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151 NOI PAU

Ximing 12 vat liéu xay dung cd truyén va 1au doi nhat so véi nhimg vat
lieu x4y dung khic. Thé nhung cho t6i nay, cong nghé sin xuat cdc ching
loai ximang van dang trén da phat trién va khong ngimg hoan thién. Noi mot
cach khéc, vé mit cong nghé héa hoc, va thiét bi cong nghé hay thi€t b1 bdo
vé moi trudng, ... cling con tén tai nhiéu van dé can duge 1i€p tuc nghién ciru
hodn chinh. Vi du, lam thé nio dé sin xudt dai tra clinker ximang Portland
¢6 ham luong khodng alit (C.S) dat dén 80% ma khong can phai ¢6 mot ty 1&
nhét dinh khodng belit (C,S), tiic hé s6 bao hoa véi (LSF) clia clinker phai
dat 100%? Lam thé nao dé phan tng tao khodng alit xdy ra chii y€u ngay
trong trang thdi rin dé han ché dwgc ham luong can thiét cia cdc khodng
chay va ha thip nhiét do nung clinker? Lam thé nao dé tai sinh oxit carbon
tir khi dioxit carbon dé quay lai dét 10, vira ti€t kiém dugc nguyén liéu, vira
giam bot tdc dong xau dén méi trudng khi hau? Day la nhing van dé cong
nghé cin dugc tiép tuc nghién citu giai quyét.

V& céc thiét bi cong nghé nghién liéu, nghién than, nghién ximang, h¢
thong céc tang siclon trao ddi nhigt tién nung va calciner, 1d quay 3 bé, 2 bé
d3, co ciu t6i vu cha may lam ngudi clinker, v.v... cing chua phai da dat
mic hoan chinh mong muén. He thong tr dong héa diéu khién van hanh
thiét bi va kiém tra san xuét, x{t 1y ¢dc sir ¢6 vé cong nghé va thiét bi ciing
dang dugc cac hing ABB (Thuy Si), Ciement (Dic), FL Smidt (Pan Mach),
Kavazaki (Nhat), FCB (Phdp), Thién Tan (Trung Qudc),... dang nghién cdu
cai tién va hoan chinh. Trong lic dé & nurde ta chua ¢6 duge mot co quan nio
chuyén nghién ctu phét trién cong nghé sdn xuat ximang, ma phai chip
nhan nhdp khdu déng bo nhitng day chuyén thiét bi trinh d6 cong nghé trung
binh nén gi4 thanh ximang cao do phai chi tdn nhiéu dién ndng, nhiét nang,
nhiéu nguyén liéu, vat tu va ci lao dong k¥ thudt, tham chi ¢6 moét s6 nha
mAy con ¢4 lao dong thi cong, don gian.

Viéc dao tao k¥ su va cong nhan k¥ thuat chuycn nganh trong nhimg
nam gan day da dugc coi trong, nhung nhitg sinh vién 16t nghiép ra trudng
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van con nhiéu yéu kém ca v€ kicn thic va vé thue hinh cong nghiép ma maot
trong nhitng 1y do la rit thi€u cdc ngudn tai lidu tham khao bing tiéng Viét.

Viecphé cap kién thiic sit dung cdc chiing loai ximing vi cdc vat lieu
xdy dung khic cho nhan dan trén cdc phuong tién truyén thong tuy da cé
nhing con bi han ché nhiéu, trong lic dé thi viéc xay dung nha &, kenh
muong thiy lgi, dudng giao théng nong thon,... di va dang phat trién, rat cin
nhiéu ximiang.

Madi cong trinh, tham chi ngay mdi hang muc cong trinh xay dung doi
hoi phai ¢6 su chon lua cdc chitng loai ximang phil hop véi yéu cdu chat
lugng cong trinh, k¥ thuat thi cong, kifu dédng vA mau séc kién tric, thich
ing véi moi trudng va kinh t€ ddu tr. Trong lic d6 cdc ngudn tai lidu gidi
thiéu vé dac di€m chat luong va pham vi sit dung cha timg ching loai
ximang bang tiéng Viét rit thigu.

D¢ cung cip thém mot nguén tai lieu tham khao cdn thiét va théng dung
noi trén, ching t6i dd bién soan cudn sach "20 ching loai Ximing vi cong
nghé san xuat" nhim gidi thiéu véi ban doc dac di€ém vé chat luong, tiéu
chuén va phuong phdp dénh gi4 ciing nhu pham vi sit dung clia moi loai Xximang.

Ching t6i hy vong riing, cuda sach s& gidp duge mot phin nao cho cic
ki¢n tric su, k¥ su xay dyng tré twéi trong viéc 1am quen va lua chon cdc
chiing loai ximang phul hop dé thiét k& va gidm sdt thi céng cdc cong trinh

xay dung khdc nhau.

Cuén sich nay ciing ¢é thé 1A mot ngudn tai lidu tham khio cdn thiét
cho nhitg ky su tré tudi va sinh vién nam cudi cla cic trudng dai hoc Bach
khoa, Xay dung, cdc trudng cao dang chuyén nganh vé cong nghé san xuat
ximang va c4c vat liéu silicat.

Sach duge trinh bay ngén gon, dé hiéu, nhung chic chin kiong thé loai
trir cdc sai 86t can duge sira chita va bd sung. Mong dugc su lugng thit va gép
¥ cta ban doc. Nhiing gép ¥ xin dugc giti vé dia chi clia tic gia: TS 8 (x6m
3) phd Dai Ti, phuong Dai Kim, quan Hoang Mai, TP. Ha Noi. Xin cém on!

Tac gia



1. XIMANG PORTLAND THONG DUNG (PC)

Ximang Portland thong dung ma ta thudng goi la ximang PC (& nudc
ngoii goi 13 OPC) nghia la loai ximéng Portland thong dung nhét trong xay
dung. N6 con duge [am "ximang nén" dé pha tron véi nhitng bot min cic
khoang khic nhau thanh nhiing tén goi khdc nhau nhu:

— Ximang Portland hén hop thong thuong,

— Ximang Portland — puzlan,

— Ximang Portland — xi 10 cao, v.v...

Thanh phin clia ximing PC gébm ¢ 95 — 96% clinker Portland va 4 —
5% thach cao dugc nghién min dén d¢ min 6 — 15% trén sang 0,080 mm hay
dén 2800 — 3200 cm’/g vA nhiét d¢ & ddu ra cha mdy nghién khong duge
vuot qua 80 — 90°C".

1.1. Nguyén liéu dé san xuéit clinker ximang Portiand

Cic nguyén liéu dé sdn xuit clinker ximang Portland goém cd: da voi,
dat/d4 sét va cdc loai phu gia dicu chinh.

L11. P# voi: Da voi 1a loai dd canxit, tic la loai da carbonat canxi
(CaCO,). D4 nay thudng lan cic tap khodng dolomit — mudi kép carbonat
canxi vd magnezi (Mg0.CaO.(CO,).), da sét, da silic va rit it (€0, 5%) cdc
quing sat, photphorit, kiém va cdc muoi clorua. Yéu cau k¥ thuat cho san
xudt ximang PC 1a d4 vbi c6 lan tap khodng it nhat, tic la ¢é thanh phin hda
trung binh (%) phéi thda man céc-chi s6 ghi trong bang 1 (trir loai da voi sét).

i MKN ' Ca0 { MgO { aLO, | F,0, | 80, | RO | 80, | PO,

=52 <20 <05 <03 =2 <0,5 <0,3 <03

) Khéng ché nhiét d6 cda ximang d dau ra clia may nghién khong vugt qua 80 — 90°C la
dé& ximang khong hap hoi nudc va khéng bl mat nudc cta thach cao.



Tai TCVN 6072-1996 di quy dinh ham luong CaCO, 2 85% va
MgCO, < 5% {1} tdc la tuong duong 2 47,6% CaO va < 2.4% MgO la dé
tranh lang phi nguyén lieu trong dénh gia trx luong da voi ndl chung, trong
d6 ¢6 ¢ loai da voi sét. Do cing cha da vol ¢6 thanh phan héa trung binh
théa man bang 1 phdi nhd hon bac 5 thang Morth dé c6 thé dap, nghién
dugc. Song song vdi thanh phdn hoéa va do cling néu trén con cb yéu cau lya
chon loai d4 voi két tinh tho, x5p dé do hoat tinh phan huy carbonat cda nd
dat dugc 100% trong khoang nhiét do 820 — 950°C nham thuc hién tot cac
phan ing tao khodng trong qud trinh nung Juyén clinker.

D&i véi loai da voi o lan khodng sét xen kep déu dan nhu dé voi cac
md Van X4, Long Tho (Hué) thi yéu cdu vé ham luong CaO ¢6 thdp hon,
nhung gid tri trung binh ham lugng CaO cha toan mé khong duge thap hon
499% va ham lugng MgO < 2,4%.

Téng trit lugng cong nghiép da voi chat luong nhu trén phai dam bao do
cho nha may hoat dong trong thdi gian khong it hon 50 nam theo cong suat
thiét k& ctia 10 nung.

1.1.2. D /D4t sér. Dt hoac dé sét diing cho san pham Ximang PC ciing
phéi thoa man yéu cdu k§ thuat riéng cha nd vé chat lugng va trit luong, cu
thé nhu sau:

a) Vé thanh phdn: Trung binh cua toan mé duge quy dinh trong bang 2.

Bdng 2
Thanh
phin ]
| MEN | S0, | AL, Fe,0,| CaO | Mgo | TiO, | RO | 80, | © | I
]
Loal
Chontrd | 4 o | 5572 | 12222 | 4-8 | <15 | 1 | =1 | =25 | <03 ] <01 100
lugng mo |
Tungbih | gy | ogper | et | 761 | 1205 ) <1 | <1 <2 lso.s) <01 | 100
| clamd
b) Tri s6 modun silic: Modun silic dugc biéu thi bang cong thic
Si0, (%)
M, = 2 Ity

ALO, + Fe,0, (%)



Trong tinh toédn trit lugng ciia mo sét, 1dy tri s6 My = 2,4 — 3,6 nhung khi
danh gid chat lugng cha toan moé sét ngudi ta chon tri s6 trung binh
M, =3 £ 0,3, vi néu M < 2,7 thi chu dau tr phdi yéu cau co quan khao sdt tim
ki€m thém ngudn sét cao silic (Si0, = 78 — 90%) hoac nguén cdt min dé pha ché
diéu chinh. Trudmg hop nguge lai, néu M, ca mo > 3,3 thi cdn phai tim ngudn
sét cao nhom (ALO, = 23%) hodc quang boxit d¢ diu chinh hé s6 modun nay.,

Nhu quy dinh trong bang 2, phai han ché MgO, TiO,, R,O va ion Cl™ la
dé vira ddm bio chit lugng clia ximang vira dam bdo cho 6n dinh cong nghé
san xuflt vd do bén chdng an modn clia thiét bi (SO,, CI'). Nhitng 4nh hudng
loi, hat cna cdc tap khodng (MgO, TiO,, R,0) trong nguyén liéu dén qud
trinh san xuét va chit luong ximang di dugc chi rd & {2].

Riéng kiém R,0, khong nhitng anh hudng xau dén chét lugng ximing,
ma con anh hudng dén ca d6 trudng tn cha cdc cong trinh xay dung [3]. P6
12 nhitng 1y do tai sao ngudi ta d€ ra yéu ciu k¥ thuét chit lugng cic nguyén
liéu san xuat ximang PC.

¢} B¢ citng ciia da sér: DO cing cla da sét cling 12 mot chi tiéu chat
lugng quan trong cua loai nguyén liéu nay doéi véi cong nghé san xuat
ximang. Do cing cha dd sét cang nhd va do dong nhat cia dé cing cang deéu
thi chat luong ctia sét cang t61. Dé khong phai sit dung dén hai loai mdy dap
sét, ngudi ta quy dinh d6 ciing cia da sét < 3 thang Morth. Truong hgp dé
cimg cla da sét = 3 thang Morth thi budc phai sir dung mdy dip bia hoac
mdy dap impact. Nhu vay s& chiu tiéu t6n dién nang va co nang nhiéu hon,
miic do hoat tinh cha sét ciing s& nho hon. Trong cong nghé san xudt ximang
PC chi chdp nhin str dung loai sét ¢6 do citng > 3 thang Morth néu nguon sét
ndy 12 ngudn sét cao silic (Si0, = 80%) d¢ diéu chinh chat lugng ngudn sét
chinh véi ty 1¢ £ 5%.

d) Do dm ciing la mot chi tiéu chdt legng ciia sét nguyén ligu cho sdn
xudt ximcng. Véi kha niang cdp nhiét cia mdy nghién nguyén liéu séng hién
nay ngudi ta cho phép dé dm t6i da clia dat sét 161 20%. Tuy nhién chat
lugng sét 1ot 1a sét ¢ do dm 12 — 16%.
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1.1.3. Cic loai phu gia diéu chinh: Tuy thuoc vao muc tiéu diéu chinh,
ngudi ta sit dung céc loai phu gia khdc nhau. Néu diéu chinh modun silic
ngudi ta st dung sét cao silic hoac cdt min thach anh. Néu diéu chinh modun
alumin thi sir dung sét cao nhom (trudng hop phdi li¢u bot song thicu AlO,)
hoac sir dung quing sat (trudng hgp phoi ligu bot song thicu Fe,0,).

— Quang sat tu nhién c6 nhiéu dang khodng: Loai quang getit (Fe,O;.
H,0) hoiic loai quang limonit (F,0-.n H,0). Loai ¢ ham luong Fe,O, it nhat
(25 — 45%) ¢ dang soi do 1an sét va thach anh 1a quéang latenit.

— Chat lugng cla quang sat cling ¢é nhitng yéu ciu k¥ thuat khic nhau:
V& thanh phdn héa thi yéu cdu Fe,0, = 40 — 65%. Ngodi gidi han dé thi hoac
phai pha ty 1& 16n (trudng hop Fe,0O, < 40%) s& dnh hudng dén tri 56 cla
modun khdc, hodc 12 rat khé pha ch€ vi ¢in dong véi ty 1¢ qua it (trudng
hop Fe,0, > 65%). D6 1a chua ndi dén quang sat ¢6 Fe,0, > 65% thudng
c6é do cimg cao, khé dap nhé trir trudng hop quang sat & dang xi pirit clia
cong nghiép sdn xuat axit sunphoric tit quang pirit. DO cing cla quang sat
chdp nhan dén 5 thang Morth.

Do 4m cua quang sat thudng {t khi vugt qua 10%. Tuy nhién chi
tieu ndy ciing con quy dinh cho nha khai thic va cung cap, boi vi néu do
dm = 10% thi ty 1& (%) pha phéi liéu khong chinh xdc do loai phu gia ndy
pha véi ty 1é nhd ma bi dinh két can bang dinh lugng. .

Quang sit nhan tao ¢ xi pinit Lam Thao (Pha Tho). Loai xi ndy ¢ dang
bot min mau nau den, ham luong Fe,O, = 58 ~ 68%, nhung kha nang cung
cdp khong nhiéu, dé 4m gap mua nhiéu khi vugt 10% nén ciing khé pha chinh
xéc. D€ khic phuc do &m cao, can cé duy trif 16n, nhung nguén cung c4p nhiéu
hic khong duge 6n dinh.

— Thach cao cfing 1 loai phu gia diéu chinh nhung ding dé¢ diéu chinh
thdi gian déng két clia ximang. Cho dén nay nguén nguyén liéu nay chua
tim thdy & Viét Nam, nén cdc cong ty ximang van phai nhép ngoai tur Lao,
Thai Lan va Trung Qudc.

1.2. Nhién liéu dé sén xudt ximéng PC

Tuy thuéc vao diéu kién cung cép, cic cong ty Ximang trén thé gidi hién
nay dang st dung nhiéu loai nhién liéu khdc nhau: ddu nang (FO, MFO. DO,
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mazut), khi dét ty nhién, céc loai than hoac hén hop clha chiing (than ndu,
than m®, than antraxit, ...} va ca chat thai cong nghiép (sam 16p 010 hong, ba
thai cao su vun), v.v...

Ximing 10 quay Viét Nam trudc 1995 sir dung hén hgp than nau Trung
Quéc hodc than m& Australia v6i than antraxit Quang Ninh (ximang Hai
Phong), hén hop than cim 3 Quang Ninh v6i than Na Duong Lao Cai
(ximang Bim Son), va dau FO (ximang Ha Tién), va hén hop 15% dau FO va
85% than cam 4a Quang Ninh (ximang Hoang Thach 1).

Tix nam 1995 lai day tat ca cdc nha may ximang Viet Nam déu sir dung
chil y&u 1 loai than cdm 4a Quang Ninh. C6 mét 56 nha méy ximéng 1o ding
thuoc tinh Thai Nguyeén va lan can stt dung than cdm 4 mo Khanh Hoa (Thai
Nguyén). Con ddu FO chi sir dyng trong trudng hop méi 1o quay trude nhigt do
bt chdy clia than min antraxit.

1.3. Céc chitidu ky thudt ché tqo clinker ximéing Portland

Chat lugng ctia ximang PC phu thude vio chit luong cha clinker. Chat
lwong clinker phu thude vao thanh phan héa cha bot song phoi liéu, cic chi
tieu k¥ thuat ché tao va trinh do cong nghé san xud, tic la chét lugng cha
day chuyén thiét bi va mic do tw dong hoéa didu khién cdc qua trinh san xuat,
kiém sodt chét luong san phdm bao gom san phdm timg cong doan va san
phdm cudi cung.

Thanh phin héa cia bot song phoi lieu san xudt clinker dugc thiét ké
theo cdc thanh phdn khodng chinh cla clinker.

C6 ba loai chi tigu k¥ thuat ché tao clinker Porland la:

1. He 56 bio hoa voi - LSF:

(CaO - £.Ca0 - 0.780,).100
285i0, + L18AL0, +0.65F¢,0,

LSF =

(1)

2. Modun silicat:

M= Si0,
57 (AL,O, +Fe,0,)

(2)



3. Modun alumin:

AlLO '
M — 23 3
*~ Fe,0, (3)

C6 bon khodng chdt clia clinker Portland la:

1. Tricanxi silicat hay la alit: 3Ca0.8i0,, viét tat 1a C.S

2. Dicanxi silicat hay 1a belit: 2Ca0.810,, viét tat 13 C,8

3. Tricanxi aluminat: 3Ca0.ALQ,, viét tat la C,A

4. Alumoferit canxi: 4Ca0.ALO, Fe,0,, viét tit 1a C,AF.

Hai khodng cudi ciing ¢6 tén chung la: selit hay 12 c4c khodng chay, tic
14 thanh phin chii yéu pha long cla clinker Portland ma khong ¢6 né thi
khodng thit nhat (alit) rat khé khan thanh tao va ca hai khodng alit va belit rdt
khé khan két luyén thanh vién/hat clinker.

Ngoai ra, tity thue vao céc tri s6 k¥ thuat ché tao néu trén, trong thanh
phéan khoédng cla clinker Portland ¢6 thé ¢4 mot it cdc khodng & dang khong
én dinh nhu C,A, CA, CA,, GF vi CF. Trong clinker cdn ¢ canxi ty do
(f£.Ca0) ma ham lugng nhiéu hay it con phu thudc vao muc d¢ hoat tinh cta -
cdc nguyén lieu, nhiét do nung va trinh d6 cong nghé cua day chuyen thiét bi
san xuat. Trong clinker ¢6 MgO & thé dung dich rdn véi céc oxit khac hodc &
thé ty do (Periclaz) va SO,, R,0, Si0,, ... véi ham lugng < 0,5%. Ham luong
£.Ca0 va f.MgO trong clinker rat c6 hai cho tinh 8n dinh cha ximang, vi vay
phai han ché ham luong cla ching cang it cang t6t. Néu ham lugng MgO
trong clinker Portland & trong gidi han 1,5 - 2,2% thi hdau hét né & dang
dung dich ran véi cde oxit khdc nén khong 6 hai ma lam tang hoat tinh cla

céc khoang clinker va lam dep mau cla Ximang PC.

Chat luong clinker Portland thudc loa'i t6t 12 clinker c6 céc chi tiéu k¥
thuat ché tao va thanh phin khodng (theo tinh todn) ghi trong bang 3. Tuy
nhién, chiing ta can nghién ciu k¥ hon 1y do phai chou lua phdi liéu sdn xudt

clinker Portland ma ching toi xin dugc gidi trinh trong muc ti€p theo.
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Thé toai Ky thuéat ché tao Thanh phidn khoang (%) Al
- [
cbng
N LSF .
nghé ” M M, c.S c,s | cal caF | 1Ga0 | MgO | RO
1]

L& quay 96+1 2.6K02 15+0,2 | 88+2 | 102 | 811 101 <1 <3 <07
{ —
LLC') dimg 90+1 2,3+0,2 | 1,580,2 502 26+2 81 12+1 <3 |] w2 ‘ <1 !
—1

1.4. Sy cdin thiét cla chon lya phéi liéu san xudt clinker PC

Nhu di ¢6 gidi trinh so bo tai muc 1.3 phoi lieu bot séng san xud
clinker ximang Portland phu thuoc trude hét vao thanh phan khodng thi€t ke’
Muén cho ximang PC ¢6 cudng do cao thi thanh phan khodng cua clinker
phai dugc thict k€ the nao ¢ t6ng hai khodng silicat (C.8 va C,S) ¢6 ham
lugng (%) 16n nhat, trong do ty 1¢ C.S/C,S = 5. Tuy nhién vi 1§ do cong nghe
vh thiét bi ché tao, téng cha hai Khodng ndy cling khong thé vuot qud 78 -
80%; Vi néu vuot qué ty 1& d6 thi khong di ham luong cac khodng chay
(C.A + CAF + ..} dé tao ra pha long lam nhi¢ém vu "dung moi” cho qua
trinh tao khoang alit (C,S) va két luyén clinker. K&t qua ham luong alit giam,
belit (C,S) tang va ham lugng canxi ty do (f.CaO) vugt qud quy dinh clia ti¢u
chugn, cudng do ximang PC gidm sit va do 6n dinh thé tich khong dat yéu
cdu cho phép. Néi mot cach khdc, dac diém co ché tao khodng alit kKhong
cho phép chon lya hé s6 bao hoa véi cla clinker dat t3i 100%, con he s6 bio
hoa voi cha bot séng phai liu thi cb thé dat 16i 100% vi liéu vao 16 dudc
nhan thém 2 - 2,5% tro than ¢6 thanh phan chil yéu 1a SiO, va ALO, nén két
qué he s3 bao hda voi ctia clinker chi cé thé dat t6i 94 — 97%. Do la ly do
thit nhat cdn phai chon lya phdi ligu san xuat clinker.

Trong 20 — 22% céc khoang con 1ai thi hai khodng chay (C\A va C,AF)
ciing chi c6 thé dat 161 17 — 18%, vi ft nhat phéi c6 dén 3% cic tap khodng MgO,
R,0, SO,,... du ring mot phan cic tap khoang Ay c6 tham gia tao pha long [41.

Tuy nhién ty 1¢ cha hai khodng chay C,A/C,AF ciing phai duoc chon iya
nhu thé nao dé do nhét pha 1dng cha ching véi cic tap khoéng tao ra G
khoang nhiét do 1350 — 1450°C lam dugc vai trd "dung moi” cho co ché tao
khoéng alit [5}, dong thoi hon hop ndng chay "Etecty" clia hé CaO — MgO -
ALO, — SiO, & khoang nhiét do d6 cé do-déo vira phai d€ né tao dugce 16p
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bao vé gach chiu l&ra (16p colaz) tai zon nung 16 quay véi chiéu day hop 1y
ma thong thudng 200 — 250 mm. Trudng hop do day cha 16p colaz vuot qud
250 mm lam cho dung tich 16 bi thu hep lai, tao nén cac vong "ano" trong
z6n nung lam cdn trd su chuyén dong clinker, gay két tang cuc clinker kich
thudce 16n (c6 khi dat t6i dudng kinh 50 — 70 ¢cm) 1am bi 10, roi gach chiju Lira,
chdy do 16 cuc bg, v.v... Cudi cing budc phai ditmg 16 dé sita chita vi nang
sudt 10 khong dat ké hoach. Pay 12 1¥ do tha 2 phai chon lua phéi liéu hop 1y
san xudt clinker ma trong trudng hgp nay la chon tri s6 modun alumin — M.
Nguoc lai, do nhét cha pha 1éng qud thdp thi di khodng alit ducc thuan loi
trong thanh tao do d¢ phan tin va luu hoat dé dang ctia ion canxi (Ca®")
nhung mic dé két luyén clinker kém, clinker x8p, dung trong thap, chiéu
day clia I6p "colaz” mong, kha nang bao mon gach chiu lira nhanh hon va
cudi ciing phai dimg 1o d€ thay gach, v.v... Nhu vay, tri s6 modun M, khong
nhimg ¢6 anh huéng dén cudng do ban ddu va thdi gian dong két cha ximang
PC ma con dnh hudng tryc tiép t6i qud trinh tao khodng alit, két luyén
clinker, chu k¥ lam vi¢c ctia gach chiu Iita va cong nghé san xudt ximang.

Trén day la cdc 1y do chon lua cdc chi tiéu hop 1y k¥ thuat ché tao phai
li¢u san xuat clinker da dugc giai trinh. Ngoai ra viéc chon lua phéi lidu san
xudt clinker con phai can cit vao trinh do cong ngh¢ sdn xuat. Cong nghé 1o
quay phuong phip khé hién dai cho di€u kién sén xuat clinker Portland tot
hon cong nghé 1o dimg bdn kho. Diéu kién ddo liéu va phan bé nhiét trong 1o
ding kém hon 16 quay. Cdc sur c6 két tang clinker trén mat 10 dimg thudng
xay ra, nhat la ban dén. Vi vay nén chon tri s6 modun alumin trong pham vi
1,3 +0,1 dé tranh hién wong két tdng clinker trén mat 1d thinh mot "nip day
banh da" ma viéc phd tang kifu pdy rdt nguy hiém, cé thé xay ra phut lia
gay tai nan chét ngudi cho-thg 1.

Nhu vay viée chon lua cic chi tiéu k¥ thuit ché tao clinker Portland
khong nhing phu thudc vao chat lugng ximang PC duge thiét ké tir thanh
phan khodng, dac diém k¥ thuat va co ché tao khodng ma cdn xudt phat tit -
diéu kién va trinh do cong nghe cia day chuyén thiét bi, v.v... Nhilmg chi
tiéu ghi trong bang 3 la mét phuong dn t6t cho phoi ligu clinker cong nghé 10
quay va l6 dimg, nhung khoang dao dong cita chiing con phu thude vio chat
luong cu thé ctia cdc md nguyén liéu cta cdc nhd mdy ximang. Trong thuc t&
san xuat chua ¢6 mot ving nguyén liéu ndo, nhat 1a dat/da sét dat chat luong
ly tuéng va cdc nha may dd va dang sir dung cdc ngudn sét phu trg dé diéu
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chinh céc tri s6 modun. Tro than cha nhién liéu dot 10 cling la mot nguon phu
gia dlcu chinh khong thé bo qua trong tinh todn phoi liéu.

1.5. Qud trinh céng nghé san xudt ximang PC

Qua trinh cong nghé san xudt ximang PC duoc bit ddu tit cong- doan
khai thac, van tii, dap nho va déng nhat so bo cac nguyen lieu tho cho dén
nghién va xuat san phadm cudi cung cho khach hang. Xin gidi thiéu tom tat
timg cong doan va dac diém cong nghé cha yéu nhat ctia ching (hinh D).

