming dudc, nhung phai bé sung vao phéi liéu
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thém cdu tf ndia d€ diéu chinh cho né ¢d dic trung 1a S: nghia 1a ta phai st dung cu ti
thu 3 nua.

1009
B
P
K
L
A \ >
T C 100%
Hinh 2
A
B
P
K
L
A >
T N C
Hinh 3
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IR T\ C

Hinh 4

’ 7 L 1° A g A . v (4 \ A I A Fe ’ \
Vi du: Tinh phdi liéu dé san xuat xi ming biét thanh phan cia d4 voi, dat sét va

quing sit cho & bang sau:

Ngliéu |SiO, |ALO; |Fe,0; |[CaO |MgO |SO, |MKN |Téng
Pavei [1.38 022 [020 [53.99 |0.79 |0.0 |43.42 |100
Patsét |67.62 |17.77 |5.65 |2.03 |1.54 |0.76 |4.63 |100
Qsit 1493 [0.72 | 7547 |1.47 [1.40 [2.74 |327 |100

Chuyén nguyén liéu vé dang di nung

Ngliéu |SiO, |ALO; |Fe,0, [CaO |MgO |SO;, |MKN |Téng
Davoi [2.44 (035 [039 9542 |1.40 |0.00 |0.00 |100
Datsét | 70.90 [18.63 |5.92 [2.13 [1.62 |0.8 |0.00 |100
Q st 1544 |0.74 |78.02 [1.52 |1.45 |2.83 [0.00 |100

Va chon ham lugng cac khoang va pha 16ng nhu sau (chon diém S):

Thanh phan nguyén li¢u nhu sau:

C,S = 57%, C,S = 19%, Pha léng = 24%
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Diém P biéu dién cho d4 voi
Ca0O =95,42 - (1,65 x 0,35+ 0,35 x 0,39) = 94,70
Si0, = 2,44
Diém T biéu dién cho dat sét
CaO = 2,13-(1,65x18,63+0,35x%5,92)= -30,68
Si0, =70,90
Diém R biéu dién cho quing st
Ca0 =1,52 - (1,65 x 0,74 + 0,35 x 78,02) = 27,01
Si0, =15,44
Dit cac diém P,T, R 1én biéu do.
Diém S trong MNKL dic trung cho céc loai xi ming trén la giao diém cia cac
duong pha 16ng 24% va trén dudng ndi gdc toa dd véi diém chia C;S va C,S theo ti
18 57 :19.
Biéu dién cdu tif thi 3 d6 1én biéu dé cling gidng phuong phap 2 ciu ti trudc
nghia 13 né dugc dic trung cho bang toa do CaO,,, 4 va SiO;,, ¢ cua no.
Vidu: Goi né 1a diém R va diém R ¢4 toa do sau :
Diém R
CaO,, 453 = Ca0,5-1,65 x ALO; 5~ 0,35 x Fe,05 5
) Si02160 45 e3 = S1053
Ta ndi RS s& cdt PT § V. Trong MNKL va ta c6 thé tinh ti 1& phéi liéu 3 céu ti

nay theo cac hé thuc sau:
SV Luongcautu3

RV Luongdavoi + Luongdatset + Luongcautu3

RS Luongdatset + Luongdavoi

RV Luongdavoi + Luongdatset + Luongcautu3

PV _ Luongdatset
PT  Luongdavoi + Luongdatset + Luongcautu3

v _ Luongdavoi
PT  Luongdavoi + Luongdatset + Luongcautu3

Chu y :Doan PTva RV ¢6 thé do cung mot don vi chiéu dai hodc khong cung mot
do dai cung dugc

* Moi don vi chiéu dai (mm) tuong iing mot don vi trong hiong.
Sau day 1a d6 thi vé trudng hop trén:
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D (73,69 ;26,31)

(65,12 ; 34,88)

Vv
A >
R ! \T C 100%
Do cac doan ta co :

PV = 42 5mm
TV =103,5mm
SV=4,5mm
RS = 82,0mm

Tt day ta tinh ra tf 1& nguyén lidu pha ché theo tf 1& cac doan thdng do dugc.

Goi X, y, z lan lugt 13 ti 1& ctia d4 voi, dét sét, va quing sit da nung ta co:

N _4AS 2 052 (1)
RV 86,5 X+y+z
RS _82 _ X+Y a3 (2)
RV 86,5 Xx+y+z
PY_IBS_ X o700  (3)
PT 146 Xx+y
IV _35_ Y _g201 (4
PT 146 Xx+y

z 0,052
——= (5)
X+y 0948

- 101
Thac si- GVC NGUYEN DAN



Chia (1) cho (2) va chia (3) cho (4) ta dudc (5) va (6)

X
y

0,709
0,291

(6)

Tu (5) va (6) ta tinh dugc:

Lugng da voi( tuong ung TV) = 67,2%
Lugng dét sét (tuong Ungvdi PV) =27,6%
Lucng quing sit (tuong ting SV) =5,20%
Déi ra nguyén liéu chua nung ta cd:
*Pa voi 77,58 %
*Datsét 18,91 %
*Quing st 3,51 %
Lap bang thanh phan hda hoc ta cd:

Ngliéu SiO, | ALO; |Fe,0,| CaO | MgO | SO, | MKN | Téng
77.58%Dbavoi | 1.071 | 0.171 | 0.155 [ 41.885 | 0.613 | 0.000 | 33.685 | 77.58
18.91%dAat sét | 12.787 | 3.360 | 1.068 | 0.384 | 0.291 | 0.144 | 0.876 | 18.91

3.51% Qsat | 0.524 |0.025 | 2.649 | 0.052 | 0.049 | 0.096 | 0.115 | 3.51
100%Phdi liéu | 14.382 | 3.556 | 3.873 | 42.321 | 0.953 | 0.240 | 34.676 | 100
100%Clinker | 22.016 | 5.444 | 5.928 | 64.786 | 1.459 | 0.367 | 0.000 | 100

KH — 64,786 — (1,65 x 5,444 + 0,35%x 5,928
B 2.8x22,016
KH= 0,871
Tinh KH theo thinh phan khoang tii cong thic thuc nghiém cia Bt ta cd:
b _ K +0.8838
K +1,3256
Véi K =C,S/C,S
KH = 0,897
Sai s6 tudng déi:
5= O897-08TDX100 ) cor 0y
0,897
102
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Nhu viy ta thdy cd sai s6 tuong ddi ndm trong gidi han cho phép. Do dé
phép tinh nay chi dung dé kiém tra cho nhanh chdng.
2.9 Nghién min hén hop nguyén li¢u.

Sau khi da tinh tdan va dinh ty 1& phdi liéu, cac nguyén liéu dugc chudn bi
day dui, ddm bao yéu ciu k¥ thuat duge dua vao mdy nghién. D€ dam bao do dong
nhét cao thudng nghién chung hén hop phdi liéu trong may nghién.

Do min cda hén hop phdi lidu cé anh hudng rat 16n dén qua trinh nung luyén
va chat lugng clinker, d6 min cang cao bé mit tiép xuc gilia cac nguyén liéu cang
16n, qua trinh nung cang nhanh, cang ¢é diéu kién nang cao hé s6 KH va chét lugng
clinker .

Ngudi ta da thi nghiém thdy ring:
D6 min phdi lidu: lugng sét sang 5 - 8% trén sang 4900 16/cm?.
Hé s6 KH = 0,87 - 0,89; n = 2 ximing cd thé dat mac (30 - 40) N/mm?>.
Néu do min phdi liéu con 5 - 8% trén sang 10.00016 /cm>.
Hé s6 KH=0,9 - 0,95 ; n=2,5 thi ximing ¢4 thé dat méc (70 - 80) N/mm>.
2.10 Pong nhit va diéu chinh phéi liéu.
Phuong phap uot lo quay

Hén hop nguyén liéu va nudc nghién chung trong mdy nghién thanh bun véi W =
30 - 32%. M4y nghién ngoai nhiém vu nghién min hén hop phdi liéu con cé nhiém
vu khudy tron déu hén hop phdi liéu. Sau khi phdi liéu ra khdi may nghién bi dudc
dua 1én hé thdng bé diéu chinh, kiém tra va diéu chinh d6 4m, thanh phan hda hoc
va tit phéi lidu, ddng thoi khudy tron lién tuc dé€ chong ling va dam bao do dong nhét
clia phéi lidu, sau d6 bun dugc dua 16n bé chiia va nap vao 10 nung qua thiét bi cip bun..
Phuong phdp khé 1o quay phéi liéu vao 1o dang bét

Khi bot phdi liéu ra khéi may sdy nghién lién hop dudc dua lén hé théng sild
khudy tron bing khi nén ddm bido do déng nhat va diéu chinh do 4m, tit va thanh
phén héa hoc cta phdi liéu. Sau d6 chuyén sang hé thong sild chiia rdi dua vao hé
théng xyclon trao déi nhiét ( thap phan giai), pre'calciner, vao 16 nung. Bot phdi
liéu vao hé xyclon trao doi nhiét phai c6 W =0,5 - 1%.
2.10.1.Muc dich déng nhdt bot liéu

Dong nhét bot liéu 1a mot trong nhiing phuong phap dung dé tron déu lidu
séng sao cho dam bao do dong nhat va on dinh thanh phan clia phdi lidu 1a tét nhat.
Phéi liéu ra khéi mdy nghién vin chua dam bao do dong nhét va do on dinh.

Vi vay bot liéu phai cho qua cdc thiét bi dong nhét (Silo) dé€ dugc tron déu, dam
béo dugc nhiing chi tiéu yéu cau k¥ thuat va duge dong nhét trude khi dua vao 1o .
2.10.2 Nguyén tic dong nhit
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Khac véi phuong phap san xuét cement hé udt, viec dong nhat bot lieu & hé
kho dién ra phtic tap hon nhiéu. Dic biét 1a ¢ khau xung khi trong silé dong nhat.
Trong qua trinh ddng nhat can khong ché chit ché dong va ap luc ctia dong khi.

Nguyén tic clia viéc ddng nhat phdi liéu 1a dya vao 4p luc nhét dinh cla khi
nén dé tién hanh tron déu bot lidu, trén tAm day sild 1dp dit cac kiéu thiét bi xung
khi. Sau khi xung khi, trudc tién lam 16ng bot lidu, sau d6 tién hanh tron theo trang
thai" dong chdy" lam cho thanh phan bot liéu dong déu. Do thiét bi xung khi ¢6
khac va cach bd tri cling khac, ddn dén sy khac nhau vé phuong phap dong nhét va
cAu tao silé dong nhat cling khdc nhau.

Cong doan ddng nhat bot liéu 1a thao tac cudi cung dé chuin bi dua lidu vao
16. Hiéu qua dong nhat tai day dao dong khodng nhé hon 20%. S6 % con lai chu
yéu tap trung vao cac cong doan dau nhu:

+ Cdc nguyeén liéu dugc khai thac ban dau 6 bai dua vé kho chia. Tai day
ngudi ta da tién hanh ddng nhét tiing nguyén liéu mot cach so bo dé dat duge do
dong nhat vé thanh phan hod vi nguyén liéu khai thac § tiing khu vuc khac nhau c6
do dao dong thanh phan ciing khac nhau.

+ Cong doan nghién phdi liéu cung cdp liéu cho 10 hoat dong cé nhiéu y
nghia I6n. Hiéu qua ddng nhat cia bot liéu ra khéi mdy nghién vao khoang hon 70 -
90% , d6 1a ving déng nhat ¢ hat va dong nhat phdi liéu.

+ Phéi lidu & day qua nhiéu thiét bj van chuyén trung gian nhu: mang trugt
khi dong trang thai tAng sbi, giu nang . . . ting su dong nhat 1én mot phan trudc khi
vao silé dong nhét.

*Tém lai sy dong nhét bot liéu cd y nghia chinh trong cong nghé san xuat
clinker xi ming. N6 phu thudc vao cac yéu td sau:

-Kich thudc hat.

-Do 4m bot liu.

-Thiét bi may modc van chuyén va suc khi trung gian.

-Thoi gian dong nhat.
-Dudng di cta bot lidu.

- Két céu silo va phuong phap suc khi nén § ddy silo.
Thong s6 dic trung qua trinh dong nhét
- Tit phdi liéu (T)

Tit phdi liéu 1a thong sé dic trung cho qua trinh dong nhat phdi liéu. Thong
qua nd ngudi ta biét dudc qua trinh dong nhat dat hay khong dat. Tit phéi liéu dudc xac
dinh bing tong ham lugng hai 6xit CaO va MgO c6 trong phdi liéu :

T=2(Ca0O +MgO)
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Hodc: T=X2(CaCO,+ MgCO,)

Trong dé : % CaO va % MgO la thanh phan hoa ¢ trong phdi liéu .
CaCO,va MgCO, la thanh phan ho4 ¢4 trong phdi liéu.

Cong thiic xac dinh:
Hay st dung: T =1.875 CaO + 2.09MgO
Trong d6: Céc hé s6 1.875va 2.09 1a hing sé chudn do axit
Gidihan : 77 <T <80
- P léch chuin (S)

Do léch chuin 1a mot khai niém toan hoc. Tri s6 chénh léch gitia liéu vao véi
lidu ra tai silo déng nhat 1a biéu thi chi tiéu déng déu tri s6 ( %) cacbonat canxi va
cacbonat magié cta vat liéu . Tri s6 ndy cang nhé chiing té thanh phan cang dong nhat

D6i véi phdi lieu dé san xut ximing. Néu goi X la tri sé quy dinh cta
CaCO,trong da voi, X, 1a tri s6 thuc nghiém ctia CaCO ,trong d4 voi 6 miu thi i thi

do 1éch chudn S c6 thé biéu thi bing cong thiic dudi day:

n: S6 mau thuc nghiém ( thong thudng n> 30)
Hiéu qua dong nhat

Hiéu qua dong nhét bot liéu 1a ty sé do léch chuan gitfa liéu vao ( S;) va liéu ra
khéi silo( S,). Ty sé nay cang 16n ching té hiéu qua dong nhat cang tét.
S.

e=—"
So

Trong d6: e: hiéu qua tron déu.
S, :d6 léch chuén thanh phén liéu vao.

S,: do lech chuén thanh phan liéu ra.
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2.10.3 Phan loai cdc phuong phdp dong nhat bot liéu
C6 2 phuong phap déng nhit bot liéu
Silé dong nhit bot liéu kiéu gidn doan

*Khdai niém: Sild dong nhit ki€u gian doan 1a loai silé ma khi tién hanh déng
nhat phéi chia budc gian doan khi vao liéu va ra thanh pham liéu séng.

* Pham vi 1ing dung: Sild6 ddng nhat kiéu gian doan st dung khi nha mdy san
xuat ximang c6 khau tién dong nhat nguyén liéu chua dugc tt va thanh phan nguyén
liéu khé 6n dinh ( ¢6 bién dong I16n ).

Co 3 loai silo:

+Loai silo 2 tang.
+Loai sild xép sanh doi.
+Loai silo tron don thuan.
Silé dong nhdt bét liéu kiéu lién tuc

*Khdi niém: Silo déng nhat kiéu lién tuc rat phu hop véi su phat trién hién dai va
qui mé clia nganh cong nghiép ximing. Cac loai silé nay tién hanh hoat dong & céc
budc vao lidu, ddng nhat, ra liéu va ton trlii mot cach rat hop 1i. Cé quy trinh cong nghé
don gian, chiém dién tich dat it, bd tri chit ché, thao tdc tién 16i, ngudi van hanh it, d&
thyc hién diéu khién ty dong, vén dau tu co ban it .

So véi hé théng dong nhat ki€u gidn doan thi dung silé kiu lién tuc c6 thé tiét
kiém dugc 20 % von dau tu ban dau, hao phi dién ning it, chi phi cho thao tic bio
dudng thiét bi thap ...Tuy nhién nhugc diém clia phuong phap nay la doi héi thanh
phan nguyén liéu dau vao tuong déi dong nhat hodc phai cé cong nghé dong nhét so
bo. Néu khong thanh phan liéu song ra khéi mdy nghién sé ¢é dao dong 16n, anh
hudng dén qua trinh nung va chit lugng cta clinker ra khéi 10 ( day 1a nhugc diém cta
hé thong ddng nhét lién tuc ). Thay vi dong nhat bing cach suc khi vao theo phuong
phap ddng nhat gian doan, qua trinh trén xdy ra nhd mot phéu vat liéu dugc hinh thanh
trong thoi gian vat liéu dugc thao ra khoi silo.

Hiéu qua dong nhat ddy du chi dat dugc khi chiéu cao do ddy trong silé dugc duy
tri. Khi muc d¢ do ddy thap, hiéu qua ddng nhat thip. Vi hiéu qua ddng nhat phu thudc
vao dong chdy cua bot lidu khi thdo liéu. Qua trinh thdo liéu ¢ day nhd vao trong liong
ctia khéi bot liéu, do d6 phu thudc vao chiéu cao ( muiic do d6 diy) cia bot liu trong
sild. Chiéu cao bot liéu cang 16n thi khéi lugng bot liéu cang ting, dan dén téc do dong
chdy bot liéu ting, qua trinh ddng nhét cang tét. Néu duy tri muic bot liéu trong sild on
dinh thi qua trinh thdo liéu s& 6n dinh, ddm bio qua trinh déng nhét tét. Do dé ngudi ta
yéu cu gitt muic d6 day trén muic téi thidu 1a 30%.

Co cac loai silo:

+Sil6 tron déu bot liéu kiéu lién tuc khoang hdn hop.