Hinh 1. S¢ d8 tdng quat cong nghé day chuyén san xuat ximang:

1. Phéu ti8p nhan da voi 11. Sild déng nhat bot liéu 21. Loc bui tinh dién

2. May dap da voi 12. Théap siclon tién nung 22. Kho thach cao va phu gia
3. Kho rai déng da voi 13. L6 quay khd 23. Két can P .liéu ximang

4. Kho sét 14. May lam ngudi clinker 24. May can dap clinker

5. Van chia 2 nga 15. Loc bui tinh dién 25. May nghién ximang

6. May phan tich truc tuyén  16. Kho clinker 2. Loc bui finh dién

7. Két can phai liéu 17. May cép than 27 May phan ly cd hat

8. May nghién liéu séng 18. May dap nho than 28. l.oc bui tui

9. Loc bui tinh di.é’n 19. Kho than tho 29. Lild ximang

10. Thap diéu hoa 20. May nghién than 30. May déng bao

31. 6L 1ay ximang
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1.5.1. Cong doan khai thic, van tdi, dip nho vi dong nhit so bg cdc
nguyén fiéu: Yéu cdu k¥ thut va cong nghe chi yéu cha cong doan nay la
lam the ndo dé d4 voi, dat sét, quang sdt, ... tir cdc md nguyén trang vé dén
kho nha mdy c¢é dg chénh léch vé thanh phdn héa it nhat so véi do chénh
lech tu nhién vén ¢6 & tai md, co kich thudc ¢& cuc cap duge cho may
nghién bot song phoi liéu v6i gid thanh thap nhat ctla san phdm cong doan va
v6i khéi lugng du trit cdn thi€t dé dam bao cho sdn xud lien e 3 cdc cong
doan phia sau.

— Pé thuc hién duge céc yéu cau ky thuat vi cong nghé cua cong doan,
dé voi sau khi duge khao sat tham do ti mi (dat cdp B it nhét la 20% tong trit
luong ca mo'?), duoc khai thdc theo phuong phdp ciit ting da duge lap va
duyét clia co quan tr van md chuyén nganh. Tuy theo chat lugng cu the clia
timg nii hoac khoi tri lugng, ngudi ta co thé m& mot via dd hoac dong thdi
hai via d4 dé phdi tron theo trong tai (thudng 40 tan/chuyén xc¢) cua cac otd
chés d4 tho (dén 1500 mm/cuc 16n nhat) vé tram dap da.

Tram dap dé tho c6 thé dat & nha mdy néu nha mdy ¢ cach md dd khong
qua 3 km, hoiic c6 thé dat tai m6 néu khodng céch tif mo vé nha méy 16n hon
3 km. Viéc dat tram dap d4 voi & trong hodc ngoai nha mdy duge quyét dinh
theo két quéi so sanh hai phuong an kinh t€ — k¥ thuat van tai: Phuong dn dau
tu nhiéu 6t6 trong i 40 tén véi doan dudng 016 di - ve dé chd vé nha may
d4 c& cuc khoi 16n va Phuong 4n dau tu it 6t trong tdi 4y v6i dudng bang tai
ché d4 dam (sau khi dap nhd dén kich thudc < 80 mm) vé sai tric tiép vao
kho déng nhdt so bo.

Ty 1& khoi lugng van tai dd voi vé nha mdy thong thudng la 80 + 1% cua
tdng céc nguyén liéu (d4 voi, dét sét, quang sét).

_ Kho chria va déng nhat so by dd voi < 80 mm c6 hai loai: kho dai va
kho tron. Kich thudc kho (stc chita) phu thudc vao cong sudlt (tan
clinker/ngay) ciia nha may.

¢ Tham do fi mi dat cdp B 12 cdp cao nhat, chinh xac nhat d8i vai san xust ximang, ¢6 chat
lugng va trir lugng cu thé theo quy dinh cla quy pham ky thuat tham dé nam 1977 cla
B6 Cong nghiép Viét Nam.
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Loai kho dai ciing c6 hai thé loai rieng: loai kho danh déng & ngodi rdt
(khong cé méi che) va loai kho dai rai 16p bing cdu tryc cé mdi che. Loai
kho dai rai 16p c6 hé s8 déng nhat cao hon loai kho dai ddnh déng ngoai trol,
phung gid dau uf cao hon.

Loai kho tron la loai kho c6 hé s& déng nhat kha cao nhung c6 von dau
tu thap hon kho dai rai 16p Loai kho nay rit dd ra ti di cdp cho may nghién
lieu cling ti¢n loi hon vi vay dugc xem 1a loai kho da co trinh do k¥ thuat
cong nghé cao nhat hién nay. Nhing loai kho tron khong md& rong dé dang
bing kho dai khi c6 dau tu thém day chuyén san xudt.

— He 56 déng nhét cha dd voi (tinh theo do chenh léch ham lugng %
CaO clia cac miu dé rét vao kho Vi céc mau da ruit ra khoi) coa kho dai rai
16p va kho tron (thudng dat 10/1) cao hon kho dai danh déng (thudng dat
6/1 dén 8/1).

D¢ tinh gin dung hé s6 déng nhit nguyén licu chia kho chiing t61 dua ra
cong thic

zn:(XT}; —~X,) vao
1 L)

A (4)

. Dh = n )
z(YTB - Y,)ra
- .

trong d6 D, — hiéu sudt (hoac he s6) déng nhat cla loai kho;
n — téng s6 mau phan tich 1ay tmg gidy trong ca lam viéc;
X5 V3 X; — ket qua phan tich mau® trung binh clia n mau lay
 trong ca va két qua phan tich cha méu 14y g gid néng 1é
~ trong ca;

Y va Y, — két qua phan tich méu trung binh cha n méu 1dy trong
ca va két qua phan tich mu Jdy timg gid trong ca lam vigce
cha cdu rit dé khoi kho.

D61 véi da voi, chi phan tich tit carbonat hoac chinh xac hon 12 CaO (%0).
Déi véi dat sét thi ¢6 thé phan tich SiO, hodc ALO, (%) thy theo yéu cau cu
hé. D61 véi quang sat thi phan tich Fe,0; (%)- DGi véi than thi co the thi
nhiét nang hoac ham lugng tro, v.v...

™ Cac miu nay duge 18y trén bang tai nguyén liéu qua may dap 16t hoac rai vao kho theo
trong lugng quy dinh {3 kgfmau).
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— Pat hoidc da sét tir mo khao sat tham do ti mi (dat cap B it nhat 1a 20%
téng trit lwgng mo) ciing duge khai thac theo phuong phédp lua chon. Néu la
dat sét ruong hoac sét doi nhung do cing khong cao va sét mém, toi min,,

’khong lan soi san thi st dung thiét bi xic - cao chén theo chiéu ngang nhu mot
con muong dai dén 100 — 200 m dé két hop dong nhat so bo tai mo. Phuong
phdp khai thac nay dang duoc thuc hién tai Nha may Ximang Ha Tién II. Sét
xtic do lén bang tai mang vé rai vao kho dai theo 16p.

Nhitng sét doi ¢6 do ciing 16n hon 3 thang Morth thi duoc khai thic
bang gau xidc ngoam cd I6n & nhiéu via khic nhau, dap nho ngay ¢ mo dén
¢d cuc < 50 mm réi duge bang tai dua vé rai theo 16p trong kho dai. Phuong
phédp nay dang dugc thuc hién & Nha may Ximang Hoang Thach.

Mot s6 nha may khac nhu Bit Son, Bim Son, Chinh Phong, sét khai thac
& mo duoc 616 32 — 36 tan/xe chd vé dap cit ¢ trong nha may va duge bang
tai va cau rai danh dong thanh hai dong: mot déng cé may cau xuc rit di cap
cho mdy nghién liéu séng va mot dong dang rai va ci thé thay déi nhau
(hinh 2).

Hinh 2. May danh déng da véi/&4 set.

— Quang sit dang ba thai cong nghiép san xudt axit sunfuric thi ¢ cang bot
nén khong phai qua mdy dap nhung phai qua mdy tich kim loai trude khi rit di
cdp cho may nghién liu. Trudng hogp quang st tu nhién thi ciing phai qua may
dap va danh dong dé dong nhat so bo.
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— C4c phu gia diéu chinh modun Silic (M) hoac modun alumin (M)
ciing phai thuc hi¢n nhu quang st ty nhién. Trudng hop cic loal phu gia
diéu chinh k€ ca quing st néu da 6 kich thudc ¢& cuc phit hop theo don dat
hang cho nha cung cap thi hic chd vé nha may ciing phai dd vao phéu tiép
nhan dé bing tai va ciu rai dénh dong déng nhét so bo.

Cic thiét bi cong nghé clia cong doan nay gém c6 mdy dap dé voi kiéu
xung luc (impact) hoac dap biia. M4y dap xung luc c6 trinh d6 cong nght
i hon, 16t hon mdy dap bida vi n6 khong phai thay bda v 1ubi sing cd cuc
lusn nhu dap baa.

M4y dap sét dugc lya chon theo do cing va do am. Néu sét mém, toi, <6
d6 4m > 10% thi chon méy cit dap. Néu sét doi ¢6 do cing > 2 thang Morth
va d6 4m < 10% thi chon may dap kidu xung luc (hinh 3), kiéu ham nhaj
hodc kiéu biia. Phin 16n céc loai phy gia diéu chinh duoc dap bang may dap
biia hodc méy dap ham.

Thiét bi caa cong doan nay con cé cdc loai bing tai, cau rai. ciu rat va
céc loai kho ddng nhdt so bo. Nang suat thiét bi cha cong doan nay déu duge
chon lua v6i h¢ s dy phong cao. Thudng cao hon nang suat tinh todn tur 20
aén 50%. -

1.5.2. Cong doan nghién va dong nhit bt song: Yéu cdu cong nghé clia
cong doan nay 12 dam bao thanh phén héa va én dink do min chia bot song
phdi liéu cdp cho 1o nung clinker.

Dam bao thanh phin héa cta bot song 12 dam bdo ham jugng thanh
phan khodng cua clinker d3 dugc thiét k€. Pam bao do min cua liéu séng 1&
giit vimg diéu kién phan g thanh tao cic khoang clinker dugc xay ra thuan
loi, d& dang. : :

Dé dam bao dugc yéu cdu d6, dau tién céc k§ su ché tao sir dung phan
mém tinh phdi ligu sin c6 trong mdy vi tinh va can clf vao thanh phan
khodng dé tinh ra thanh phén héa va tri s6 cha cdc chi tigu k¥ thuat ché tao
clinker (LSF, M va M,). Sau d6 dua phan mém cdch giai h¢ phuong trnh
bac nhdt 3 dn so:

aXx+by+cz= d,
ax + by +cz=d; (5

ax + by + Xz =ds
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Hinh 3. May dap da voi kiéu xung luc:
a) bén trong ; b) bén ngoai.
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r6i nhap thanh phdn héa clia cde nguyén liu (dd véi, dd sét hoac hén hop
clia da sét va tro than — tat ca & dang nung, tic la luong MKN = 0) dé mdy
tinh chi ra ty 1& (%) cac nguyeén liéu dang nung va dang kho tuoi (d6 4m = 0),
cudi ciing mdy tinh ty chuyén sang nang sudt clia cdc can bang dinh luong
cha timg loai nguyén v4i do 4m ty ¢6 clia ching. Va nhu vay 1y 1é cdc
nguyén li¢u dd dugc cai dat vio mdy tinh chi. Néu vi do 4m hodc thanh phan
hoa cua cic nguyén liéu dao dong thi thanh phin héa cla liéu séng cling dao
dong theo nhd két qua phan tich Ronghen (X - R) bdo va lap tde mdy tinh
cua hé QCX chinh lai cic thong s6 can dong cdc nguyén lieu. Tuy nhién,
trong thyc t€ san xudt méi gid mdi duge hiéu chinh mot lan vi chu k¥ phan
tich cha mdy phan tich X — R tir khi chudn bi mau dén khi c¢6 két qua dé
thong bdo phai mat 1 gid. Dé dam béo 6n dinh thanh phin héa ngudi ta lay
mau bot liéu sau may phan ly hodic trén mang khi dong dé vao silo dong
nhat va sau silé dong nhét hoac tai vi tri ¢dp cho 10 nung clinker dé nhanh
chong cép cho phong phén tich X — R. Nhung mdy phan tich X — R véi hé
théng tu dong diu khién can dong nguyén liéu QCX ciing khong thé nao
gidi quyét triet dé n dinh thanh phan héa cia liéu séng theo moi gidy, moi ca
san xudt duge. Vi vay nguoi ta phai sit dung thém silé déng nhat lieu séng.

Nhu vy thiét bi cong nghé chll yéu clia cong doan nay la: Cic két cdu
nguyén liéu kem theo cén bang dinh lugng, mdy nghién liéu séng (hinh 4)
kém theo mady phan ly hiéu suat cao model LM... 2+2C cua Hiang LOESCHE
(Piic), silo dong nhat bot lieu kém hé théng cdp khi nén ddo lieu. Ngoai ra
con ¢6 cdc bang tai, gau tai, mdng khi dong va cdc mdy loc bui, hé thong
ong din cap khi néng cho mdy nghién sy liéu tir d6 4m trung binh di vio
mdy nghién trong khoang 6 — 8% xudng 0,5 — 1% bot liéu ra khoi mdy.

D¢ chinh xdc cla cac can bang dinh lugng phai dat < 1% d61 véi can da
voi, dd sét va < 0,5% d6i véi cac can phu gia diéu chinh.

. Mady nghién liéu thong dung nhat hién nay 1a mdy nghién ding con lan trén
bin nghién model CKP clia Nhat Ban hoac kiéu DOROL hoic QUADROPOL
ma model LM ... 2 + 2C 14 toai méi nhat cua Piic. Lugng dién tiéu thu cia loai
mdy nghién ding cac kiéu ndy thdp hon mdy nghién bi, thudng dao dong
28 — 32 kWh/tdn. Tuy nhién doi véi cdc nha mdy cong sudt < I tricu tdn
ximang/nam thi viéc chon lua mdy nghién bi dé nghién liéu séng 14 dé van hanh,
quen stra chifa nhung tiéu thu dién ¢6 cao (35 — 36 kWh/tan). Do min cua liéu
song thudng khong ché trong pham vi 10 £ 2% trén sang 0,09 mm.
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Hinh 4. May nghién liéu s&ng kiu dimg loai LM...2+2C cta Hang LOESCHE-Burc.
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Hinh 5 14 may nghién Horomill cua FCB Phip.

Hinh 6 12 may nghién than kiéu bi nim va kiéu diing con lan (a) va cidc
so d6 cong nghé nghién than, hé thong dot 16 (b).

Kiém tra idigu cninh}
tac da vat e
Thanh nao - .
. Tam khe thong ho
Tdm lat nghién

True nghién

Tryc quay 4o
Lidu vao

Bign thay luc

L B Duong ligu ra
Tam d& -

Hinh 5. May nghién Horomill cGa FCB Phap.

Silé déng nhat bot lieu tién tién nhat hien nay van 1a loai sito kiéu CF
theo thiét k& cha hiang FLS Pan Mach. Sil6 ki¢u nay c6 hé thong voi khi nén
dao liéu lien tye va tron lieu, rit liéu ciing lién tyc. Tang trén silo CF ¢6 7
sild con, méi silo con ¢6 2 vdi khi nén xody dao tron liéu lién tyc. Ligu dao
tron trong cdc silo con duge lan lugt thio xudng tang ddy sild. Tai day bot
lidu dugc 1iép tuc dao troén trude khi xudng budng ¢ 6 6 voi rut ra. Liéu rdt ra
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tir 6 voi théo ra dugc méang khi dong dan t6i cap cho gau nang mang di cap
cho 10 nung.

Hiéu sudt dong nhat ca silo CF thuong dat > 10:1, hay < 0,2% CaO.

b)

Hinh 6
May nghién than 20T/h kiéu bi ném (a) va kiéu d(mg con lan clia
Hang Mitsubisi Nhat Ban (b).

1.5.3. Cong doan nung luyén clinker ximang PC: Cong doan nay la cong
doan 16n nhat va chl yéu nhat cia moi nha mdy san xuat ximang. Vi vay
ngudi ta néi rang "L nung 1A trdi tim ctia nhd mdy ximang" la vay. Cong
doan nay bao gom 4 phan (cong doan nho) nhu sau:

a) Cdp liéu cho 1o nung: Yéu cdu cong nghé cua phﬁ‘n cong doan nay la
riit bot lieu song tir ddy silo dong nhat cap déu dan va 6n dinh nang sudt
(t4n/gid) theo k& hoach van hanh 16 nung thong qua can bang dinh luong
kem theo van diéu toc riit liéu, bang tai cao su, hé thong gau nang kém theo
cdc méng khi dong tai bot cép cho 16 quay phuong phdp kho, hé thong mang
khi dong héi luu bot quay lai silo déng nhat trong truong hop 10 ¢6 su co ky
thuat phai gidm nang sudt hoac ding 16. Chi huy va van hanh phan cong
doan ndy 1a mot ky su cong nghé tai phong diéu khién trung tam véi hé
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thong tu dong diéu khién riéng cla né. Vi tri cdp liéu cho 16 quay kho thong
thuong 1a ting siclon thi 2 tir trén xuong.

b) Nghién va cdp than min, dau ndng cho 16 nung: Nhiém vu cua phan
cong doan nay la giﬁ vitng chat lugng va khoi lugng than min hoac dau hoac
than - dau cap cho ca hai ddu 10 nung (1o quay kho): 2 voi dot cua budng
phan hiiy carbonat (calciner) va cap cho voi dot & dau nong ctia 10 theo ché
d6 nhiét nang yéu cdu cua 16 (hinh 7).

May nghién ding

| Cép than tho

C.RW.

Cesr®

May nghién dlng

May nghién p
bi quét

Cép ty dong
hoéc cép

Khi néng tu
* may lam
ngudi hoac tu 1o

May nghién bi quét

Hinh 7. Sd db cdng nghé nghién than va hé théng cap than min cho 16 quay.

Lo quay kho hién dai thuong cap nhiét (nhién liéu) 60% cho 2 voi dot
tai buéng phan huy carbonat va 40% cho voi dot chinh ¢ dau néng cua 1o
(phia xa ckinker xuéng mdy lam nguoi).

_ Yéu céu chat lugng clia than min c¢4p cho 16 nung 1a 6n dinh dé min
dé than chdy hét va dé bat chdy, én dinh do 4m (< 0,5%) dé dé phong no
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than trong silé chita than min va van tai trén dudng ong tir mdy nghieén (may
phan ly) 61 silo va tir silo t6i voi d6t cha 15, én dinh nhiét nang (Q kCal/kg
than min) d€ van hanh d6t 15 va én dinh chat lugng clinker. Néu nhi¢t nang
~ than dao dong 16n thi rit khé gilt vitng 6n dinh nhiét 15 va cdc chi ticu chat
Jugng cia clinker, vi tro than ciing 1& mot nguén phu gia diéu chinh nhu da
noi J trén.

~ Nhiét do bit chdy cia than phy thude vao chinh ham lugng chat boc
clia n6. Ham lugng chat béc (c6 khi chdy trong than) cang nhiéu thi nhiét do
bit chdy cang thap, ngon lita cang dai, qua trinh d6t chdy né cang dé va
nguoc lai. Ham luong chit boc ca than antraxit Quang Ninh trung binh chi
6% nén nhiét dé bat chay clia né (than min 95 — 96%, 0 — 90 uK vi do am <
1%) la 500 — 550°C. Vi vay nhién licu dét 16 quay ddu tién khong phai 1a
than min ma la dau nang FO hoic DO. D6t ddu cho dén khi 16 dat nhi¢t do
350 — 600°C thi mdi cép than tang tir tit va giam d4u. Ddu ndng chia 1o dat
nhiét do bat chdy than trude thi cép than trudc, & budng calciner dat nhiét do
bét chdy than sau thi c4p than sau.

M&i [dn ¢6 su ¢6 10 ma nhiét do dudi 500°C thi vin diéu khién cdp nhién
lié¢u nhu thé.

Riéng ddu nang (FO, DO, ...) tuy ¢6 nhiét do bit chdy < 100°C nhung
van phdi ham néng dén nhigt d6 90 — 95°C méi ¢6 thé chuyén (6i voi dot
dugc, vi d6 nhdt clia ddu & nhigt d6 thudng kha 16n khong bom duge.

D¢ ham néng diu ngudi ta phai cho hoi nude di qua Ong ngoai boc &ng
tat dau beén trong. Nhung cong nghé nay ddi hdi phéi trang bi néi hoi cdng
kénh, chiém dién tich. Ngay nay ngudi ta da nghi ra hé théng ham diu bang
dién tao ra nhiét mac trong dng st boc ngoi 6ng ddu nén vira gon nhe lai ridt
gon dugc dién tich nha mdy va cong nhan van hanh.

c} Cong dogn 1o nung |

~ He théng 10 quay kho 5 ting siclon trao déi nhiét c6 budng phan hiy
carbonat voi hiéu suat phan hiy CO, khong nho hon 90% va véi he théng
dong héa dicu khién van hanh hai chiéu ¢ mdy tinh chii va "dau nio xir ly
théng minh” [6] clia nd 1a h¢ thong 1o ¢6 trinh do cong nghé tién ti€n va phd
bién nhat hién nay. Cic dy dn dau tr ximang cong suit 16n dang thuc hién &
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nudc ta hién nay (nhu ximang song Gianh Quang Binh, ximang Cam Pha Ha
Long, Thang Long, Binh Phudc) da nhap 16 quay kiéu nay. Gan day Hang
Smidt Pan Mach da dua ra loai 10 quay kho mdi — 1o quay chi ¢6 2 bé do. Lo
quay 2 bé cho phép tiét kiém vén xay dung va dién tich ddu tu cia nha may.

Tuy nhién, nghién ctu k¥ hon mdi thay rd nhiing uu - nhuoc diém va
tinh kha thi cta 16 quay 2 bé.

Lo quay 2 bé do

* B8 do tu chinh Truyén dong 10 qua bé truc lan

Hinh 8. L quay khd 2 bé va cac bé dd cla Hang F.L. Smidth Dan Mach.
— Lo quay 2 b¢ (hinh 8) khdc véi 16 quay 3 bé (hinh 9) la khong c6 bé
dd & giita trung tam 15 nén chiéu day ton thép cha 1o 2 bé phai day hon t6n
thép clia 10 3 bé. Mat khdc khoang cdch cua 2 bé phai xich gan lai phia trung
tam ciia 1> dé chéng lai hoac dé phong kha nang ucn cong than 10. Lic thiét

25



ké bé 10 ngudi ta phai cho mot trong hai bé giir dé 106 duoe truot tu do trén
than bé nhim dé phong khi nd dai va khi nghiéng xodn truc 10, dé tam 10
luon luon ndm trén mot dudng thang. Diéu nay doi hoi tinh déong nhat cua
t6n thép cudn 10 cao hon.

W D6 tin cay cao
B Muc tiéu-hao thap
 luong hiéu qua

Hinh 9. Lé quay kho 3 bé.
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Chiéu dai cua 16 quay 2 bé bi han ché hon 0 quay 3 bé, thudng dao
dong tir 40 dén 65 m nén nang suit clia 1o cao nhat ciing c¢hi ¢é thé dén
6 000 tdn/ngay, khong thé 16n hon. Trong lic dé 15 quay 3 bé ¢6 thé dai dén
82 — 85 m va do d6 nang sudt cha 1o dd dén 10 ~ 12 nghin tin clinker/ngay.

— L& quay 2 bé ddi hdi dudng kinh va chiéu cao clia cdc tang siclon 1én
hon. Nhu vay phén tiét kiém thép cho 19 thi chuyén sang md rong dudng
kinh va chiéu cao siclén trao doi nhiét (Preheater) ciia 10. Vi vay ma gid mua
10 2 bé¢ khong ré hon 10 3 bé bao nhiéu.

— Do chiéu cao va dudng kinh cdc tang sicion 1én hon nén ciing khéng
11€L kiém dugce nhiét (nhién Liéu) dot 10, nguge lai doi hol mdt quy trinh nung
16, dét nhién li¢u khac hon 1o quay 3 b¢, do nhi¢t dé & dau ngudi 1o {phia
Preheater) cao hon nhiét do & ddu ngudi cha 10 3 bé (do 16 2 bé ngan hon 1o
3 bé) va cdc hién tugng dinh, tic cdc duong dng dan lidu tai tang sicloén & sat
dau 16 1a khé tranh duge.

Nhung, nhu trén di nai, 10 2 bé d3 ton tién von xay mot bé d va nit
ngan dién tich dat xay lap 1d. Con quy trinh van hanh cta 10 2 bé thi dir ¢
md&i nhimg réi s€ quen di. D& véi nhitng chu dau tu ximang méi (chua cé
nha mdy ximang 16 quay bao gi®) thi khong nén chon 10 quay 2 bé vT tinh
kha thi vén hanh chua cé.

— Nang sudt phd bién cha 10 quay kho hién nay cé nhiéu loai, tir 2000
tan clinker/ngdy cho dén 12000 tdn clinker/ngdy. Nhung nguyén ly ty sudt
ddu tur ty 1& nghich vdi nang suat 15, codn trinh d6 cong nghé thi hau nhu ty 1&
thuén.

— Mot hé théng 10 quay kho ¢6 trinh do cong nghé hién dai phai cé
trang bi ddy du cdc thiét bi twr dong héa diéu khién van hanh 16 vi cu thé la:

« He thong phit tia hong ngoai quét khip bé mat 16 dé do nhiét do bé
mat ngoai cha [d nham phat hién nhimg vi tri hao mon gach chiu lua,
roi gach chiu lira hoiic 18p "colaz” bdo vé gach chiu lira qua mong,
chdy 10 cuc bd do céc hién wrong ndi trén.

» Hé thong phan tich va bdo cdo vé trung 1am diéu khién khi 10 bao
gom ty le CO, O,, NO, CI7, SO..
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» Hé¢ thong do (hinh 10a) va bdo cdo cdc thong 56 vé nhiét do (hinh

10b) v 4p suat tai cac vi tri can thiét.
« He théng do dac va bdo cdo cdc thong s6: Nang sut bot 1iéu cdp cho
10, ndng sudt cdp than, ddu cho timg voi dét. nang suat clinker ra 10,
luu luong khi lanh thit cdp cho voi phun ddu néng cua 1o, hu luong
khi néng gié I cdp cho cdc voi dot cua calciner, Juu Iugng va ohiét
do khi thai cdp cho mdy nghién liéu, nghién than va qua thdp lam
lanh truéc mdy loc bui tinh dién, v.v...
« Heé théng mdy do cac théﬁg s6 vong quay cidc moto van hanh 10, cac
thong s6 vé dién 4p, dién dong, di¢n thé, v.v...

« Hé thong cac vo tuyén truyen hinh ngon Ita dau néng cua 1o va bo
phan diéu khién quay 16, v.v...

o He thdng may tinh bdo cdo, luu gilf cac thong & van hanh 10 va cic
thong s6 hién trang cua 1o,v.v...

He théng méy tinh ch kém theo "bo ndo xir 1y thong minh” dieu khién
chuong trinh van hanh 10 va XU 1y su c6 xdy ra trong moi quan hé giita ty le
than — diu v6i khong khi thit cdp va khong khi néng (gié 1I7) 1dy tir ddu mdy
lam ngudi clinker ¢dp cho 2 voi dot cha calciner va ty 1& nhién lieu/khong
khi bac nhat (khong khi 1y tit quat gi6) dé cdp cho voi dét chinh tai diu
néng cha 10, cd hai méi quan he nay lai tao ra h¢ qua ty 1¢ céc khi oxv/CO
clia bdo c4o két qua phan tich khi thai lay tai budng nap liéu & ddu ngudi ca
15, 4y tai &ng thodt clia calciner va ong thodt siclon tang 3 (trén xudng). "Bo
ndo xit 1y théng minh" nay cting tham gia diéu chinh thianh phan clia phot
liéu & phia trude may nghién liéu trén co & mol quan hé ciia thanh phan liéu
s6ng di vao silo dong nhét va ty 1& can dong cua cdc nguyén lieu cha phoi
lieu da duge cai dat vao mdy tinh. Trén co s& ¢ su phan cong trach nhi¢m
timg phdn viéc trong diéu khién van hanh 10, k¥ su van hanh 10 1ai phong
diéu khién trung tam (hinh 11) chiu trich nhiém cung cap théin céc thong tin
chinh xéc cho "bd ndo xir 1y thong minh" vi c6 truong hop cac thong s& bdo
cdo chia cac mdy tinh linh vue khong bédo cdo het hodc khong loal irlr L&0 cédo

sai vé mdy tinh chi ma kinh nghiém cha cac ky su van hanh phét hicn
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duge™”. Vi vay ma du mifc do tr dong héa diéu khién van hanh 16 ¢6 cao dén
dau, hoan chinh dén dau thi van can dén tri tué ctia con ngudi kinh nghiém
cta céc ky su van hanh 10 thanh thao. Néu khong thi chang cin phéi dao tao
con ngudi k¥ su, cong nhan van hanh bac cao... ma chi can 1 ngudi may bim
phim 1, 2, 3, v.v... cho toan bd cic cong doan cong nghé clia mot nha may
Ximang.

Hinh.ﬂ. Phéng diéu khién trung tam van hanh nha may ximang.

1.5.4. Cong doan lam nguéi clinker: Muc tiéu cong nghé ctia cong doan
nay la lam tang hoat tinh ctia cdc khodng clinker, thu héi nhiét thai (gi6 III
va gi6é IT) dé cap khi néng cho voi dot calciner va mady nghién than, cling
nhu tai clinker dén mdy dap nho réi dua lén dé vao 1 silé hoac cdc silo
chira. Thiét bi chi yéu cia cong doan nay la may lam ngudi clinker hiéu
suat cao cua Polysius hodc ctiia Claudius — Peters. Nguyén tic 1am viéc cua
mdy 1am nguoi clinker kiéu ghi thép 1a clinker tir phéu rét clinker xuéng tréi
rong khép trén dién tich ghi véi chiéu day 250 — 350 mm. Ghi thép chiu
nhiét dugc lap thanh hang ngang buéng may hinh 10 tunel, ci mot hang ghi

(M Néi chung la phai tin vao bdo cao clia cac may tinh linh vuc, nhung trong thuc té€ san
xuat van thudng gap cac s6 liéu bao cao sai do suf cd clia cac dudng day tin hiéu hoic
su c6 clia ban than may tinh, hoc mot su cd k§ thuat nao dé van cé thé dan dén bao
cao sai.

30



finh xen mot hang ghi dong. Chiic nang cua hang ghi dong la tai clinker di
doc theo 10 tunel vé phia trudc. Con chiic nang cua hang ghi finh 13 cho
khong khi lanh tit cac quat dp luc chui qua cdc khe hd clia ghi quat mat va
lay nhiét cha 16p clinker r8i thodt ra theo dudng thu hdi khi néng (gié 111
dén cap cho voi phun clia budéng phin huy carbonat. 86 quat cia mdy lam
ngudi clinker duge 1ap dit hai bén hong may (16 tuncl) tix 9 dén 11 cdi vdi
téng Iuu luong va dp lyc duge thiet k& theo dinh mic 1.8 — 2, 2 m'/kg
clinker. Ap lye va huu luong cac quat khong gicng nhau nhung phii di dé ép
qua cdc khe hd chia ghi va chui qua chiéu day cha 16p clinker trong qud trinh
lam mdt va thu hoi nhiét clia clinker, Lo tunel ¢é 2 ctta thodt khi: Ctra dau 16
(sat 1o quay) dé thu héi nhiét cha clinker tir 1200 — 1300°C xudng 600 — 800°C.
Cira thodt thit 2 0 cudi 10 d€ thu héi khi néng 300 — 400°C. Khi néng thu qua
clta nay mang di cap cho miy nghién than.

Cdc ghi duge lip nghiéng déc xudng phia trude (thudng tir 3 dén 4 do)
dé dé tdi clinker dén mdy dap bla. Trude day phd bién 1a may lam lanh ba
cap ghi thép. Hién nay nguoi ta di cai tién co cdu ghi 16t hon vé hiéu suat
1am nguoi clinker, ciing nhur t6t hon vé d6 bén nhi¢t va dé bén dn mon co
hoc nén may am ngudi clinker chi can hai cap vdi do doc hop 19 cha ghi.

Pdnh gid hiéu suat 1am ngudi clla cdc model mdy lam nguodi clinker
thuong duge can e vao cdc chi tiéu sau day:

I. Nhi¢t d¢ cua clinker ra khoi mdy 1am nguéi: Hién nay di dat dugc
63°C trén nhiét d¢ cha moi truong, vi du nhiét d6 trung binh cia khong khi
bén ngoai vé mba dong clia Viét Nam 1a 15°C thi nhiét dé cha clinker ra
khoi mdy lanh 14 65°C + 15°C = 80"C; nhiét do trung binh v¢ mla h¢ cla
Viét Nam 1a 35°C thi nhiét do clinker ra khoéi may lam ngudi ta: 65°C + 35'C =
100°C.

2. Hiéu sudt thu héi nhiét clta may lam nguodi c6 thé tinh gan ding
nhe sau:

q,.N,.1000

HST::
q,V, +q,V,

x 100, (%) (6)
trong dé Hg, — hi¢u sudt thu hdi nhiét;
q, — nhiét lugng chi t6n cho nung luyén 1 kg clinker PC;

N, —nang suat (T/h) lam ngudi clinker ciia mdy (téic A cha Id nung);
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1000 — he s6 chuyén doi tir tan sang kg;
100 — hé s6 chuyén déi sang %:
q, — nhiét lugng ctia 1 m* khong khi néng thu héi qua ctra |
cua mdy lam ngudi dua di cap cho voi d6t ciia calciner (gi6 III);
q; — nhi¢t lugng clia 1 m* khi néng thu héi qua cira 2 (cusi méy
nguoi) dua di cap cho mdy nghién than:
V, va V, — luu luong khi néng thu héi qua cira 1 va ctra 2 twong ting.
Hiéu sudt H,. > 80% la mdy lam ngudi tét.

3. Luu lugng khong khi lanh cap cho mdy lam ngudi clinker bing cdc
quat gié cua mdy. Chi s6 Iwu luong khi lanh thwong 1a 1,8 - 2.2 m'/kg
clinker. Chi s6 cang gén 1,8 thi hiéu suat 1am nguoi cang tot.

Ngoai ra hiéu svat 1am nguoi cia may lam lanh clinker ¢6 chi tiéu chi
ton dién nang (kWh/tan clinker) cang it thi mdy cang t6t. Tuong t, ciing
danh gid vé d6 bén cha cdc ghi lam nguoi clinker.

Cac thiét bi con lai cia cong doan lam ngudl clinker la mdy dap clinker,
bang tai, gau xich dua clinker lén dé vao silo chita, may loc bui finh dién va
silo chifa clinker. Mdy dap clinker ¢6 thé 1a may dap bia, miy dap cdn ép 2
truc, 3 tryc, ¢6 the 1a mdy dap ham, tlly theo nang sut 1.

1.5.5. Cong doan nghién, dong nhat vi dong bao, xuit ximing PC: Day
la cong doan cudi ciing clia qué trinh cong nghé san xuit ximang PC. Yéu
ciu cong nghé cla cong doan nay la chon lua ty 1¢ céc c& hat mot cich hgp
ly nhét cla ximing bot nhiam dat duge cuong do cao nhat trén co s& chat
lugng da c6 clia clinker vdi thanh phén khodng vi cdc chi tieu ché tao chia
né di day cong thuc hién trong cic cong doan trudc, con viéc bao géi vi
Xudt xudng nang vé cong viéc bdn hang hon la cong ngh¢ san xudt. Trong
cong doan cudi ciing ndy ciing bao ham ca cong viéc ki€m tra va danh gid
céc chi tiéu clia san phdm cudi ciing nhu cudng 6, thoi gian dong két,... d&
cap cho khich hang.

Do tinh chat ciia clinker PC cho phép van chuyén va bo quan dé dang
hon nhiéu so véi ximang nén cong doan nay c6 thé thuc hién trong pham vi
ctia nha mdy hogc ¢ thé téch riéng thanh mot tram nghién (nha mdy nghién)
ximang doc 1ap (hinh 12) duoc x4y lp & dia ban hodc gan dia ban ¢6 sie
tiéu thu 16n.
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Hinh 12. May nghién ximéng.
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Thanh phan cua ximang PC chi ¢6 hai loal la 95 - 96% clinker PC va
4 - 5% thach cao lam phu gia di¢u chinh thoi gian dong két. Vi vay ihiél bi
cta diay chuyén cong doan nay gom cé:

1. Hai két chita clinker va thach cao k&€m theo can dinh lugng lap dat ¢
dud hong thio cia két chita véi cap chinh xac cua can dinh lugng clinker t6i
+ 1% so v6i nang suit can va cip chinh xdc clha thach cao phai dat 16i
<+ 0,5% so v8i nang sudt can cua nd.

2. Mdy nghién ximang cé thé 12 mdy nghién dimg kiéu LM 46.2 + 2 C/S
cua Hang Loesche, hodc may nghi¢n bi Polysius cia Diic hodc mdy nghién
Horomill clia Phdp. Viéc chon kiéu loai may nghién ximang khéng nhiing tuy
theo yéu ciu nang sudl, d6 min ma con tiy theo kha nang va kinh nghiém van
hanh. tién 1¢i, nang lue stra chta vi ngudn cung ing phu tiing & trong nudc.

Cong viéc hoan thién v nang cao trinh do cong nghé trong nganh sin
xuit ximang cua thé gidi dang khong ngimg phat trién. Viéc chon Jira thé hé
md&i nhdt cda thiét bi ¢6 vu diém 12 t6n tai lau dai, gidm duge tiéu hao dién
nang va co nang van hinh. Nhung viéc chon lwa mot thé loai thiét bi ¢6 trinh
dd cong nghé trung binh, khéng lac hiu lat ¢6 san kinh nghiém van hanh va
¢6 thé phdt huy dugc kha ning ché tao va cung cap phu ting gid ré ma chat
luong khong xau & trong nude ciing 13 mot can nhéac cin thiét, Diéu quan
trong nhdt 14 chét luong va gid thanh clia san phdm phai dat dugc sic canh
tranh cua thi trudng hoa nhap khu vuc va the gidi.

Hién nay do min va ty 1& ¢& hat ximing cta ta dang c¢6 phan kém hon
mot 56 nhd mdy cha cdc nuée ling giéng. Ta phdi c6 bién phdp nang cip cic
vin dé nay dé du sifc canh tranh, vi du thay th€ mdy phan ly ¢@ hat da cé
bing mdy phan ly kiéu O-SEPA ctia Nhat Ban ching han.

Viéc déng bao va xuit ximang v6i nhin méc dep d&, bao bi sach s€ cling
12 mot giai phdp chio hang va canh tranh ban hang, vi biy gi¥ ximang khong
con qua khan hiém nhu nhitng nam trude 2000, cung khong du cau.

1.5.6. Chit long ciia ximang PC: Chat luong ximang PC ndi chung phu
thuoc thanh phan khodng va cde chi tiéu k¥ thuat ché tao clinker nhu hé s6
bdo hoa voi (LSF), tri s6 modun stlicat (Mg) va tri s6 modun alumin (M,).
Hé s6 bdo hoa véi cang cao thi ham luong khodng alit (C,S) cing nhiéu. Tri
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s& modun M, cing 16n thi téng cdc khodng silicat (C,S + G,S) cang 1dn,
phung 16n bao nhiéu thi da néi & muc 1.4. Con tri s6 modun alumin cang
16n thi ham luong khodng C,A cang nhiéu, nhung nhi¢u bao nhi¢u thi dd
nhét cha ham chay clinker cang 1én bay nhiéu va ly do tai sao khong chon
tri s6 M, dén qud 1,70 déi véi clinker 1o quay va khong vuot qud 1,5 d6i voi
clinker 10 dimg ciing duge giai thich 0 muc 1.4.

Ty 1& thach cao trong ximang PC phu thugc vio téng ham ugng cia hai
khodng C,S vACiA. Chat lugng clia ximang PC con phy thuge vao mic do
hoat tinh ciia cdc khodng néu trén, thanh phén c& hat va cic tap khodng cua
clinker ma chi yéu 1a MgO, TiO, va R,0. Can khong tan va lugng mét khi
nung ciia ximang cling anh hudng dén cudng do cta ximang vi suf ¢O mat
clia chiing 1am ha thdp ham luong céc khodng cua clinker. Vi vay trong tiéu
chudn chat luong ciia ximang déu han ch€ su ¢6 mat cdc tap khodng nay.

3 nudc ta chat lugng ximang PC dugc chia lam ba méc véi cdc chi tiéu
duoc quy dinh tai TCVN 2682-1999 {bang 4).

Bang 4
Mure quy dinh |
Chi tiéu chat lugng PC.-30 PC_40 i PC—50
1. Cudng dd chiu nén (N/mm?), khéng nhd hon: l
— M3u 3 ngay 16 21 31
— M&u 28 ngay 30 40 50
2. Théi gian déng két (phut):
— Bt dau, khang sdm han 45
— K&t thic, khdng mudn hon 375
3. b6 mim:
— % con lai trén sang 0,08 mm <15 <12
- B& mat riéng, blaine {cm’t/g) > 2700 > 2800
4. On dinh thé tich theo clinker, khong 16n han (mmj) 10
5. Ham lugng SO, (%), khéng I6n hon 3,5
6. Ham ludng MgQ (%), khdng idn hon 5
7. Lugng mat khi nung (%), khéng 1an han 5
8. Ham luong can khdng tan (%), khéng 18n hon 1,5 |
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Tuy nhién, mot s6 quy dinh trén diy da qua cd so véi the gidi, vi du mac
PC-30 & trén the gidi hau nhu khong cdn. O chau Au mac thip nht Ia M.
32,5 (EN 197-1-2000), cdn & My ham luong can khong tan va luong mat khi
nung quy dinh thip hon ta. Theo ASTM C.150-96 thi hai chi tiéu nay chi
quy dinh 0,75% va 3% tuong tng. Con d6 min ciing quy dinh 16n hon
(= 3000 blaine). Piéu nay chic chin ching ta phdi sodt xét lai tiéu chuan
TCVN 2682-1999 trudc khi hoi nhap.

1.5.7. Pham vi sir dung ximang PC trong xay dung: Ximang PC la loai
ximing sir dung phé bién nhat trén the gidi vi né khong nhimng 14 "banh my"
cha cdc loai bétong ma cdn lam via xay, trdt va 1a thanh phin cha y&u cta
cdc chiing loai ximéang khdc nhu ximéng Portaland—xi, ximang Portland hén
hop, ximéang Portland puzolan, v.v... Tuy nhién, ximing PC cdn c6 nghién
ctru thyc 1€ hodc phai duge xir Iy mét cdch than trong sir dung cho cde cong
trinh sau day:

1. D4 bétong khoi 16n cho cic dé, dap thiy loi, thiy dién, ... vi d0 toa
nhiét ctia né 16n;

2. Céc cong trinh ngam ¢6 nhiéu nude mach v c6 ion sunphat 16n hon
200 mg/lit néu ham luong khodng C,A > 8% va ham luong C.S> 58%, vidd
bén an mon sunfat kém;

3. Khong sir dung ximang PC cho céc cong trinh tiép xiic v&i nude bicn
va cdc cong trinh cé 1i€p xdc v6i héa chit, thue phdm, ¢6 do kiém cao hodc
pH<7, ..

4. Khong sir dung ximang PC cho bétong chiu nhiet, bétong ¢6 tiép xdc
v6i céc loai tia phéng xa (v, o, X-R, ...).

1.5.8. Qu# trinh dong rdn vi cdc sin pham dong rin cia ximing PC
Déng rén cha ximang Portland 1a mét qud trinh héa - 1y x4y ra kha phic tap
trong hé ximang—nudc v6i ty 1& nude/ximang phir hop dé tao thanh cdc san
phdm déng ran khdc nhau vé thé loai, kich thude, trang théi va hinh thé, vé
t6c do hinh thanh va ty sap x&p, lién ket va két cau vdi uhau thanh vit déo
trong thdi gian déng két réi déng rdp dan thanh dd ximang va bétong ch
cudng do nhat dinh va lam viéc duge trong cic cong trinh xay dung véi
nhitng moi trudng khic nhau.
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Theo Taylor H. F. W, Bogue R. H., Butt Yu. M., Timashev V. V., ... san
phim déng rén ximang PC la nhimg hydrat nhiéu dang va ¢6 dén hang chuce
loai (xem bang 5) ¢6 kich thudc, trang thdi va mang tinh thé khdc nhau, ké
ca nhitmg hat hoic nhan cha cdc khodng clinker chua hydrat hét va nudc vat
1§ (nudc thira). Vi vay dd ximang dong rin khong thé ¢6 dugc mét mang tinh
thé thong nhat nhu nhimg loai tinh khi€t tw nhién (nhu da voi sach, thach
cao, v.v...) ma vin ¢6 do cling vé cudng do nén, kéo,... tuang duong Vol mot

.s6 loai d4 ty nhién. Cho nén ¢o thé néi qud trinh h¢ ximang-nudc tr¢ thanh
vira déo réi dong két va héa ciing thanh dé 1a mot qud trinh ky diéu, phic tap
va khong dé gi phan doan, mo ta va giai trinh mot thuyét déng rdn ximang
Portland hoén chinh.

_ Niam 1765 nha khoa hoc Lavoisier A. L. ngudi Phédp [6] qua nghién
ciru hé thach cao—nuéc da két ludn rang: qui trinh két tinh cdc khodng
hydrat ximang x4y ra nhanh chéng va lién tuc, tao ra cdc tinh thé rat bé. Cac
tinh thé nay dinh két lai véi nhau thanh d4 rdn chic. Dén nam 1887 Le
Chatelier H. (ngudi Phap) da phdt triin nhan xét cia Lavoisier A. L. thanh
"gia thigt ket tinh" d€ giai thich qud trinh déng rin ximang. Taylor H. F. W.
[6] phan tich ring gia thuyét két tinh chi ¢6 thé phlt hop véi qud trinh déng
rén ximang don khodng nhu thach cao nita nudc.

_ Nam 1893 Mikhaelis W. va Hermans P. H. {6] da dua ra gia thuyét
héa keo vi gen dé gidi thich hién tuong dong ket va déng ran ximang. Theo
Taylor H. F. W. thi gia thuyét ndy con kha di hon gia thuyét két tinh cba
Lavoisier A. L. va Le Chatelier H., nén da dugc mdt s6 nha khoa hoc xem
xét, vi thuyét nay 1dy luc lién ket hydro lyc "Vander—Valsa", lyc hut dong
héa tri, lyc hidt bé mat, v.v.. . dé giai thich sy lien ket gitra cic tinh thé clia
nhitng sén phdm déng rén khéc nhau ¢4 kich thude va mang tinh thé khdc nhau.

—Nam 1926 nha khoa hoc Balcov A. A. ngudi Nga [4] di dua ra
quan diém ring, hydro silicat va cdc san phdm hydrat khic cua clinker
ximang & trang thai cac hat "gen” chi lic ddu—trong thdi gian dong két, con

vé sau qua trinh déng ran xay ra ti€p dién 13 nhd su xudt hién két tinh cha
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cac hydrat. Quan diém nay di dugc cdc nha khoa hoc ciing thoi thira nhan.
trit Taylor H. F. W. va cdc nha khoa hoc My.

— Taylor H. F. W. Copclend L. E.. Cantro D. L., Power T. C. (M%) [6] va
Grudemo A. (Thuy Dién) da phat trién gia thuyét keo—gen. Noi dung cla gia
thuyét niy ¢é thé tém tat nhu sau:

Vita ximing thudng cé ty 1¢ nudc tir 0,3 dén 0,7 tuy loai va theo khi
lvong ximang. Do phan dng gilfa cdc phan tit nudc va cig hat ximang, trén
bé mat ctia mdi hat ximang tao ra mot 1Gp céc hgp chat cau tao mdi — hydrat.
Mot phén cha céc cdu tao mdi dé duge boe ra khoi bé mat cac hat ximang va
chiém khong gian ¢ chita nuéc gitta cdc hat. Con phdn con lai (6 trang théi
chua én dinh) thi cdc phan tr nude len vao hap phu kin bé mat con lai. Lic
niy nhitng hat Ximang véi 16p cdu tao mdi chua 6n dinh trd thanh nhimg hat
keo dang "huyén phd caloit", kich thudc tir 10 dén 1000 A" (antrem). Dong
thdi IGc nay bit ddu ket tinh nhing phdn t&r hydroxit canxi — Ca(OH), va
lang xudng "méi trudng” xen k& véi nhing hat keo va cdc ion AL™, Fe',
SiO2"... H6 ximang nhanh chéng tién t6i bdo hda Ca(OH), so vdi cic hat
keo va céc ton néu trén. Nhitg hat keo—gen caloifvéi luc hiit bé mat, céc lien
két hydro va luc "Vander-Valsa" di xich lai gan nhau hon va dinh két véi
nhau. Hién tuong nay chinh 12 trang thdi dong két cia vita ximang.

Khi ham luong cic cdu tao mdi — hydrat dd khd nhi¢u thi xdy ra hién
tugng bio hda clia timg thé loai cau tao méi trong khong gian chiia nudc nén
céc mim két tinh phét trién va din dén két tinh nhilng hop chat ket tinh 16t
nhu C,AH,, Ca(OH),, C,AH, va mot s6 hydro silicat canxi v6i 11 thé loai
ghi trong bang 5. ’

Khi vita ximang dd héa cing thanh di (trong thdi gian t6i thi¢u 1a 2
ngay) thi ¢6 thé xem d4 ximang nhu mot thé bétong vi min, trong do c6t licu
1a nhitng tinh thé rin khdc nhau, cdn chét dinh ket 1a céc tobermorit bin két
tinh (C—S-H (IT) vd C-S-H (1)) & dang keo—gen.

Dén thoi ky 1950-1980 thuyét keo—gen vé déng ran ximang cing da
dugc nhiéu nha khoa hoc nghiém ching lai va phét trién thém nhu Lafuma
(Phdp), Sushev M. M. (Nga), v.v...
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Bdng 5

Théng ké 22 hop chat 1a san phdm déng rin cda ximang PC

) . Kich thudée mang tinh—l
Hop chdt déng ran S$6 phan tu Cdng thirc ciu trac cda .o
. - the (AY /
ximing PC — hap chat — B . 1
Ca® | 5i0, | H,0 a | b c |
A, Tricanxi hydro silicat 4] 2 3 Ca{Si,Oy).{OH); - - -
2. Holdrolit canxi 2 1 Ca,{Si0,).(CH), - - -
3. Hilebrandit 2 1 1 Cay{Si0,).(OH), - - -
4. Hydrat u-C,S 2 1 i Cay(HSI0,).(OH) 934 | 922 | 1061
5. Phochagit 4 1 Ca,(SiO)s (OH), - - -
6. Ksonolit 6 ] g Cay(Sis0 ). (OH), 171 | 734 | 14,08
(2]
7. Tobermorit 14 A 5 5 o Cag(Sis01:M3).8H,0 ] 14 i ~ -
{két tink hinh kim} ' '
Lo |
8. Tobermorit 11,3 A 5 6 5 Cay(SisO:eH,) 4H,0 11,3 7.3 l 22,6
{két tinh hinh kim)
Q
9. Tobermorit 9,3 A 5 6 | 2 Cag(SigO1aH,).2H,0 9.3 - -
{két tinh hinh kim)
10. Hyrolit 2 | CaylSip0.0).(0H)8H,0 | 872 - 6,22
41. Pha ¥ 3 Cag(Si,0.).(SI0)(0H,0 | - - -
12.Pha Z 3 ? - - -
13. Tobermorit C-S—H(I)
o cis=08+1 ? 112 7.3 -
{ban két tinh) 14 A
14. Tobermotit C-8-H(Ih ‘
o cis=15-2 7 - - -
(ban két tinh} 9 — 14 A | ‘
15. T(?bermorit v dinh CiS> 15 5 L _
hinh {gen) -
16. Hydro aluminat canxi C A H | |
{két tinh 1dm luc giac) 4 1 19 CAH, 577 - 1089 .
17, —nt- 4 1 13 CuA Hia 574 - 7.7
18. —nt- 2 1 B C,A Hs, 5.70 - 10,7
19, —nt-
o b 3 1 6 CaA Hg 1257 | - -
{két tinh hinh 1ap phuong}
20. —nt—
- s | 3 | 3 CAH; 1287 | 1242 | 89
{két tinh hinh tam phangj
3=
21. Ettringit {Trisunfo) 3 1 32 oA 3Cas0,.(31-32H,0) 11,23 - 21,44
2.
22. Monosunfo alumin 3 1 ‘ 12 C4A.CaS0,.12H,0 570 | - | 892
canxi L_ -




Nhﬁng nghién ciiu bé mat d4d ximang déng ran 28 va 60 nghy & céac
trang 3-7 tai phu luc 3 ctta chiing 16i (bang phuong phédp kinh hién vi dién tir
tai Trudng dai hoc Bich khoa Kiev Lién X6 truSe day)la nhimg nghi¢m
ching phit hop v6i thuyét keo—gen nhi€u hon 13 thuyét két tinh. Ching ta
cho rang khé ¢6 thé két cdu thanh d4 ximang ma san pham déng rin cta da
nay c6 rat nhiéu thé loai véi kich thudc mang tinh thé, mdc do két tinh khéc
nhau lai trén lan véi nhitng hat khodng ximang chua kip hydrat, nhimg 16
x0p, nhitng phéan tir nuée vat 1§, v.v... ma khong vai rd lién két cia nhimg
phan tir keo — gen.

Cdc hop chat hydro alumoferit tao ra cling ¢6 ty 1é phan it C/F/H gidng
nhu cdc hgp chat hydro aluminat C/A/H va ¢6 khoang cdch giita cdc mat
phang trén gidn d6 ronghen pha gan gioéng nhau ma dién hinh 13 C,FH, ¢6
khoang cich d = 5,18 A vO1 cudng do trung binh thi C,AH, c6 khoang cach
d =5,16 A v6i cudng do manh, v.v... [6].

Téc do hydrat cha cdc khodng ximang phu thudc chl yéu vio miic do
hoat tinh ciia ban than timg khodng va do min clia chiing. Ching ta ¢6 thé
nhan biét mitc d6 hoat tinh cha cdc khoing ximang théng qua muic do 10a

nhiét trong qud trinh hydrat ctia chiing ghi & bang 6.