+Sild tron déu kiéu nhiéu dong diém.
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+Sil6 tron déu ki€u khéng ché dong lién tuc.
+Sil6 kifu budng tron ctia Claudius Petes.
+ Sil6 budng dong nhét ctia Claudius Petes.
+Sil6 ddng nhét lién tuc clia Polysius.
+Sil6 ddng nhét kiéu da dong cta Polysius.
+ Sil6 ddng nhat kiéu diém da dong ctia LSF.
+ Sil6 budng trung tam clia IBAU.
+ Silo dong nhat lién tuc cia PARTER.
SILO TRON PEU LIEU SONG KIEU GIAN POAN
Silé hai ting

Hai sil6 dong nhat nim phia trén, day 13 noi dong nhét bot liéu sau khi ra khdi
mdy nghién bot sdng, d€ bot liéu ¢d dudc su dong déu vé thanh phan hod va d6 am. St
dung khi nén clia cac mdy nén khi cung cip dé dong nhit bot liéu & cac silo. Day sild
c6 gén cdc tii vai polyeste, cac tAm vai bd tri theo tting mui, khi nén suc vao silé qua
cdc tii ndy dudc thuc hién theo chu trinh déng nhét dinh trudc. Bot dudc thdo xudng
sil6 ton trif qua clia ddy cta silo theo hai hudng: thdo thing hodc thdo chéo theo mang
trugt. Trén dinh sild ¢ 1dp mot loc bui tay 40 dé tao ap 4m cho hé thdng silo.

Ngoai ra & dinh silo c¢6 1dp mot thude do dinh muic kiém tra chiéu cao bot
trong mdi sild, va bd bao miic cao. Khi bot dén miic nay thi bd bao miic cao lam viéc
va mach lién dong tu dong diing dudng nap liéu cho sild va chuyén qua nap liéu cho
silé khac. Con hai sild ton tri thi ndm phia dudi. Day 1a noi tn tri bot liéu dé cung
cap cho 10 nung. Hai sild ton trii ¢6 chiéu cao 16n hon hai silé ddng nhat. Hai silé nay
cling st dung khi nén do cac may nén khi cung cAp dé "lam Idng” bot & sild ton tri
thuan tién cho viéc thao bot liéu ra khdi silo. Pay sild cé gin cdc tAm vai polyeste, cac
tAm vai nay dudc bd tri theo dang mui va khi nén suc vao sild theo cdc mui nay dé lam
"Iéng hod" bot va thdo bot lien tuc. O ddy mdi silo ¢6 hai clia thdo bot, dudi ctia théo
bot 1a ctia quay, tuy theo ning suét cung cip cho 10 nung ma ta cd thé mé van theo do
m& khdc nhau. Dudi cac van ctia quay 1a cadc mang trudt dé van chuyén bot téi mang
trugt khac roi dén cap liéu cho 10 nung .
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SILO HAI TANG

Silo ‘Silf)
t(;jn trff t@l’l tI'ﬁ

o]
o 2
CHU THICH:

1-Khi nén 6-Khi cao ap
2-Mang trugt khi dong 7- Binh bom cao ap
3- Loc bui tii 8- Cép liéu séng
4-Thiét bj bao day 9- Van cép liéu
5- Suc khi nén

Hinh : 2.1 : Sil6 hai ting

Nguyén tdc lam viéc

Bot liéu dua 1én mang trugt nhd binh bom Aeropol. Tu mang trugt liéu roi
vao hai silé déng nhét. Khi liéu d6 vao silé nay thi silé kia tién hanh qua trinh tron
déu, 14y mau phan tich va thao liéu. Khi mét trong hai sild ¢6 chiéu cao bot dat max thi
ta tién hanh dong nhat phdi liéu bing cach suc khi ttii may khi nén. Ngoai ra phéi liéu
c6 tit theo yéu cau khong dat ta cling tién hanh hiéu chinh tai hai sil6 nay, nghia la xac
dinh tf 1& c4p phdi vao may nghién. C3 hat phdi liéu c6 thé gay ra su phan I6p trong
silé Anh hudng ti hiéu qua ddng nhat phéi liu.

O hai sil6 ton trit thi qua trinh thao va nap li€u cung tuong tuy nhu trén. Liéu
tti hai silé dong nhat c6 thé di xudng truc tiép hoic cd thé di chéo qua sild kia dé ting
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hiéu qua ddng nhét tét hon. Ciing tuong tu nhu hai silé déng nhét, qua trinh suc khi
nén di qua cdc tui vai polyeste va khi mot trong hai sildé dat duge miic max thi qua
trinh thao liéu dugc tién hanh. Khi sil6 nay thdo liéu xong thi tién hanh thdo lidu silo
kia va ngudc lai. Hé thdng khi nén sé lam cho bét liéu dugdc linh dong hon va ciing nhd
do qua trinh thdo liéu dugc dé dang hon. Ngoai ra qua trinh thdo liéu nhd trong luc nén
c6 thé thdo rit nhanh.
Uu nhuoc diém ciia phuong phdp:
*Uu diém:
+Chiém dat it
+Thiét bi it
+Thao tac quan ly don gian
+Tiéu hao dién ning thap
“Nhuoc diém:
+Chiém khong gian 16n
+Quad trinh ddng nhat khong dat hiéu qua cao.
+Phia dudi chiu tai trong 16n
Day 1a kiéu sild dugc nhiéu nha mdy san xuét xi ming 4p dung, trong d6 c¢6 nha may
xi mang Ha Tién 2.
Vi du thyc 6 :
Quy trinh cong nghé dong nhét bot liéu 6 nha may xi ming Ha Tién 2 :
o Thuyét minh ddy chuyén céng nghé
O day chuyén san xuit phuong phap kho nay co 4 silo: hai silé dong nhat
(H1, H2 ) va hai sil6 ton trii ( S1, S2 ). C4u tao va nguyén tic hoat dong gidng nhu
loai silo hai tang & trén .
Théng s6 k¥ thuat:
* Sil6 dong nhat
+ DPuong kinh silo: 16 m
+ Chiéu cao hitu dung: 16m.
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Hinh : 2.2: So dé ddng nhit bot séng tai nha may ximing Ha Tién 2

+ Dung lugng htiu dung:2900 m’
* Sil6 ton trii

+ Duong kinh silo: 16 m

+ Chiéu cao hiiu dung: 33m

+ Dung lugng htiu dung:5800 m*

+ Cong suat clia mdi dong co may khi nén:220KW.

+ Dién ap: 6.6 KV.

+ Ap luc khi nén:2 bar

+ Luu lugng khi nén:65.5 m*/ phut
* Van hanh silo

+ Nap liéu: D€ cho bot liéu trong cac sildo khong bi nén do trong ludng clia bot

chuia trong sild, chiéu cao chuia téi da cho phép ctia sild 1a 70% chiéu cao hiiu dung cta
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né. Déi vdi silo (H1, H2) d€ qua trinh ddng nhat bot liéu dudc tt, thong thudng chi
nap liéu dén (10 -11) m thi tién hanh nap qua sild khac va cho dong nhat siloé viia dy.
Chiy: +Khong dudc nap liéu vao silé (H1, H2) qua chiéu cao téi da cho phép.

+ Khi nap liéu xong silé H thi tién hanh cho chay may nén suc khi vao sild
ddng nhat ngay, khong nén dé 1au lam nhiét do ha thip, bot s& hut 4m von cuc va tao
vong trong vach sild gdy nén su tit nghén cic ctia tho bot.

+ Dong nhét: Khéi dong 3 mdy khi nén, theo doi dong cia nd. Qua trinh dong
nhét dat yéu cau sau thdi gian khéi dong 60 phut thi dong dong co clia 3 mdy khi nén
1én khoang 16-18A va 6n dinh trong sudt qua trinh dong nht.

Sau thoi gian 1.5 gid ké tui khi bit diu ddng nhét, nhan vién thi nghiém sé tién
hanh 14y mau 14n thi nhat d€ phan tich thanh phan hod cta phdi liéu, sau 30 phut ké
tiép sé 14y mau 14n 2 d€ phan tich. Thoi gian dong nhat téi thi€u cho mot sild 1a 2h.

+ Thao liéu: Viéc thdo liéu tai 2 silé phai dugc kiém tra chit ché hé thong cdc mang
trugt, clia thao. Kiém tra ctia thdo & day sildé (H1, H2) ¢6 mé dung theo duong thdo bot
- thing hodc chéo khong. Mach diéu khién ty dong s& lam viéc theo chu ky 30 phut dé
bot néng tii silé HI hodc H2 dudc cdp xudng déu din cho 2 sild ton trii (S1,S2) dong
thoi d€ tao su ddng déu vé phéi liéu cho 2 sild nay. Thoi gian thdo hét khoang 3-4 gid .

Viéc thdo liéu ra khéi silé S1, S2 phu thudc vao yéu cau vé phdi liéu chay 10 va
phai chud y dén viéc thdo liéu gitfa hai sild, tranh trudng hop thdo 1 sild S1 con sild con
lai (S2) duing 1au 1am bot hut 4m, von cuc gay tic nghén cdc ctia thao § day silo.

Trong hai ctia quay dudi ddy silo thi 1 van dit & ché do diéu khién bing tay,
d6 mé khoang 40- 60 %, con van kia diéu khién & ché do tu dong, do mé van tuy theo
hudng ctia bot liéu trong phéu can.

Trudng hop phdi liéu dang théo tii 1 sild H1 hosic H2 xudng khong dat yéu cau
: cac hé s6 LSF, MA, MS .chénh léch nhiéu so vdi yéu cau ky thuat thi nhan vién van
hanh trung tam thdo két hop ca hai silo S1 va S2 dé c6 phdi liéu chip nhan duge. Do
md van clia mdi sild ton trii khi thao két hop phu thudc vao két qua phan tich thanh
phan hod phéi liéu vao 16 clia bd phan thi nghiém, nhan vién van hanh trung tam diéu
chinh d6 mé van cta 2 silé cho thich hop dé ¢é phdi lidu vao 10 dat yéu cdu dé ra .

Sil6 xép sdanh doi
Pugc tao thanh béi hai silé dong nhat va hai sild ton trif xép sanh déi nhau.
Thuc chét loai silé nay cling tuong tu loai sild hai ting nhung cac silé khong xép
chong 1én nhau ma ching dudc xép song song nhau, hai silo dong nhat va hai sild ton
trti dudc tach ra ma thoi.

Hai sild dong nhét c6 kich thudc nhd hon hai silé ton tri. Day sild cling ¢ gin
cdc tui vai polyeste, cac tAm vai dudc bd tri theo tling mui, khi nén tii cac mdy khi nén
suc vao sild qua céc tii nay. Trén dinh céc sild cling c6 thiét bi loc bui tay 4o d€ tao ap
am cho hé thong cac silo. Trong céc silo ¢é mot thude do d€ kiém tra chiéu cao bot
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trong mdi sild, va cé bd bdo muic cao, khi bot dén muic nay thi bd bao mic cao lam
viéc va mach lién dong tu dong dung duong nap liéu cho silo.

SILO XEP SANH POI

R Y

R,
SILO sSILO
sSILO SILO TON TRU[TON TRU

TRON | TRON

{ — L I T |

CHU THICH :

1-Gau nang
2-Mang trugt
3-Thiét bi bao day

Hinh : 2.3 : Silé sanh do6i
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Nguyén tic lam viéc

Liéu sau khi ra khéi may nghién qua hé thdng phan ly sau d6 dua dén gau nang
dua 1én cho vao mang trugt khi dong dd vao mot trong hai silo dong nhét. Khi liéu do
vao silo nay thi silo kia tién hanh qud trinh tron déu, 14y mau phan tich va thdo liéu.
Khi mot trong hai silo c6 chiéu cao bot dat max thi ta tién hanh déng nhét phdi liéu
bang cdch suc khi tii mdy khi nén. Khi nén sé di qua céc tii vai polyeste tao cho 16p
liéu mot do linh dong nhat dinh va liéu sé ddng nhat hon.

O hai sil6 ton trif thi qua trinh thao va nap liéu cling tuong tu nhu trén. Liéu tti mot
trong hai silo ddng nhat s& dudc thdo xudng méng khi dong do vao giu nang dua l1én
cho vao silé ton tri. Cling tuong tu nhu hai silo dong nhét, qua trinh suc khi nén di qua
cac tui vai polyeste va khi mot trong hai silé dat duge miic max thi qu4 trinh thao liéu
dugc tién hanh. Khi sil6 nay thao liéu xong thi tién hanh théo liéu sild kia va ngugc lai.
Hé thdng khi nén sé lam cho bot liéu dudgc linh dong hon va cuing nhd dé qua trinh
thao liéu dudc d& dang hon. Ngoai ra qua trinh thdo liéu nhd trong luc nén ¢ thé thao
rat nhanh.

Uu nhuoc diém ciia phuong phdp
* Uu diém:
+Chiém dién tich khong gian thap.
+Viéc xay dung sild don gian hon.
+t chiu tai trong hon.
*Nhuge diém:
+Chiém dién tich d4t nhiéu hon loai trén.
+Thiét bi van chuyén ton kém vi phai thém mot thiét bi nang liéu 1a giu nang.
+Qua trinh thao tac cting tdng lén theo.
+Tiéu tén ning lugng cao hon.
+Hiéu qua dong nhat cling khong cao

CAC PHUONG PHAP SUC KHi CUA SILO PONG NHAT GIAN DOAN

H¢ thong déng nhdt hod ciia Polisius.

* Hé thdng nay c6 hai khu viyc déi dién nhau va cé mot ving tron nhé é ddy cla
silé dugc suc khi cung mot Itc. Trong loai silé kiéu nay dudc chia lam 5 khu vuc nhd,
mdi khu vic ¢6 thé dudc cung cip vdi nhiing lugng khong khi ¢6 Iuu lugng khéc nhau.
Khi khu vic 5( hinh v&) dudc suc khi lién tuc, trong sudt thdi gian ndy, nhiing khu vuc
con lai khong duge suc khi. Sau khodng mot thsi gian thi nhiing khu vic con lai bat
dau suc khi .
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1,3: Khu vuc suc khi yéu

2, 4: Khu vuc suc khi manh
5: Vung suc khi lién tuc

6: Cita nap li¢u

7 : Cita thao liéu

6

Hinh 2.4 H¢ thong suc Kkhi ciia Polisius
Ngoai ra h¢ théng ddng nhét hoa kiéu Polisius co c6 kiéu suc khi kiéu 1/8. Ddy cta
silé dudc chia lam 8 phan, khi hoat dong thi chi ¢é 2 phan cung dugc suc khi ciing mot
lic. C6 nghia 1a 1/4 dién tich day dudc suc khi dong thdi, né chiém khoang 60 %
lugng khong khi, con 3/4 dién tich ddy con lai chi dugc suc khodng 40% tdng lugng
khong khi. Ngoai ra phan dugc suc khi chi yéu con dudc chia ra thanh cac phan nhd,
dude suc khi véi lugng khac nhau. Cu cach 7-10 phut tuy theo thdi gian cai dat s
chuyén déi sang phan suc khi ké tiép. Thdi gian ddng nhét, mot chu ky khoadng 40 phut
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liéu vao

Phan suc khi tron
(aerated)

Phan syc khi yéu
(non aerated)

A-A

Hinh 2.5 Hé théng suc khi 1/8 ciia Polisius

SILO PONG NHAT BOT LIEU KIEU LIEN TUC
SILO KIEU BUONG TR ON CUA CLAUDIUS PETES

Vi phuong phép ki€u budng tron, qué trinh tron dude thuc hién mot cach lién tuc
trong sudt qua trinh thdo va cép liéu hodc chi khi vat liéu dugc thao ti silo. Vat lidu
khi vao sild dugc phan phdi rat dong dong déu tao thanh nhiing I6p vat liéu nim
ngang. Day clia silé dudc chia 1am 12 phan c6 cac tim dém suc khi va mot budng tron
¢ hé thong suc khi 1/4. Viéc cung cap khong khi vao hoat dong ctia budng tron xdy ra
mot cach dong thai va luan chuyén theo vong tron. D& thdo vat liéu ra khéi silo, mot
phin ngoai va 1/4 hoat dong ctia budng tron dugc suc khi dong thdi, nhd vay mot phéu
vat liéu dudc tao ra bén trén phan dudc suc khi. Hiéu qua dong nhat dat dugc do:

+ Sy tao thanh cdc phéu xen ké gy ra bdi trong lugng cla vat liéu thdo, vi vay céc
16p bot lidu ndm ngang dudc tron 1an véi nhau .

+Tao ra mot dong lidu xody trong budng tron do sui gidm ap sudt va su suc khi ting cuong.
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- Sil6 budng tron dudc 13p dit vdi ning sudt xap xi 10.000 tan.

-Ty 1& dudng kinh va chiéu cao thudng nim trong khoang 1 - 1.5.

- Tiéu hao ning ligng riéng 0.3 Kwh/t hodc thap hon.

- Hiéu suét dong nhat thudng 1a 1:2 dén 1:5 (sild dudc d6 day téi thicu 30% ).

C

[
]

Loc bui tui®)
Ong cap liéu.

(O]
1

3- Budng tron.
4- Phan tu suc khi .

Hinh 2.6 Silé kiéu budng tron ciia Claudius Peter
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1 Loc bui tui

2 Hé théng nap liéu|.

3 Budng trén

trung tim
4 Thiét bi thdo liéu.
5 Suc khi nén .