Bdng 6

Nhigt hydrat cia cac khoang ximang PC (Cal/g)™®

Loai khoang | yoanphan | 3 ngay Tngay | 28ngay | 90 ngay | 1nim
G5 120/120 80/58 98/53 106/30 120104 | 117
C,S 62/62 15/12 25/10 40/25 47/42 —I54
CA - 2074207 121/212 | 158/372 | 200/329 | 220/311 | —/279
CAF 100/100 26/69 40/118 60/118 96/98 -/90

™ T s6 1a s6 liéu chia Buti Yu. M 18], mau s3 1a sd liéu cla Taylor H. F. W [6].
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Tir cac nhiét lugng hydrat ghi & bing 6 chiing ta c6 thé lap dugc day
hoat tinh cla cdc khodng clinker ximing Portland nhu sau:
CA>CS>CAF>CS (7)
Tir céc cong thic cau tric cdc sdn pham déng ran ghi & bang 5 va voi ty
1& thanh phin (%) clia c4c khoang ximang PC ngudi ta cé thé tinh duge ty 1¢
(%) nude tiéu chudn cha ximang PC. Tir ty 1é nuéc tiéu chudn c6 thé tinh ra
ty 1& nudc/ximing cho méi loai vita ximang va ty 1& nude can thiet cho cap
phdi bétong.
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2. XIMANG PORTLAND HON HOP (PCB)

2.1. Thénh phén va phuong phép san xuét

Ximang Portland hén hop ta loai ximang dugc nghién chung ba thanh
phén gém 61 — 81% clinker, 35 — 15% phu gia don khodng hoac da khoang
vat 4 — 5% thach cao. Ciing ¢6 thé tron chung ximang PC va bot min phu gia
theo ty 1¢ thiét k& trude boi mac ximang PCB. Phu gia da khoang c6 thé 13
hdn hop cha khoang hoat tinh v6i khodng tro hodc khodng xir 1§ mau sic
ximang. Ty 1& thach cao duge tinh theo ham lugng SO, clia ximang PCB.

Phuong phdp san xuat la phuong phédp nghién chung hay trén chung di
ndi & trén.

2.2. Chat lugng ximéng PCB

Chat luong clta ximang PCB phu thudc vao chat lugng clinker Portland
hodc chat lugng clha ximing PC, chat luong chia céc phu gia khodng va chit
lugng hoic trinh d¢ cong nghé san xuét.

Vé chat lugng cua clinker Portland hoiic clia ximang PC chirng toi da
giai trinh & myc 1. & day ching 161 s& néi ky vé chat lugng cha céc loai plu
gia khodng khéc nhau va chét lugng ciia cong nghé san xudt.

2.2.1. Phu gia khodng cho ximang PCB va chat luong cua chiing: Phu gia
khodng cho ximang PCB chii yéu ¢6 hai loai: loat phu gia hoat tinh va foai
phu gia tro. Loai phu gia hoat tinh duge chia 1am bén muc [2]:

1. Miic hoat tinh y€u ¢6 d¢ hiit voi < 60 mg CaO/gam phu gia. Tiong
tng véi loai ndy ¢ dé bazalt chic dac (y > 2,3 g/cm’), tro than con ham
luong than chua chdy > 10%, sét kep tang than, dd voi sét ngheo canxi
(CaO < 40%), trepel tap Phdp Cé (Hai Phong), Thugng Chidu, Ha Chidu, ...
chua qua say, v.v... 1a phu gia loai 4. |

42



2. Miic hoat tinh trung binh ¢6 do hoeat tinh hit véi 61 — 90 mg Ca(}/gam
phu gia. Tuong vmg véi mifc hoat tinh nay c6 tro, xi than nhiét dién chua
than chua chdy nhd hon 10% vi da qua sdy & 110 — 150°C, d4 bazalt X3p nhe
(y < 2,3 g/cm®) ciia Phit Quy (Tay Ngh¢ An), Son Tinh (Quang Ngai), Ba Ria
— Viing Thu, dat tro nii lita Do Linh, Vinh Linh, Cam Lo (Quang Tri) da qua
sdy 110 — 150°C, v.v... Day la phu gia khoang loai 3.

3. Miic hoat tinh khi cé do hat voi 91 — 120 mg CaO/gam phy gia.
Tuong tmg vé6i loai ndly ¢6 mot s6 via cha bazalt Mu Rua (Ba Ria — Viing
Tau), mot s6 via bazalt x6p & Phit Quy (Tay Nghé An), mot s0 nui nho dat
tro ndi lira & Cam Lo (Quéng Tri) di qua sdy dén d6 4m < 5%. xi phiét dién
duoc 1am lanh nhanh va xi 16 cao Thdi Nguyén khong dugc lam lanh nhanh
va hoat héa t5t. Day 1a khoang loai 2.

4. Phu gia khoang c6 mic hoat tinh cao, d§ hit vol phai dat trén
120 mg CaO/gam phu gia. Tuong tmg vdi phu gia khodng loai 1 nay ¢ nudc
ta rit hiém, nhung trude day di co, nhu mot s6 via dd bot bazalt Mu Rba (Ba
Ria — Viing Tau), mot s6 via clia dat da tro nii Ira Cam Lo (Quang Tri) dugc
sdy dén do 4m 3% va xi gang thép Thdi Nguyén dugc hoat hoa t6t, 1am lanh
nhanh vi dugc sdy dén do 4m < 3%.

Hién nay phu gia khoang loai 1 con lai khong ddng ké, trit \uong quad it.

Puzolan Son Tay say dén 700°C tuy do hiit voi dat loai 1 nhung mau sac
dd nau va vang nén khong dugc cdc nha mdy ximéng wa chuong.

Loai phu gia tro dang dugc st dung phd bign I d4 voi mau den dau va
da voi sét ngheo canxi.

222 Vai tro va co ché thiy luc ciia phu gia khodng doi voi ximang PCB:
3 phén trén ching ta da lam quen v&i danh tit "do hat voi” clia cdc loai phu
gia khodng. Khi phan loai chdt luong clia cdc phu gia khodng, ching ta Ja
phan theo kha nang hit voi cha ching. Nhur vay ¢4 nghia ring mét phu gia
¢6 kha nang hut voi cing 16n thi chét lugng clia phu gia cang 16t.

() phan niy chiing t6i s& ¢§ gng giai trinh nhing cau hoi:

1) Tai sao cdc phu gia khodng c6 kha nang hit vOl, hit voi bdi nhimg
thanh phan gi?,

2) Kha nang hit voi phu thuoc nhitng yéu 16 gi?,
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3) San pham hit voi chia chiing 1a nhitng gi dé r6i nam duoc thuc chat
hoat tinh thiy luc cha cdc phu gia khodng khac nhau.

4) Chiing ta ciing can bi€t co ch€ tao ra hoat tinh thiy luc cba cic phu
gia khodng c6 may hinh théi va hinh thdi ndo la chu y&u?

Tai ngudi tai lieu [2] ching téi di ¢ hudng dan cach ddnh gid hé s6
thuy luc cia cdc phy gia khodng cho ximang PCB. Dé cho ¢6 tinh hé thong
trong giai thich cdc hinh thdi co ché hoat tinh thity Iuc, chiing t6i xin nhéc
lai va c6 bé sung nhut sau:

Phuong phap danh gid hé s hoat tinh thay luc cua phu gia

Muén ddnh gid nang luc hoat tinh thiy luc clia mdt hay hai, ba loai phu
gia khodng cho ximang ching ta phai cdn than thuc hién cic thi nghiém
sau day:

« Pdu tien chon 1 loai clinker Portland ¢é chat luong 6n dinh cho ca
toan mau chon (thong thudng khoi lugng 50 kg) bang cach tron tuy
cho that déu, siang bd bui (hat nho hon 2 — 3 mm). Clinker dung trong
bao hoac hop cach 4m dé thyc hién di cdc thi nghiém. Clinker ciing
can c4ch bui, khi CO,, hoi kiém, v.v...

e Chudn bi cdc thiét bi thuc hién cdc thi nghiém dé dam bao tinh déng
nhat cac diéu kién thi nghiém nhu cing mifc dé chinh xdc cta cin
licu, ti sdy cling nhiét d¢ sdy am cdc phu gia khodng, mdy nghién thi
nghiém ciing thé loai. Ciing ty 1€ bi dan nghién, thoi gian d¢ khéng
ché duge do min ximing PC va PCB ché tao trong phong thi nghiém,
khuon tao miu, nhiét d6 dudng mdu, thé loai m trén viva, leai cat
tiéu chudn ciing mé 1ay, may nén ép thir cudng dé nén R, R, Roy....
déu nhu nhau, v.v... Ké ca mhan vién thuc hién thi nghiém cling
khong thay déi va loai nudc ngot sir dung tao vita ximang ciing phai
ciing loai, cung nhiét do.

 Cic loai phu gia khodng la d6i tugng xdc dinh dé hoat tinh (thay luc
phai dugc lay cing kh6i lugng nhu nhau (vi du 10 kg méi loai), trén
déu sau khi qua mdy dap nho, tron déu bing tay, loai trit bui, va dugc
sdy cling thiét bi say, cing ché do sy dén do dm an dinh truéc (vi du
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dén 3 + 0,5% hay dén 5 £ 0,5%). Sau khi say cdc phu gia cling dugc
bao quan cung ché€ do nhu clinker.

« Thach cao dua vao thi nghiém ché tao cdc mé ximang PC va PCB
trong phong thi nghiém ciing phai duge 18y mét lan, mot 16 co khoi
lwong xéc dinh, qua may dap nhd va duge bio quan nhu trén.

DAu tién ché tao “16” ximang PC trong phong thi nghiém (khéi fugng
khoang 10 kg) gém hai thanh phédn: 95 — 96% clinker va 4 -~ 5% thach cao
¢6 d6 min chudn (% trén sang 0,08 mm va ty dién) dé 1am chuin do min cho
céc"16"ximangPCB ti€p theo. Céc "16" ximang PCB duge ché tao cung loai
ctinker,-thach cao, chi khic nhau ty 1& (%) phu gia khodng déi v6i méi loai.

Céc ty 1& phu gia cha mot loai cdch nhau 2% (8. 10, 12, 14, 16, 18, ...
%). C6 bao nhiéu ty 1¢ thi cé bay nhieu "16" hoac mé ximang PCB. S6 mau
cd - 1y m&i mé thi nghiém khong it hon 18 méu 4 x 4 x 16 cm, moi lan thir
(R, R,. Ry,) 6 miu dé loai 1 — 2 mu c6 két qua khac bigt vdi cdc mau kia.

Két qué cic 1an thir cudng do nén R, va R, chi dé so sdnh bien thién
phét trién cuong do, con ket qua thir cudng d6 nén R, méi duge idy d€ ddnh
gid hoat tinh thity lyc clia phu gia. S¢ di phai lam nhiéu thi nghiém vdi ty 18
phu gia cdch nhau 2% 12 dé chon duoc mau ximang PCB nao cé cuong dé
R, bing cudng do R, cua ximing PC, e la:

R,, (PC) = Ry, (PCB) (8)

trong d6 thanh phin clia ximing PC 1a: 96% clinker + 4% thach cao;
thanh phan cta ximang PCB 1a: x% clinker + y% phu gia + 4%
thach cao. '

Vay heé s6 hoat tinh thily luc ctia phy gia la:

K=—2"— 100 (%) (9)
y + X

K duge tinh bing % vdi diéu kién phai théa man di¢u kién (8). Phu gia
khodng nao hé s6 K 16n hon thi chét lugng 16t hon. Tuy nhién trong trudng
hop hai phu gia khodng ¢6 hé 56 K tuong duong nhau thi phu gia nao ¢6
cudng do R, cao hon thi ¢6 thé ket luan phy gia &y t6t hon, vi R, cao hon thi
thdi gian thdo van khuén dic bétong s& ngan hon. Di nhién ldc danh gid de
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tranh sai s6 trong khi 1am thi nghiém, ngodi viéc ¢6 thé lap di lap lai thi
nghiém dé két luan mot cach chic chan hon, can phai d6i chiing véi két qua
thir do hit véi ciia hai loai phu gia.

Phuong phdp danh gid hé s6 hoat tinh thuy luc nhu trén dp dung dugc
cho moi loai phu khoang: puzolan, tro xi nhiét dién, xi hat 16 cao gang thép,
d4 bazalt, dat tro nii 1ira, dd sét tang than, trepel tap, da voi sét va da vol
mau den diu, v.v...

Co ché hoal tinh thiy huc cia phu gia khodng ximaing PCB

Trude khi ban vé co ché hoat tinh ctia phu gia, chiing ta di lam quen voi
phuong phép dénh gid he s6 hoat tinh thuy lyc cta ching.

Co ché hoat tinh thiy lyc cha phuy gia dugce thé hién dudi hai hinh thdi
sau day:

1. Hinh thii 1y hoc la hinh thdi lam nhiém vu tao mam k&t tinh c¢ho
nhitng hop chat hydrat c6 khi nang ket tinh thanh tinh thé. D&i v&i nhiing
san pham déng rdn ximang & dang keo—gel thi phu gia lam nhiém vu vira la
cot lieu rin cho betong vi min va vira 1am nhitng "¢di ném" chiém nhiing 16
X6p tao ra trong qua trinh két cau di ximang va bétong. Vi trong cdc hop
chat hydro silicat canxi ¢6 kha nang két tinh hinh kim nhu ksonolit, hydrat

o—C,S, tobermorit 11,3A , 9,3A va cdc hydro aluminat canxi nhu C;AH,
(két tinh tinh thé hinh 1ap phuong), C,AH,, (két tinh hinh tdm luc gidc), v.v...
nén vai trd ¢6t lieu vi min va lam nhitng "cdi ném" chat cic 16 x3p clia dd
ximang ciing bi han ché. Vi vay higu qua ctia co ch€ hoat tinh thiy lyc thé
dang nay chi dao déng 7 — 10% phu gia. Trén 10% thi phan dur thita phy gia
s¢ 1am giam cudng do cia ximang do khong di1 luong keo—gel dé k&t gan voi

né. Do dé thong thudng cac phu gia tro (gach non, da voi, ...) chi c6 thé pha
dén 10% 1a o1 da.

2 Hinh thai co ché thit 2 méi 1ahinh théi co ché chii yéu do nd 1ao ra
mot phéan cdc sin pham déng rén ximang c6 tinh dinh két nhu ximang. D6 la
két qua phan ting héa hoc cta phiing phén tir silic (Si0,) hoat tinh va nhém
(Al,0,) hoat tinh cha ban than cdc phu gia khodng. Nhy vy thuc chét coa co
ché hinh thdi nay 1a 4i luc héa hoc cla ham lirgng SiO, hoat tinh va Al O,
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hoat tinh vé&i hydroxit canxi — Ca(OH), vi cdc hydro silicat ¢o ty 1& C/S cao
(C/S = 2) tao ra trong qud trinh hydrat cac khodng silicat canxi cua clinker
Portland:

« D6i véi Si0, hoat tinh c6 ba kha nang phan ting nhir sau:

a) Si0, + Ca(OH), = C-S-H (C/S = | + 2) —hilebrandit
b) Si0, + C,SH =2 C-S-H Tobermorit
¢) SiO, + C:SH, = GSH + C;S¢H, . v.v... hyrolit

. DGi v6i ALO, hoat tinh ciing c6 khd nang tao v6i Ca(OH), d¢ thanh

nhitng sén phim déng rin sau day:

d) ALO; + 2Ca(CH), + 6H,0 = GAH,

e) ALO, + 3Ca(OH), + 3H,0 = C.AH,

f) ALO, + 4Ca(OH), + 9H,0 = C;AH,;, v.v...

» D6i véi phu gia 1 xi hat 10 cao gang thép thi ngodi 6 kha nang phan
tmg tao thanh cdc hop chat dong rin ximang PCB néu trén, ty thuoc
vao ham luong cic khoang B-C,S, CS, CA, C,A.,... trong xi ¢4 them
khi nang tao ra nhimg hop chat dong rin ximang PCB thudc cac
dang sau day:

g) p-C,S + H,0 —2- C,SH
hyCS+HO0 s CS-H

k) CA + Ca(OH), + TH,0 = C,AH,

i) C,A + 8H,0 = C,AH, , v.v...

Nhu vay hiéu sudt ciia hinh théi co ché héa hoc nay phu thude vao ham
lugng ctia cdc oxit hoat tinh néu trén. -

Khi nung, sdy cic phu gia khodng chia SiO,.n H,0, ALO,m H,O va
cdc hop chat hydrat khac thi cdc phan tlf nuée lien két bi phan hay, béc hoi,
dé lai do réng va céc khuyét 1at khdc nén mic do hoat tinh cha cac khodng
loai nay cang cao hon, tire 1a phan ng nhanh hon va nhidu hon véi Ca(OH),
va céc hop chat hydro silicat hé o6 kiém C/S cao dé tao ra mot lugng bo sung
ham lugng cdc san phdm déng ran, lam tang nang luc dinh két bo sung cho
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ximang. Vi vy ma gidm bét dugce ty 1€ (%) clinker Portland va tang dugc ty
lé phu gia khodng trong ché tao ximang PCB. Trong truong hop nay, ty 1¢
phu gia khodng trong ximang PCB ¢4 thé ting dén trén 50%, tham chi dén
70 — 80% do6i véi loai phu gia 1a xi hat hda 16 cao gang thép.

e} day xin b6 sung thém rang, trong cic loal phy-gia tro ¢d loai di voi
(tuy theo ting noi mtc dé hoat tinh cia né cé khacnhau)ynhu da voi sét thanh
tao & ngdm dudi dat, ngoai hinh thdi co ch€ 1y hoc néi trén, né cling cé kha
ning nhat dinh vé co ché héa hoc do né c6 thé phan tGng véi khodng C.A va
khodng thity héa ca né 1a C;AH, dé tao thanh hop chat déng ran goi Ia
carboaluminat canxi cé dang

CaCO, + C,A(CAH,) + ni,O = Ca,A.CaCO,.(11 - 32) H,0 [41

Hop chét nay xay ra cham lam tang thé tich da ximang.

Vi vay ma khong 14y lam la la tai Nha mdy Ximang Luksvaxi Huong
Tra (Hué) lic ddu sir dung dé voi ngheo canxi (CaO < 45%) dé 1am phu gia
cudng do nén cé cao nhung dd ximéang don va bi nit ran bé mat. V¢ sau
ching t6i nghién cttu dua thém tro nd’ Itra Cam Lo (Quang Tri) lam phu gia
hdn hop thi nhuge diém nay mdi duge trir khir va vita Ximang c6 déo hon,
xay trat va dé bétong khong con bi nift ran.

Qua c4c phan ing héa hoc (a —> i) néi trén ching ta ciing thay rd ring
cdc oxit hoat tinh clia cdc loai phu gia khodng déu phan tng v4i Ca(OH), va
céc hop chét hydro silicat kiém cao (C/S 2 2) ctia ximang PC. Néu ham
luong céc oxit hoat tinh (Si0, 4, AL Oy cha phu gia cang 16n thi dot hei
ham lugng Ca(OH), clia ximang PC (ho#c clinker Poriand — mét thanh phan
chl yéu cha ximang PCB) cang l6n. Tir day ching ta can luu ¥ rang, he s6
hoat tinh thity luc ctia phu gia phu thydc khéng nhitng vao chét lugng rieng
ctta minh ma con phu thudc vao chat lugng cha phan clinker Portland hoic
clia phan ximang PC tron chung v6i né d€ thanh ximang PCB. N6i mot céch
rd rang hon nhu sau:

o Khi chat lugng clinker Portland hoac ximéang PC khong thay doi thi

v6i nd, méi loai phu gia khodng thé hién mot hé s6 hoat tinh thuy luc
riéng ctia minh. Hé s& hoat tinh thily luc nay la tong luc ctia hai hinh

thadi: hinh thdi co ché 1y hoc va hinh thai g ch& héa hoc.
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» Doi véi méi loai phu gia khodng vdi ly tinh va héa tinh én dinh thi he
$0 hoat tinh thity luc duoc thé hi¢n cang 16n néu chat luong ciia

clinker Portland (hoic ximang PC) ¢

ang cao (hé s8 bao toan cing

I6n) va the hién dat hé s6 cao nhat néu ximang clinker Portland (PC)
cung ¢ap di v thiva cho phan ting hét v6i ham luong Si0, va ALO,
hoat tinh ¢6 trong phu gia & do tudi 28 ngay déng rin.

Dén day, 4 cau hdi diit ra & tén chic di dugc gidi trinh v
rang van chua thda man.

¢ cab

an, du

Sau day 1a thanh phan clia mot s& phu gia khodng cla Viet Nam (bang 7).

Bang 7
[ !
Thanh phin héa hoc (%)
Phu gia
MKN | Si0, | ALO, | Fe,0, | CaO | Mgo | R,0 TiO, | so, 3
Diatomit
) . 11~ | 88— 015~ | 02- | 02- ! g4
Thiy Nguyén 1,64 | 1,04-2 - -
18 94 050 | 05 | 0o 0.6
(H. P)
Bazalt Vinh
Linh 308 | 50,14 | 16,27 | 1050 | 749 | 751 | 426 | 056 - | 9981
(Q. Tri)
Bazalt Ph{
Quy(Nghe | 395 | 4511 | 16,15 | 1187 | 967 | 7.01 | 524 - - 89,0
Art}
Bazalt nai
Thom (B 3.08 14502 | 16,85 | 1296 | 994 | 7,10 | 201 | 05 - | o746
Ria)
Tro nGi Ia 12.4
Cam Lo (Q. g’ 3774 ) 2645 | 1715 | 206 | 211 | 112 { 035 - | 99,47
Tri)
Tro xi nhiét i
froxinhigt | o o3 | s0.25 | 20.40 6680 | 190 | 1,30 | 249 | 040 | 058 | 9944
dién Pha Lai .
3 voi sat 412
Daveiset | 412y 145 | 034 | 4578 | 478 | 040 | 035 | 020 | 9968
VAN Xa (Hug) | 2
|
i hé 29— | 18- a5~ 04- | 04—
Xlgangthép | o o 14-17 78 | - -
Thai Nguyén 34 17 40 05 | 047
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2.2.3. Chit luong cua ximang PCB

Theo quy dinh ciia TCVN 6266-1977 thi ty 1¢ phu gia khodng trong
ximang PCB chi dugc pha trong khoing gidi han tir 10 dén 40%. Quy dinh
nay phit hop véi chat tugng cdc phu gia khodng hién ¢6 cla Viét Nam ghi
trong bang 7. Riéng xi 10 cao gang thép Thdi Nguyén va tro xi nhiét dién thi
du theo cdc tiéu chudn cia nudc ngoai nhur JIS A6206-1997 ciia Nhat Ban,
EN 197-1: 2000 ctia EU, ASTM C989 ctia M§, GOCT 10178 ctia Nga, v.v...
déu cho phép pha dén 50% déi véi tro bay va dén 70-85% d6i véi xi 1o cao
gang thép, nhung vi xi gang thép Thadi Nguyén chua ¢ cong nghe 1am lanh
va hat héa hoan chinh nén chat lugng chua cao, do dé trong thuc & cling chi
pha dén 20%. TCVN 6260-1997 con quy dinh ring, moi ngudn phu gia
khodng trude khi dua vao san xuat ximang PCB phéi qua nghién ciu cin
than va phai dugc co quan ¢6 tham quyén cho phép. Quy dinh nay rat can
thi€t cho viéc kiém soét cdc nguén phy gia dang va s& sir dung dé san xuat
ximang PCB nham dim bdo chat lugng khong nhiing cho ximang PCB ma
con dam bao chat lugng cic cong trinh xay dung. Qua vay, 1y do phai kiém
sodt chal lugng va ty 1¢ phu gia khodng trong san xuat ximang PCB di duoc
giai trinh tai tai lién [8].

TCVN 6260-1997 quy dinh cu thé 5 chi tiéu chat hrong cho ximéang
PCB nhu bang 8.

Bang 8

Muc quy dinh

i tidu cha imang PCB
Chi tiéu chat lugng ximing M.PCB-30 | M.PCB-40

1. Cudng d6 nén (N/m?) khéng nhé hon:

—Mau 3 ngay (R.) 14 18
— M&u 28 ngay {R,) 30 40
2. Thai gian dong két:
~ B&t ddu (phut), khang sdm hon 45
— Kat thie {gid), khéng mudn hen 10
3. B6 min ximang:
— % con lai trén sang 0,08 rﬁm. khéng I6n hon 12
— Ty dién bé mat {blaine, cm?%g), khang nhé han 2700
4, B 8n dinh thé tich theo Chatelier (mm), khéng ldn han 10
5. Ham lugng SO, (%), khong I6n hon 3.5
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Pai véi chi tiéu d6 min (blaine) cdc tiéu chudn nudc ngoai (Nga, MY,
chau Au, Nhat Ban...) déu quy dinh 16n hon TCVN 6260-1997 dén 5000
blaine. Tiéu chuin ndy ciing chua quy dinh chit lugng cho mac PCB-50,
mac ddu di ¢6 mot s6 nha mdy ximang mdi cha ta dang quang cdo cho mac
mdi nay.

2.2.4. Pham vi sir dung ximang PCB

Ximang PCB ciing 1a loai ximéng st dung rat phd bién, nhat 14 & nudc
ta. Tuy thudc vao thé loai phu gia khodng, ximang PCB c¢6 thé ¢6 nhiing tinh
nang sau day:

Tinh bén sunphat néu phu gia khodng 1a puzolan, tro xi nhiét dién, xi
[0 cao, tro ndi 1lra Cam L9 (Quang Tri), phu gia bazalt loai bot x6p it
kiém nhu bazalt Ba Ria — Ving Tau, Son Tinh (Quang Ngii),
diatomit tap Thily Nguyén (Hai Phong)...

Kha niang tda nhiét it hon ximang PC do sau khi pha cic leal phu gia
khodng néi trén vao ximang PC dé thanh ximang PCB thi ham lugng
cdc khoang alit (C,S) va alumiat (C,A) bi gtam thdp so véi ximang
PC. Vi vay ximang PCB ciing c6 thé sir dung dé dic bétong khéi 16n,
bétong cdc cong trinh ngdm c6 nong do an mon sunphat < 400 mg/lit.
Diéu cén than trong trong sit dung ximang PCB 1A phai kiém tra
nghiém ngat téng ham lugng kiém Na,O + 0,658 K,O d¢ tranh sur an
mon bétdng c6t thép ma chiing toi da ¢6 ban ky tai tai lieu [8]. Dai
vl cdc bétong mac cao (M = 30) thudng han ché tdng ham luong
kiém ndi trén & dudi mite 0,7%. P61 véi cac bétong mac thap (M < 25)
t6ng ham lugng kiém c6 thé cho phép < 1%.

Ximang PCB-30 sir dung xdy trt 16t cho moi cong trinh.

Ximang PCB khéng sit dung dugc cho cdc cong trinh bién, céc cong
trinh ngdm c¢é nong d¢ sunphat > 400 mg/lit.

Ximang PCB véi phu gia 12 puzolan, diatomit, tro xi nhiét dién, tro xi
16 cao, khong st dung duge cho cac cong trinh dé, dap nudc ma mue
nude dao dong hang ngay lic cao, lic thdp do san pham dong ran clia
céc ximang nay cé nhiéu keo-gel nén dé bi mat nuée dé co ngét lai
vh d€ dang hit nudc d€ twong nd thé tich.
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3. XIMANG PORTLAND - PUZOLAN (PCyy)

Ximang Portland — puzolan thuc chat cﬁhg 12 mot loal ximang Portland
hén hop PCB. Su khac nhau & day chi 1a phu gia don va phu gia hén hep phai
¢6 hoat tinh ht voi dat mic khd trd lén. tic 1d mic do hit voi ciia mot gam
phu gia puzolan trong thdi gian 28 ngay & trong moi trudng dung dich 5%
CaQ khong duge it hon 90 mg Ca().

3.1. Chlng loai vé chdt lugng cula phu gia puzolan

Puzolan ducc phan 1am hai loai chinh 14 puzolan thi¢n nhien va puzolan
nhén tao.

Puzolan thién nhién ¢é cac khodng khic nhau nhu trepel, Jiatomit,
opoka, tip, tro niii lira, d bazalt bot x6p, sét kep tang than, opan {silic ngam
nudc) quakzit phong héa thanh bot min, v.v...

Trepel, diatomit, opoka c¢6 & ving Thiy Nguyén (Hai Phong), Thudng
Chiéu, Ha Chiéu (Hai Duong gidp Quang Ninh), nhung chat lugng kém do
ching cé lim khodng caolinit hoac montmorilonit (sét déo), v.v... Cédc
khodng niy cé cic mic hoat tinh khic nhau, thy thuoc nhiét do nung say.
Néu chi qua phoi sdy tr nhién duéi ning gi6é dén do dm 5% thi do it voi
clia chiing chi dat loai yéu, tic 1a < 60 mgCaO/gF.G. Néu sdy g ahiét do
300°C dén do dm 0% v mat mot phdn nude lién ket hdéa hoc thi hoat tinh kit
voi cha chiing c6 thé dat t6i trén 90 mgCaO/gF.G. Ti€p tuc sdy ching dcn
650-700°C céc puzolan loai nay c6 hoat tinh cao, tic 1a do hit voi trén 120
mgCaO/gFG, gin bang puzolan do Son Tay nung ¢ 700°C.

Trit luong diatomit tap va opoka ving Thiy Nguyen va Thuong Chiéu,
Ha Chiéu khé 16n (trén 50 triéu t8n) niumg vi miu sic vang dét va d6 néu
khong phit hop véi thi higu cla ngudi tiéu ding ximang nén chua duge tham
dd i mi d& t8 chiic san xuat cung cip cho cdc nhd mdy ximang cong sudt 1dn
& viing nay (Hoang Thach, Phic Son, Hai Phong (Trang Kénh), Chinh Fong,
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Hoanh BS, Cam Pha,...). Chic chin trong tuong lai ciing sé duge dé cap 16i.
vi nguén puzolan nhan tao cia ta khong cé nhiéu.

Tip va tro nti lra ¢ Do Linh vd Cam Lo (Quang Tri) triv lugng ciing
khong 16n (khodng 10 triéu tdn) nhung cling chi & cap tham do tim kiém so
bd. Puzolan loai nay chi cin duge say qua & nhiét do 100 ~ 150°C dén do 4m
3 ~ 5% thi muc hoat tinh hiit vai da dat 90 — 100 mgCaO/gF.G. Tuy nhién
cling chua duge td chite khai thdc, phoi sdy quy mé cong nghiép dé cung cap
cho cdc nha mdy ximang S6ng Gianh va Luksvani Huong Tra (Hué) do co
tranh chap dia chit v6i cdc nong trudmg rong ho tiéu va cong nghicp gidy.

Céc nguodn dat bazalt Son Tinh (Quang Ngii) va Mu Rua, NGi Thom (Ba
Ria ~ Viing Tau) dang dugc khai thdc v so che (dap nhod) dé cung cip cho
cac tram nghién ximang PCB. Nhung chat lugng ciing chi dat mic trung
binh (60 — 90 mgCaO/gF.G).

Nguon quakzit phong héa & Phd Tho ciing khong 1én va khong 6n dinh
nén chi ¢6 mét nha mdy ximang 16 dimg ving ndy tr khai thic va tu ¢ip cho
nha may minbh.

Nguén puzolan do Son Tay trit lugng cling khong 16n, dit hoat tinh ctia
nd sau khi nung 700°C dat khd cao (120 - 180 mg/gF.G) nhung do mau sic
khong phit hop thi hi€u nén khong duoc 16 chifc sén xuat. :

Né6i chung, nguén phu gia puzolan thién chién Viét Nam trir tugng
khong 16n, mau sdc phin 16n khong phit hop vdi thi hi€u vi chat lugng thap,
dot hoi phai ¢ gidi phdp x{r 1y mau sdc, 16 chic khai thac va san xudt bing
day chuyén nung siy cong nghiép mdi dam bao 6n dinh chat lugng va nguon
cung cép. '

Hién nay md&i ¢6 hai nguén puzolan nhdn tao 12 xi 10 cao gang thép Thii
Nguyén va tro xi nhiét dién Pha Lai. Tuy nhién, nhu did ndi & trén, ci hai
ngudn nay con vira it lai chua ¢6 cong nghé hat héa va [am lanh nhanh nén
chat lugng ciling kém. Riéng tro x1 nhiét dién Pha Lai thi diing nudc bom thai
ra ho chita mdi xtc Ién dé rdo nude rér ban cho cdc nha mdy ximéang. Mua
vé, d6 am 16n (11-15%) nén phai mat nang lugng sdy dén dé dm 5% mdéi sir
dung dugc. Vi the gid thanh cao va hién qua san xuat thip. Mong sao cédc
nha mdy nhiét dién maéi d phia Nam nén ¢l cong nghé thu héi tro bay va xi
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ngay trong nha may dé tan dung ngudn san pham phy nay 16t hon cho cdc
nha may ximang PCB _va‘i Portland — puzolan.

Thanh phén héa hoc céc ngudn puzolan thién nhién va nhén tao da duge
gi6i thiéu & bang 7. Co ché biéu hién hoat tinh va phwong phép danh gid chit
luong clia puzolan cling da giai trinh tai muc phu gia khoang cho ximang PCB.

3.2. Chdt lugng vé pham vi s dung ximang Portland - puzolan

(3 day ching 16i chi gidi thieu vé cdc chi tiéu chat lugng cia ximang
puzolan (PC,,) theo TCVN 4033-1995 va pham vi sir dung chung loai

ximang nay trong xay dung.

Theo tiéu chudn nay ximang Portland — puzolan cé 3 mac véi 6 chi tieu

chat luong cu thé nhu & bang 9.

Bang 9
Murc quy dinh |
Chi tiéu chit lugng ximéing Portland —
puzolan pC,,-20 | PC,, -30 | PC, -40
1. Cudng dd nén (N/mm?), khdng nhd hon:
— M3u 7 ngay (R;) 13 18 25
— Mau 28 ngay (Ry) 20 30 40
2. b4 mint™®
— % ¢6n lai trén sang 0,08 mm, khéng 9n hdn 15/12
— Ty dién (blaine, cm?/g), khéng nhé hon 2600/3200
3. Thai gian déng két:
— Bat ddu {phut), khdng sdm hdn 45
— Két thic (gid), khéng mudn hon 10
4. D9 6n dinh thé tich (mm) theo Chatefier, 10
khéng I8n hon |
5. Ham Iugng SO, (%), khong tdn hon 3
6. Luong mat khi nung® (%), khéng 1dn hdn 7/5

M. @ T s6 1a quy diph cla Viét Nam, mAu sd 1a quy dinh cla nuic ngoai (ASEAN,

EU.,...).
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Tuy nhién tiéu chudn nay cé mot so chi tiew nhu do min, haim luong mat
khi nung thap hon ximang ciing loai cia nudc ngoai va mac ximang PC 20
khong cdn duwge san xudt va tiéu thu. Nguoe lai mac PC,—50 thi thi trudng
da doi hoéi nhung chwa cé chi tiéu chat lugng cu thé. Vi vay tiéu chuan nay
can phai soat xét lai.

Ciing nhu ximang PCB, ximing Portland—puzolan ¢6 uu di¢m la do bén
sunphat khd, it tha nhiét va kha niang chéng tham tot. Tuy nhi¢n né cling co
nhuoc diém 1a cudng do ban ddu (R,) thdp va san phim déng ran c6 ty 1¢
keo—gel cao nén khong st dung duge cho bétong cdc dé, dap cé mue nudc
thay déi hang ngay. Vi vay loai ximang nay chi dudc sir dung & cdc trudng
hop sau day:

1. Ding cho bétéong him ngdm ¢6 néng d¢ an mon sunphat 16n

( = 400 m/lit);

2. Pic 16t cic bétong ¢ nhiét dudng 4m cao hon nhiét d¢ moi truing:

3. C6 thé dung dé duic bétong khéi 16n déi véi mic PC,—40 va PC —50

va nhimg cong trinh khong c6 muc nuée dao dong hang ngay;

4. Ximang Portland-puzolan diing lam vira xdy, trdt rét déo.

3.3. Qud trinh céng nghé sdn xudt ximéng Portland-pozolan

Ciing nhu ximang Portland hén hgp (PCB), qud trinh cong nghé sdn xuat
ximang Portland puzolan chi gém mot s6 cong doan cong nghé nhu sau:

1. Céng doan tiép nhdn, xit Iy va hiu gilt cac nguyén liéw: Néu ximang
PCB hay ximéang Portland-puzolan dugc san xudt tai moOt tram nghién va
phan phéi doc lap thi nhitag thi€t bi va phuong tign kién tric cong nghé cua
cong doan phai c6:

o Cang hoa‘_lc ga tiép nhan clinker, thach cao va phu gia vdi quy mo6 phu

hop véi cong sudt clia tram nghién. Doi véi céc tram nghién ¢4 cong
SuAt tir 200000 tan trd 1en, thi cang bién hodc cing song phai c6 vi i
neo dau tau hodc xa lan trong tai 300 — 400 tan. Néu ga tau hoa thi
phii c6 dudng tau vdo luén trong kho kin, bai kin do clinker va
phu gia.
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« Clinker Portland tit tau, cand, xa lan dugc gau ngoam cua can tryc
quay hoac phéu dng hiit d vao phéu 1i€p nhin clia may dap bua hoac
mdy dap ham. Dudi mdy dap clinker duge hé thong bang tai hodc
bang gau tdj dua 1én rét vao cdc silo chifa. Dung tich va s6 silo chira
clinker duge thiét k€ phit hop v6i cong suat cia tram nghién. Truong
hop clinker duge cdc toa xe hoa mang dén dé vao kho cé che mua,
sau 46 dimg xc i vd gau ngoam dua vao phéu ti€p nhan cua mdy dap.
Dudi 11dy dap c6 bang tai va gau tai dua lén d6 vao silo chita,

» Phu gia va thach cao ciing phai qua mdy dap ham trudc lic dé vao
silé rieng. Trudng hop do d4m cla phu gia I6n hon 8% (v6i mdy
nghién dugc cap khi néng thi ¢6 thé cho phép do dm cua phu gia dén
8%) thi phai qua phoi sdy ty nhién hodc phoi sdy cong nghiép, tay
theo mutc do 4m 16n hay nho.

2. Cong doan dinh ligng va nghién ximdng: Cong doan nay cling giong
nhir san xuét ximang PCB, bén dudi ddy céc silo clinker, phu gia va thach
cao déu ¢6 lip can dinh lugng véi nang suat rut va can phit hop véi v lé %
vi cong sudt cha tram nghién. D€ dam bo thay déi ty I¢ cua clinker va phu
gia theo thé loai va theo mac ximéang PCB, Portland—puzolan, thong thuong
ngudi ta chon lya khodng gidi han diéu chinh ning sudt va ty 1¢ can dong
clinker tit 30 dén 80%, khoang diéu chinh nang sudt va ty 1& can phu gia tir
15 dén 70%, con khoang diéu chinh ning sudt va ty 1¢ thach cao tir 3 d¢n
7%. Mitc d6 chinh xdc cha cdc can thach cao yéu cdu khong vugt qua
+ 0,5%, con miic 46 chinh x4c cha can clinker va phu gia chap nhan dén +1%.

Clinker, phu gia sau khi qua can duge dé vao bing tai chung dé cap cho
mdy nghién ximang. Truong hop day chuyén nghién ximang c6 lap dat may
nghién cén ép hoic mdy nghién ding CKP & phia trude thi clinker duoc cép
cho mdy nghién truéc dé nghién chap dén cd hat ngé, hat gao roi mdi cap
ti&p cho mdy nghién bi. Con phu gia (trix phu gia la dd bazalt den d6 cing
cao) va thach cao thi cap thing vao mdy nghién bi. Mdy nghién bi ¢6 the la
may nghién &ng hai ngan hodc mot ngan (tiy theo do min cua mdy nghién
truéc) c6 kem theo may phan ly & hat hiéu suat cao kiéu O-SEPA cia Nhit
Ban hodc mdy phan ly LSKS clia Hang LOESCHE hoac ki¢u SEPOL cua
POLISIUS. Yéu cdu chat lugng cong nghé clia mdy phan ly 1a khong nhitng
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hiéu suat phan ly cao, ma con )eu cau didu khién duge tv 1¢ cdc ¢d hat
0-30 pK, 30-60 uK via 60-90 uK clia ximang dé dam bao duge cuong do
nén R, ngly cla ximang nhung ty dién chi dao dong én dinh trong pham vi
3200 + 100 blaine.

Hién nay theo chao hang cta nhiéu hdng thidt bi ximang trén the gidi thi
cd ba loai mdy nghién ximang can duge nghién ciu chon lua sao cho phi
hap véi cong nghé tién ti€n nhung thich hop vai kinh nghiém van hanh cta
cong nhan ta.

« D6 13 mdy nghién ding con lan model LM... 2 + 2 cia Hang
LOESCHE (bic — Phdp) 14 mdy nghién 4 con lan theo thi¢t k&
modun v&i con lin hinh nén vi ban nghién phing, Mot cap con lan
(con goi 1a con lan S) dan liéu trén ban nghién dén 2 con lin M. Hai
con lan M d& lén liéu va nghién véi dp sudt cao. Tat ca 4 con lan déu
c6 bo chin dé (rdnh sy ti€p xdc true ti€p gitta kim loai trong khi van
hanh. Cap con lin S dam bdo dugc van hanh it rung, dac biét doi vai
san xuft ximing mac cao hay ximiang PCB ma phu gia la x1 1o cao
dat t6i do min 6000 blaine nhung van ti¢t kiem dién. Loai mdy
nghién diing ndy cé nhiéu kich ¢& ban nghi¢n va con lan khic nhau
v6i nang suat khdc nhau, nhung néi chung ta d6 min cao ma van tiet
kiém dién.

» D6 1a hé théng nghién hai cap: May nghién bi 2 ngan + mdy nghién
diing CKP-200 ctia Nhat Ban. Hé nghién nay dam bao d¢ min on
dinh clia ximang 3200 blaine véi tiét kiém dién 34%, tic 1a dat mifc
tiéu thu dién 28,9 -- 29 kWh/tan ximang [10].

» D6 13 mdy nghién Horomill chia Phdp. Day 1a may nghién theo
nguyén tic nghién ép len bé mit ban vé mdy nghién ma ¢6 thé dung
dwge cho nghién liéu séng clng nhu nghién ximang. Mét con lan
nghién nam ngang ty do lan trén vO mdy nghién nho hé théng 2
xilanh thuy luc tdc dong mot luc ép can thi€l lén vo mdy nghién
trong qud trinh nghién. Cap liéu vao mdy nghién dugc thuc hién tir
phia trén thin mdy dd vao vi tri viing ly tam. Do toc do quay 1dn clia
vo mdy nghién (xdp xi bang hai lan t6c do quay cia mdy nghicn bi),
lieu s& dinh vio vo mdy nhd luc ly tdm. Bo cao lién bo tri doc theo
chiéu dai chia vd miy va s& roi xuéng mot thiét bi van chuyén ben
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trong do FCB sdng ché. Thi¢t bi van chuyén nay gém moét ban
nghiéng dugc diéu khién tir xa bdi mot dong cd banh rang nham diéu
chinh dong liéu bén trong mdy nghién. Luc ép cua truc dé lén vo
nhiéu ldn cho phép gidm luc ép cin thiél dé giam dién. Sau khi
chuyén vao viing nghién ctia vé6 va con lan gifta vO mdy, liéu nghién
duoc ddy vé phia truée bai trong lyc roi vio ddy trong clia gau 1ai cap
liéu cho mdy phan ly khi dong.

Can luu ¥ ring, cdc hé théng mdy nghién ximang néi trén déu duge cap
khi néng 300° + 50°C nén do 4m cta phu gia cho phép dén 8% so vdi do am
ctia khong khi. Truong hop do am ciia phu gia vugt qud 8% thi cé thé phai
dugc phoi sady so bo hoac phii tang nhiét dé cla khi néng cip cho may
nghién. Mitc tiéu thu dién cha loai mdy nghién ndy cé thé dén chi 24 - 27
kWh/tdn ximang. Tuy nhién day 12 mot loai mdy nghien méi ma cdc phu
ting déu do ngudi bdn ¢dp nén can dugc tinh todn trong chon lva cho phi
hop véi hoan canh cu thé va gid dau tu tram nghién.

Ciing c6 thé chon hé théng mdy nghién bi 2 ngan cong véi mdy nghién
ép 2 truc & phia trudc cha hang Polysuis (Dic) nhu & Tram nghicn ximang
Haii Van (cong suat 60 van T/nam) & Da Ning. H¢ thong nghién nay vuat
nang sudt thiét bi (62 van T/nam) véi do min 3200 blaine va nhiét do cla
ximang khong qua 80°C cling [a mot hé théng nghién ximang can dugc tham
gia nghién ciu trong chon lua dau .

Tém lai, viéc chon lya hé thong thiét bi cho mot day chuyén nghien
ximang PCB hay ximang Portland — puzolan 1a tiy thuoc yéu céu dat ra
trong ddu tr: Nang sudt, trinh do cong nghé, tinh bén ving, 6n dinh chal
lugng ximang, kha nang vi kinh nghiém van hanh va mitc von dau tv o kha
thi huy déong.

3. Cong doan dong nhdt ximdng, die trit va déng bao xudt xuong: Thiél
bi cong nghé chii yéu cta cong doan nay 1a h¢ thong cdc silo chifa theo
chiing loai ximang, he théng khi nén suc tron dao va chong von ximang, he
théng rit v xudt ximéng bot, cdp cho cic két dong bao, h¢ thong ciac may
déng bao vi khi nén k&m theo va hé théng xuat ximang bao theo 0to va toa
xe, xa lan néu c6. Mdy quat sach bé mit bao ximang va cdc mady loc bui
trong sudt day chuyén ciing phai lya chon the loai phit hop va hiéu suat loc
bui cao d€ dAm bao moi rydng san xuat va xung quanh nha may.
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4. XIMANG PORTLAND - Xi LO CAOQ

4.1. Ban chdt ¢cla xi 16 cao

Xét vé thanh phén thi day ciling 1 mot dang cha ximang Portland hén
hop. Nhung xét vé ban chat clia phu gia thi cé thé néi day ciing Id mot dang
cua ximéng Portland - puzolan vi xi 10 cao 1a puzolan nhan tao. Mac dau
vay, khi nghién citu k¥ hon vé thanh phan khodng va thanh phan héa ciing
nhu kha ning thé hién hoat tinh thiy luc trong diéu kién thuan lgi nhat thi
mdi thiy riang ban chat xi 10 cao ciing la mot loai chét dinh két doc lap.
Chinh vi dic tinh ndy ma cac nha khoa hoc ximéang ctia thé gidi goi né bing
mot céi tén riéng 1a ximang xi 10 cao hay 1a ximing Portland — x1 10 cao, néu
stt dung clinker Portland ¢6 hé s6 bdo hoa voi (LSF) cao dé kich thich tinh
dinh két cta xi. Con trudng hop diing dung dich kiém hoac kiém thé dé khoi
day tinh dinh k€&t cta xi thi né 1a mot chat dinh két doc 1ap 1a qud 16 rang,

Qua vay, ¢6 nhiéu giai phdp kich thich hoat tinh dinh két ctia xi 16 cao.
Nhung dé thay rd kha ning dinh két cla xi 10 cao, trude hét ching ta hiy
nghién cifu thanh phén héa va nhat 14 thanh phan khodng cua xi.

Trudc hét ¢é thé néi ring, xi 10 cao gang thép ciing 12 mdt dang clinker
ximing Portland kiém thdp dugc nung bang phuong phdp ndu chdy chi
khong phai bing phuong phdp két luyén. Néu duge hat héa va lam lanh
nhanh, xi 10 cao chifa dén 90 — 95% pha thuy tinh, trong d6 ¢6 mot s6 thanh
phéan khodng clinker Portland va dung dich ran cta ching. D6 la cdc khodng
B-C,S, CS, CA, CA, GF, CF, CAS, CAM, v.v... ciing ddy dung dich rdn cia
chiing trong dé oxit nhém vira & dang phéi tri 4, vita & dang phéi tri 6 d6i vdi
oxy [13]. Vi vay mitc do hoat tinh ctia ham lugng ALO, cla x1 10 cao dat téi
mitc 100%. Sau déay la thanh phdn héa va hé s6 kiém tinh, hé s6 chat lugng
clia xi 16 cao clia mot s6 nude (bang 10):
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Theo thanh phdn héa va cdc hé s6 thity luc (K, he s6 bio hoa (LSF).
hé s6 chat luong (K) thi ching ta thay xi ctia Anh vi Rumani 6t hon xi 1o
cao chia Lién Xo. Xi gang thép Thai Nguyén néu dugce hat héa va jam lanh
nhanh thi ciing thudc loai t6t (& day hé s6 bao hoa dugc tinh theo cong thic
tuong tr (2):
(3" MeO — 0,780, ).100

LSF= —— - — (10)
28510, + LISALO, + 0.65F,0,

trong dé6  Me — kim loai ¢6 héa tri 2* trén thue 1€ theo thanh phin héa
{bang 10).
V1 thanh phan khodng (B, y-C.S, CS, CA., GA....) chi c6 dinh tinh, chua
c6 thigt bi dinh lugng chinh xdc nén chiing ta chi cé diéu kién nghién ciu

chat luong xi 1 cao theo thanh phan héa va cdc chi tiéu chai lugng néu &
bang 10.

Chiing t6i muén luu ¥ thém ring, oxit manhezi (MgO) ¢ day khong ¢
thé tu do (dang Perielaz) ma ¢ dang hop chat pha thiy tinh nhu CAM,
CMS.... nén khi dugc kich thich boi dung dich cdc kiém va kiém thd,
sunphat (SO2 ) dac biét 1a co gia nhiét trong diéu kign c& hat vi min
(= 4000 blaine) chiing cing thé hi¢n tinh dinh két nhu mot 50 khodng khdc
nhu y-G,8, CS,... ma khéng gay truong nd thé tich nguy hiém dén bétong'".
Vi vay trong san xudt cdc loai ximing xi, tiy theo mac vi chiing loai ngusi
ta c6 thé pha 161 60 — 90%. Trong cac ching loai ximéang nay clinker
Portland hoic ximang PC chi déng vai tro nhu phu gia hoat héa xi 16 cao.

4.2, Ximang Portiand tro bay vé ximang Portiand - xi & Viét Nam
vd trén thé gidi
Hién nay ¢6 nhiéu nudc trong khu vue vi trén thé gi6i tro bay clia cdc
nhd mdy nhiét dién ciing dugc st dung kha nhiéu trong san Xudt ximang

Portland hén hop nhu xi & cao. Nhing 56 lieu thong ké & bang 11 chimg
minh diéu do.

) Tuy nhién & My ngudi ta st dung mot 56 loai xi chita MgO ( > 10%) dé san xudt ximang
khdng co va ximang gidn nd nhe [6].
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Bang 11

NUSC Ty Ieff tro bay:(%} trong Ty Ié_xi 16 cao {%) trong
ximéng hon hop ximiing hon hgp
1. Malaysia 6 - 50 6-70
2. Philippine Dé&n 40 Khéng gidi han
3. Trung Quéc 15-50 20 - 70 |
4. Han Quéc 5-30 25-65 h
5. Nhat Ban 5—-30 5-70
6. Chau Au DPén 55% d&iv Cem. loai IV Bén §5% div Cem. loai Il
7. An D& 15-35 2570
8. Nga -7 < B0
9. My —? 35 - 80
10. Viét Nam 10-40 20 - 60

Rieng & Nhat Ban tieu chudn JIS R4221:1997 quy dinh 3 loai ximang
Portland — xi nhu saw: Loai A ty ¢ xi: 5-30%, loai B ty 1¢ xi: 30-60% va
loai C: xi chi€ém 60-70%. Con & My loai A pha xi dén 35%, loai B pha:
35-80% vi loai C pha > 85%. Chat lugng xi 10 cao duge quy dinh tai tiéu
chudn ASTM C989 va yéu cau tri s6 modun'”’

Mot vai cong trinh sit dung ximéang — xi 10 cao nhu & hinh 13. Xi 1am
cho bétong ¢é mau sang hon sau khi xit 1y, lam tang tinh thim m¥ cha cong
trinh, 1am ting hiéu qua ctia phu gia mau.

(3 Viet Nam chat lugng xi 10 cao cling da ¢6 tién chudn 4315-1986 quy
dinh. Vi chua c6 cong ngh¢ hat héa va lam lanh nhanh nén tiéu chuin nay
quy dinh cho phép ham luong c& cuc 16n hon 100 mm t&i 5% va do am cla
xi quy dinh théa thuan véi bén tiéu thy, téc 1a phuong phap thu hoéi xi con
thti cong va chira ¢6 cong ngh¢ hat héa, lam lanh nhanh va xit 1y do am.

" Theo (6}
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da) xay dung nam 1989 s dung
o, ximing Portland.

Hinh 13a. Toéa nha Skydome tai Toronto (Cama
béténg — xi trong dé xi hat cao da thay thé 25



Hinh 13b. Xim#ng Portland — xi dung trong xay dung ciu trén
dudng tau hda cao tdc & viing Dia Trung Hai.
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Con chit lugng ximang Portland — xi thi dwge chia lam 5 loai mac:
M-20, M-25, M-30, M-35 va M-40. Chi tiéu cudng do nén chi quy dinh cho
R,, phai dat theo mac. Thdi gian bét ddu dong két khong sém hon 45 phiit va
két thic khong mudn hon 10 gid. Do min chung cho cd 5 loal mac déu
khong dugc 16n hon 15% trén sang 0,08 mm, Iugng mét khi nung khong
vuot 5%, d6 én dinh thé tich xdc dinh theo Chatelier khong vuot qua 10 mm
vh ham lugng SO, khéng duoc 16n hon 3%. Tieu chuin nay da qua ci vi
chura duoc phan chia ra 3 loai theo cdc ty 1¢ xi khéc nhau phii hop véi tinh
chat va yéu cdu s dung cha ximang nhu & ¢dc nu6e trén the gidi. Do do ty
l& (%) céc quy dinh vé dé min, ham luong SO;, ... chua phit hop.

4.3. Cong nghé san xudt ximéng Portland - xi 16 cao

Nhu cdu s& dung thuc t€ ddi hoi cdn san xudt nhi¢u loai ximang
Portland — xi va do yéu cu cong nghé¢ hoat hoa (kich thich tinh dinh két)
clia xi 10 cao nén cong nghé san xuat ximang Portland ~ xi ¢6 hai dac diém
khic véi cong nghé san xuat ximang Portland — puzolan la:

1) Cin ¢6 quy dinh chat lugng cha clinker ma cu thé 1a hé s6 bio hoa

voi clia né phai bing hoac 16n hon 95% (LSF 2 95%). Trudng hop
LSF < 95% thi c6 thé phai sit dung phoi hop thém véi voi sach co
ham luong phi hgp tinh theo Ca0. Cing tuong 1, c¢dn quy dinh chat
luong cuia thach cao theo ham lugng SO, (SO, cla thach cao phai
> 40%), bdi vi ¢6 loai ximéng Portland — xi phai pha 3 7% SO, dé
vira hoat héa xi, lai vifa tao hé s6 gian né nhe hoic khong co cho
ximéng.