Hinh 2.7 Miit cdt sild tron déu bét liéu lién tuc kiu budng tron cia Claudius

Peter

MAT CAT HINH KHOI SILO TRON
})EU LIEN TUC KIEU BUONG TRON

RN

N\

.-'ﬁ(ﬁ1 (| { 7k
I

P
SO\ :|I/7
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Hinh 2.8 So do nguyén ly dong nhdt phoi liéu bang khi nén

Nhiing su' c6 trong vin hanh silé dong nhit lién tuc
Nhiing sy ¢6 thudng xuét hién trong van hanh silé déng nhat lién tuc 13 viéc giam
dan dan hodc dot ngodt hiéu qua dong nhat ciing nhu nhiing r6i loan khi thao bot liéu.
Nhiing nguyén nhan chinh gay ra nhiing rdi loan trén c6 thé 1a: 4m, su suc khi va silo
dung hoat dong.
Am
Bot liéu ¢6 do 4m qua cao, ¢6 khuynh hudng dinh lai véi nhau va mat kha ning
chdy ctia nd. Do dé mot vai khu viic con vat liéu trong sild la nhiing khu vuic suc khi
qua yéu dén ndi khong di chuyén vat liéu di duge. Ngoai ra, vat liéu 4m con lam nghet
nhiing bd phan suc khi.
Am nguyén liéu
Gidi han trén clia do 4m bot liéu thudng <1%. Thong thudng gidi han nay bi
vugt qua do qua trinh sdy bot liéu chua di. Dic biét nguy hiém khi bot liéu qud 4m,
dugc san xuét trong thoi gian dai. Nhat 1a trong mua mua, cin c¢é su giam sat thudng
xuyén vé do 4m bot lidu. Tuy nhién, mot su c¢d da xudt hién thi silé phai dydc lam
trong va sach.
Am tii tuong
Trudc day ngudi ta quan sat thdy rang: Silo sau khi xay dung mot thdi gian nhat
dinh s& bi gidm hiéu qua dong nhat. Nguyén nhin nay do viéc sy silé khong dudc tot
sau khi xay dung. Trudng hop nay silé phai dugc lam tréng va lam sach.
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Nudc xAm nhip vao sild

Ciing c6 thé x4y ra hién tugng nudc xam nhap vao sild theo céc khe nit hoidc nhiing
chd 10 trén mai do khi 13p bo phan nap liéu khong dugc 1am kin tét. Khi xdy ra hién
tugng nay phai khic phuc ngay va phai lam tréng va 1am sach silo.

Su ¢6 suc Khi

Viéc suc khi bot lieu bang cic bd phan ¢ ddy sild 1a rit quan trong. Vi vay viéc
phan phdi khi cling nhu luu lugng va dp sudt phai ding theo yéu cau.

Thong thudng ap suat ngd vao clia bd phan suc khi 13 0.6-0.8bar, Iuu lugng khi ngd
vao 1a 1-2 m3/ phit cho mét 1 m? bé mit syc khi. Trong trudng hop p sudt khi khong
dd, mot phan vat liéu con lai trong mot thsi gian dai s& bi nén chit do anh hudng cua
ap luc cdc 16p vat liéu nam phia trén.

Heé théng suc khi cin kiém tra thudng xuyén bing cach theo ddi ap sudt khi trong
éng dan, vi né biéu hién chinh cho cac su ¢ vé suc khi. Néu ap sudt qud thip cd thé 1a
mdy khi nén lam viéc khong tét hodc ¢6 mot vai chd ro trong hé théng. Trong tridng
hop 4p suat qua cao, c6 kha niing 13 dng din, van, bd phan phan phdi khi bi nghet.

Phuong phdp khé 1o ding phéi liéu vao lo dang vién
Bot phdi lidu da ddm bao yéu cau ky thuat dude dua sang thiét bi lam 4m tao

vién rdi dua vao 10 nung. Vién phéi liéu cin cé yéu cau ky thuat sau:
Do am vao 10

Do 4m vién phdi lidu vao 10 cang nhé cang tét. Vi gidm dudc nhiét do dé bdc hoi
am, ning suét 10 cao. Tuy vy néu do am nhé qua khong dam béo dudc do bén cla
vién phdi liéu, d& v& thanh bot, anh hudng dén qua trinh nung luyén va ning sut
16. D6 am thich hop nhét 1a W = 10 - 12%.
Do bén vién phdi liéu

Vién phdi liéu sau 1 ngay phai ddm bao cudng do > 0,5 kg /cm?, ngudi ta co thé
ting do bén bing cach pha thém chit héa déo nhu: aluminic, sulphénic, ..vv..
khong anh hudng dén tinh chét clinker va ximang.

Do x6p clia vién phéi lieu
Vién phdi liéu vao 16 can ddm bao do xdp nhét dinh, néu vién phdi liéu c6 do xdp
nhé thi cd do bén tdt, nhung su chdy xdy ra trong vién phdi liéu tré nén khé khin,
¢6 thé chdy khong hoan toan, anh hudng dén ning suét 10 va chit lugng clinker. D&
ting do xSp ngudi ta cd thé trén thém 2% mun cua vao phéi licu.
Kich thudc vién phdi liéu:

Kich thudc vién phéi liéu c¢é anh hudng tryc tiép dén qué trinh nung va chat luong
san pham. Néu vién phdi liéu 16n qua, nung lau, qua trinh chdy xay ra khong hoan
toan d& bi sdng, anh hudng dén ning suét va chat lugng clinker. Néu vién phdi liéu

) 119
Thac si- GVC NGUYEN DAN



nhd qua thi anh hudng dén thong gid cia 10 va sy van chuyén nguyén liéu trong 10
nhét 13 d6i vdi 10 ding. Kich thudc vién phéi liéu thudng tui (5 - 12)mm.
2.10 Qua trinh nung luyén clinker ximing
Gidi thiéu so ludc cac loai 1o nung clinker ximang.
Lo quay nung clinker theo phuong phdp uot.

Lo quay nung clinker theo phuong phap uét con goi la 10 quay co thiét bi
trao doi nhiét bén trong. N6 1a 1 6ng kim loai hinh tru rdng bing thép day 20 -
70mm mac CT3 va dugce 16t gach chiu lia bén trong. Theo hinh dang v4 10 chia [am
hai loai: Pudng kinh déng déu va khong déng déu. Lo dit nghiéng 1 gdc o so véi
mit phing ngang, gdc nghiéng cta 10 o =3 - 5°. Sé vong quay dao dong tii 0.5 dén
4 vong / phut. Ti 1¢ gitia chiéu dai va dudng kinh 10: L/D = (30 - 40) lan. Lo quay
phuong phap udt thudng co cac loai sau: D x L =3 x 100m; 3,6 x 120m ; 4 x 150m
5x 185m ; 7 x 270m. Tuy theo 10 ¢6 kich thudc khac nhau, sé cé ning suat khéac
nhau. Toan bé chiéu dai 10 dugc dit trén hé thong bé dd cd con lin dit trén céac tru
10 bing bé tong cdt thép. SO tru 10 nhiéu hay it phu thudc vao chiéu dai va dudng
kinh 10. Budc tru 10 ti 20m dén 25m.

Lo quay lam viéc theo nguyén tic ngudc chiéu, phdi liéu vao dau cao ( dau
lanh ) ctia 10, clinker ra dau thap ( ddu néng ) ctia 10, nhién liéu va khong khi di vao
dau thip cda 10. Qua trinh chdy va su trao déi nhiét x4y ra theo chiéu dai cta lo,
cudi cung khi thai dudc di ra phia ddu cao cta 1. Do nhién liéu duge dét chay va
phdi liéu di ngudc chiéu nhau, két qua nguyén liéu dugc dét nong t nhiét do
thuong dén nhiét do két khdi, con khi néng cé nhiét d6 gidm dan theo chiéu dai 10
ra dng khdi, nhiét do khi thai khéang 200 - 300°C.

Dua vao chiéu dai 10 quay, nhiét do vat liéu va dong khi ngudi ta phan chia
10 thanh 6 hodc 8 don l1a: don sdy (hay zon xich), don dét néng, don phan gii (hay
z6n thu nhiét hay zon décacbonat), don tda nhiét (hay zon phan tng pha rin), don
két khéi (hay z6n nung), don lam lanh. Chiéu dai tiing don khong hoan toan ¢ dinh
ma thay d6i phu thudc vao diéu kién phdi liéu, nhién liéu, trinh d6 van hanh cta
cong nhan, thudng ngudi ta phan chia nhu sau:

Dén sdy va d6t nong chiém 50 - 60% chiéu dai 10.

Don phan giai cacbonat chiém 20 - 23 % chiéu dai 10.

Don tda nhiét chiém 5 - 7% chiéu dai lo.

Don két khéi chiém 10 - 15% chiéu dai 1o.

Doén lam lanh chiém 2 - 4% chiéu dai lo.

Dé dam bao tudi tho cia 1o va gidm ton that nhiét ra méi trusng xung quanh, trong
10 thudng tao mot 16p co la ( 16p tram ) day tii 100- 150mm trén bé mit gach chiu
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Itia va 1am mat vé 10 bing nudc hay khong khi. Tuy theo tinh chét k¥ thuat clia tting
don ma sti dung cdc loai gach chiu Ita 16t khac nhau.

D€ ting hidu qua trao d6i nhiét trong 10 ngudi ta thudng bd tri cac thiét bi
trao d6i nhiét bén trong nhu: xich trao ddi nhiét, cac tim bing kim loai, gém trao
d6i nhiét 6 cac don nhu don sdy, don dét ndng. St dung phd bién 1a xich trao doi
nhiét vi no co nhiing tac dung sau:

e Ting bé mit trao d6i nhiét, b mit bdc hoi 4m cho vat liéu.
e Can bui mang ra ngoai.
e Vadap va tao vién phdi liu.

Van chuyén phéi liéu vao céc zon tiép theo déu din.
Lo quay nung clinker ximdng theo phuong phdap khé

Lo quay nung clinker ximing theo phuong phap kho vé cdu tao than 1o va
nguyén tic 1am viéc ngudc chiéu nhu 10 quay phuong phap udt. Tuy nhién ciing cé
nhiing diém khac nhau: kich thudc 10 rit ngin so véi 10 phuong phap udt, ti 1& L/D
=15 - 17 lan, phd bién 12 loai 10 ¢4 kich thude: D x L =3,5 x 50m ; 4 x 60m ;5 x
75m ; Lo quay phuong phap kho c¢o nhting loai sau:
Phéi liéu vao 1o dang bot min: Bot phéi lieu tir két chifa hosc sild chiia cé6 W = 0,5 -

1% vao hé théng xyclon trao doi nhiét ( thap trao déi nhiét) nhd thiét bi chuyén
van, khi ndng tii trong 10 di vao budng khdi réi 1én cac xyclon, vat liéu va dong khi
chuyén dong ngudc chiéu nhau. Song qua trinh trao doi nhiét gitia chung la cung
chiéu. Do tac dung cla dong khi vat liéu trong xyclon ludn ludén & trang thai lo
Iting, vi vay su tiép xuc gitia dong khi va vat liéu tét hon, qué trinh trao d6i nhiét
gitia khi va vat liéu tt hon.

Heé théng xyclon trao d6i nhiét dit phia dau cao cta 10, ¢6 thé 1a xyclon 3 bac, 4
bac hoidc nhiéu bac. Hién nay cAu tao thap phan giai ¢4 thé:
+ Mot nhanh 5 bac mot dong.
+ Mot nhanh 5 bac hai dong.
+ Mot nhanh 5 bac mot dong - Pre'calciner
+ Mot nhanh 5 bac hai dong - Pre'calciner
+ Hai nhanh 5 bac hai dong - Pre'calciner
+ Hai nhanh 5 bac hai dong - Pre'calciner - by pass. ...

O méi bac xyclon vat liéu va dong khi co nhiét d6 xac dinh, nhiét d6 vat liéu dudc
tdng dan i trén xudng dudi, nhiét do dong khi giam dan theo chiéu tr dudi di lén.
Két qua bot phdi lidu vao dau 16 ¢é nhiét dd 950 - 1000°C con nhiét do khi thai ra 1a
300 - 310°C, phéi liéu vao 10 tiép tuc qua trinh nung luyén. Hién nay nho thiét ké
thém budng dét phu ( pre'calciner), nén muc do phan gidi da voi ¢d thé 1én muic ti
90% dén 97% trudc khi vao 1.
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Phéi liéu vao lo dang vién.

Phdi liéu trude khi vao 10 phéi qua thiét bi lam 4m tao vién ( néu phéi liéu dang
bot ) hodic qua thiét bi sdy, ép loc ( néu phdi liéu dang bun ); vién phéi liéu vao 10
phai ddm bdo W = 10 - 12%.

Lo dung nung clinker ximdng.

Lo ding 1a 1 éng hinh tru ding rdng, ngoai 1a gach thudng (hién nay 16p vo
bing thép), trong 16t vat liéu cach nhiét va gach chiu Itia. Chiéu cao va dudng kinh
10 thudng c6 ti 1& xac dinh H/ D= 3,5 - 4 1an. Tuy theo kich thudc 10 ma cé ning
suat khac nhau, d€ ting hiéu qua sdy ngudi ta thusng mé rong don siy.

Lo ding co khi hda cao thudng c6 thiét bi nap liéu, thao clinker hoan toan tu
dong, bot phdi liéu tif silé chia vao thiét bi lam 4m sau dd vao thiét bi tao vién,
chuyén xuéng thiét bi nap liéu vao 1o va qua trinh nung luyén dudc tién hanh trong
10 diing tuong tu nhu trong 10 quay.

Dua vao chiéu cao 10, nhiét d6 nung ma phan chia 10 ding thanh 3 hoic 4
don. Phé bién hon 1a 3 dén: don sy, don nung va don lam lanh. D€ ting cudng qué
trinh nung trong 1o diing ngudi ta thuong dua gio nong hodc gid giau 6xy vao khu
nung ( thong gio phu).

2.11 Qua trinh hoa ly khi nung luyén clinker trong lo quay

2.11.1 Qua trinh ly hoc

Lo quay nung clinker 1am viéc theo nguyén tic ngudgc chiéu, su chdy xay ra
trong khdang 20 - 30m chiéu dai 16. Téc d6 dong khi trong 16 ting khu vuc khac
nhau thi khac nhau, va thay déi trong gidi han 6 - 13m/s, téc do dong khi 16n nhat
1a sét truc 10, tdc do nhé nhét 1a gin 16p gach 16t than 10, xich trao doi nhiét c6 kha
ning lam tdc do dong khi phan bé déu theo tiét dién 10 & don xich.

Vat liéu chuyén dong theo chiéu dai clia 10 rit phic tap, chi yéu 1a trudgt trén
bé mit 16p tram hay gach chiu Ita vdi téc do khac nhau cta nhiing hat vat liéu ¢
kich thudc khac nhau. Théi gian luu vat liéu trong 1o phu thudc vao nhiéu yéu té va
¢6 thé trong khdang 3 - 6 gid. Do tac dung co hoc clia man xich va céc thiét bi trao
ddi nhiat ma hé sé d6 day vat liéu clia 16 & tiing khu vuc khac nhau thi khac nhau. O
don sdy do su tac dung cta man xich va cdc thiét bi trao doi nhiét ma vat liéu
chuyén dong diéu hoa, vién phdi liéu cling dudc tao thanh & khu vuc nay. O don
décacbonat 1 lugng Ién CO, dugc tich ra nén tdc do cia vat licu chuyén dong tang
1én. O don két khdi c6 su xudt hién pha 16ng, dong thdi cd su dinh két cdc hat
clinker nhd thanh hat clinker 16n, do d6 téc do chuyén dong cla vat liéu bi gidm.
Tom lai do nhiéu yéu t6 tac dung ma vat lidu trong 16 chuyén dong theo dang hinh
sin ( dang song ).
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Viéc xdc dinh nhiét do ctia vat lidu theo chiéu dai 10 quay mdt cach chinh
xac 1a mot kho khin 16n, cho dén nay van con ton tai va tiép tuc nghién ctu.

Vi du: Lo quay ¢6 L = 135m, dic trung cho su thay déi nhiét do cia vat liéu va
dong khi nhu sau:

Trong khdang 40m chiéu dai 10 (6 dau lanh cta 10), nhiét d6 vat liéu thay doi
khong 16n 1dm (khéang 100°C) con nhiét do dong khi thay déi kha 1én ti 800°C -
250°C, & khu vuc nay nhiét cung cp chu yéu 1a d€ bdc hoi 4m cia phéi liéu, sau
khu vyc nay thi nhiét do vat liéu bit dau ting nhanh. Khi vat liéu dat nhiét do
900°C thi bat dau qua trinh phan gidi CaCO,. Khi c4c phan tng tda nhiét xay ra
manh thi nhiét do vat liéu tdng rat nhanh dén 1200 - 1300°C, & 1400 - 1450°C thi
nhiét do vat liéu ting cham lai. Su chénh léch nhiét do cta vat liéu va dong khi it
nhét 1a ¢ don két khéi, con & cac don khac thi chénh nhau 400 - 600°C. Nhiét do t6i
da cia dong khi trong 10 quay phuong phap udt la 1700 - 1900°C, con 10 quay
phudng phap kho thi nhiét d6 cao hon mot chut.