2) Ximang xi doi héi do min cao (3500 — 4500 blainc) trong diéu ki¢n

xi 10 cao ¢6 do dn mon co hoc d61 véi phu tung (con lan, ban nghién
hoic 16p 16t, bi dan nghién, v.v...) kha 16n. Vi vay phai chon lua thé
loai mdy nghién va mdy phan ly c& hat phit hop. C6 thé chon mdy
nghién dimg model LM... 242 clia Hang LOESCHE ctia Puc — Phip
hoic mdy nghién kiéu HOROMILL cla Phip dé \ap dat cho tram
nghién ximang Portland — xi 10 cao.

T4t nhién xi 1d cao phai 12 loai xi dugc hat héa, 1am lanh nhanh va phai
dugc dénh gia chat lugng bang cdc he s6 néi trén trudc khi mua trong nudc
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hodc nhdp mua ciia nudc .ngoai theo don chio hang va theo diéu kién k¥
thuat clia hgp déng. Can tranh nhap mua nhiing loai xi 10 cac ma cdc nudc
khong st dung, loai ra.

Viéc san xudt va str dung cdc ching loai ximang Portland — xi 16 cao
khong nhimg gidm thi€u duge khi thdi CO, cho moéi trudng do giam bét ty 1e
clinker san xudt trong nudc ma con tiél kiém duge nguyeén lidu (dd vaoi, dat
sét,...) cho san xudt ximang lau dai vi trif lugng dd voi cla ta tuy khong it
nhung ciing khong nhiéu.

4.4. Pham vi st dung ximéng Portland — xi

Ngoai nhitng wu viét nhu téa nhiét, tinh bén sunphat cao, ximing
Portland — xi thadm chi ¢6 do bén chiv mai mdn co hoc 16n, chiu nhiét tot, do
chéng tham khd, lai khong co, tham chi ¢ gidn nd nhe khi di ham lugng
sunphat (SO,) nén cdc chlng loai ximang Portland — xi dvoc st dung khd
rong réi, trong cdc trudng hop sau day:

1. Dung dé€ dé bétong khdi 16n;

2. Ding d¢ san xuét bétong chiu nhiét téi 700 — 800°C;

3. Diing dé thi cong cdc cong trinh ngdm ¢6 néng do sunphat (SO%7)

1én hon 400 mg/lit;

4. Dung d€ sin xuat loai bétéong khong co hoac giin nd nhe véi ham
lugng SO, hop 1y (dén 7%);

5. Dung dé thi cong bétdong mat cau, dudng bo, dudng bay do tinh bén
mai mdn co hoc 16n;

6. Ding dé bom trdm cdc giéng khoan sau, x{t 1y cic hang catster ¢
y€u td an mon sunphat va sunphat manhé, v.v...

7. Do ximang — xi ¢6 mau xanh lo dé chiu, chiing loai ximéng ndy ciing
dugc sir dung dé xay trdt va d6 bétong mai nha hdl, cau lac bo van
hda, v.v. ..

Linh vuc sir dung can phai dugc xem xét than trong la linh vic bétong

de, dap c6 muc nudc dao dong 1én xudng hang ngay, vi san phdm ddéng ran
cia ximing — xi ¢6 nhiéu gel.
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5. XIMANG PORTLAND BEN SUNPHAT

Nhur trén da néi. cdc loai ximang Portland — puzolan via Portland — xi
déu la nhitng loai ximang bén sunphat cao. Tuy nhién ¢6 mot digm yéu cia
hai loai ximang nay la sén phim déng ran déu ¢6 nhiéu gel nén dé dang
truong no khi gap nude va ciing d& dang mat nude dé co ngdét lai lic gap
nang hanh kho. Vi vay hai loai ximang ndi trén khéng thé sir dung dé thi
cong cdc dé dap ngan man c¢é thiy tridu lén xubng thudng ngdy va cdc cong
trinh thuy noéng c¢é muc nude 1én xudng luon. Do dé nguoi ta bude phai san
xuét thém loai ximéang Portland bén sunphat.

5.1. Nguyén Iy ky thugt sén xuéit ximang bén sunphat

Nguyén 1¥ nay ndy sinh ra tir thyc t& sir dung ximing Portland thong
dung (PC) d¢ xay dung cdc cang trinh ¢4 (i€p xiic vdi ion sunphat SO . Sau
mot thoi gian 5 — 7 nam thdy ¢ hién tuong nat v bétong. LAy mau bclong
nift v@ di phan tich thdy c6 nhimg hop chat chita nhidu sunphat dang
C3A.CaS0,.xH,0 va C,A.3CaS0,.yH,, trong do x dao dong 12 -- 14 v y dao
dong dén 31 — 32 phan tir nu6e. Phén tich nhiét vi sai (DTA} miu betdng co
nhi€u sunphat thiy c¢é diém (pic) thu nhiét & nhiét dé 110 — 150°C. Dem sdy
¢ 60°C thi s6 phan tir nudc chi con 20, tiép tuc sdy dén 110°C thi s6 phan i
nudc chi con 8. Nang nhiét 46 sdy len 145°C thi chi con 6 phan tir nudc va
ti€p tuc sdy dén 200°C thi nuée chi con 2 phan (. Pua miu d4 ximing va
betong nidt v6 vao phan tich ronghen pha thi thay xuat hién "pic" kha manh
tai 4,48 A Vé sau c6 nhiéu nha khoa hoc cho nhiéu miu ximing khic nhau
déng rin trong moi truong sunphat véi ndéng do ion SO2~ khdc nhau déu di
dén ket luan rang, hop chét cé thanh phan C,A.3CaS0,.(31-32)H,0 chinh 1a
sdn phdm cla két qua tic dung cla hydro aluminat canxi (C,AH,) v&i cac
ion Ca* va SO ctia méi trudng ma thanh:

CAH, + 3Ca™ + 3507 + (25 - 26)H,0 = C,A.3CaS0,.(31 — IO
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Ngudi ta dat tén cho né 1a "ettringit” va chinh su hinh thanh clia n6 ¢
trong cdc 16 x6p va vi mao dd gdy nit v& dd ximang va beétong. Ngoai
ettringit ra ngudi ta con phét hién thém sunphat canxi duoc hinh thanh do
phin ttng clia Ca(OH), clia d4 ximang va bétong vdi ion SO] cla moi
trudng cling giy nit v& bétong nhung véi hiéu luc bé hon ettringit do he sO
nd cla CaSO,.2H,0 so véi Ca(OH), ¢6 it hon ettringit so vai CGAH,.

Tit phét hién nguyén nhan gay nit v& dd ximang va betong noi trén
ngudi ta di dé ra nguyén 1y k¥ thuat sdn xuat ximang Portland bén sunphat
12 han ché hai thanh phin khodng cla clinker Portland 12 C,A va C,S. Nhung
han ché bao nhieu cho vira ma vin dam bao duge mac ximang cling phai qua
qué trinh nghién cttu ché tao va khao nghiém thyc €. Cho dén nhitng nam
1950 thi cong nghé san xudt ching loai ximang Portland bén sunphat da
hoan thien (18]. O cde nude SNG dd ¢6 nhiéu cong trinh nghi¢n ciu qua
trinh &n mon cia ximang va bétong [19-21] gidp co s& cho qué trinh hoan
thién cong nghé san xuat ching loai ximang dac chung nay.

Ngay nay trén thé giéi ngudi ta dd thong nhat san xuat hai loai ximang
Portland bén sunphat. D6 la ximang bén sunphat loai vira va Ximang bén
sunphat loai cao ma sy khac nhau gifta ching la mic d6 han ché hai khodng
hoat tinh cao nhét cla clinker d3 néi & trén.

Dé thay 16 1§ do tai sao trén th€ gidi ngudi ta dua ra chi tieu han che
ham luong khoang C,A 1a 5% d6i véi ximang ben sunphat loai vira va 3%
d6i v6i ximang bén sunphat loal cao ching ta hdly xem trong hop chat
ettringit — (E) — C;A.3CaS0,.(31-32)H,0 c6 bao nhi¢u ham lugng SO, (%)?

Chiing ta biét, phan tir lugng cua C,A 12 270,
phan tir lugng cua SO, 1a 80.

Trong hgp chat E cir 270 gam C,A doi héi dén 240 gam SO,. Nhu vay
cit 1% khodng C,A cén dén 0,8889% SO, dé trung hoa thanh ettringit 100%.

5% C.A cin dén 0,8889 x 5 = 4,4445% SO, dé€ trung hoa thanh E.
3% C.A cin dén 0,8889 x 3 = 2,6667% SO,

Trong khi d6 céc tieu chudn ximang bén sunphat déu quy dinh ham
lugng SO, dén 3%. Nhu vay quy dinh 3% C,A doi v6i ximang bén sunphat
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loai cao Ia hoan toan ding vi ham lugng SO, c6 trong ximang da c¢6 kha
nang trung hoa hét 3% C,A dé thanh khodng E. Vi vay khi trong moi trudng
c6 thém SOZ thi khong con gi dé gay hai. Con 5% C,A cho ximang bén
sunphat loai vira thi con thiéu 1,4445% SO, nén vin con nguy ¢o gay hai cho
bétong nhung khong nhiéu vi bétong c6 dé x6p nhat dinh d€ dung chia phén
mdi thanh tao ciia khodng E. Day la ximéng bén sunphat loai vira.

Nhu vay véi ham luong 8% C.A theo quy dinh ctia TCVN 6067-1995
(cdn thiéu dén 4,1112% SO,) nén khong dat chat luong ximing bén sunphat
foai vita nhu nhiéu nuée trén thé gidi quy dinh (ASTM, EN, GOCT, ...
Trong clinker ximang Portland thong dung (PC) ham lugng khodng CA
dugc thiét k& bang 8 + 2%.

Péi véi khodng alit (C,S) trong clinker Portland bén sunphat cling dugc
han ch€ trong pham vi 50 + 8% vi khodng nay nhiéu hon 58% thi san pham
hydrat ¢6 khé nhiéu hydroxit canxi — Ca(OH), 14 déi tac phan tng vdi ion
SO?" cha moi trudng dé tao thanh gips — CaS0,.2H,0 ma ban than né ciing
fam tang thé tich cla d4 ximang va betong so véi Ca(OH)..

Ngoai hai khodng néu trén, Ximang bén sunphat cdn han ché téng ham
lugng kiém Na,0 + 0,658K,0 khong vuot qud 0,6% va ham lugng cin
khong tan phai < 0,75[4], vi kiém téc dung véi SiO, tao thanh silicat natri va
silicat kali hoa tan trong nudc va &n mon cot thép. Pé tang do bén sunphat,
ngudi ta con pha vao phéi lidu dén 4-6% bari oxit (BaQ) hodc pha vao
ximing 20 — 25% xi 1d cao nghién min [4).

5.2, Céng nghé sdn xudt ximdng Porhand bén sunphat

& muc 5.1 ching toi 42 mo ta nguyén 1y cong nghé san xudt chung loai
ximang nay. Tai day ching toi trinh bay thém vé chon lya nguyén liéu va
thiét bi san xuat.

« Muén thuc hién dugc thanh phin khodng clinker cho ximang bén

sunphat loai thudmg (C,A < 5%, C.S < 58%) va loai cao (C;A < 3%,
C,S < 50%) thi khong nhiing phai thiét ké va tinh todn 16t bai phoi
liéu bot séng ma can ¢6 chon lua loai nguyén liéu (chlt yéu la sét
hodc hén hop loai sét) dé ham lugng ALO; trong sét hodc hén hop <&
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khong vugt qua 14 — 16% thi mdi phéi lieu dwge thanh phan héa cua

lieu song va clinker. Rieng viéc han ché ham luong kiém trong

ximang bén sunphat cdc loai trén cling doi hoi ¢o sy chon lita nguyén
licu sét va loai than ma tro cha né it kiém (K,O + Na,O).

o Tir doi hoi han ché ham lugng kiém va thanh phin khodng ndi urén
doi hoi 6 su kiém tra nghiém ngat ban thanh phim cla cdc cOng
doan sin xudt tir Khau nbdp 4ét. than,... dén khau kiém tra thanh phan
hoéa clia liéu song va clinker.

o V& thiét bi sin xudt va céc cong doan chia nd thi khéng khac gi vai
day chuyén san xual ximang Portland thong dung (PC).

5.3. Chét luong cua ximang bén sunphat

TCVN 60691995 [1] phan chia ximang bén sunphat lam hai loai v6i
mbi loai ¢6 hai mac la PC, — 30, PC, — 40 (loai thudng) va PC, - 30, PCys —
40 déi v6i loai bén sumphat cao. Cac chi tigu vé cudng do nén, do min
ximang, thai gian dong két, do 6n dinh thé tich khong ¢6 gi khac véi ximang
PC. Tuy nhién thanh phian khodng (C:A, C.S; téng kiém va ham luong can
khong tan) TCVN 6069 — 1995 quy dinh thap hon céc tieu chudn cua nudc
ngoai nhu ASTM C 150.96 ciia My, GOCT 2226676, cha cac nuGe SNG,
v.v... cac chi tiéu cu thé cha chat lugng hai loai ximang bén sunphat theo
CTVN. 6069 — 1995 dugc thong ké § bang 12.

5.4. Pham vi s dung cda ximang bén sunphat

Tuy thco nong do cha céc yéu té an mon sunphat, manh¢, ... trong moi
trudng ma da ximang va betong tiép xiic, nguoi ta quyét dinh chon ximang
bén sunphat loai vira hay loai cao.

+ Thong thutng nong do SO cla moi truong < 400 mg/lit, ham

tuong Mg®* < 100 mg/lit thi nén chon ximang bén sunphat loai vira
(tic 12 loai c6 C.A £ 5%, C.S < 58%). Codn néu nong do S(_)i" v

Mg?®* vugt cic mifc néi trén ihi ngudi ta thudng chon loai bén sunphat
cao (tic 1 C:A < 3%, C.S £ 50%).
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» Ximang bén sunphat dugc sir dung de thi cong bétong cho cac de,
dap ngan min, cdc cong trinh bién, cac cong trinb ngam co sunphat,
cdc dé dap thiy 1gi & ving dat va nude cd phen chua, d¢ dap thuy loi
c6 muc nude dao dong lén xudng that thuong, v.v...

Bang 12
Mirc quy dinh(" - !
Cac chi tiéu chat lugng Loai thudng Loai cao
PC, - 30 | PC, - 40 PC.ie=30 | PGy 40
1. Lugng mét khi nung (%), khéng 1dn han 3 3
2. Ham lugng MgO (%). khéng 1én hon 5 5
3. Ham lugng 804 {%), khéng 16n hon 3 23
4, Ham luong khoang C,A (%), khéng 16n hon B/5 5/3 '
5. Tdng khoang (C.AF + 2C,A) (%), 50 25 A‘
khong lan han J
6. Ham luong khoang C,S (%), khang [ han 50/58 <50 |
7. Téng kidm (Na,0 + 0,658 K, 0) (%), 0,60 0,60 I
khéng 1dn hon
8. Ham lugng cn khéng tan (Ri) (%), 10,7 10,7 ‘~
khéng ldn hon |
9. Do nd sunphat (v8i 7%S0;) sau - 0,040 |
14 ngay (%), khang (6n han | \
10, Thdai gian dong két (phat}:
— Bt dau, khong s6m hon 45 45
— K&t thiag, khéng mudn hon 375 375
11. Bd min cda ximang:
— % con lai trén sang 0,08 mm, khéng 15 12 15 | 12
1dn han ‘ |
_ T} dién (blaine, cm?g), khang nhé hon | 25007 | 2800/3200 2500/ 2800/
‘ 3000 3000 ’ 3200 |
12. Cuing d6 nén (N/mm?), ‘
khoéng nhod han:
— MAu 3 ngay (Ry) 1" 14 1 14 ‘
L — MAu 28 ngay (Rys) 30 40 30 o |

M Tir 8 1a quy dinh ciia TCVN 6069 — 1995, mau s6 Ja quy dinh clia cac tiéu chudn nudc

ngoai.
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6. XIMANG PORTLAND TOA NHIET iT (PC,,)

6.1. Nguyén Iy ky thudt sén xuéit ximang téa nhiét it

Qua thuc t& thi cong betong khoi 16n ngudi ta thay ¢4 hién tugng ndt ran
do nd va co nhiét. Nguyén nhan cha hién tugng nay cling ¢6 thé do nhicu ly
do khac nhau, nhung chii y&u la do qua trinh hydrrat voi vi clia Ximang co
ham lugng C.S va diic biét 1a khodng C;A cao. Cdc san pham déng ran cla
chiing khong kip sdp x€p vi tri mgt cdch hai hoa, tic 1a qué trinh két cau da
ximang va betong dudi anh hudng cta nhiét tda ra dé lai nhiu Khuy¢t tat vé
c&u tric, tich gilt ndi nang 1dn, do x6p “bd tri” khong déng déu, su lién ket
giita cdc tinh thé, bén tinh thé va nhiing hat keo —ge!l chua hop 1y va gan két
thi¢u vitng chéc, tham chi c6 thé gay "xung lyc” v6i nhau, v.v...

Nhitng khuyét tat néu trén bao gid ciing tr né khic phuc mot phan dé
giam ndi ning va tang d bén clia két coiu vat chat. Diéu nay kéo theo qua
trinh t4i k&t tinh, din d4y nhau trong "d&u tranh” danh thé bén viing cho
minh. K&t qua clia qud trinh nay kéo theo sy gidm sit cudng do va co ngd
thé tich. D6 1a nguyén nhan clia cdc vét nit ran dd Ximing va betong. Nhiing
vét mitt ran ndy thudng 1a cong vénh v6i do 10n cha khe nit khéng déu nhau.
Nhung trong qué trinh thi cong béténg khoi 16n nhiéu khi ¢6 xdc sudt kha
16n 6 su tring lap ciia cdc khuyét diém ché tao betong khong dugc déu vé
ty l¢ ximang, nudc, phan bé c& hat da soi, v.v... voi qué trinh d6 rét va ban
than clia ximang nén ciing ¢6 nhiéu khi c6 mot sé dudng nit ran khong cat
nhau ma lai tuong d6i thang hang hoac céch déu nhau 1Am cho cic k¥ su
kiém tra chat lugng cong trinh ngac nhién va khé hiu.

DE ngan ngira va han ché hién tugng néu trén nguoi ta cho phu gia lam

“ cham lai qud trinh dong ket hodc st dung loai ximang toa nhiét it, tiic la loai
ximang Portland toa nhiét ft, d6 1a loai ximang Portland ¢6 han ché hamn
luong céc khodng hoat tinh cao nhu GA vi C,S. Cach thif nhét chi han che
duge do toa nhiét trong vong 24 gid, sau dé (3 ngay, 7 ngay va 28 ngay,
v.v...) thi do téa nhiét van tiy theo su ¢6 mat voi ham luong cao cua cdc
khodng néu trén. Con cdch thi hai mdi ngan ngira do toa nhiét 1au dai.
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Nhu vay nguyén 1y k§ thuat san xu4t ximang Portland t6a nhiét it la can
thiét k& mot ham lugng cdc khodng clinker dé vira han ché duge miic (6a
nhiét nhung vira dim bao duge mac ximéang cho mac bétong. Mudén th€ phai
nim biét phuong trinh tinh nhiét tda gdn ding do hydrat cia cic khodng
clinker theo Copeland I..E va Kantro D.L. da dua ra nhu sau [6]:

Q,, = 2,.C;S + b,.C,;8 + C,.CA + d,.C,AF, (Cal/gam) {10
trong d6 cdc hé s6 a,, by, c,. d; 12 hé s6 tda nhi¢t hay 1a do nhict toa riéng dac
trung cho cdc khodng clinker trong quéd trinh hydrat cha ching (Cal/g
khodng) & nhimg thdi gian 1 ngay, 3 ngay, 28 ngay, v.v...

Phuong tfinh nay di dugc cdc nha khoa hoc Nga kiém chitng va xdc
dinh céc hé 56 tda nhiét clia timg loai khodng nhu Jd bang 13.

Bang 13
) Hé s& tda nhiét riéng cia cac khoang
Nhiét hydrat cua ximing (Q,) 2,(C.S) bA(C,S) C(C.A) | d,(CAF)

Q,, clia mau 3 ngay 0,929 0,159 1,517 0,119
Q,, clia mau 7 ngay 1,003 0,231 2.099 -0,414
Q,, clia mau 28 ngay 1,142 0,153 2,999 0,140
Q,, clia mau 3 thang 1,183 0,230 2,453 0,332
Q,, ca miu 6 thang 1,145 0,445 2,457 0,312
Q, cita mAu 12 thang 1,269 0,532 2,525 0,400 ]'

Can cit vao hé s6 tda nhiét riéng cha timg khodng, cén ¢l vao hoat tinh
thity luc (cudng do nén) clia chuing ngudi ky su phu trdch k¥ thuat thi cong
bétong khai 16n cong tac vai k¥ su ché tao phéi liéu dé thiét k& chon lya mot
phirong dn thanh phdn khoang cua ximang it tda nhiét rdi dat hang cho nha
mdy Ximing san xudt cung cip.

6.2. Cong nghé san xudt ximéng Portiand tda nhiét it

Nhiém vu clia ngudi sin xudl la can clf vao mac ximang va thanh phan
khodng dat hang clia cong trinh ma chon lua nguyén liéu vi dé ra phuong an
k¥ thuat sin xudt, tic 1a phuong dn phéi liéu va chuong tiinh kiém tra san
xuét dé dam bao duge yéu ciu cha khich hang.
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VI cic 16 ximang diac chung nhtr the nay thudng khong vual qud 5000
an mot don dat hang/nam nén cic nha mdy ximang ¢ cong sudt 16n hon
3000 tan/ngdy rat khé sdn xuat. Iuv nhién nguoi ta ciing san xuat dugc bang
cich ché tao bot s6ng phdi lieu gap ba lan 5000 tan ximang rol van cap cho 1o

"an" ficu ndy va tang cudng gip ba lan s6 mau kiém ira chat tugng clinker
cho dén khi nao dat cdc chi tiéu chat lugng theo thét ke thi ngudi ta mdi xa
ra bii thu nhan di 10 000 tdn clinker (gap doi don dat hang). Sau dé ngudi ta
mai dimg mdy nghién ximiang PC hoidc PCB dang nghién roi dung chnker it
toa nhict nghién "sic” mdy va cling lang O mau kiém tra thanh phan hoa
0dp ba lin cho dén khi nao dat thanh phan thiét ké mdi cho déng buo. Va tai
mdy dong bao clng phai ding giai phap “stic rita” nhu trén. Lam nhu theé
phai c6 gid thanh cao gdp rudi gia ximang thudmg mdi 1am duge. Dat hang
cho cdc nha may cong sudt 30 hodc 60 van tan/nam thi gid thanh ¢6 thé thap
hon, nhung cdc khau kiém tra chat lugng lai phai dugc tang cuong nhi¢u hon
0 véi céc nhd mdy cong sudt 1dn. vi, thong thudng cic nha mdy cong sudt
nho thi trinh do kiém tra san xuat lai thap hon cdc nha mdy cong suat 16n.

D6 la nhiing khé kiidn ¢6 kha nang khac phuc ducc trong cong nghd san
xudt chiing loai ximang toa nhiét it ndi riéng va cic chung loai ximang dac
biét néi chung. Tong ty 1¢ tiéu ding cho cdc loat ximang dac biét khoang
chimg chi dén 1% trong téng san lugng ximang hang nam (vi du tong nhu
ciu ximang cho nam 2005 1a 30 tri¢u tan thi tong san lugng céc chung loai
ximang dac biét chi dén 30 van tin/nam). Nhung chua ai giam dau tu mot
day chuyén chuyén san xuat cdc ching loai ximing dac biét, vi 1y do la céc
don dat hang céc ching loai ximang nay khong &n dinh ma ty suat dau tu
day chuyén thiét bi (ké ca céc phuong tién va thiét bi tu dong hoa Kiém tra
san xudt) thi cao hon mot day chuyén san Xuit ximang PC binh thuong.
Ri¢ng kho chita nguyén liéu va kho (silo) chia clinker va ximang cfing phai
tang thém nhiéu so vdi yéu ciu cua day chuyén san xudt ximang thong dung
(PC hoac PCB).

6.3. Chéit luong ximang Portland toa nhiét it

Chat lugng ximang toa nhiét it duge danh gid bang thanh phan khoang
(theo tinh toan), lugng nhict toa ra trong cédc chu kv (1 ngay, 3 ngdy, 7 ngay.
28 ngdy) hidrat va déng ran ximdnp. Ngoai ra céc chi tiéu co — 1y cha

ximang van danh gia binh thudng nhu ximang PC.

74



O nudc ta c6 TCVN 6069 — 1995 phan chia ximing tda nhiét it ra lun

hai loai: loai tda nhiét it duoc ky hicu PC,

oo

30A. va loal toa nhidl vt ¢o

hai mac 14 PC,,,- - 30 va PC,,; — 40 vdi 12 chi ti¢u ghi ¢ bang 14

Bang 14
Cac chi tiéu chat ludng clia ximang téa nhiét it Muc quy dinh _
(mitc quy dinh) (theo TCVN 6064 — 1995) - . 4o, ! PG, - 30 i PCL.— 40 |
1. Ham lugng khoéng.(‘;SA("/o), khéng I&n hon ] 7 i i —_—T_ " - i
2. Ham lugng khoang C,S (%), khéng idn hdn 35 ! -_-—_ -
3. Ham lugng khoang C,S (%), khéng Id-n hdn 40 - - )
4? Ham Iugng khoang CAF (%), khéng guy dinh - _ - -
b, H-ém ludng MO (%), khéng lén hon | 5 5 5 N
6. HMam lugng SO, (%), khéng 1én hdn 2.3 -
7. Lugng méat khi nung (MKN, %), khéng I(’Jl; han 2.5 - -
8. Do 6n dinh thé tich theo Chatelier (mm), khong .10 "10 10
16n han
a. Nhiét lugng thiy héa (hydrat) (Cal/gam), khéng -
I6n han: !
~ M3u 7 ngay 60 70 70
— M&u 28 ngay 70 80 ‘ 80 |
10. Cuéing @6 nén (N/mm?), khdng nhé han:
— mau 7 ngay 18 21 28 ‘
~Mau 28 ngay 30 30 40 J
11, Thai gian déng két: |
— Bt d4u (phtt), khong sém hon 45 45 45
— K&t thuic (gid), khéng mudn hon 10 10 10 |
12. Bd min cda ximang: - i
— % con lai trén sang 0,08 mm, khéng 16n hon 15 15 15 I
- Ty dién (b& mét riéng, blaine, cm?’lg), khang 2500 2500 ‘ 2500

nho han
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6.4. Pham vi si dung clia ximdng téa nhiét it
« Ximang Portland toa nhiét it dugc sir dung cho bétong khdi 16n lam
cdc dé, dap thay dién, thuy lgi,...

« Ximang toa nhiét it ciing ¢6 thé sir dung nhu ximang bén sunphat do
thanh phin khoang cla loai PC;; — 30A tuong ty nhu ximang bén
sunphat.
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7. XIMANG PORTLAND MAC CAO

Ximang Portland c6 cudng d6 khang nén (R,,) cha miu tieu chudn déng
ran 28 ngay dat tir 60N/mm? tr& len duge goi 14 ximang mac cao. S¢ di 20i
nhu viy 13 vi Ximang alumin cing ¢6 thé dat mac 60 vi hon nita nhung
khong 6n dinh theo thai gian.