2.11.2 Qud trinh hoa hoc

Vi du: San xuét clinker ximang phuong phap udt 16 quay phéi lieu W =29 - 32%.
Dén sdy : Phéi lidu vao don sdy 6 dang bun 16ng, nhé c6 xich trao doi nhiét ma
cuong do sdy ting 16, d6 4m phdi liéu gidm dan, do nhdt ting 1én, vat liéu vén thanh
cuc. Do tdc dung va dap cua xich va sy quay cua 1o ma vat liéu dudc tao vién co
kich thudc khac nhau. Do 4m vat liéu ra khéi don xich khong dugc thdp hon 8 -
10%. Vi d& x4y ra hién tugng chdy man xich va bui mang ra ngoai nhiéu. Cudi don
xich nhiét do vat liéu dat khdang 200°C khi d6 dat sét mat mot phan tinh déo, hat
vat liéu c6 kich thudc tuong déi nhd.

Dén dét nong : Nhiét do vat lieu dat 200 - 650°C .

3 450 - 500°C chu yéu 1a mat nudc hda hoc cla dat sét, khi do dat sét mat hoan
toan tinh déo, cudng do6 hat phdi lidu bi giam.

Dén phdn giai: Nhiét do vat lidu dat 650 - 1100°C.

O don nay CaCO, va MgCO, dugc phan hlly hoan toan, ddng thdi cac khéang ctia
dét sét cling bi phan hiy thanh cdc 6xit riéng biét va hoat tinh nhu SiO,, AlO;,
Fe,0,, khi d6 CaO két hgp véi cac oxit nay tao thanh cac khoang nhu C,F, CA,
C,S. Qua trinh tao c4c khdéang trén phu thudc nhiét do va dé min phéi liéu.

Dén phdn ing téa nhiét : Nhiét do vat lieu 1200 - 1350°C.

Cac khoang dugc tao thanh & don nay 1a : C;A, C,AF, C;A;, sin pham ra khéi don
toa nhiét 1a cdc khdang : C,S, C,F, C;A , C,AF, C,A; va 1 higng CaO ty do, MgO,
hat vat liéu co kich thudc 2 - 10mm.

Dén két khoi : Nhiét do vat lieu dat 1350°C - 1450°C - 1350°C
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O 1350°C mot phan vat lidu bi néng chay tao chat 16ng, sin phdm di vao khu vuc
két khéi gdm: C,A, C,AF, CiA;, C,S, C,F, MgO va | lugng CaO ty do. Khdang chu
yéu dudgc tao thanh & don két khéi 12 alit do su tdc dung clia C,S va CaO ty do khi
c6 mit pha I6ng trong clinker.

Qua trinh tao alit dugc hoan toan trong khdang 15 - 25phit. Déi véi phdi lieu
¢ thanh phan hda hoc khac nhau thi nhiét do két khdi khac nhau thudng khoang
1400 - 1500°C va ham higng pha 16ng khéang 15 - 30%. Néu nhiét d6 nung qua
cao, ham lugng pha 16ng qué 16n thi clinker ¢4 thé tao thanh nhiing cuc 16n hoic rat
16n, ddng thdi c6 thé tao and trong 10, anh hudng dén su chuyén van cta vat liéu
trong 10 va nang suét 10. Chdt hiong clinker didc danh gid so bo diia vao kich
thudc hat clinker, mau sdc va dung trong cila no.

Trong thuc t& phdi liéu nung clinker dé& két khdi khi hé s6 KH thip va ham
lugng pha ldng trong phéi liéu cao, nhung chat lugng clinker kém. Ngudc lai khi hé
s6 KH cao, ham lugng pha 10ng trong clinker thap thi phdi liéu kho két khdi, nhiét
d6 nung phai cao, thu dugc clinker chét lugng tot.

Dén lam lanh : Nhiét do clinker ti 1350 - 1000°C.

Mot phan pha 16ng dugc két tinh, con C,S, C;A, C,AF, MgO, CaO tu do va 1
lugng nhé C,S tach ra khdi pha 16ng & dang tinh thé, mot phan pha 1dng dong cling
lai thanh thiy tinh clnker.

Quud trinh hoa ly khi nung clinker trong lo dung

Trong thdi gian hién nay, viéc st dung 10 ding d€ nung clinker ximing han
ché hon 10 quay vi:

Ning sudt 10 thap.

Chét lugng sin pham khé dam bio va it 6n dinh.

Phéi liéu nung trong 10 ding cling tucng ty nhu trong 10 quay chi khac 1a ham
lugng chat chdy trong phdi liéu can khéng ché thap hon 16 quay, néu ham ligng
chat chdy cao gay dinh 10, 4nh hudng dén ning suit va thiét bi, day cling 1 1 trong
nhiing nguyén nhan han ché viéc st dung 16 diing nung clinker ximéng.

Thuan lgi hon 1a dung phéi liéu trong 1o diing c¢6 n cao va KH thap hon 10
quay, con p = 1,3 - 1,5. Kich thudc vién phéi liéu vao 10 tii 5 - 12mm, d€ ting hé sé
dé day 1o thi vién phdi liéu phai c¢d kich thude khac nhau.

Vi du: Khi vién phdi liéu c¢6 kich thude déu nhau, hé sé d6 day thé tich 10 & don
canxi hda dat 55%, néu vién phéi liéu c¢d kich thudc 5 - 12mm thi hé s6 d6 diy ting
1én dén 65 - 70%, khi d6 kha ning chuyén dong xday clia dong khi lai cang ting, va
su truyén nhiét ti dong khi cho vat liéu 1a t6t nhat, néu giam kich thudc vién phdi
liéu xudng ti 2 - 4mm thi qua trinh thong gid khong tét. Hién nay déi véi 1o ding
ngudi ta st dung vién phdi liéu ¢ kich thudc thich hop 1a 5 - 12mm. Nhiét do tdi
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da clia dong khi trong don nung 1a 1500°C, téc do tao clinker trong 1o diing phu
thudc vao nhiéu yéu to:

Téc do dong khi trong 10.

Kich thudc cuc vat liéu.

Nhiét do nung trong Io ...

Toan bo thoi gian Ivu vat liéu trong 10 ding khdang 10 - 12gid, thoi gian lvu vat
liéu trong don két khdi khéang 10 - 25 phit. Néu ting tdc do dong khi, gidm kich
thudc vién phdi liéu va hat nhién liéu thi su chdy xdy ra 6 dén nung manh liét va
nhiét dé nung dat dugc tdi da.

Dua vao chiéu cao 10, nhiét d6 nung va qua trinh hda ly xay ra trong 16 diing
ta chia thanh 3 don :

Doén sdy: Nhiét do vat liéu dat 600°C - 1000°C, hon hop phdi liéu mét nude co hoc,
hoa hoc, chat béc trong nhién liéu bt diu chay & khu vuc thiéu oxy, nhiét do chay
cang tang, vat liéu chuyén dan xudng don nung thi sy chdy xdy ra cang diy du 6xy
hon, su phan giai da voi, phan hly dat sét dugdc tién hanh va cac phan ung & trang
thai rin xay ra véi téc do ting dan.

Dén nung: Nhiét do vat liéu dat 1350 - 1450°C - 1350, cac phan tng ¢ trang thai
ran tiép tuc hoan thanh, pha 1dng trong phdi lidu xuat hién CaO va C,S khuéch tan vad
pha 16ng va phan ting tao C;S.

Dén lam lgnh : nhiét do clinker tii 1350°C - 1200°C - 100°C.

Clinker tii don két khéi di xudng tiép xic véi khong khi lanh tii dudi di lén va
clinker nguoi dan. Téc do 1am lanh clinker trong 10 diing chdm hon 16 quay. Vi vay
d& ¢4 hién tuong chuyén héa mot sé khdang lam gidm chét lugng clinker.

Nhiing yéu té dnh hudng dén qud trinh nung luyén va chdt luong clinker.

C4 nhiéu yéu t6 anh hudng dén qua trinh nung va chat lugng clinker, § day
chi xét dén mot s6 yéu té co ban.
Thanh phin héa hoc ciia phéi liéu

Trong phdi liéu nung clinker ximing néu ting ham lugng CaO lén nghia la
tang hé s6 bao hoa KH, clinker sé chia nhiéu khdang C,S, chit lugng clinker ting
1én. Tuy nhién nhiét do nung phai cao, thoi gian luu vat liéu trong 16 phai 1au hon,
tiéu ton nhiét 16n, anh hudng dén do bén gach chiu Iia 16t 10 va ning sudt 10.

Néu ting ham lugng SiO, trong phdi liéu nung clinker tic 1a ting hé sé
silicat, do do trong clinker ham Iugng khoang silicat (C;S + C,S ) ting 1én va ham
lugng khdang néng chay (C;A + C,AF ) giam xudng, phdi liéu kho két khéi trong
khi nung luyén, ngudi ta thudng khdng ché n=1,5-2,5;vap=1,4-1,8.

Néu ting hé s p 1én trong clinker xuat hién nhiéu CaO tu do, d6 nhét pha
16ng ting, gay kho khin cho viéc tao khdang alit.
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DG min cda phor liéu:

Phéi liéu c¢6 do min cang cao, cac phan ting xdy ra khi nung luyén clinker
cang nhanh, cang triét dé, chat lugng clinker cang tét. Néu phdi liéu ¢ do min >
100 - 120 puK va do dong nhat kém thi qud trinh phan ting héa hoc xay ra khong
hoan toan, trong clinker sé ¢6 nhiéu CaO ty do, khéang C,S it, C,S nhiéu.

Ché d¢ nung luyén clinker

Khi nung clinker trong 10 quay, thdi gian luu vat liéu trong don két khoi
khodang 20 - 25 phut véi nhiét do nung 1300°C - 1450°C - 1300°C thi qua trinh tao
khdéang xdy ra hoan toan. Néu luu vat lidu trong don két khéi vdi thsi gian qua
ngin, qua trinh tao khdang sé xdy ra khong hoan toan, trong clinker s& xuét hién
nhiéu CaO ty do, chit lugng clinker gidm. Néu kéo dai thdi gian Iuu vat liéu trong
don két khdi qua nhiéu thi mot sé khdang sé bi phan hiy trong khi nung, ning suat
16 gidm, thu dudc clinker khd nghién, tén nhiét ning.

Dé ting qua trinh tao alit trong don két khdi ngusi ta thuc hién phuong phap
nung nhanh bing cach pha vao phéi liéu mot lugng phu gia khdang hda hodc dung
bién phap ting nhiét d6 nung.Vi du: phdi liéu nung clinker gdm da voi va dat sét cé
hé s6 KH = 0,95 khi nung & cac nhiét do sau:

t = 1600°C két thuc viéc tao khdang sau 5 - 10 phuit.

t* = 1700 - 1800°C két thuc viéc tao khéang sau 1 phit.

Tuy nhién trong thuc té ngusi ta khong nung & nhiét d6 qua cao nhu trén, vi mot sd
khdéang d& bi phan hdy gidm chét lugng clinker, thu dudc clinker kho nghién, tén
nhiéu nhiét ning , anh hudng dén do bén ctia 10 va cdc thiét bi khac .

Anh hidng ciia nhiét dé va thoi gian luu 1én miic dé lién két voi %e

Thi gian luu (phit) | 1350°C 1415°C 1450°C 1520°C
| 25 66 72,5 75,5
2 57,5 77 80,5 82,5
3 70 80,5 83 84,5
4 72,7 82 84 85,5
5 74 83 85 86,3
8 76,5 84,5 86,2 87,5
20 79 86,5 88,3 88,8

Lam lanh clinker xi mdng poocling

Qua trinh lam lanh clinker: Lam lanh clinker la mét giai doan quan trong
trong qua trinh san xut clinker, nd anh hudng dén chét lugng san pham.

Khi 1am lanh clinker tii 1450°C - 1300°C trong clinker van con 1 lugng pha
16ng va van tiép tuc c6 phan tng tao khéang C,S.

) 126
Thac si- GVC NGUYEN DAN




2Ca0. Si0, + CaO __, 3CaO0 .SiO,
Dong thdi tinh thé C,S tach ra khdi pha 16ng.

Khi lam lanh clinker dén nhiét do < 1300°C pha 16ng trong clinker mot phan
dugc két tinh lai thanh nhiing tinh thé C,A, C,AF, C;S va MgO, con mot phan pha
16ng dong ciing lai thanh pha thiy tinh clinker. Tdc do lam lanh clinker ¢6 anh
hudng dén su két tinh cac khdang va ham lugng pha thily tinh trong clinker .

Néu lam lanh cham: trong clinker s& chuia cdc tinh thé MgO c6 kich thudc
16n ( 30 - 40 uK) hydrat héa rit cham khi ximing dong rin, san phdm ddng rin sé
khong 6n dinh thé tich. Mt khac lam lanh clinker chdm sé ¢4 hién tuong chuyén
hda khoang BC,S —y C,S va C,S phan hiy thanh C,S va CaO tu do, hai hién tuong
trén déu lam giam chat luong clnker.

Néu 1am lanh nhanh: clinker s& chda tinh thé MgO c6 kich thudc nhé ( 8 -
10pK) con 1 lugng MgO nim trong pha thiy tinh clinker. MgO & dang tinh thé nhé
d& dang hydrat héa khi ximing ddng rin, san pham dong rin 6n dinh thé tich hon,
ddng thoi khi lam lanh nhanh clinker tranh dugc hién tugng chuyén hda
khdéangBC,S —y C,S va C;S it bi phan hdy thanh C,S va CaO tu do, vi vy chét
luong clinker tdt kon.

Thanh phan khdang clinker phu thudc téc do lam lanh.

Tén khéang | Thanh phan (%) céc khoang clinker khi 1am lanh véi téc do
Cham Trung binh Nhanh R4t nhanh

C,S 59,8 65,2 65,2 70,0

C,S 18,5 14,5 9,2 3-4

C,A 12,8 8,0 0 0

C,AF 0,1 0,1 0 0

Thuy tinh 0 0 22,4 20,6

clinker

U nghién clinker va thdo sdn phci?m.

U clinker: Clinker ra khéi thiét bi 1am lanh dudc dua ra kho G tti 7 - 10 ngdy nhim
muc dich:
+ Tiép tuc 1am lanh clinker dén nhiét d¢ thuong.
+ Tao diéu kién cho CaO ty do trong clinker tac dung vdi hoi nudc trong khong khi,
lam cho sdn phdm sau nay 6n dinh thé tich khi déng rin.
+ Clinker don, d& nghién.

Dé dat dugc nhiing muc dich trén ngudi ta con phun nude § dang suong mu

vao clinker mdi ra 10, nhu vay hiéu qua lam lanh clinker nhanh hon, rit ngin thoi
gian 0, giam dién tich kho.
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Ngoai nhiing 1y do trén khong cho phép nghién clinker néng vi thu dudc san
pham c6 nhiét do qua cao, anh hudng viéc ddng bao giao hang, mit khac nghién
clinker qua néng, ning sudt may nghién sé giam, anh hudng dén thiét bi trong may
nghién va thach cao hai nudc c6 thé bj d& hydrat hda ngay trong may nghién, lam
giam tac dung diéu chinh téc do ddng rin ximing.

Ddp clinker va phu gia

Trudc khi nghién clinker va phu gia trong mdy nghién can tién hanh gia cong
so bo bing cach dap tho clinker va phu gia trong may dap ham dén kich thudc dat
yéu cAu, ngudi ta cé thé dap clinker ngay sau khi ra khéi 16 nung rdi dua vao kho u.
Dap clinker va phu gia trudc khi nghién rét ¢4 16i:

+ Tiang ning suat may nghién.

+ Tranh dugc nhiing 4ach tic su ¢ khi nghién.

Thuc té cho thdy kich thudc cuc clinker vao may ti 8 - 10 mm, ning sudt mdy
nghién ting lén 10 - 15%, néu kich thudc cuc clinker 2 - 3mm ning suit mdy
nghién tiang 25 - 30 %.

2.12 Nghién clinker va phu gia trong mdy nghién.

Trong mdy nghién gom: clinker, cdc loai phu gia nhu phu gia thiy, phu gia
diéu chinh, phu gia ludi... Mdy nghién ngoai tac dung nghién min hén hop trén con
c6 tac dung tron déu.

Cuong d6 ximing, tdc do dong rin phu thudc nhidu vao do nghién min ctia bot
ximing. Ximéng nghién cang min qua trinh dong ran cang nhanh, cuong do cang cao.
Thuc nghiém da thdy ring:

+ Do 16n cia hat ximiang 0,005mm hydrat héa hoan toan sau 2 - 3 tuan.

+ D0 16n cua hat ximing 0,005mm - 0,02mm, hydrat hoa hoan toan sau 1 - 2 thang
.+ D9 16n cla hat ximing 0,04 - 0,06mm, hydrat hda bén ngoai.

+ D0 16n cda hat ximing 0,06 - Imm, bi tro khong hydrat hda.

D€ ting hiéu qua nghién ngudi ta c6 thé pha thém 1 s phu gia hoat tinh bé
mit ( phu gia trg nghién) hodc nghién udt clinker trong may nghién. Tuy nhién
nghién ximing c6 d6 min cao thi lugng nudc tron vifa cang Idn, khi dong rin téa
nhiéu nhiét, gay hién tugng bién dang co cta san pham.

Do min clia ximing con phu thudc vao thanh phan khoang clinker. Clinker chiia
nhiéu khéang C;S va C;A thi khé nghién min hon clinker chiia it khéang C,S va C;A.

Dé nghién min clinker ximing ngudi ta sii dung may nghién loai nghién kho
1a phé bién, va c6 thé:

+ Nghién theo cong nghé nghién chung.
+ Nghién theo cong nghé nghién riéng.
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Lam lanh va vin chuyén ximdng bt vé silo
Ximang bot tti may nghién ra cé nhiét do thudng 1a 80°C - 130°C ciing c¢d khi
cao hon, ximing dudc tiép tuc 1am lanh trong céc sild chia, qua trinh lam lanh nay
Xy ra rat chAm. Vi vay can phai nhiéu sil6 thi méi dap ting yéu cau clia nha may.
DE gidm bdt s6 sild chiia ximing, trude ddy 6 mot sé nude ngudi ta 1am lanh
ximing bing thiét bi lam lanh kiéu vit nim, vit ding, may khudy c6 nudc lam lanh
bén ngoai, ximing va nudc di ngudc chiéu nhau, cudi cung nhiét d6 ximang ra khéi
thiét bi 1am lanh 1a 30°C - 50°C. Ximing bot sau khi lam lanh dudc van chuyén 1én
silo chiia bing cac thiét bi van chuyén nhu: vit tii, bing tai, gdu nang, khi nén ...
2.13 Qua trinh héa li khi xi miing déng rin
2.13.1 Qua trinh ly hoc khi déng rin ximiing

D3 c6 rat nhiéu thuyét néi vé qud trinh déng rin clia ximing cung vdi nhiing
ly giai vé lién két hydro, lién két phdi tri v.v ...Vi du nhu thuyét Le chatelier, thuyét
Bai - cop. Tuy nhién dén nay thuyét Bai - cop van dudc st dung cho moi chat két
dinh. Thuyét nay cho ring khi dong rin chat két dinh chia 1am 3 giai doan.

+ Giai doan 1: Goi la giai doan chuén bi.
+ Giai doan 2: Goi 1a giai doan keo hod hay con goi la chu ky ninh két.
+ Giai doan 3: Goi 1a giai doan két tinh hay con goi la chu ky déng rin

Giai dogn 1

Nudc tiép xuc vdi cac hat ximing va ngay 1ap tiic tham gia phan ung hoa hoc véi
vat chat trén 16p bé mit cta hat. Nhiing sin pham hoa tan cta phan ting (kiém, voi,
thach cao, khoang clinker khong bén bi phan huy) ngay tic khic chuyén vao dung
dich va cac 16p tiép theo clia hat ximing lai tiép tuc phan ting vdi nudc. Phan ung
xay ra lién tuc cho tdi khi pha 16ng tré nén bao hoa béi san pham phan ting.

Giai doan 2

La giai doan truc tiép tao thanh san pham phan ting & trang thai rin ma khong
can thong qua su hoa tan trung gian clia cdc san pham ban dau. San pham cta phan
ling & giai doan nay nim & trang thai rin khong thé bi hoa tan trong pha 1dng da
bao hoa. Vi vay, chung truc tiép tach ra thanh san phdm dang chit rin ¢ kich thudc
hat vo cung nho - trang thai phan tan min tao nén hé keo dudi dang cac gel. Trong
sudt qua trinh ndy, ban tinh linh dong clia hd nhio ximing dan dan bi ninh két
nhung chua tao cho hé ximéng cé cudng do. Bdi vay giai doan nay con dudc goi la
chu ky ninh két, con giai doan 1 goi 1a qua trinh hod hoc.
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Giai dogn 3

Nhiing hat keo dang gel dan dan mét nudc, sit chit lai tao nén viia bit dau phat
trién cudng do nhung con yéu. Tu gel mat nudc, hat vat chat vo cung nhé tré thanh
tam cla nhiing mam tinh thé vat chit mdi bi két tinh va phat trién kich thudc tao
nén vat lidu ximing ¢d cudng do phat trién theo thdi gian va su két tinh toan khéi
vat lieu. Khi vat lieu két tinh hét thi két thic qua trinh déng rin lam cho ximing
hod da c6 do bén rat cao. C6 thé tom tit nhu sau:

Hydrat hod (sol) Gel Keo tu Két tinh
Vita linh dong Bt diu ninh két | Két thiic ninh két Dong rin
Qud trinh ninh két Qud trinh dong rdn

2.13.2 Qua trinh hoa hoc khi déng riin ximsing

Ximang ¢é nhiéu thanh phan hda va thanh phan khodng. Vi vay, khi ximing
phan Ung hod hoc véi nudc thi nd cling xdy ra rat phic tap. Khi tron ximing vdi
nudc, cac thanh phan khoang riéng biét dong thdi tic dung véi nudc song song véi
nhau. Sau d6 céc san pham hydrat lai tac dung vSi nhau hay san phdm hydrat cta
ximang phan ting vdi nhiing thanh phan hoat tinh trong phu gia lic nghién v.v ...

Theo I.un, qua trinh hoa hoc xdy ra hai giai doan :

Giai doan ddu: Goi 1a phan tng so cip. Chil yéu cac khoang ximing phan ting
thuy phan hay thuy hoa véi nudc.

Giai doan thu hai: Goi 1a phan tng thi cdp. Cac sin phdm thuy phan, thuy hoa
cla ximing tdc dung tuong hd vdi nhau hay tic dung vdi cdc phu gia hoat tinh
trong ximang.

Déi véi ximing portland thudng, giai doan dau 13 giai doan chii yéu. Pau giai
doan hai 13 qud trinh ddng rin ximang Portland. Qua trinh phan ting gitfa phu gia
nghién trong ximing véi cac san pham hydrat khoang ximing chi xay ra déi vdi
ximing portland xi, ximing portland puzolan, ximing portland cacbonat. Néu
ximang portland pha 10% dén 15% cac loai phu gia hoat tinh thi vin c6 qua trinh phan
ting. T.un da phan tich va tdm tit qu trinh hydrat hod ctia tling khoang ximéng nhu sau:

Khoang 3Ca0.SiO, (C,S)
C;S phéan tng thuy phan vdi nudc tao thanh hydrosilicat canxi ¢6 ti 1& phan t
Ca0/Si0, <3
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3Ca0.Si0, + nH,0 = x Ca(OH), + y Ca0.Si0,.mH,0

Trong do: x+y =3
m=n-2.X

Da so tai lieu cho ring san phdm hydrosilicat canxi do C;S thuy phan la
2Ca0.Si0,.mH,0. Trj s6 m thyc té rat giao dong. Theo Toropdp va Bélakin, m co
thé tii 1 dén 4 mol H,0 cho 1 mol 2Ca0.Si0..

Mot sb tai liéu nghién cu su thuy phan C,;S thanh hydrosilicat canxi c¢6 ti 18
Ca0/SiO, =3/2

2[3Ca0.Si0,] + nH,0—* 3Ca0.2Si0,.2H,0 + 3Ca(OH),
3Ca0.28i0,.2H,0 viét tit 1a C,S,H, goi la aprinit

C6 rat nhiéu tranh cai vé trang thai clia sin pham thuy phan C,S .C6 tac gia cho
rang hydrosilicat canxi tao thanh & trang thdi keo, cling cd tdc gid lai cho ring
hydrosilicat canxi tach ra ¢ dang tinh thé . Tuy nhién, kich thudc cta chung thudc
hé keo, vi viy ngudi ta da két luan la: Hydrosilicat canxi tach ra ¢6 kich thude trang thai keo.

Khi nghién cifu bing kinh hién vi dién ti ciing cho két qua khong nhét quan. Mot
s6 tac gia quan sét thdy hydrosilicat canxi trang thai 2Ca0.SiO,.mH,O thé hién r6
rang cAu tric tinh thé 1a nhiing hat tAm hinh thoi tap hop dinh két lai véi nhau. Tuy
nhién, cling ¢ modt sé tdc gid quan sat thdy hydrosilicatcanxi & trang thai
2Ca0.Si0,.mH,0 1a hinh ciu dang gel keo, con c4u tric tinh thé tim hinh thoi
thuc chét 1a tinh thé CaCO, do cacbonat hod Ca(OH),. Vi vay, ta tam chdp nhan
2Ca0.Si0,.mH,0 tach ra ¢ dang keo hay nhiling hat phan tan min c6 kich thudc
vO cung nho thudc trang thai keo.

Theo Vet, tuy diéu kién moi trudng khi hydrat, diéu kién déng rin va ndng do
vOi trong pha 1ong ma cdc khoang C;S, C,S thuyc hién phdn ting thuy phan hay
thuy hod.

Khoang C;S va C,S thuy phan toan phan khi cé du nudc.
3Ca0.Si0, + nH,0 —> 3Ca(OH), + SiO,.(n - 3)H,0

2Ca0.8i0, + nH,0 —>  2Ca(OH), + Si0,.(n - 2)H,0
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Trong thyc té 2 phan tng trén khong xay ra dén cung, vi pha 16ng dan dan bao
hoa 1am cho phan Ung ngting hay cham lai. Do d¢ tuy theo ndng do véi trong pha
1ong ma C;S xdy ra cdc phan uing khac nhau.

Tao thanh Ca0.Si0,.H,0 (CSH) 1a khoang bén. Khi ti 1¢ Ca0O/SiO, = 0,8
dén 1,5 ting véi ndng do voi trong pha 16ng bing 0,08 (1,1 gam CaO/lit )

Khi ndng d6 véi la 1,1 g/l tinh theo CaO thi hydrosilicat canxi ¢d cong thic 1a:
2Ca0.Si0,.2H,0 (C,SH,)

Téng hop qua trinh nhu sau:

+Noéng do CaO < 0.08 g/l phan ting xay ra nhu sau:
H,0

C,S — > 3Ca(OH), + Si0,.nH,0

+Nong do CaO = 0.08 g/l phan ting x4y ra nhu sau:

H,O \
C,S ——=» CSH (bén) + Ca(OH),

+Noéng do CaO =1,1 g/l phan ting x4y ra nhu sau:
H,0

C3S —_ > CzSHz +Ca(OH)2

Diéu kién thuc té s& theo so do sau:

H,0
C,S ____, C,SH, +Ca(OH),

l

CSH (bén)

~ ’ a L 7 . A A A A 21
Cling cé mot s6 tac gia néu 1én hé so cu thé la:
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3Ca0.8i0, + 3H,0 1,5Ca(OH), + C, S, ;H,0

—>

HOé.C: 3C3S + SHzo —> 3C3.(OH)2 + C3Sz.2H20

Tém lai phan ting hod hoc gitfa C;S vdi nude ludn cé Ca(OH), trong pha rin. Day
chinh 1a tinh chét riéng biét cla C;S khi tac dung vdi nudc bao gid ciing sinh ra
phan ting thuy phan.

Khodng 2Ca0.Si0, (C,S)
Theo L.un khoang nay cht yéu thuy hoa.

2Ca0.Si0, + nH,0—> 2Ca0.Si0,.nH,0

Nhiéu tac gia déu thong nhat ring: Néu thuy hod khi cho it nudc thi khong thiy
Ca(OH), tiét ra. Néu ta lic lién tuc C,S trong nudc voi ¢é ham lugng CaO 1a 0,4
g/l thi véi trong két tia khong tan ra dung dich, néu ting nong do véi trong dung
dich 1én 0,6 g/ va ciing lic C,S lién tuc thi voi trong sé bi két tia hap thu ling
dong lai.

Theo Vet, C,S khi tdc dung vdi nudc ciing tuong tu nhu C,S, nghia 1a néu nhu
nhiéu nudc va lic lién tuc thi ching ciing sé bi thuy phan.

2Ca0.Si0, + nH,0 — 2Ca(OH), + Si0,.(n - 2)H,0

Thong thudng, véi ndng dd CaO nhét dinh trong dung dich thi ¢6 thé ¢6 theo so dd

H,O .
Czs —> CzSHz — CSH (bél’l)

Hydrosilicat canxi 1a mot trong sé nhiing vat chét tao nén tinh chéat dinh két bdo
dam cho d4 ximing phat trién cudng do va ¢ do bén vinh ctiu.

Khoang aluminat canxi (C;A).

Theo L.Un, két qué hydrat C;A tao nén hydroaluminatcanxi khéc hin hydrosilicat
canxi 6 cho hydroaluminat canxi rit nhay din dén két tinh tao tinh thé mdi. CAu
tric tinh thé cta ching ¢6 2 nhém .
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, Fe N , X . . A N A v A , 2 ,
Nhom tdm Hecxa va nhom tam gia Hecxa. Vi vay, tuy diéu kién cd thé cé
hydroaluminat canxi nhu sau:

4Ca0.Al,0,.nH,0. Trong don=12 -14
3Ca0.Al,0,.nH,0. Trong don=16 - 12
2Ca0.Al,0;.nH,0. Trongdon=5-9

Ngoai 2 cAu tric Hecxa ndi trén con cé ciu truc khdi 1ap phuong
3Ca0.Al,0,.6H,0.

Khi nghién ctu cdu tric bing Ronghen, nhiéu tic gid phat hién thdy
hydroaluminatcanxi chi ¢6 2 loai cdu tric tim gém c6 2 16p Hecxa ctia Ca(OH), va
Al(OH),.

2Ca(OH),. 2A1(OH),.3H,0
4Ca(OH),. 2A1(OH);.6H,0

Khi nghién ctiu hé CaO -SiO,- H,0, ngudi ta thiy ring ¢ nhiét do 21°C - 90°C,
pha bén viing chu yéu la Gipxit (Al,0;.3H,0), khi néng d6 CaO 1a 0,33 g/I. Néu
ndng do CaO 16n hon 0,33 g/l thi ¢é dang 3Ca0.Si0,.6H,0 két tinh dang tinh thé
khéi 1ap phuong tach ra 6 pha rdn va Ca(OH), tach ra & pha rin.

Hydroaluminat 2canxi hay 4 canxi trong hé nay 1a hop chit khong bén.Vi vay,
thanh phan hydroaluminat canxi phu thudc vao nhiéu yéu t6 nhu: Ti 1& pha rin C,A
va pha 16ng 1a nudc, néng do CaO trong dung dich rin, nhiét do thuc hién qua
trinh.v.v...

0 nhiét do thap < 25°C, dang hydroaluminat thu dugc chd yéu 1a hinh tAm. O
nhiét d6 cao > 25°C hydroaluminat 6 dang hinh khéi C;AH, con dang Hecxa 1a gia
bén s& mau chong chuyén sang dang khéi .

Khoang CsA; ¢ thé c6 trong clinker ximing (cé tai lidu goi 1a C,A,) khi tac
dung véi nudc sé bi thuy phan tao nén hydroaluminat kiém cao CaO/ALO, > 5,3 va
thoat ra AI(OH);. C4u tric hydroaluminat C;A; Iuc thuy phan 1a dang khéi C;AH.

C.A, + 42H,0 = 5C;AH, + 8AI(OH),
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Trong qué trinh x4y ra dong rin bot ximing, AI(OH); c¢é thé phan tng vdi
Ca(OH), do quéa trinh hydrat hod khoang silicat tao ra dé tong hgp thanh

hydroaluminat2canxi hay 4 canxi.

2Ca(OH), + 2AI(OH); + 3H,0 — 2Ca(OH),.2A1(OH),.3H,0

4Ca(OH), + 2A1(OH), + 6H,0 — 4Ca(OH),.2AI(OH);.6H,0

Khoang alumopheritcanxi (C,AF)

Trong clinker ngoai C,AF ¢6 thé ¢6 C,F. Cdc khodng nay viia tham gia phan ting
thuy phan viia tham gia phan ting thuy hod dé tao thanh hydroaluminat canxi va

hydropherit canxi

C4AF + 1’1H20 —> C3AH6 + CaOF6203.H20

CaO.F6203.H20 + an(OH)2 + XH20 —> 3C30.F6203.6H20

2C30.F6203 + 2H20_’ 2C30.F6203.1’1H20

2caO.Fe203.nH2O + Ca(OH)2 + XH20 — 3C30.F6203.6H20

Thanh phan cac Két qua nghién ciju trong hé
hydrosilicat canxi khi cac khoang ~ CaO - SiO, - H,O cua céc tac gia sau
silicat tac dung vdi nudc Bog Taylor

Ca0.Si0,.1,1H,0 CSH, ,, CSH
(0,8 -1,5). Ca0.Si0,.(0,5 2,5)H,0 CSH_3, CSHy,
(1,7 -2). Ca0.Si0,.(2 - 4)H,0 C,SHg CSHy,
(1,8-2,4).Ca0.Si0O,.(1 O 1,25)H,0 C,SH, CSa
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Giai doan 2: Céac san phdm thuy hoa & trén tac dung véi cac loai phu gia:

CaS0,.2H,0, SiO,, ...

C,AH,. + CaSO,2H,0 + nH,0 Ca* C,A. CaS0,.(10-12)H,0 (1)

.

ao than i nong dé véi va néng d¢ SO chua bio hoa. .CaSO0,.(10-
(1) Tao thanh khi nong d dé SO/ chua bao hoa. C;A.CaSO,.(10

C,A..3CaS0,.(30-32)H,0 (2)

12)H,0 dang keo sit ddc.

ao than i nong d¢ véi va néng dé SO bao hoa. .CaS0,.(30- f
(2) Tao thanh khi nong d dé SO/ bdo hoa. C;A.CaS0,.(30-32)H,0

CO tén ettringit, no truong nd thé tich tw ( 2 - 7,5) lin so voi dang 1.

Ca(OH), + SiO,, = (Ca0.Si0,.H,0 tao gen CSH

2Ca(OH), + ALO;,, = 2Ca0.Al,0,.2H,0 (C,AH, ) két tinh va
C,AH, +Ca(OH), +3H,0 = C,AH, két tinh.