7.1. Ky thugt san xudt ximéng Portland mac cao

" Theo céc tai liéu cia nude ngoai va két qua nghién citu ctia Vien VLXD
thuoc B Xay dung thi clinker ximing Portland mac cao phai ¢6 cdc chi tieu
k¥ thugt ch€ tao clinker vi thanh phan khodng nhu & bang 15.

Bang 15
'_ > o 7
Chi tidu k¥ thuat ché tao clinker Cudng db chia ximéng (N/mm?)
LSF (%) ‘ M, M, R, R, ' R,q
97 + 1 I 2601 15x0,2 =35 250 ‘ > 60
Thanh phan khoang clinker (%)
1083 ‘ C,S CiA C,AF MgO ‘ Cé&n khéng tan
6812 ’ 10+1 81 W01 £2 ’ =03 :J

Tur thanh phan khodng néu trén ngudi ta tinh ra duge thanh phan héu cia
clinker bang cdc phuong trinh sau day;

% Ca0 =0,7369.C.S + 0,65 12.G5+0,6222.CA + 6,4609.C4AF + fCa0
% 510, = 0,2631.C,S + 0,3490.C,S + £.5i0,; (12)
% ALO, =0,3779.C,A + 0,2098.C,AF,
% Fe,0, = 0,3292.C,AF,
trong d6 f.CaO <0,5%: £.8i0, <0,3%
Thanh phédn héa trung binh ctia clinker Ximang mac cao (%) c6 thé nhu

bang 16.
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Bang 16

—---

Ca0 | AlLO, ‘ Fe,0, | Si0, | TiO, | Mgo | RO S0, ¥

: j : —
67.0 | 512 ‘ 330 | 21651 =050 <=2 | <06 0.3 c:100,4?Ji

t

Tir thanh phin clinker nhu & bang 16, ngudi ta lai tinh ra cac chi ti¢u k¥

thuat ché€ tao clinker theo cic cong thice 1, 2 va 3, nhu sauw;

(CaO + {.Ca0) — 0,750,).100

LSF (%) = _ =978%
2.8Si0, + LI8AL O, + 0,65Fe,0,
510 .
M; = __._%72‘___ = Lﬁ_ =257
ALO, + Fe,0, 512+ 330
2
M, = 212 ss.
3.30

Tir céc chi tiéu k¥ thuat ch¢ tao nhan duge, chiing ta cho pham vi sal SO
tinh todn, 4p dung h¢ phuong trinh tam thic bac nhat (5) voi so licu phan
tich tin cay thanh phén héa clia cdc nguyén liéu: did voi. dd sét hoac hon hap
dd sét, quang sit hoiic hén hop quing st va tro than, ching ta ¢6 the ding
mady tinh Casio fx — 500A hoiic sir dung phan mem c6 san danh cho bai tinh
phoi lieu clinker trong mdy vi tinh dé tinh thanh phan (%} ty & clia cdc
nguyén liéu dua vao nghién bot séng phdi leu cho san xuat clinker ximang
Portland mac cao.

G day ching 161 dua thém cdc cong thic tinh cic he s6 a, b, ¢, d cla hé
phuong trinh tam thitc bac nhat (5) dé ban doc ¢é thé sl dung mdy tinh can
tay tinh toan kiém tra khi khong cé mdy vi tinh xédch tay c6 sin phin meém

danh cho tinh phoi licu. Cong thitc tinh cic he s6 a, b, ¢. d nhu sau:
a, =28(LSF).S, + LISA +065F —-C;
b, =28.(LSF).S, + 1,LI8 A, + 0,65 F, - C;;
C, =2.8.(LSF).S,+ LIBA +0.65F, - Cy
d, = q.[(C, ~(2.8 LSF.S, + 1,18 A + 0,65 F))l:

a:’:Sl_' MS-(A|+F1); a,=1; {13)
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b, =S, - Mu(A, + o) h,=1; >
¢, =5 M(A; + i) c.=1:
d, = .S, MdA+F)l; dy=100-q.

p.A,n
q=- =
100.100

J
trong d6  S,, AL F, C, — thanh phin héa Si0,, ALO.. Te, O, va CaO cua dd voi:
S., Ay, Fa, C, - >> 810, ALO,, F,0, va Ca0) clia dd s¢t (hodc hén
hgp cua da sét); _

S, Ay F,, G, — >> Si0,, ALO,, Fe,0, va CaO cila quang sat:

S, A, F, €, —>> Si0,, ALO.. Fc,0, va Ca cua tro than dot 1o;

q — ty 1& (%) tro than cdm tham gia @o khodng clinker:

p — ¥ 1¢ than (%) sir dung d€ nung 1 kg clinker o rén;

A, — tV 1& tro clia than (%) sir dung dé dot 102

N — % coa tro than tham gia tao khodng clinker, thudng n = OR%
d6i véi 10 quay kho san xudt clinker, n = 96% daoi vai 10 dimg
hién tal.

Néu dat x la ty 1¢& dd voi (dang nung, tGc 12 MKN = 0), y 1a ty 1€ sél
(hoac hdn hop sét), & dang nung (MKN = 0), z [a ty I1¢ quang sat dang nung
(MKN = 0) va g 1a ty I¢ tro than tham gia tao khodng clinker thi ta ludn ludn
¢6 phuong trinh

X +y+z+q=100% (1

Sau khi tinh dugc ty 1é % cho cdc nguyén lieu & dang nung (MKN = 0)

thi ta c6 thé dé& dang chuyén vé ty 1¢ cdc nguyen hu (%) & dang tuol va kho
(4m bing 0) dua vio cac cong thic sau day:

— Phan trong lugng dd voi: —,—x—— =T, )
100 — MKN,
a fa A ¥
_ Phin trong luong dat sét: ———=——— =T, (15)
e o 100 - MKN, !
— Phan trong luong quang sat: ———— 7= T,
100 — MKIN, J
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Sau khi fim duge T,, Ty, T, thi chiing ta c6 thé dé dang chuyén vé ty 1¢
thanh phin (%) cha céc nguyén liéu hodc hén hop cdc nguyén liéu cén cin
dong phoi liéu san xuat bot song nhie sau:

\
% D4 voi (kh()):——h—l—oq—— - x
: T, +T, + T,
% Dat sét (kho) = —Iﬂ =y k (16)
T, +T, + T,
T, x 100
% Quang sit (kh6) = ———— =z
b Quang sat (kho) T, +T, + T,

Tir céc cong thitc (16) ching ta cé tinh bit trix cho d6 am cho timg
nguyén liéu theo cong thifc

X, = ik_x_lgg! (]7)
100 — w

trong d6 X, thanh phan dé voi am;
X, — thinh phan (%) dé voi kho;
w—do im trung binh thuc & clia d4 voi trong kho, v.v...

72 Yéu cdu chét luong céc nguyén liéu cho san xudt ximdng
Portiand mac cao

Chit lugng cac nguyén liéu bao gom dé voi, da sé1 v quang sit,... thou
man c4c yéu cdu cn thi€t cho san xudt ximang Portland néi chung van ¢6
thé chua dh yéu cdu chat lugng dé san xudt ximang mac cao. Ly dola dé tiet
kiém nguyén lidu, cic tiéu chudn quy dinh chét lugng déd dé khoang dao
dong rdt 16n va thudng quy dinh t4i thiéu ma khong quy dinh gia tri trung
binh cin dat ducc va khong quy dinh gia tri t6i da. Véi gid tri t6i thiéu thi
chi ¢6 thé san xuat duge loai ximang Portland véi mac binh thuong, vi du
PC—40 chéng han chi PC-50 chua han da dat an toan.

Vay thi yéu cdu chat lugng cic nguyén licu cho san xuat ximang
Portland mac cao la nhimg gi?
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1. Trudc hét 12 yeu cdu ky thuat déi véi dd voi la him luong CaO phai
khong nhé hon 54% va ham lugng MgO khong vuot qua 2%, ham luong
Si0, phdi nho hon 1%, nhiét do phan hily carbonat (gidi phéng CO,) phai &
trong pham vi < 900°C, do ciing cla d4 < 5 Morth, 13 loai da voi két tinh the,
x6p, dé€ nghién. Dat yéu cau nay ¢6 nhiéu nii di voi & khu virec Trang Kénh
(Hai Phong) Bim Son (Thanh Héa) Hoang Mai (Nghé An), Phi Ly (Ha
Nam), Quang Binh va Ha Tién (Kién Giang).

2. B0i voi dé /dét sét hodc hdn hop ca hai loai sét: yéu cau sét dé toi,
min, ham lugng TiO, thap (< 0,5%), ham luong ki€ém (Na,O + 0,658 K,0)
< 2%, P,05 < 0,3 %, ham luong SiO, trung binh 2 66% (66 — 72%), ham
hrong ALO, = 15— 16%, ham luong Fe, 0, < 8%. Do hoat tinh t6t, khong tan
quak (thach anh) tv do bat ¢t ¢& hat no, modun silic (M,) phai I6n hon hoac
bang 2.8. Do ciing clia sét < 3 Morth, d6 4m < 18%. Dat yéu cdu nay c¢6 hén
hop sét song cam (Hai Phong) va poka Quy Khe, Phip C6 (Hai Phong), sét
Ha Chanh, Yén M§ va Cao Van (Quang Ninh), sét béc thi xd Péng Héi
(Quang Binh), v.v... '

3. D61 v6i quang sit cde loai: yéu cdu do cting < 4,5 Morth, ham lugng
Fe,0, = 40 — 65%, ham lugng P,0, < 0,5%, S0, < 0,5%, MgO < 2%,...

N6i chung yéu cau chit lugng cdc nguyen liéu kha cao va rat it noi nao,
dia diém ndo hoi tu duge dong bo cdc nguyén liéu thda min chat Iugng nhu
vay. Do d6 khéng phai noi nao ciing c6 di diéu kién nguyeén licu dé sin xudt
ximé&ng mac cao.

7.3. Qua trinh céng nghé san xudt ximéng Portland mac cao

Day chuyén thi€t bi san xuit an toan ximing mac cao la phai day
chuyén 16 quay phuong phap kho hi¢n dat, tw dong héa cao, ¢6 di trang bi va
phuong tién thuc hién kiém tra, kiém soat san xudt (6t va déng déu & moi
cong doan san xudt, ké tir khai théc, déng nhét so bo v nhap kho cic loai
nguyén-hhién li¢u dén cong doan nghién ximang. Vi vay noi dung va khoi
lugng cong viéc kiém tra, kiém sodt cic nguyén liéu, ban thanh pham timg
cong doan va ximang thanh phim cao hon, nhiéu hon so véi san xust
ximang PC théng thudng.
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Céc yéu ciu cong nghé cu thé nhwr sau:

1.

10.

11.

Heé s6 (hodc hiéu suat) dong nhét cdc nguyén - nhién liéu tho s}
trong kho (sil6) chia phat dat 10: 1 & moi gidr san xual. Yeu ciu ndy
doi hodi ¢6 kho déng nhat nguyén li¢u tot.

Do min cia liéu séng phai dat < 10% trén sing 0,08 mm dé tang
khi nang hoat tinh phan dng tao khodng clinker; yéu cau nay doi
hoi mdy nghién liéu 16t va phan ly hiéu suat cao.

He s6 déng nhat bot licu song phai dat 107 1 hay do chenb léch ham
luong CaCO, trong mei méu kiém tra theo gid khong vuet qud
0,2%; yéu cdu nay doi hodi phai chon kho dong nhét bot lieu hoat
dong lién tuc qud trinh tron va it liéu theo model CF.

Hiéu sudt phan hiy carbonat cua thdp tién nung (calciner) khong
duéi 92% va 5 ting siclon trao d6i nhiét hiéu qua cao.

Yéu céu nhién ligu dot 1o phai dam bao ngon lira dai d€ ddm bao
chidu dai cdn thiét cha z6n nung (= 10 — 12 m).

Yéu cdu moi truong nung phai 12 moi trudng oxy héa nhe (tic 1a ty
1& CO trong khi thai bing 0% va O, trong khi thdi ddm bao 2 0,2%.
Yeéu cdu dung trong clinker phai dat 1400 + 50 g/lit trong mol ca
san xuat va ham lugng £.Ca0 < 0,5%, RI1 < 0,3%.

Yeu céu Jam lanh clinker dat hi¢u suét cao va nhiét clinker ra 10
khong 16n hon 65°C cong nhiét do moi truong.

Yeéu cdu vé thanh phan khodng, thanh phan hda va céc chi tiéu k¥
thuat ché tao clinker phdi dat nhu & bang 15 va bang 16.

Yéu cdu do min ximang phdi dat 4000 £ 200 blaine hoac 6% trén
sang 0,08 mm.

Yeéu cdu ham lugng SO, cha ximang phai dat 3 £ 0,5%.

7.4. Pham vi st dyng ximdng mac cao

1. Ximang Porlland mac cao dugc sir dung dé dic rét cdc loai bétong

mac cao nhu cic khung ddm cdu c6 trong tai 16n, két cau khung nha cao ting
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(30 ting trd lén); cdc cong trinh doi héi chiu luc cao (cdc ham tau dicn
ngam, cong trinh quéc phong, két cdu chiu luc cic san van dong 16n, v.v. )
Pé betong dat chi ticu do sut vi mifc chong tham can thiét, nguoi ta su dung
cac loai phu gia déo hda va tang kha nang chong thdm cha bétong.

2. Khong duge sir dung Ximang mac cao dé dic, d6 betong khai 16n va
cAc cong trinh ¢6 tdc nhan an mon sunphat.
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8. XIMANG PORTLAND DONG RAN NHANH

~8.1. Nguyén Iy ky thudt sén xudt ximang Porland déng rén nhanh

Mot loai ximing duoc goi 1a ximang déng rin nhanh 13 cuong do nén
cla mau déng ran trong 24 gid khong it hon 20 N/mm?, va mau déng ran 3
ngay dém (72 £ 1 iy} phéi dat khong it hon 40 N/mm2. Théa man dicu kién
nay khong nhitng 1a ximéang Portland mac cao ma con 1a ximang alumin cé
ham teong khodng CA va C,A hop 1y.

Nhu vay k§ thuat sén xuat ximang Portland déng rin nhanh cé tring
hop vé6i k¥ thuat san xuat ximang Portland mac cao & muc do vé cuong do
chiu nén ban diu. Nhung xét thanh phan khodng thi khong hoan toan giéng
nhau, boi vi dé déng rén nhanh, ngodi gidi phdp ting d6 min cla ximang,
ngudi ta con tang ham lugng khodng C,A dén > 10%. Mac dau vay, néu chi
st dung giai phap ting do min va tang thanh phéan khodng C.A va CS ciing
chua an toan cho ximang Portland déng ran nanh. Vi vay ngudt ta budc phii
sit dung thém phu gia déng rén nhanh, tdc [3 phu gia kich thich hoat tinh
hydrat cic khoang ximang va kich thich mam két tinh va tao gel nhanh hon
binh thuong. D6 14 cdc mudi AICL,, BaCl,, MnCl,, NaCl, v.v... chon lua phu
gia don hoac phu gia hén hop ciia hai loai mudi kim loai trén véi ty le hop 1y
dé thoi gian bat ddu déng két clia ximang khong dwgc sém hon 45 phit va
ket thiic dong két khong sém hon 3 gid.

Co ch€ tam vige clia cdc phy gia kich thich déng rdn néi tren c6 thé mo
td t6m tat nhv sau: Khi dua mot hodc hén hop cita hai loai muéi clorua
(AICL;, BaCl,, MnCl,, NaCl,...) véi ty & phi hop thi sau khi phan ly cic
mudi ndy thach cdc ion Me™ va CI', ngay lap wic nong dé pH clia moi
trudng ximang — nude bi giam sit. Piéu nay kich thich tryc ti€p qud trinh
hydrat cdc khodng C,S, C,S dé bd sung phén thi€u hut néng do pH cda “mi6i
truong™ do hign tugng thanh tao hop chat HO — Ca — Cl ngay trén bé mat céc
hat khodng silicat canxi, lam cho qud trinh phan tng bé mat dugc xiic tién hon.
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Chuing ta da biét rang, qud trinh phan (ing hydrat cdc khodng ximing 1a
qui trinh phan ting bé mat theo nguyen 1y "béc déan ting 16p” sdn pham phéin
tng ra khoi bé mit cdc hat khodng ximang — tGc Ja qud trinh "topo —
chemystry" [6). Téc do thuc hién phan ung, tic 12 t6c dé "béc tich” ra khoi
bé mit nhitng san phidm déng rin phu thude vio nhiéu yéu t6 khic nhau nhu
nhiét d6 méi trudng, dp suat bé mat, ty 1& nude/ximang, v.v... nhung truc ti€p
nhat 13 néng dé pH ctia mdi trudng, diéu kién sdp xép va "dinh vi" khong
gian cla chiing trong két cu dd ximéng va bétong. Cac ion Me" va Cl cua
mot s mudi clorua kim loai dua vao hé ximang -~ nude lam dugce hat nhiém
vu: thiic diy nhanh qué trinh phan tng bé mat tao ra nhidu san pham déng
rin so véi khong ¢6 mat cua chdng nhimg lai 1am cham qua trinh k¢t tinh va
lién két giifa cac tinh thé v6i nhimmg hat keo — gel trong mot chimg muc thai
gian nhat dinh ban déu, tao di€u kién hgp 1y vé thoi gian va khong gian cho
két cau do bén clia da ximang va bétong. Co ché ndy cua cdc phu gia bang
mudi clorua mot s6 kim loai da lam cho ximang mac cao ¢ cuong do nén
ban ddu (R,, R,) cao. Vi vay ma k¥ thuat san xudt ximang doéng rin nhanh
phai dp dung ddong thof ca ba gidi phdp: tang ham hrong khoing C.A. €S,
tang ¢6 min va dua thém mot ty 1€ hop 1y phu gia cong nght.

8.2. Tinh chét hai méat cla ximang déng rdn nhanh vé pham vi
su dung nd

Uu viét clia ximéng déng ran nhanh 1a vira cé cudng do cao (mac cao)
lai vira déng rén nhanh dé x{ 1y kip thdi cac sy 6 dé diéu, su ro ri that thodl
cla céc giéng dau, khi, cttu hé cac nguy co sup dé hoidc nghiéng nga cic
cong trinh, v.v...

Nhung nhuge diém clia ximang dong ran nhanh la ¢6 nhi¢u khuyet tat
vé cdu tric, k&t cau clia d4 ximang vi bétong do qud trinh déng ran nhanh dé
lai, dit raing céc phu gia déng ran nhanh ¢é "phanh him" lai mot bude nhu da
n6i 13 tai phin co ché hoat dong clia cc phu gia cong nghe nay fai myc 8.1.
Nhung chi him mét phdn chi khong ham tat ca (tha 1ong wr do) nhu ximang
thudng. Vi vay cdc khuyét tat vé cau tric vin c6 nhiéu, nhat la giai doan ti 1
dén 3 ngay. Nguyén Iy céu tao clia vt chat bao gid ciing c6 xu thé 6n dinh
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nhét vé cau triic dé cé ndi nang nho nhat. Xu thé do kéo theo qud trinh tdi
sip xép, tdi ket tinh khi ma da ximang va bétong da héa cimg. Qua trinh nay
thuong 1am giam sut cudng do, tang do X6p. v.v... tao diéu kién cho qua trinh
an mon bétong, &n mon cot thép xdy ra nhanh hon.

Vi vay ximang déng ran nhanh khong diing dé thi cong cdc cong trinh
binh thudng ma chi dung d& xir 1y cac sy 6 vét ndt ran cac de dap, bit cac 1o

11 nuéc, dau khi, bit nhanh dot nha, ro ri nudc cdc khu vé sinh clia nhi nhiéu
tang, chong d& tam thoi cdc sy ¢6 nén, mong, v.v...
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9 XIMANG PORTLAND GIAN NG

- Nguyén 1y k¥ thuat sin xudt ximang Portland gidn nd 1a dua vao hién
twong truong nd the tich manh cia hop chat etttringit (E.) - C.A3CaS0,.(31
_ 32)H,0 la san phdm phan tmg cua khodng hydroatuminat canxi - C.AH,
véi thach cao (sunphat canxi) va nudc. Thé tich clia hop chét E tang hon 3.17
14n so véi thé tich cla C:AHg:

C,AH, + 3CaS0,.2H,0 + 20H,0 = C:A.3CaS0,.3211,0
Vi khéi lugng phan wr cha C,AH, chi la 378 g ma khoi luong phan
cia E dén 1254 g. tic 13 tang 4,174 lan.

Haop chét E ciing ¢6 thé tao thanh do phan tng ctia C;AH, vdi Ca(OH),
ctia da ximang véi 1on SO%™ vanude clia mo trudng (phan {ng &n MOD Ximang):

C,AH, + 3507 + 3Ca(OH), + 23H,0 = C,A.3Ca50,32H0.
Hoic E duge tao thanh do phan cda C;AH, véi AKOH), vd SOOI, nudc

cua moi trudng:
C,AH, + 2A1(OH), + 3807 +21H,0 = C,A.3CaS0,.32H,0.

— Tir nguyén 1y néu trén ching ta c6 thé shn xudt ximang gidn n& bang
hai cach: tron ximang Portland 6 thanh phan C,A cao (= 10%) vai thach cao
vi phu gia gian n& hoac tron ximang alumin v&i phu gia thach cso.

Tuy thudc vio yéu cdu vé mic do gian né (%) tang thé tich ¢6 the dicu
chinh ty 1& % cla 1 hodc 2 trong 3 thanh phdn néu trén dé duoc ba loal
ximing gi<n no sau day:

I. Loai ximang khong co, tic 1a loai ximang gifin nd yéu, the tich gidn
1 vira dii dé trir khir dugc 40 xSp tao ra trong qué trinh déng ran 28 ngay va
cdn thira he s6 nd 0,1% so Vi ximang Portland binh thudng (PC):

2. Loai ximang gidn nd vira, c6 h¢ s§ gidn nd sau 28 ngay dat 0.2-1%
thé tich tang. Thanh phan cia ximang gidn nd loai nay gom: 75 - R0%
clinker Portland cao C;A va 20 — 25% phu gia gian nd,
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3. Loai ximing gidn nd manh, con goi la ximang “cudng luc”, ¢d hé s6
giin nd sau 24 giy déng rin dat > 0,15% va sau 28 ngay dat hon 1% thé
tich tang.

Phu gia gidn no thudng 1a hon hgp ximang alumin va thach cao hodc
hén hop voi sdng véi thach cao, hoac hén hgp khodng alunit (K,Al(OH),..
(S80,), nung véi thach cao [4]. '

Ximang gidn nd ¢6 d6 min rat cao (> 4500 blaine) dé phan itng tao hop
chat E dugc thyc hién toan phan.

G cdc nudc SNG ¢6 ba mac ximang giin nd theo diéu kién k¥ thuat
MPTY 21-42-69 Ia PC w40, PC—50 va PC—60. Thai gian bat diu dong két
khong sdm hon 30 phat va két thic dong két khong cham hon 12 gio [18).

— Pham vi sit dung ximdng gidn nd: ximang Portland gidn nd dung dé:
1. Gia ¢6 nén d4t yéu bang bétdng coc nhdi véi ximang gidn nd;

2. Xit Iy nhiing 16 hang héc hoac bung bit kip thdi mach nuée ngim doc
theo dé diéu;

3. Han gén cdc vét niit bétong san, tran, tudng nha &

4. Bon trdm sifa chifa cdc giéng khoan dé kip thoi bit cac 16 thodt nudc,
hay ddu khi;

5. C6 thé sir dung ximang giin né manh dé phd dé cdc méng, tudong nha
kho, hang rao chin xay sai k¥ thuat hodc khiong ding thict ke, v.v...
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10. XIMANG TRANG VA XIMANG MAU

— Ximang tring la ximang hén hgp dac biét duge nghién min tir clinker
Portland tring vGi phu gia tang d6 tring nhu d4 voi trang, quang barit sach, v.v..

Clinker Portland tring 13 loai chinker Portland khong 6. hoac ¢6 rat it
(< 1%) khoéang chay ¢6 mau C,AF va cac tap chat mau nhu MnO, MnQO,,
Co, Cr,0,, v.v...

— Ximang mau 12 hén hop clia ximang trang v6i mot ty 1€ nho phit hop
(1 - 10%) céc oxit hodc mudi cia nhitng kim loai miu nha MnQO,, Fe,O, —
mau dé, Cr,0, — mau xanh ld cay, K,CrO, + CuCl, — mau vang, MnO +
CuSO, — mau xanh da trdi, TiCl, — mau tim, TiBr, — da cam, v.v...

10.1. Yéu cdu vé chdt lugng cdc nguyén liéu sdn xudt ximang
tréng va ximang mau

1. P4 voi d€ san xuit ximang tring 1a loai dd voi sach, ham luong
CaO > 54%. ham luong MgO < 2% va khong nhiém céc oxit mau nir
Fe, 0., MnO, Cr,O;, P05, v.v...

7. Dat/da sét dé san xudt ximang tring phai 1a caolin trang, min, hiim
luong Fe,0, va cic oxit mau < 2%, mica it, do tring clia caolin nguyén khai
phai dat = 75%;

3. D4 voi trdng 1am phu gia tang do trang phai dat do trang 80% (bot
min 2 2500 blaine) so v6i bari sunphat tinh khiét (BaSQ,):

4. Thach cao ciing phai 1a thach cao sach, khong nhiém ban sét va cdc
tap chat mau, ham luong SO, 2 42% va do trang khong it hon 70%:;

5. Cic phu gia khodng b6 sung ham chdy clinker nhu CaF,. NaSiF,,
BaSO, ciing phai 14 cdc mudi sach, khéng ldn cdc oxit hodc cac mudt kim
loai mau.
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S& di phai sir dung mot ham lugng nhod (0,2 — 19%) cac phu gia don hoic
hén hop hai phu gia khodng héa 13 dé vira ha thap d6 nhdt cta cde khodng
chay C.A, GA, CMA, CA,... va bo sung thém mot lugng khodng chay can
thi¢t dé tao dugc khodng alit C,S duge thuan lgi khi khong ¢6 hoic ¢é rit it
khodng chay ¢6 mau C,AF, ...

6. Nhién liéu dét 10 dé nung luyén clinker Portland tring phai a cic
nhién li¢u it tro nhu ddu MFO, DO, mazut, khi dét ty nhién ma it luu huynh
(S < 1%).

10.2. Bac diém cdng nghé san xudt ximang trdng

— Ximang trang Ky céc tap chat mau nén céng nghé nghién liéu séng,
nghién ximing, thu nhan va pha ch& cdc nguyén li¢u phai sach. han ché hét
sic su mai mon sat thép nhu bi dan nghién, tdm 16t hoac bé mat ban
nghién,... P mai mdn cdc phu kién clia cdc thiét bi nghién, dap phai dat
dudi 40 gam cho mot tan bot liéu va mot tan ximang trang.

Kho sil6 chidta cdc nguyén liéu va san pham trung gian phai duge che kin
dé tranh nhiém bui ban.

— Clinker Portland ximéang trang phai dugc nung trong 16 quay vdi moi
trudng khir y&u, titc 1 ¢6 thira khi CO (< 0,5%) dé ngén chin su chuyén héa
tri 2 cia oxit sit (FeO) vé héa tri 3 (Fe,0,) mau nau den, wic 1a dé khi CO
khit oxit st héa tri 3: Fe,0, + CO = 2FeQ + CO,T. Oxit sit FeO lai két hop
véi CaO thanh khodng 2Ca0.FeO (failit) mau trang.