C,AH, + H,0 +Si0, — 4 C,A.CaSi0,.12 H,0

—C,A.CaSi0,.31 H,0

Cstz + Si02 + HzO _— > CSH

ALO,.28i0, + Ca(OH), —» C,S,.nH,0 (apvinit)

2.14 Cac dang dn mon va bién phap bao vé da xi ming

Tudi tho clia cac cong trinh phu thudc vao rat nhidu yéu té. Cac nha xay dung
thudng tim moi cach dé€ kéo dai tudi tho clia cong trinh. Vi trong cac ciu kién bé
tong, ximang chiém mot ti 1& rdt nhé nhung lai cé gia thanh rat dit. Thong thudng
n6 chi chiém 1/7-1/8 khdi lugng bé téng nhung lai chiém trén 2/3 tong gia thanh vat
liéu ché tao bé téng. Mot trong nhiing bién phap dé 1a ngin chin va kim ham cac
yéu t6 dn mon va xam thuc bé tong, bé tong cdt thép.

Qud trinh #n mon nay thudng do cac nhan td dn mon (cac chat khi, chét 16ng) c6
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trong mdi trudng tac dung 1én cac bd phan cdu thanh da ximing, bé tong hay bé
tong c6t thép. DE ting do bén viing cla da ximing portland trong cdc méi trudng
ngoai viéc cho thém phu gia ngudi ta con khdéng ché thanh phin khoing cia
ximang portland cho thich hgp.

Vi du: Trong mdi triong sulphat sé giam ham luong C;A, C;S va cho thém cac
chat don chéng thAm nudc dong thoi khi san xuat bé tong can ddm ky bing may va
cach ly mit ngoai bing cac chit khong thim nudc nhu: nhya dudng, bitum v.v ...

Tuy nhién thdi gian ¢d han nén véi nhiém vu dugc giao t6i chi dé cap dén loai
phu gia thuy dua vao ximing va xét anh hudng cta ching dén do bén vé xam thuc
va an mon trong cac mdi truong khac nhau.

2.14.1 An mon dang 1

An mon dang 1 dugdc xac dinh bing qud trinh nha voi. San pham hydrat hod ca
ximing thudng bi hoa tan 6 trong nudc, dic biét 1a Ca(OH),. Vi vay do hoa tan cua
c4c san pham thé hién kha ning dn mon dé ximang.

Ham lugng CaO,, va ham lugng nhiing khodng khi thuy phan tach ion Ca®" sé anh
hudng truc tiép dén cudng do clia qua trinh nha voi. Do dd, sy chong lai &n mon
dang nay dudc xdc dinh bSi do bén khi thuy phan cia céc khoang trong da ximing.

Vao diu thé ky XX, cac nha bac hoc da dic biét chd y dén sy nguy hiém cia dn
mon do qud trinh nha voi.

T4t ca cac cong trinh bé tong tii ximing portland khong thé tranh khdi su nha voi,
dén mot khoang thdi gian ndo dé céac lién két sé mat, cong trinh sé bi pha huy. Thuc
té da ¢d nhiéu cong trinh bi pha huy nhu vay, su pha huy nay dudc thé hién bing su
hoa tan voi x4y ra tii ban chét ximing Portland. Qua trinh hoa tan nay xdy ra kha
lau vi trong tu nhién luén c¢é mot s yéu t lam ham mot cach bat thudng cac qua
trinh nha voi.

C6 thé ndi, dua vao vé bé ngoai clia cac cong trinh bi #n mon ma ngudi ta ndi
ring dn mon dang nay 1a "su chét tring " clia bé tong. Vi thuc té, bé mit bé tong cb
mau tring. DS 1a do Ca(OH), tach ra ti bén trong tac dung vdi CO, clia mdi tridng
tao nén két tda cé mau tring. Diéu nay chiing té qua trinh ph4 hoai xdy ra trong sau
clia cdu tric. D€ danh gida midc d6 nguy hiém cla qué trinh phd huy ngusi ta phan
tich diéu kién tuong tac clia nudc véi bé tong, cudng do thdm clia nudc su thay doi
tdc do tham theo thdi gian chiéu day cdu kién va nhiing tinh huéng khac.

2.14.2 Pé hoa tan ciia dd ximdng va su’ cdn bing trong hé "nhiing sdn phim
thuy hoa - nwée"
D34 ximing khong phai 1a vat thé dong nhat, né khong cuing ciu tric, tinh chit nén
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khi tiép xtc véi Ca(OH), bao hoa thi déng thdi nhiing sin phdm thuy hod, nhiing
hat clinker khong thuy hod cuing ton tai. Hé phic tap nay & trang thai can bing
khong bén. Trong d¢ dién ra nhiing thay déi khong ngting. Dudi tac dung clia nudc
nhiing phan tli nao dé bi phd v3 va tit ci hé chiu su thay déi nhat dinh sé chuyén
sang trang thai can bidng mdi, ting véi nhiing diéu kién can bing mdi.

Xét qud trinh 4n mon da ximing tao thanh ti nhiing sin phdm hydrat hod céc
khodang clinker ximing portland va tii mot phan céc hat clinker khong hydrat hoa.

Do hoa tan clia Ca(OH), trong nuidc ct 6 20°C bing 1.18 g/l tinh theo CaO. Con
trong cac khoang thi Ca(OH), c¢6 d6 hoa tan 16n nhét, day chinh 13 co sé dé diéu
chinh sy can bing clia hé: P4 ximing - nudc. S6 lugng Ca(OH), trong d4 ximing
portland sau mot thang ddng rdn chiém 9 11% con sau mot thang dat 15% khoi
lugng ximang.

Nudc ¢6 thé tac dung 1én da ximing d€ tao dung dich qua bdo hoa véi ndng do
1,6 - 1,7 g/l va c6 thé 1én dén 1,9 g/l.

Su c¢6 mit cia cac mudi trong dung dich gy anh hudng dang ké dén do hoa tan
cla Ca(OH),, cdc ion Ca**, OH lam giam do6 hoa tan, con nhiing ion la nhu: SO,*,
CI', Na", K" lam ting d¢ hoa tan cia Ca(OH),.

Vi duy: + Trong 1 lit dung dich Na,SO, 1% c6 2,14 gam CaO bi hoa tan.
+ Trong 1 lit dung dich Na,SO, 2% co 3 gam CaO bi hoa tan.
+ Trong 1 lit dung dich NaOH 5 gam/lit ¢6 0.18 gam CaO bi hoa tan.

Ca(OH), va nhiing thanh phan khéc cta d4 ximing cang dé bi hoa tan thi cudng
do an mon dang 1 cang ting va tdc do pha huy bé tong cang 16n.

Qua trinh nha voi ttf da ximing nhu sau: Dau tién CaO,, chuyén vao dung dich dén
khi dat dugc mot ndng do di 16n thi su thuy phan cac hydrosilicat va hydroaluminat
bat dau kém theo su tdch Ca(OH),. Tuy theo muic d¢ ting ndng do6 CaO trong dung
dich tiép xuic vdi d4 ximing ma dién ra su thuy phan cac hydrat khac. Nhiing san
pham hydrat va cac khoang clinker ximing portland chi ton tai bén trong dung dich
¢6 ndéng do Ca(OH), nhat dinh.

Thong thudng ddéi véi dung dich c¢é cung modt ndéng do CaO thi céc
hydrocanxisilicat va hydrocanxialuminat c¢6 do basit cao sé kém bén hon so vdi cac
hydrocanxisilicat va hydrocanxialuminat cé do basit thdp. Ching dé bji phan huy
thanh cac hydrocanxisilicat va hydrocanxialuminat c6 do basit thap

Vi du: + Khi ndng do CaO < 1.1 gam/lit cac hydrocanxisilicat ¢ do basit cao s&
chuyén thanh cac hydrocanxisilicat cé do basit thap.
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+ Khi ndng do CaO <1.08 gam/lit thi hydrocanxialuminat c6 do basit cao
(C,AH,) s& chuyén thanh hydrocanxialuminat c6 d basit thp (C;AH,)

M3i khodng né chi bén trong mét dung dich Ca(OH), c6 ndng do nhét dinh, néu
giam néng do cla dung dich Ca(OH), thi c4c khodng nay sé bi phan huy va thong
thuong kem theo sy tach Ca(OH),.

Vi du: + Tu hydrosilicat it bén nhét trong qua trinh hydrat hod ximing,
hydratsilicat dugc tao thanh (C,S),, thudng gdp trong thién nhién ¢ dang khoang
xélonit. N6 hoan toan chi bén trong dung dich Ca(OH), bao hoa, khi gidm ndng do,
no bi hoa tan phan huy va tach Ca(OH),

+ Khodng (C;S,),, bén trong dung dich ¢6 néng do CaO > 1,1 gam/lit.
Khi ndng d6 dung dich gidm thi né cling thuy phan tach Ca(OH),. néu ta tiép tuc
gidm ndng do Ca(OH), niia thi hau hét céc silicat bi phan huy, trong pha rin chi con
lai gel Si(OH),. Tuy nhién con rat lau mdi dén trang thai nay vi lic do bé tong da
hoan toan mat do bén co hoc va bi pha huy.

Noéng do clia CaO tng véi trang thai bén cta cac hydroaluminat nhu sau:
+(CA), : 0,17 0,315 (gam/lit)
+(C5A),,: 0,315 1,15 (gam/lit)
+(CA),,: > 1,15 (gam/lit)
Nhiing s liéu so sanh do bén ctlia t6 hop da ximing déi vdi tac dung hoa tan cta
nudc can dudc dua trén co s6 gia tri do bén ddi vdi an mon dang 1.

2.14.3 Anh huéng ciia thanh phin ximiing 1én d9 bén clia bé tong déi véi in
mon dang 1
Tdc do pha huy da ximing do dn mon dang 1 khong chi do ham lugng CaO hay
Ca(OH), trong ximing gy ra ma nd con phu thudc vao rat nhiéu yéu té nhu:
+ Thanh phin khoang ctla clinker ximing va thanh phan cac chit khac (ham
lugng phu gia).
+ Vi c4u truc cta clinker - yéu t6 nay lai do diéu kién san xuét ximing (tdc
d6 1am lanh, d6 min khi nghién.v.v...) quyét dinh dén.

Cau tric va mat do d4 ximing anh hudng rat 16n dén in mon dang 1. Do dd, khi
so sanh do bén cdc loai bé tong phai chi y dén nhiing nhan t6 vat ly va hod hoc
trong lién két clia ching.

DE ting d6 bén clia da ximaing ddi véi viéc nha voi ngudi ta thém vao thanh phan
ximing portland phu gia thuy hoat tinh. Day la hudng co ban trong 30 nim lai day
nhim ting do bén viing cho bé tong trong cdc cong trinh ky thuat thuy 1gi.
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Thi nghiém vé d6 bén cta bé tong bing phucng phap loc, dudc tién hanh déi vdi
cdc mau tli vifa ximing, nudcva dung dich Na,SO, 0,1% (Ttic 1a cho nudc hay dung
dich Na,SO,thAm qua mAu rdi phan tich lugng nudc sau khi da di qua méu). Két qua
cho thdy. Khi pha ximing portland vdi c4t da gia cong thi sy nh véi ting, con khi
thém vao thanh phan ximing phu gia thuy hoat tinh thi do bén ting.

Phu gia khong nhiing thay d6i thanh phan hod hoc clia d4 ximing, 1am nd bén
hon déi vdi tac dung ctia nude ma con ting mat do bé tong (gidm do hit nudc).

2.14.4 Anh huéng cdc nhan t6 ky thuit sin xuit 1én d§ bén bé tong.

Nhu ta da biét do bén cta bé tong ddi véi an mon dang 1 dudc xac dinh béi ham
lugng Ca(OH), khong lién két va bsi mat do da ximing. Diéu nay lai dudgc quyét
dinh béi rat nhiéu yéu t6 nhu thanh phan khoang cta clinker, diéu kién va thdi gian
dong rén ...

Qua trinh tuong tac gitta Ca(OH), véi phu gia thuy xay ra cham, nhét 1a dé6i vdi
phu gia c6 hoat tinh yéu. Do dd, hoat tinh phu gia cang thap thi vai tro thdi gian
cang 16n tic 1a tudi bé tong cang 16n.

Muic do lién két voi ctia phu gia thuy phu thudc vao tudi, cho nén trong nhiing
diéu kién thi nghiém vdi ximing portland puzoland, dén 90 ngay mdi ¢ do bén
dang k€ so véi ximing Portland.

Ximing portland ¢ chia phu gia thuy hoat tinh déng rdn chdm hon so vdi
ximing portland va phu thudc vao ti 1& phu gia pha vao ximing.

Su phat trién cudng do cua ximing portland cé chia phu gia thuy hoat tinh c6
mot sé dic diém sau:
+ Giai doan dau: (Dén 6 thang tudi) Cudng do ximing gidm khi ting
ham Iugng phu gia puzoland.

+ O tudi cao hon: Véi ti 1& puzoland hgp ly ximang portland co chuia
phu gia thuy hoat tinh ¢é do bén co hoc cao hon so véi ximing nén. Tuong tu véi
ximiang chiia 0 - 40% phu gia sau 5 nim cudng dd cao hon ximing nén.

Trang thai in mon dang 1 thudng quan st thdy 6 nhiing cong trinh khac nhau va
nhin thdy ré nhat é nhiing noi nudc thAm qua bé téng hay trén bé mit. Trudng hop
ndy 1a do nhiing chat bi hoa tan trong nudc, dau tién 1a Ca(OH), bi cacbonat hod tao
nén mot mang tring trén bé mit.

Dudi anh hudng cta H,CO, trong khong khi, Ca(OH), lién tuc chuyén thanh
cacbonat, kich thudc dang ké cia mang nay chi dat dudc & nhiing noi loc nude 1au
qua bé tong. Anh hudng nay rat ré & cac cong trinh thuy Igi.

) 140
Thac si- GVC NGUYEN DAN



2 .14.5 An mon dang 2.

Trong mdi trudng xung quanh ludn cd cac axit va mudi ton tai vi viy ching s&
tuong tac vdi cac thanh phan cia da ximing. DAy chinh 1a ban chét cla dang an
mon 2. Khi céc phan ting x4y ra cang manh két hop vdi su hoa tan céc san phim
phéan Ung cang nhanh thi téc do 4n mon cang 16n, cong trinh cang nhanh bi pha huy.

V& ban chét, bé tong bi pha huy hoan toan khi 4n mon dang 1 két thic (Su nha
kiém dan dan ti nhiing sn phdm thuy phan cta ximing). Con &n mon dang 2, sy
pha huy d4 ximing xay ra ¢ nhiing 16p bé mit , tiép xic véi méi trudng xam thyc.
Qua trinh pha huy c¢d hé phat trién manh khi thanh phan da ximing & nhiing 16p nay
hiu nhu khong thay déi.

Néu cac hgp chit mdi tao thanh khong ¢ tinh két dinh va khéng cé mat do du dat
dé ngin can su xdm nhdp clia moi trudng xam thuc, ching s bi hoa tan va 16p sau hon
bi boc ra.

Qua trinh #n mon nay xay ra ¢ tat ca cdc loai bé tong, tuy nhién sy dn mon xay ra
v6i nhting toc do khac nhau.

Néu cac hop chit méi tao thanh khong hoa tan hay sau khi khi nhiing san phdm
hoa tan clia phan ng, con lai mot 16p dui bén trong nhiing diéu kién cu thé, 16p da
tiép xic vSi moi trudng xam thuc, thi qua tinh chét clia 16p ndy ngudi ta xac dinh
dugc cuiong do pha huy bé tong 6 dang dn mon thi 2.

2.14.6 Cg s6 ly thuyét vé in mon H,CO,.

Trong nuidc thién nhién ludn cé H,CO; véi mdt ham higng 16n hay nhd, khi pH >
8,5 thi ham lugng H,CO, mdi khong dang ké. Su xuét hién H,CO; trong nudc thién
nhién 13 co sé cla nhiing qua trinh hod sinh xay ra trong nudc cling nhu trong dat
tiép xic vdi nudc.

Trong khi quyén cé 0,03% CO,, trong nudc khong chia mudi 6 15°C hoa tan
0,59mg H,CO4/lit lam cho nudc ¢4 tinh axit yéu (pH = 5,7). Da s trudng hgp ham
ligng CO, trong nudc thién nhién 16n dang k. Vi vay qua trinh hdp thu nd tu
khong khi thuong khong dong vai tro dang ké. Chi & 16p bé mit nhiing hd 16n nhu &
mit bién, trong nhiing ngay ning ndng thi ludng CO, mdi nhd hon (do sy quang
hop, su hap thu CO, ctia thuc vat ...) Idc d6 su hap thu H,CO;, ti khong khi méi cé y
nghia thuc té.

H,CO; ¢6 2 muc do phan ly:
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%
H,CO, H" + HCO;
HCOy == H + CO*
H2CO3 % 2H+ + 2CO37
Su ting H* pha v can bing trén va HCO, chuyén thanh H,CO;, con CO,* chuyén
thanh HCO;.

Gidm H " thi tao HCO, va CO;*".

Hing s6 phan ly:
K, = m =3,04.1077
[H,CO;]
+ 2—
K, TR ICO 1401 40
[HCO, ]

RG rang ti s6 nay phu thudc ndng do [H ] 0 nhting do pH khac nhau ham lugng
mdi dang hop chit khdc nhau.

Trong nuidc bao gid cling ¢ mot lugng CO, can bing vi vay néu cé mot 1y do nao
d6 ma lugng CO, trong dung dich ting 1én thi s& cé mot lugng carbonat chuyén vao
dung dich. Ngudc lai, néu CO, trong nudc giam thi sé ¢é mot ligng carbonat két tia.

Nudc trong dé cé H,CO,, HY, CO,*, HCO, & trang thi can bing khong thuc hién
hoa tan khong thuan nghich mang carbonat cta bé tong, va do do ndé khong xam
thuc déi véi bé tong. Khi ting lugng CO, vudt qua CO, can bing, tic tao diéu kién
hoa tan mang cacbonat, va nudc lic do mang tinh xdm thuc. Cho nén ligng CO,
thiia so véi lugng CO, can bing goi 1a H,CO, xam thuc.

2.14.7 Tac dung cua nude co H,CO; Ién da ximing,

Xét sy tuong tdc cda nude chia higng CO, xam thyc hay khong xam thuc véi
CaCO; hay vdi da ximang .

Trong khoang thdi gian xac dinh, sau khi da ximing tiép xic vdi dung dich xam
thuc, & diéu kién dung dich khong thay doi dén lic can bing carbonat dudc xac 1ap.
Diéu nay xay ra sau khi mét phan H,CO, xam thuc da lién két thanh bicarbonat,
phén con lai 6 dang H,CO, can bing. Do xam thuc cla dung dich trén dugc thé
hién qua kha ning hoa tan mot lugng xac dinh carbonat rin, mit khac qua tdc do
hoa tan sau khi dat can bing trong hé.

Su ¢6 mit clia nhiing ion khong truc tiép tham gia phan ung, lam ting luc ion cla

can bang trong hé va hoa tan mot lugng 16n cacbonat ran.

142
Thac si- GVC NGUYEN DAN



Ldp carbonat hod trén bé mit da ximing thuong ¢ chiéu day khong 16n va bi pha
huy dan dudi tdc dung cia dung dich xam thuc. Trong 16p nay cd cdc vét rd va cac
ong mao quan chua day nudc. Do dd, xay ra sy khuéch tan Ca(OH), ti trong bé
tong ra bé mit va vao moi trudng xung quanh.

Su xuat hién OH  trong dung dich thay déi can bing da dudc xdc dinh.

Phan ting gitta H,CO, xam thuc va CaCO; dién ra nhanh con sy khuéch tan cia
Ca(OH), thi cham. Vi viy, 16p carbonat tao thanh trong bé tong dan dan bj pha huy.
Su pha huy 16p nay xdy ra cho dén khi hodc 1a van tdc khuéch tan bing van téc in
mon 16p carbonat, hodc 1a nhiing thanh phan thuy hod ctia d4 ximang bét dau bi pha
huy truc tiép.

Trudng hop thiia OH “trén bé mit bé tong 16p carbonat dudc hinh thanh, sau dé
chuyén vao dung dich  dang bicarbonat.

Ngudi ta phat hién ring, khong thé cé su carbonat hod 16p bé tong bén trong. Song
diéu nay khong ¢ y nghia thuc t& vi déi véi sy phét trién n mon mang carbonat
bén ngoai ¢o gia tri co ban néu sit dic.

Trong giai doan dau nhan t han ché sy pha huy bé tong 1a tdc do tao carbonat
hod, tdc do nay phu thudc néng do va dung dich phan ting clia dung dich xam thuc.
Giai doan tiép theo, khi tdc do xam nhép cia CO, xam thuc khong con 1a nhan t6
han ché téc do an mon, thi dién tich bé mit phan tng cla da ximing va viéc gidm
su khuéch tan nhd sn phdm an mon 1a nhan té xac dinh tdc do pha huy bé tong.

Nhiing s6 liéu thuc t cho thdy, dién tich bé mit phan ting ¢6 anh hudng dang ké
dén ndng do bicarbonat cuc dai va thdi han dat cyc dai dé.

Toc do dn mon da ximing bing toc do hoa tan carbonat: V, = w

Téc d6 #n mon ti 1& vdi tdc do khuéch tan HCO ; tii Idp tiép can ra moi trudng
xung quanh V,, va ti 1¢ véi dién tich bé mit tiép xuc cla da va nudc:

V,=F.V,
Trong do:
V,: La téc d6 #n mon d4 ximang.
F :La dién tich bé mit tiép xuc gitia d4 vdi nudc.
V,: La toéc do khuéch tdn HCO, ra méi tridng xung quanh.
P§ bén ciia cac loai ximing khac nhau dudi tac dung cia nuée H,CO,
Tinh chit chung cia ximing dung cho cic c¢bng trinh xay dung 1a sd lugng
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Ca(OH), 16n hay nhd. Sy cé mit clia Ca(OH), 1a diéu kién tAt nhién cta sy ton
tai cdc hydrosilicat, hydroaluminat va hydryfericcanxi. Do dé tit cd cdc ximing
déu bi pha huy bsi H,CO, xam thuc. Tuy nhién, tdc do pha huy nay phu thudc vao
thanh phan khodng hod clia ximing, vao nhiing tinh chat vat ly: mat do, ludng va
chét ctia cdc hgp chat mdi hinh thanh (san pham #n mon). T4t ca nhiing nhan té nay
déu anh hudng dén tdc do dn mon va do bén clia d4 ximing.

Dic trung cho cudng dd qud trinh #n mon la lugng CaO (J dang bicacbonat)
trong dung dich xam thuc, tao thanh sau 1 phut 6 nhiing giai doan dn mon khac
nhau.

Cudng do dn mon ban dau ddi véi moi ximing giéng nhau. Sau dd, khi CO,
khong xam nhap thi su phét trién dn mon ddi véi ximing portland hoi nhanh so véi
cac ximang khac.

Su khac nhau v& cuong do hoa tan déi véi ximing portland puzcland va ximing
portland khac ¢ do bén 16n hon mot chit do ¢6 su lén chit cia nhiing san phdm in
mon (ALOs, Si0,) can trd sy khuéch tan tu do ctia ion Ca®" dén bé mit d4 ximang.

Quan sat vai tro cta 16p carbonat hinh thanh trén bé mit bé tong trong viéc phat
trién An mon dudi tac dung cta nudc ¢ chija CO,.

Néu chi ¢6 4n mon dang 1 thi 16p nay cd nhiém vu can trd qua trinh n mon va c¢d
tdc dung tich cuc ting do bén viing cho bé tong, nhung dudi tdc dung cta nudc cd
CO, xam thuc trén bé mit bé tong c6 16p CaCO; xay ra 2 qua trinh. Pau tién OH "
thuia tao thanh CaCO,. Sau dé, OH  trong 16p bé mit di ra tao bicarbonat canxi, bi
nudc hoa tan va mang di. Cung véi su tao thanh bicarbonate canxi cia 16p CaCO,
lugng CO, xam thuc cung tao thanh bicarbonat. Cho nén 16p carbonat duidi tac dung
cta nudc c6 CO, thiic day dn mon va gidm do bén.

Tdc dung cia axit 1én ximiing va anh huéng téc dd trao d6i cia mdi truong
xam thuc 1én d6 bén.

Ngoai H,CO; con c6 mét s6 cdc axit khac tdc dung 1én ximing nhu: HCI, H,SO,,
HNO, va nhiing axit hifu co nhu gidm, stia...Da ximing bi pha vé hoan toan dudi
tac dung cua nhiling axit, thém vao do nhiing &n mon bi hoa tan.

Téc d6 cta qua trinh &n mon phu thudc vao tdc do hoa tan clia nhiing sin phim
phan ting.

Cac axit dau tién tdc dung vdi Ca(OH), sau dé mdi tuong tic véi céc
hydrosilicatcanxi, hydroaluminatcanxi tao thanh cdc mudi canxi. Téc do pha huy
phu thudc dang ké vao do hoa tan va cAu tric cda 16p san phdm dn mon. Do hoa tan
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cua nhiing san phdm nay cang 16n va bi dung dich mang di cang nhanh thi sy pha
huy cang manh. CAu tric nhiing phan con lai khong ¢4 tinh lién két. Trusng hop
nay nhan t6 han ché téc do an mon dau tién 1a dung lugng phan ting clia mai trudng
xam thuc va téc do trao doi clia moi tridng quanh bé mit cta bé tong.

Néu nhiing san phdm ctia phan ting it hoa tan, tic gitf nguyén vi tri trén bé mit bé
tong thi chung sé can trd sy xAm nhdp cua mdi tridng xam thuc vao bén trong,
giam dudgc phan nao su pha hoai da ximing. Trudng hgp nay téc do khuéch tan ion
qua 16p san pham mdéi hinh thanh tré thanh nhan t6 han ché &n mon.

Tdc do khuéch tan ion phu thude vao gradien ndng do ciing nhu chiéu day va do
tham thau khuéch tan cta 16p san pham trén bé mit.

Do hoa tan dudc tao thanh do nhiing phan ting gilia axit va t6 hop da ximing, gitia
mudi canxi va nhiing san phdm thtia cia su phd huy céc silicat, aluminat va ferit &
dang gel AI(OH),, Si(OH),, Fe(OH),, lién quan dén téc do &n mon. Nhiing 16p san
pham phén ting khong dudc tao thanh tuy mic do phat trién n mon.

Dé han ché dn mon dang 2 thi ngoai bién phap st dung céc loai ximing hdn hop
¢6 phu gia hoat tinh vao dé phan ting véi voi théi ra trong qua trinh thuy hod, ma
con tac dung vdi san pham thuy hod cla ximing tao thanh céc san pham it tan, cd
tinh két dinh va phat trién cudng do theo thdi gian va cdc bién phap khéc trong dé
c6 cudng do thi cong dé cAu kién sit dic.

An mon dang 3.

D4u hiéu dé nhén thdy d4 ximéng bi 4n mon & dang thii d6 la: Cac mudi dudc
tich luy trong nhiing vét rd ctia da ximing, su két tinh cdc mudi nay 1am ting thé
tich pha rin. Cac mudi nay la két qua cla phan ting gitia mdéi trudng xam thuc vdi
thanh phan da ximing, hay do su xdm nhap tii ngoai vao va bi tich ra khéi dung
dich do nudc béc hoi.Cac thanh phin ciing bj tach ra dong thdi cac tinh thé 16n 1én
1am cho ting suat ndi ting lén, tao thanh nhiing khe it va khoang trdng pha huy da ximéng.

Trong dang &n mon 1 va 2, su ph4 huy d4 ximing gin lién vdi su hoa tan cdc
thanh phan bé téng va cac san pham cua phan tng trao d6i. Trong dang dn mon thi
3, su tich tu cdc mudi 6 nhiing khodng tréng trong giai doan dau 1am bé tong dudc
nén chit. Néu qud trinh phat trién cham thi cac khe hd va khoang tréng dugc 1ap
day bdi nhiing tinh thé mdi tao thanh. Do cing ctla bé tong trong giai doan dau ting
lén va 16n hon so véi loai ciing mac, ma khong chiu tdc dung clda méi tridng. Do
vay, d6i Iic khong nhan biét dudc ddu hiéu clia su an mon dang 3 ngay ti dau. Chi
dén sau khi xuét hién céc ting suit kéo & thanh khe hé, khéi lugng tinh thé két tinh
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ting din dén gidm do bén va pha huy da ximang.

Qua trinh dn mon cang cham thi thdi gian bé tong bi pha huy cang dai. Déi vdi
ximdng mac thap dé thdm nudc, trong giai doan diu xuét hién su pha huy trong moi
trudng xam thuc dién ra trong mot tudn hay mot thang. Ddi véi cac loai ximing
mac cao dién ra vai ndm. Vdi nhiing loai bé tong nhe c6 chat don réng, do do réng
cao nén nhiing hop chit méi tao thanh cang gy ting suit ndi. Do dé dé danh gia cac
diéu kién ctia dang %n mon 3 cin st dung cin than cac két qua thi nghiém tic thoi.

Tuy thudc vao tinh chit d4 ximing, méi trudng, cac diéu kién tdc dung ma dang
4n mon nao chiém uu thé, vi thong thudng thi ca ba dang dn mon déu tac dung cing
mot lic 1én da ximing. T dd, ma ta phan loai #n mon theo nhiing ddu hiéu dic
tring chinh. Tac dung 4n mon dang 2 ting 1én néu ciu kién 1am viéc 1au trong moi
tridng mudi, vi qua trinh tuong tac hoa hoc gitia méi trudng va bé téng sé duge xuc
tac bing qud trinh 1y hoc cta su két tinh cac sin pham dn mon. Kha ning #n mon
tang 1én néu nhiét do thay doi trong qu4 trinh st dung .

Qua4 trinh 3n mon lién tuc va gian doan clia mudi c6 thé phan loai dua vao diéu
kién nhiét d6 va tac dung hoa hoc. Qu4 trinh &n mon dang 3 rat phic tap, da dang
va xdy ra dong thoi véi cac dang khac. Phd bién nhét cia ang dn mon 3 1a do tac
dung cua sulfat.

Su' in mon sulfat.

Sulphat phan 16n ¢ trong nudc thién nhién: O ao hd, song ngoi lugng SO,
thudng khong vugt qua 60mg/l, nudec ngdm thi cao hon. Trong nudc bién véi do
min 25-33 g/l thi ham lugng SO,* 1a 2500- 2700 mg/l, nudc khoang 1a 1000 mg/1.

Sy ¢ mit SO,” ~ trong nudc thién nhién 1a nguyén nhan giy nén sy hoa tan
CaSO,, Na,SO,, MgSO,.  nudc khoang ndng do thap luong Ca** > SO, néu ndng
do cao, MgSO, va Na,SO, dé hoa tan.

Thuong gip sufhat trong nudc thai cong nghiép vi vy can phai xét ky qua trinh
tiép xudc gitia bé téng véi moi trudng xung quanh. C6 nhu vay thi méi phong nguia
dudc su dn mon cho cong trinh.

Na,SO, va CaSO, ¢6 § trong nudc tiép xic véi bé tong lam ting do hoa tan va
thic ddy dn mon dang 1, mit khac lam phat trién phan ting trao doi gitia cdc cation
Na’, K, Mg**,v6i Ca®" clia bé tong (3n mon dang 2).

O didu kién thuong tac dung cta sulfat c¢é thé dn mon dang 3, trudng hop nay do
phan tng trao d6i, nudc  cac khe tréng dan dan dugc bio hoa bing sulfat canxi.
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Trong nudc bién ngoai mudi NaCl con ¢é mot loat cac mudi khac nhu: Na,SO, va
MgSO,, cac mudi khoang trén khong nhiing ¢é trong nudc bién ma con cé thé ¢
trong nuidc ngam & mot s6 ving. Vi vay khi d4 ximang va bé tong tiép xic véi moi
trudng nay xdy ra sy dn mon sulfat, sy #n mon sulfat xay ra dudi tdc dung cua ion
SO, lién quan vdi c4c cation Na*, Ca®". Cdc dang khdc nhau ctia #n mon sulfat 1a
4n mon thach cao va dn mon sunphoaluminat. Su in mon sunphoaluminat xuét hién
trong nudc chia ion SO,” " 16n hon 250 mg/l, khi nay Ca(OH), trong da ximing va
bé tong phan ung vdi SO,” tao thanh thach cao theo phan ting.

Ca(OH), + Na,SO, + H,0 = CaS0,.2H,0 + 2NaOH

Thach cao tao thanh & pha rin thé tich ting 1én 2,24 14n gay ra ting suét ndi trong
bé tong va lam ham lugng Ca(OH), gidm. D€ cin bing cac hydrosilicat cé do basic
cao dan dan bj ph4 huy thanh hydrosilicat ¢ do basic thip va thoi voi.

Thach cao tao thanh lai 1an ludt tham gia tdc dung véi hydrocanxialuminat trong
dd ximing va bé tong theo phan tng.

3Ca0.A1,0,.6H,0 + 3(CaS0,.2H,0) + 19H,0 ~
3Ca0.A1,0,.3CaS0,.31H,0

Két qua tao ettringit it hoa tan tii C;AH; rin cd thé tich ting khoang 2,5 14n so vdi
thé tich ban du nén ting suit ndi trong bé tdng xuit hién va tao thanh cac vét nit
lam cho sy #n mon sulfat nhanh chdng di sau vao bén trong khéi bé tong. Nhung
ettringit tao thanh & pha rin chi khi néng d6 Ca(OH), 16n hon 0,46 g/l (tinh theo
Ca0). Khi ndng d6 Ca(OH), trong dung dich khong dang k&, néu dua vao trong
ximing phu gia hoat tinh thi phan ing gitfa sulfat va aluminat khong dién ra, hoc
dién ra qua dung dich, nén khong giy ra tng sudt pha hoai bé tong. Cho nén
ximang portland puzoland bén vSi méi trudng sulfat hon ximéing portland thudng.
Khi ¢6 mat ion Cl°, #n mon sulfat xay ra  muc do thdp hon mét it. Néu ham lugng
SO,?" trong nudc 16n hon 1000 mg/I thi &n mon thach cao chiém uu thé, vi thach
cao tao thanh lang dong trong cdc mao quan clia d4 ximing.

Nhiét d6 cling anh hudng dén qua trinh n mon sulfat. Ngudi ta chiing minh ring
qua trinh dn mon & 5°C va 25°C 1a khéng gidéng nhau do thanh phan hydroaluminat
¢ nhiing nhiét do khac nhau thi khac nhau. 0 5°C hydroaluminat c6 ban 1a C,AH,,,
con 6 25°C 1a C;AH,. Do vay, 6 25°C tdc dung véi thach cao tao hydrosulpho
aluminat canxi dang trisulfat, con 6 5°C tao hydrosulpho aluminat don canxit.

Anh huéng ciia cdc loai ximing trong in mon sulfat.
Quad trinh thuy hod ximing tiic 1a qud trinh tuong tc gilia ximing va nudc, bat
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dau & 16p bé mit rdi tiép tuc dan vao trong sau. Mot phin khodng chuyén ra dé
tuong tac vdi nude G 16p bé mit. Do tdc do thuy hoa va do hoa tan khic nhau déi
véi tiing loai khodng, nén sy tuong tac giltia ximing va nuidc xay ra lién tuc.

Khodng aluminat phan ung vdi sulfat trong giai doan thuy hoa dau tién cida
ximing ¢4 mot y nghia 16n, ximing cang min lugng thach cao lién két trong giai
doan thuy hod dau cang 16n thi do bén sulfat cang cao.

Theo mot s6 nha nghién ctiu, ximing ¢ ham ludng C,S cao ¢é do bén sulfat cao
hon ximing c¢é ham lugng C,S cao hon. Ngudi ta khing dinh ring: trong ximing
alit aluminat canxi da hydrat hoa khong tan trong nudc bao hoa Ca(OH),. Vi vay,
thach cao tan trong nudc phan ting vdi aluminat canxi ran tao hydrosulphoaluminat
canxi vdi su ting thé tich pha rdn, ddn dén pha huy d4 ximing. Trong ximing bélit
¢6 mot lugng 16n C,S thay C,S, nén ham lugng kiém trong méi trudng thap. Khi do
aluminat canxi vao dung dich. Trudng hgp nay sy tao thanh hydrosulphoaluminat
lam ting thé tich khong dang k& va su pha huy khong xay ra.

Khi nghién ctiu d6 bén sulfat cla c4c loai ximéng portland cé thanh phan khoang
khac nhau, ngudi ta da di dén két luan: Ximing portland bélit ¢ do bén sulfat cao
nhét va ximing portland cao aluminat ¢ do bén sulfat thip nhat. Céc loai ximing
con lai ¢ do bén sulfat ndm gitia hai loai trén.

CAC BIEN PHAP CHONG AN MON XIMANG.

Trong thuc té cac cong trinh khong thé tranh khéi viéc tiép xic véi moi trudng
xam thuc, do dd chung ta phai bao vé dé ching dam bao thdi gian st dung. Nhiém
vu ctia bao vé 1a khong cho hay 1am han ché kha ning tiép xtc clia méi trudng xam
thuic véi bé tong.

Dé ting do bén viing cia ximing ngudi ta c6 thé ap dung mot sb bién phap khac
nhau:

+ Chon ximing c¢6 thanh phan khoang thich hgp.
Vi du: Trong mdi trudng sulfat phai gidm thanh phan khoang C;A va C,S

+ Dung cdc loai phu gia nhu phu gia thuy c¢6 ham lugng SiO, hoat tinh tac
dung vé6i CaO tui do ctia cdu kién tao silicat, ri chuyén thanh hydrosilicat bio vé ciu kién.

+ Céch ly mdi trusng xam thuc va ciu kién bing cach phli § mit ngoai 16p
vat liéu ki nude (nhua dudng, bitum, son, keo, 16p &p It ...) tuy theo diéu kién cu thé.

Ngoai ra can thiét phai san xuét bé tong cé mat do 1én, chon ding thanh

phan,dong thdi khi thi cong can dam ki bing dam tay hay chan khong.
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Nhung cin nhdn manh bién phéap céch ly, dam ky chi ting mat d6 bé tong ma
khong thé chéng in mon tuyét déi dudc, né chi ting thoi gian st dung cla cong
trinh. Cdc bién phap hod hoc: chon thanh phan ximang, cho thém phu gia, chit xuc
tac cd tac dung tét hon va lau dai hon.

2.15 Mt s6 tinh chat (chi tiéu ky thuit) quan trong ciia xi ming pooclking
2.15.1 Khéi luong riéng

Khéi lugng riéng cla ximing poocling phu thudc vao thanh phan khoang
hoa cta clinker va lugng va loai phu gia khi nghién. Mudn ting khéi lugng riéng
cla ximing ngudi ta ¢d thé ting ham lugng khéang ¢4 trong lugng riéng 16n, vi du
nhu C,AF c¢6 trong lugng riéng 1a 3,77g/cm’® hodc pha thém vao phéi liéu 1 luong
BaO. BaO két hop vdi SiO, trong qua trinh nung luyén clinker va tao thanh khoéang
2Ba0. SiO, , khéang nay c¢ tinh chat két dinh va khéi ludng riéng 1a 5,4g/cm’,

Ximing poocling thudng khong cé phu gia thlly khéi lugng riéng khdang
3,05 - 3,2g/cm’; c6 chiia phu gia thily trong ludng tiéng 13 2,7 - 2,9g/cm’.
2.15.2 Khéi luong thé tich

C6 2 loai khéi lugng thé tich:

Khéi lugng thé tich loai toi ( xop) 0,90 -1,10g/cm’.

Khéi lugng thé tich loai chit 1,40 - 1,70g/cm’.
Khéi lugng thé tich cla ximidng phu thudc vao thanh phin khdang va do min, do
min cang cao, khéi lugng thé tich cang nhd. Khi tinh sil6 chia ximing bot thusng
14y khoi lugng thé tich 1a 1200g/1 , con khi sti dung ximing trong xay dung thudng
14y khéi luong thé tich 1a 1300g/1. Thuc té trong san xuat hay do dung trong (gam/lit)
2.15.3 D6 min cda ximdng

D6 min ctia ximing ¢d anh hudng dén lugng nudc tiéu chuan, téc d6 dong rin va

cudng do clia ximing. D6 min cang cao ximing déng rin cang nhanh, cudng do
cang ting. D6 min ximing dugc dic trung bang ti dién (bé mit riéng) trung binh 1a
2700 - 3500cm?/g hay ludng con lai trén sang N°_008 13 5 - 10% . Tuy nhién do6 min
ximing cang cao thi ning suit mdy nghién cang giam, thu dudc sin pham khi déng
ran téa nhiéu nhiét, d& bién dang co, phong.

D6 min clia ximing anh hudng dén cudng do sin phadm § bang sau

Luong st trén Cuong do xi ming , KG /cm?

sang N°008 1 ngay 3 ngay 7ngay |28 ngay
5,9% 68 274 465 571
2,81% 303 442 512 685

2.15.4 Tinh chit ciia ximdng khi bdo qudn (d6 gidm mdc khi luu kho)
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Ximing khi bdo quan trong kho, silo thudng cdé su gidm cudng do, do cdc hat
ximing hut hoi 4m va khi CO, trong khong khi. Néu ximing chia nhiéu phu gia
thily thi cang d& hit 4m va CO,, hién tugng gidm cuong do cang nhanh.

Giti ximang 1au trong kho lugng mat khi nung cang 16n, téc do dong rin cia
ximing cang cham, cudng do ximing cang gidm. Néu ximing chiia nhiéu khdang
C,A va C,S bo quan lau cuodng do cang giam nhiéu.

-Néu bdo quan ximing 3 thang cudng do giam 10 - 20%.
-Néu bdo quin ximing 6 thang cudng do giam 15 - 30%.
-Néu bao quan ximing 12 thang cudng do giam 25 - 40%.
Muén bdo quan ximing tdt, ngudi ta thudng pha 1 s phu gia bao quan trong khi
nghién ximing nhu dau lac ching han.
2.15.5 Luong nudc tiéu chudn cia ximdng ( dé déo tiéu chudn)
Luong nudc tiéu chuin cta ximing 1a lugng nudc can thiét d€ bién ximing
bot thanh viia ximing hodc hd ximing ¢d do déo tiéu chudn, lugng nudc nay cd 2
nhiém vuy:
+ Cung cip nudc cho cdc khdang ximing thuc hién phan ting hda hoc tao
diéu kién cho ximang ninh két va déng rin.
+ Gidp cho viia ximing khong ddng rin ngay, cd do linh dong tét, d& d6
khuon, xay trat.
Luogng nudc dé cac khéang thuc hién phan ting héa hoc thusng chi bing 1/3 -
1/4 luigng nudc tiéu chuan. Néu viia ximing nhiéu nudc qua ximing ddng rin cham,
va d€ lai nhiing 16 xdp trong san phim, lam cho cudng do ximing bi gidm. Néu
lugng nudc tron viia ximang it qua sé 1am cho ximing dong rin nhanh, cudng do
ximing cao, nhung do linh dong clia hd ximing kém, khé khin cho viéc d6 khuon
xdy trat. Ximing poocling thudng lugng nudc tiéu chuén 24 - 30%, ximing chia
nhiéu khéang C;S, C;A va phu gia thiy hoat tinh cin ludng nudc tiéu chuin cao
hon ximéng chua nhiéu khdang C,S va C,AF.
2.15.6 Bién déi thé tich ciia ximdng
Ximang khi dong rdn cin bién dai thé tich déu din hodc khong bién doi thé
tich, nhung thuc té khi ximing dong rin thudng x4y ra 2 hién tuong 1a: dan né thé
tich va co phong. Ca 2 hién tugng trén déu 1am anh hudng dén cudng do ximang.
e Dan nd thé tich: san pham sau khi déng rin thuong din nd thé tich, vi trong
ximing ¢6 nhiing hop chit lam nd thé tich gay vng suét noi nhu:
+Ca0y 4o+ H,0 —»  Ca(OH), nd thé tich.
+MgO + H,0 —»  Mg(OH), nd thé tich.
+ Sy tao thanh céc hydro trisulpho aluminat canxi né thé tich. Cdc nguyén nhan
trén déu gy niit v3 gidm cuong do san pham.
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+ Do su tac dung clia kiém trong méi trudng, clia xi ming véi SiO,,, cta phu gia.

e Co phdng: san pham sau khi dong rin thudng c6 hién co phong vi d6 min xi
ming qua cao, nude du nhiéu, hodc tron viia bing nudc ndng, san phdm ddng
ran ngam trong nudc.

2.15.7 Su téa nhiét khi xi ming dong rdn

Khi tron xi ming véi nude thudng cé hién tugng tda nhiét, néu do bé tong
v6i nhiing cu tric 16n, nhiét do ¢ thé ting 1én 30 - 50°C va hon niia. Do su chénh
léch nhiét d gilia bén trong va bén ngoai khéi cdu tric ma gy Ung suit nodi lam
ran nut cong trinh, tao diéu kién cho méi trudng &n mon, xam thuc.

Béi vay, déi vdi nhiing cong trinh 16n van dé tda nhiét can dudc giai quyét,
cht yéu 13 1am cho bé mit bén ngoai khéi cdu tric nhiét do gidm cham lai.

Nhiét do téa ra khi ximing déng rin phu thudc vao thanh phan khdang
clinker, néu ximing chia nhiéu khdéang C;A khi ddng rin sé tda nhiéu nhiét,
ximang c¢6 d6 min qua cao khi déng rin cling tda nhiéu nhiét.

Dua vao nhiing yéu t6 trén ngudi ta c6 thé san xudt dugc loai ximing it tda
nhiéu nhiét, hodc cé do tda nhiét thich hdp vdi yéu cau xay dung bing cach thay
doi thanh phan khdang va dé min ctia ximing.

Nhiét hydrat hoa cac khoang clinker tinh khiét , ( kcal/g)

Loai khoang Thdi gian dong rin , ngay
3 7 28 90 180 Hoan toan
C,S 97 110 | 116 | 124 | 135 160
C,S 15 25 40 | 47 55 84
C,A 141 158 | 209 | 222 | 245 254
C,AF 42 60 90 99 - 136

2.15.8 Tinh chit chiu lita ciia ximdng

Ximang poocliang thuong 1a chat két dinh khong chiu Itia vi nhiing hop chét
dugc tao thanh khi déng rin ximing 1a nhiing hop chit khong bén & nhiét do cao,
thong thudng & 200°C cudng do ximing gidm 50%; & 575°C san pham bi va cham
manh sé v&. Do d6, mudn cho bétong hosdc ximing chiu nhiét phai pha vao 1 lugng
phu gia chiu nhiét nhu bot samét hodc dat sét chiu nhiét, khi d6 sin pham cd thé
chiu dugc nhiét do téi 1000°C.
2.15.9 Téc dé ninh két

Tdc d6 ninh két 13 thdi gian can thiét thao tac, dong khuon, xay trat, theo quy
chuén téc¢ do ninh két clia ximing phai dat yéu cau:
+ Bt d4u ninh két > 45 phuit.
+ Két thic ninh két < 10 gi6.
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Clinke ximing poocling khi nghién ra ninh két rat nhanh khong ddm bao thdi gian
quy dinh trén, vi vy phai pha thém 1 ty 1& thach cao vao dé diéu chinh tdc d6 dong rén.

Tdc do ninh két va dong rin clia ximing phu thudc vao nhiéu yéu t6: thanh
phan khdang ximing, d6 min, lugng nudc tiéu chuin, nhiét d6 moi trudng ...
2.15.10 Cuong dé ximdng

Cudng do ximang 1a tinh chit quan trong clia ximing, d6 1a kha ning chiu kéo,
chiu uén, chiu nén, va dip, mai mon va xam thuc ctia miu thi ximing véi cat tiéu
chuén theo ty 1& quy dinh.

Mic xi ming (cuiong do nén), don vi tinh MPa, hodc dcaN/cm®, hoic
N/mm?>...Theo TCVN 6016-95 13 gia tri cudng dé khi nén v3 niia miu tiéu chudn
(4x4x16)cm. MAu (4x4x16)cm dudc tao bdi vifa ximing: ximang/ ct tiéu chudn =
1 :3 vati1é xi ming/ nudc = 0,5 dong rdn sau 28 ngay trong diéu kién tiéu chuin
(mot ngay & trong khuon 6 méi tridng (27+1)°C, do am = 90%, 27 ngay sau & trong
nude § (27+1)°C).

Cét tiéu chuan: SiO, > 96%, d= (0,14-2)mm, ham ludng sét < 1%.

Cudng do ximing phu thudc chi yéu vao thanh phan khéang va do min.
Ximing chiia nhiéu khéang C;S va C,S cudng do cang cao, do min ximing cang
cao dong rin cang nhanh cudng do cang cao. Ngoai ra cudng do ximing con phu
thudc vao ti 1& ximang nudc, diéu kién dong rin, thdi gian luu kho, phucng phap thi..

Vi du: O t° < 0°C phén ting thuy hoa s& duing lai. t° = (5-15) °C phén ting thuy hoa
xdy ra cham. Khi dudng ho miu trong dctdcla cudng do xi ming sau 4 gid c6 thé dat
dén cuong do cua xi ming & tudi 28 ngay dudng ho & didu thong thuong.

2.15.11 Tinh tach nuoc va gii nuoc cua ximdng

Luong nudc tiéu chuin thudng gip 3 - 4 1an nudc can thiét dé€ cac khdéang
trong ximang hydrat héa va dong rin, vi vy sau khi dé khuén, xay trat nudc thiia
sé tach ra trén bé mit trén hodic dudi cdu tric hoidc chd tiép xic gilia phu gia day va
c6t lieu. Néu nudc thua tach ra qua nhanh sé tao thanh nhiing 16 réng va ximing
mat tinh déo ngay tu dau, dé bi toi ra khong lién két véi vat lidu nifa. Tranh hién
tuong tdch nudc nhanh cla ximing va ting tinh gilf nuidc bang cach nang cao do
min clia ximédng hodc dung céc loai phu gia gili nudc nhu phu gia thly, dat sét v.v...
2.15.12 Bdo qudn va dong bao ximdng

Khi chiia ximing trong sild, véi tu do trong ximing tiép tuc hydrat héa lam
cho ximang 6n dinh thé tich khi déng rin.

Trong thdi gian gili ximing trong sild can tién hanh thli mot s6 tinh chat ky
thuat cia ximing nhu: lugng nudc tiéu chuin, téc do dong rin, ham lugng voi tu do,
cudng do cua ximing... Sil6 la kho trung gian dam bao cho nha mdy hoat dong lién
tuc, ximang ¢6 thé dugc phép chia trong sild (7 - 15) ngay 1a du diéu kién xuit
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ximang khéi nha mdy. Ngudi ta thudng thiét ké nhiing sildé ¢ dudng kinh 16n dé
gidm sé lugng sild chiia ximang.

Thuc té da st dung vdi 2 10 quay 5 x 185m, ximéing bot can chia trong 10
ngay, so silo sé 1a 4 silo; dudng kinh silé D= 18m. Silé chia ximing thudng c6 cac
kich thudc sau:

D=8; 10; 12;15; 18 m.

H=25-30m.

Loai silé ¢c6 D = 10 - 12m ¢4 kha ning chija dugc 2500 - 4000 tdn ximang; con sild
¢6 D = 18m chuia dugc 10.000 tin ximang.

Sil6 ¢6 D = 8 - 12m thudng bd tri 1 hang 6 - 8 silo.

Silé ¢6 D = 16n hon thudng b tri 1 hang 3 - 4 silé.

Ximing chia trong sild dam bdo yéu cau ky thuat dudc thao nhd thiét bi thio
ximing bot dit canh silo . Néu thdo ximing bot cho 6t6 , tau hda thi cd thé thao bén
canh hoic ddy silo. Mudn viy ngudi ta cd thé xay dung dudng 6t, tau hda bén
canh hosc dudi sild. Trén thé gidi ¢ nhiing nha mdy xuét ximing bot dén 80% san
lugng ximéng clia nha may , con lai 20% la xuat ximing bao. Ngudi ta sti dung may
dong bao ximang tu dong ning suét 35 - 50 tin /h hay ( 700 - 1200 bao/h) . Trong
lugng 1 bao ximang la 50kg, may dong bao ¢o loai 5; 6; 10; 12; va 14 voi; loai 12
voi dat 120 T/h. Ximing bao dudc vin chuyén vao kho bio quan va chd xudt
xudng. Kho ximing cin cao rdo, tranh 4m udt 1am gidm pham chat cla ximing.
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