— Cong nghé 1am nguoi clinker trang phdi dat hi¢u sudt cao va nhanh
hon cong nghé 1am nguoi clinker clia ximang den v6i muc dich ngan chan su
chuyén héa cua khodng failit mau trdng vé khodng CF (2CaOFc,(,) mau
den nau. Vi vay phai phun nuéc 4p suat 16n dé [am nguoi clinker tring, tham
chi cé ca khi khur.

— D6 min cia ximang trang ciling phai cao hon do min clia ximang den
vi séng hap thu dnh sdng (mdy do do tring clia ximang trang) ty 1& thudn véi
d0 min cta ximang. Tat ca nhitng dic diém cong nghé néu trén da giai thich
tai sao gid thanh va gid bdn clia ximang tring phai gap doi hoac hon gap doi
gid thanh va gid ban cla ximang den.
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10.3.

Chét luong v& pham vi st dung ximéng frang va
ximdng mau

Chit Iuong ctia ximéang tring dugc dac trung bing hai chi tiéu chu yéu
14 cuong d6 nén va do trang.

Po trang duge do bang mdy quang phd hap thu dnh sing hodc so
sanh véi do tring cha bari sunphat tinh khi€t (BaSO,}. Néu do trang
clia BaSO, tinh khiét 1a 100% thi theo TCVN 5691-1992 ximang
trang dugc chia lam ba loai:

~Loai 1 c¢6 d6 tring > 80%:
— Loai*2 ¢6 do trang 75-79%.
- Loai 3 ¢6 do trang 68-74%

Vé cudng do, tieu chudn nay duge chia [am ba mac: PC, — 25,
PC, — 30 va PC, —40.

Cac chi tieu co - 1y khic duge quy dinh nhu ximang Portland thong
dung PC, trir chi tieu lugng mat khi nung dugc quy dinh chung cho ca ba
mac 1 < 9% vi phu gia clia ximang trang 1a dd voi mau tring.

— Pham vi sit dung cia ximéang tring v ximang mau: Ximang trang va
ximéng mau duge sir dung dé:

I.

Lt

Trang tri, hoan thién cdc cong trinh nha &, khach san. try sg, €O quan
1am viéc, nha hang, cic cong trinh vin héa — X hoi,...

P& san xudt cdc ba mattit trang vi mattit mau, ldng trat tedng, tran

nha;

. Pé han mach &p 4t gach men cling mau;

Ximang tring c6 thé diing d€ ké dudng phan ludng giao thong dudng
bd, dutng bay,...
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11. XIMANG PORTLAND DANH CHO XEO TAM LOP
UON SONG AMIANG - XIMANG

— Cong nghé xeo ngdi fibro doi hoi dung dich amiing — ximang di do
nhét d€ dé xeo, nhung lai phai dé loc qua lwéi thép hoac Iuéi déng, khong
mat nhiéu ximang, cham dong két nhung lai két thiic dong k&t nhanh va c6
cuong do nén, uén cao. Theo tiéu chuin cla cdc nude SNG (GOCT 9835—
77) thi ximing danh cho xeo tdim lgp amidng — ximang ¢6 hai mac 1a PC, —
40 va PC, — 50. Do min clia ximang nim trong gidi han 2500 — 3200 cm’/g.
trung binh 1a 2900 + 100 cm*/g [4]. Con theo TCXD 167-1985 [1] thi do
min Ximang loai nay khéng nho hon 2800 nhung khong vuot qud 3400
cm’/g. Ham luong SO, nam trong gi6i han 1,5 — 3,5%, do én dinh thé tich
theo Chatelier < 10 mm, thoi gian bat ddu dong két khong sém hon 90 phit
nhung két thic khéng muon hon 5 gid. Dé ddp ing cdc véu ciu néu
trén can phai chon clinker Portland ¢é thanh phan khodng C.S 2 52% va
C.A=4-7% [4].

- Cong nghé san xuit loai ximang nay khong khic gi cong nghé sian
xuat loai ximang Portland thudmg (PC), chi cdn dam bao thanh phén khodng
va dé min nhu & trén.
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12. XIMANG PORTLAND CHO BETONG
MAT DUCNG BO VA SAN BAY

— Day la loal ximing ting cudng do chdng mai mon cao nhit do luc chi
xdt chia cdc loai binh 10p xe 610, xe mdy, banh 16p mdy bay trén dudmg cal
canh va ha cénh. Thuc chat héa hoc cla loai ximang nay vin 12 loai ximang
Portland thong thuong, mac cao va ¢é tang ham luong khodng C,AF 1
khodng cé kha nang chéng mai mon cao nhat so véi cdc khodng khéc.

— Thanh phéan khodng cta loai ximang ndy la: CA = 5 + 8%, C,AF 2
15% va C.S = 60%.

Phu gia tang kha nidng chdng mai mdn 1a xi 10 cac gang thép ¢6 tri s6
modun M, < 1.

Cac nghién ciiu cia nhimg nha k¥ thuat xay dung cdc cong trinh giao
théng cho thay ring, gidi han "moi mét” hodc sitc chiu dung ctia béténg ma
céu, dudng bo, dudng cdt cénh, ha cinh méy bay dat i 55 — 65% cuong do
chiu nén va t6i 70% cudng do chiu udn cha ximang. Cic nghién ciu thuc
nghiém cho két qué 1a tang ham lugng hai khodng C.S va C,AF thi bétong
mac cao (M-40, M-45) ciia n6 ¢6 sifc chiu dyng d6 mai mon t6t hon ximing
Portland thong thudng. Pha vao ximang nay 20 — 25% xi 16 cao (M, < 1)
ciing tang kha nang chéng mai mon ciia ximang va bétong.

— D€ tang ty lé ximang trong cidp phéi béténg mac cao khi lam mat
dudng bay, mat cau ngudi ta pha phu gia déo héa vdi ty 1¢ hop 1y nhu SDB,
GKJ-11, v.v... [4].

— Chat lugng ctia ximang cdu dudng: Pac diém cla chat lugng ximing
céu dudng 1a ty 1€ c& hat 30-70 pk phdi I6n nhat, ty dién 2600 + 100 blaine
va thoi gian bit ddu dong két khong sém hon 2 gitr dé ximang va béténg ¢6
két cau chéac dac va ¢ do x6p nhd nhat.

Toém lai, dac diém chét lugng clia ximdng cdu dudng 12 thanh phan
khoang (C,S = 60%, C,AF 2 15%), 1a thoi gian bit dau dong két (khong sdm
hon 2 gio), 1a ty 1& ¢d hat va do min ximang, 12 phu gia xi hat 1 cao axit tinh
(véi ty 16 20 — 25%). Yéu cdu tdng thé nhat Ia tang cudng do chéng mai mon
¢ hoc cha ximang.

Céc nha thi cong cdu dudng, san bay (dudng cat canh, ha cdnh) ¢ thé
can clf vao cdc yéu cau néu trén d¢ dat hang chiing loai riéng cho minh.
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13. XIMANG ALUMIN (C,)

Ximang alumin cé thanh phdn khodng chu yéu la CA, €A, CA; va
mot ty 1¢ nhé cdc khoang C,S, C,AS, CF va dung dich rin cua ddy CA — CF.

— Nguyén liéu chl y&éu dé san xudt ximang alumin Ia quang boxit it sat
oxit va d4 voi.

Ngudi ta chia ximang alumin ra 1am hai loai: loai nhiéu nhom (ALQ,)
va loai thap canxi (Ca0).

—~ Thanh phdn héa trung binh (%) clia ximang alumin ¢6 thé nhu & bang 17.

Bang 17
Ca0 | ALO, | Fe,0, | SiO, TiO, MgO R,0 SO, s
4045 5045 4-6 36 1-2 0,51 0-1 0-1 100

Ty 1& (%) giita hai nguyén liéu dd voi va boxit trong phéi liéu ximang
alumin duge tinh theo cong thire thuc nghiém nhu sau {4]:

Dévei  L857Si0, + 0,55A1,0, + 0,5Fe,0, — Ca0

Boxit  CaO —[1,8575i0, + 0.55A1,0, + 0,75F¢,0,1°

(18)

Tuy nhién cong thic (18) chi c6 thé phi hop véi quang boxit cua Lién
X6 trude day. D6i véi quang boxit ctia Viét Nam (Lang Son, Lam Déng) déu
rit nhiéu sit oxit (22 — 28%) nén mudn san xudt ximang alumin tir quang
boxit thi phai cé cong nghé tdch loc bét 65 — 70% sit thi méi dang dugc.

Néu sau khi tich bét (Fe,O,) ma thanh phén cia boxit dat dugc nhu ghi
& bang 18 thi khong cin sl dung cong thiic (18) ma c6 thé sit dung cach tinh
ty 1¢ (%) dd voi va quang boxit (da duoc téch loc bdt sat).

Bang 18
Thanh phén héa (%) cla da véi va quing boxit (sau tach loc)
ca0 | ALO, | Fe,0, | SiO, | TiO, | MgO | MKN )
Pa voi 53,90 0,50 0,35 0,30 - 1,40 43,90 99,95
Boxit 2,60 671 g+1 61| 1+05 | 1+£05 | 13+1 98 6+1
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_ Tinh 1y & phdi liéu (%) dé san xuat ximang atimin t thinh phan héa
cla hai nguyén liéu néu & bang 18.

Ching ta ¢6 thé chon thanh phéan hoa trung binh cla ximing alumin neu
& bang 17. Néu chap nhan phuong an dy thi chiing ta thdy ham lugng Ca0 Vi
ALO, chiém tir 90 dén 100%, cédc thanh phdn khac chi chigm ty 1¢ rat it (0 -
10%). Dung nhu vay, néu xem lai thanh phin khodng chll yéu cua ximang
alumin thi céc khoang diy C,A,, chiém phan lon nhir CA, GA, CA,, CLA,
v.v. .. cdn cdc khodng C,S. CF, GF,... chi¢m ty le rat it (< 10%). V1 vay
chiing ta cé thé chon phuong dn phoi liéu gédn ding tinh theo cong thic:

Pa voi CaO 40 o
= o —_—0
Boxit ALO, S50

Luic ndy ty 1& (%) d4 voi va boxit (sau tich loc bét sat) duge tinh nhu sau:

— Phén khoi lugng da voi = 40/53.9 = 0,7421 & day 53,9 1a % CaQ) cua
da vor,

_ Phan kh6i luong boxit = 50/67 = 0,7463 & diy 67 1a % ALO, cla
quang boxit sau khi tich loc bét sat.

Tir d6 ta suy ra ty 18 (%) ctia da voi la:

100
0,7421 + 0,7463

0,7421 x = 49,86%

Ty 1& (%) clia boxit 1a 100 - 4986 = 50,14% va thanh phan héa (%) cla
liéu sdng phéi licu va clinker ximing nhu bang 19.

Bédng 19
F Thanh Boxit o e . |
phin pavei | (sauxd | % 1é da VI | Ligussng | Clinker
héa (%) 19) vi (%) boxit ("%} |
1. CaO 53,9 2,60 49,86 50,14 28,18 39,3 4
2. N,O, 0,30 67.0 . 33,74 47,12
3. Fe,0, 0,15 8.0 . " 4,08 5,70
4.si0, 0,30 65 |+ " o] s 476
5. MgOD 1,40 1,0 " 1,20 167
B. Ti0, - 1,0 " " 05014 @j
7. MKN 439 13,0 " 2840 | 000 i
Téng 99,95 99,10 99,61 | 9931 |
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Tir thanh phan héa cia clinker ximang alumin nhan duge & bang 19
chiing ta thidy nam trong khung giGi han cta thanh phdn héa trung binh cua
ximang alumin di cho & bang 17 cua cdc nuéc SNG. Nhu vay vdi phuong
phdp gdn ding nhu trén, ching ta cling tinh dugc thanh phan héa cua lieu
séng va clinker Ximang alumin trung binh trén co so hai nguyén liéu la da
vOi va quing boxit Viét Nam sau xit Iy tdch loc bét sat.

— Phuong phdp cong nghé san xuat ximang alumin: Cé hai phuong phap
cong nghé san xudt ximang alumin 13 phuong phdp ndu chay va phuong phdp
két luyen.

Phuong phdp ndu chdy duge ndu trong 10 dién hoac 10 cao luyén gang,
str dung than c6¢ & nhiét do 1600 — 1650°C. San pham ndu trong 10 cao ¢é
hai loai: clinker ximang alumin nhe & trén va gang nang ¢ dudi.

Phuong phédp két luyén duge nung trong 10 quay hoic 1o ditng  nhiét do
1200 ~ 1250°C. Nhién liéu d&t 10 1a dau nang it tro nhu mazut, DO,... hoac
khi dot tw nhién. Bot séng phai liéu duge vé vién san cdp cho 10 quay hoac 16 dilng.

D¢ tang kha ning phan ¢ng ngudi ta cho vao phéi lieu mot ty 1¢ nho phu
gia khodng héa duédi dang thach cao hodc K,S0,, Cak,. CaCl,, v.v...

Phuong phdp niu chay cho chat lugng ximing alumin 16t hon phuong
phép két luyén, nhumg gid thanh dat hon.

— Pac diém chat lugng ximang alumin: Ximang alumin 14 loai ximang
mac cao, bén trong méi trudng sunphat, nhung déng rin nhanh. Thdoi gian
bat ddu déng két trong 3040 phit va két thic thudng som hon 10 gio.
Cudng d6 khdng nén clia mu 24 givy déng rin dat gid tr 60% va mau 3 ngay
(R,) dd dat mac.

Theo tiéu chudn cha cdc nudc SNG (GOCT 969-77) ximang alumin ¢6
ba mac la: C,—40, C,—50 va C,~60. Tuy nhién, vi dic diém déng ran nhanh
nén thuong ¢é nhiéu khuyét tat vé cdu triic da ximang va bctong, do nhiét
hydrat 16n va qua trinh két tinh voi vA nén khong kip sdp x&p hop 1y giita cdc
loai san phdm déng ran, nhét 12 & nhiét dd moi trudng cao hon 25°C. Hien
twong niy gdy ing suat néi bo 1on va xu thé tdi ket tinh dé giam nodi nang va
kém theo giam sit cudng do.
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— Pham vi str dung ximang alumin:

1.
2,

Ding dé han gin vét nit cia cong trinh;

Lam chat dinh két cho bétong chiu nhiét va chiu lira tiy theo the loai
cot liéu;

_ Bit nhanh céc giéng khoan 1o ri ddu, khi, nude, nhung phai chon giai

phap t3t cho thi cong d& phil hop v6i thdi gian dong ket nhanh;

Duing véi thach cao lam phu gia gidn nd cho ximang gidn nd céc loai.
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14. XIMANG CHONG PHONG XA

Ximang chéng phéng xa 1 loai ximédng c6é chda bari oxit hoac bari
sunphat ma san phiam déng rin cha né cé nhiéu nuée (4] dé beétong cua
ching ngan cin hoac hap thu dugc cdc tia y, o, tia Ronghen, phéng xa coa
urany, coban va cdc chat dong vy, ngan chin va hap thu duge cic séng radio,
v. v... Bétong chong phéng xa cha cdc loai ximang niy phai ¢é do chic dac
cao, ty trong 16n, chita nhiéu nude lién két va c6 do chiu nhiét nhat dinh, vi
khi hap thu cic tia phéng xa thi nhiét d6 cha bétong ¢6 thé lén i 700°C.

— Céc hop chét chia nhi€u nude lien két 13 okxyclorit vi okxysunphat
manhe (3MgO.MgCl,.6H,0, 5SMgO, MgCl,.11H,0, MgS0,.13H,0, C,AH,.
C,A. 3CaS0,.32H,0 v.v...)

— Nhu vay céc thé loai ximang chéng phéng xa 1a:

a) Ximéing Portland chia t6i 10% BaO trong clinker va i 15-20%

BaSO, trong phu gia ximang;

b) Ximang alumin chiia 15-20% BaSO, trong phu gia ximang;

¢) Ximang okxyclorit va okxysunphat manhé.

Khi dua BaO hoiic BaSO, vao phdi liéu clinker, trong diéu kién nhiét do
cao s& x4y ra qud trinh trao déi (thay th€) giita hai ion c¢6 cling héa tri 13 Ca>*

— Ba™. Vi th¢ md ham lugng khodng alit (C,S) bi gidm sit, nhung ham

lugng khodng belit (C,S) hoat tinh cao dang o. — C,S va o — C,8 duoe tang
1én rd rét nén cudi cling cudng do cha ximang vn khong bi giam siit.

Bétong chong phdng xa ¢é ty trong cao, tdi 4000 — 5000 kg/m’ nhdr c61

li¢u ty trong 16n nhur BaSO,, quang sét, chi hat véi nhidu kich ¢& khac nhau.,

— Pham vi sir dung ximang va bétong chdng phéng xa:

1. Dung lam tudng che chin cdc phodng phan tich, thi nghi¢ém vi chiéu
chup Ronghen;

2. Dung che chan hoac hdp thy thiét bi phdt xa coban vi cdc tia v, «....
trong cong nghiép do mitc nguyén lidu,... trong cong nghiép héa chat,
Ximang, v.v...

3. Dung diic béténg niang bao vé cic 16 phan g hat nhin, tudng che
chén cdc 10 clia cdc nhd mdy dién nguyén tir, v.v...
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15. XIMANG GIENG KHOAN DAU KHi

15.1. M ta so bd qua trinh khoan vé bom trdm ximdng

Trong k¥ thuét khoan tham do va khai thdc diu khi, thy thuoce vio diéu
ki¢n dia chit, vat 1y, ngudi ta khong thé khoan dén do sau bao nhiéu ciing
duge, ma dén mot do sdu nao ddy (theo ddi mau 161 khoan va do dia chan),
vi du dén d6 sau H, chang han (xem hinh 14) thi bit budc phai dimg lai dé
chdng 6ng thép. D¢ ong thép ding vimg chic, tranh hién trong ap sudt ting
via nOng ép dat d4 14p bit 16 khoan va dé khoan tiép theo duge, ngudi ta phai
bom trdm dung dich ximang bit chat khoing khong gian giita thanh dat d4
ciia 16 khoan va thanh vo bén ngoai cha 6ng chong.

Truéc khi lap dat 6ng chong, phai ding miii khoan to hon mot it dé
"roa" lai giéng khoan cho thang, tron réi ding dung dich khoan bom ria
sach cdc manh vyn d4t d4. Lap tha xong dng chéng hét chiéu cao (chiéu sau)
ciia giéng khoan H,, ding xe tron hé ximing véi ty 1¢ nuée/ximang di duoc
lam thi nghiém trude cho phi hop v6i luc nén va yéu cdu ky thuat bom trdm
(thong thuong N/XM = 0,5) ximang qua van moét chiéu bing cao su cimg
hodc hop kim mém xudng bit hét chiéu sau bén ngoai cot dng chdng bang
thép chiu lyc. Luc nén cha may bom trdm dung dich ximéang da duge tinh
todn trude sao cho day dugc ¢t dung dich ximang xudng hét do sau réi len
dén miéng giéng khoan, tic la ddy hét cot dung dich khoan 1én mat dat va
thay th& né bang cot dung dich ximang. Dé tiét kiém ximang, ngudi ta bom
truéc mot chiéu nhat dinh (khoiang 30 m) "dung dich dém" ¢é mau sic hoic
ddu vét dé nhan biét dd ddy hél ra ngoai giéng dung dich khoan chura. Thoi
gian bat ddu dong két (hay dong quanh) phai dugc 1am thi nghiém véi phu
gia 1am cham dong ket ximang dé du thoi gian bom tram ma khong bi 4ch
tac doc dudng vdi dp luc bom nén dd dugc an dinh. Sau khi nhan biét hét
dung dich dém di truée va di xudt hién dung dich ximang 1én mat dat thi
ngudi ta khéa van dp luc bom (béng hai van V| va V,) lai va dé yén trong 24
g hoac 48 gits cho dung dich ximang dong ciing (ty thuoc cudng do 24 gid
cta dung dich ximang). Sau 24 gi% hodc 48 gid, ngudi ta kiém tra dp luc cha
van V, da gidm hén, tic [a ximang da dong ciing. Ngudi ta kiém tra chudn bi
cén khoan va mii khoan bé hon dé tha vac 6ng chéng va khoan tiép. Vi
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cling vi diéu kién vat ly-dia chdt, ngudi ta phai dimg lai & do sau H, dé lip
tha 6ng chong cdp 2 va bom trdm ximang dé gilf 6ng chong va giéng khoan.
Theo méu d4 khoan va cdc két qua do dac vat 1§ — dia chat ngudi ta ¢6 thé
phén dodn dugc via i ddu hoac khi tai d6 sau H, (D)) nhung khong tring
vao chém tii ma giéng khoan di mét bén (vi du bén trai nhw hinh 14), nguoi
ta van chua "bin dan" vi ma lai khoan tiép dén do sau H,. Tai day nguoi ta
lai nghi ngd c6 mot wii dau/khi nira (D,) lai nam bén phai gi¢ng khoan. Sau
khi lap tha 6ng chdng cdp 3 va bom tram ximang xong ngudi mdi ban thing
B, v B, dé khing dinh d4u, khi vA mitc do dp luc (trif lurong) d€ khai thac.
Néu céc tdi 4y khong di trir lugng (dp luc phun 1én) khai thac cong nghi¢p
thi ngudi ta c¢6 thé bd di hoac quyét dinh khoan mot gi¢ng bén canh dé ding
vao chom cla i daw, khi.

Nhu vay ximang gi€ng khoan 12 loai vat tr k§ thudt khong thé thicu
trong khoan tham do va khoan khai thac ddu, khi.

15.2. Ly do cdn ¢6 nhiéu logi ximdng giéng khoan

Nhu d3 mé ta & hinh 14, ching ta thiy, chi trong moét giéng khoan ciing
d4 cd ba chiu sau bom tram ximang, moi chiéu sdu c6 mot gid tri trung
binh vé nhiét do, 4p suét ting via clia né. D6 1a chua ké dén dic di€m cua
nude via va mudi khodang cé thé c6. Trix cdc viing & gdn Bac Cuc va Nam
Cuc, muc bién thién nhiét do trung binh theo chiéu sau cua céc gi€ng khoan
khoang 2,8 — 3°C cho 100 m chiéu sdu. Con d¢ tang ti€n 4p sudt theo chiéu
sau clia gigng khoan thi khéng c6 quy luat ma thy thudc vao dieu kign dia
chit cha timg viing, trang théi cha v6 Trdi D4t va dp luc thyc t€ cha cdc via
diu, khi, nuéc. N6i chung, ximang giéng khoan lam viéc trong diéu kién
khic nghiét nhu 4p suat, nhiét d6 va do an mon cia cde mudi khodng cua
nudc via. Ca ba thong s6 k¥ thuat nay déu anh hudng trye ti€p dén sy phat
trién cudng d6 nén, uén cha ximang, thii gian dong két, c6 qudnh va kha
nang chdng an mon clia né déi vdi moi truding nudc via cla gi€ng khoan. Vi
vay ngudi ta phai do dac ding c4 ba thong s6 nay mdi chon lya the loai dung
dich ximing bom trdm. Riéng théng s& nhiét do [am viéc clia ximéing nguoi
ta cé thé tinh trude duge theo cong thiie:

At
T(C) =25+ — x h{m). 19
0 100 > (m) (19}
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Hinh 14. So d ciu tric mét giéng khoan ddu khi cé ba cdp chéng 6ng:
~ ¢dp 1 c6 chiéu sau H,,
cap 2 c6 chiéu sau H, + H,,
cép 3 ¢6 chiéu sau H, + H, + H,.
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Vi du nhiét dé tai do sau 1000 m la: 25 + % x 1000 = 55°C;
Iéi do sau 3000 m la: 25 + % x 3000 =115°C;

tai do sau 5000 m la: 25 + % x 5000 = 175°C, v.v...

Tuy nhién, su tinh trude nhiét d6 cha giéng khoan chi ¢6 tdc dung trong
viéc 1am thi nghiém chon lya hop 1y thé loai ximang, the loal va ty 1 phu gia
lam cham déng két, ty 1& nude/ximang v.v... Nhung anh hudng cua ap sudt,
mudi khodng chua dugc bi€t mot cdch chac chan. Vi vay phai doi két qua do
dac 4p suat tAng via, k&t qua phan tich thinh phin héa hoc cia nuéc khodng
tai cdc vi trf can thiét mdi hiéu chinh lai cdc thong s6 k¥ thuat ciia dung dich
ximing va nuéc dém dua vao bom trdm. D6 1a nhiing 1y do doi hoi phai cé
nhiéu loai ximang giéng khoan.

15.3. Cac chung logi giéng khoan

D& dap ting cic yéu ciu thich tng vé nhiét do, dp sudt va cdc thanh phan
khac nhau clia nudc via,... ngudi ta buoc phai san xudt mot sO loal ximing
giéng khoan chill y&u sau day:

1. Ximang giéng néng, ¢6 nhi¢t dd bom trdm trong khoang 75 + 25'C;

2. Ximang giéng sau, cé nhiét do 1am viéc tir 120°C tré 1én;

3. Ximang giéng khoan bén muéi, cé kha nang bén vimg trong cdc moi

trudng an moOn manh cha sunphat, manhé va hdén hop cia chiing vai
cdc mudi khic;

4. Ximang giféng sau ty trong nang (cé ty trong dung dich 50% nudc
16n hon 2kg/lit;

5. Ximang giéng néng ty trong nhe, ¢é ty trong dung dich 50% nudc
nho hon 1,5 kg/lit;

6. Ximang gi€ng néng déng rin nhanh ¢6 thoi gian bat ddu dong ket
40 + 5 phiit va cudng do 12 git déng rin khong thap hon 12 N/mm?, v.v...

Tuy nhién, tai cdc nhi mdy ximang khong cé diéu kién dép ting di duge
tdt ¢4 6 loai ximang giéng khoan néu trén vi ty trong ti¢u ding qud it nén san
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xudt rat kho va gid thanh cao. Vi vay cdc cong ty dau khi thuong dat mua
mot loai clinker réi dua vé ché bién ra nhiéu loai nhd cdc loai phu gia
khodng (xi Id cao, tro xi nhiét dién, puzolan, sét bentonit, trepel, quang barit,
v.v..Jva phu gia cong nghé dé 1am cham thdi gian dong két.

15.4. Ky thudt san xudt ximdng giéng néng

Ximang c6 ty 1¢ sir dung nhiéu nhat trong cdc loai ximang giéng khoan
. 1a loai ximang giéng noéng, cd nhiét do bom tram tir 50 dén 100"C (Joai 75 +
25°C) san xudt theo "GOCT-1581 — 1985 cita Lién X0 trude day hay theo
tiéu chudn cta Vien Ddu khi My (API) goi I ching loai ximang "G". Nhu
vy ximang "G" hay ximéng giéng néng tuy khic nhau vé tén goi nhung dén
c6 chung thanh phan khodng, cdc chi ti¢u k¥ thuatl ché tao va nhimg chi ti¢u
vé chat lugng. Pay 14 loai ximang Portland ¢ han ché thanh phan khodng
C,A va dd min cia ximang nhim tang cudng d6 udn va kéo dai thdi gian bit
ddu dong ket d€ dap ing duge thdi gian bom trdm ciing nhu db tang dé bén
chiu an mon mudi khodng clia ximang.

Thanh phédn khodng hgp 1¥ cua clinker cho chiing loai ximang nay, theo
két qua nghién ctiu clia Vién Vat liéu xay dung va nghién citu clia ching t6i
nhu sau:

CS=60£2%,CS=15+3%, CA=3+1%vaCAF=17+2%

Téng kidm Na,O + 0,658 K,0 < 0,7%; MgO < 3%; £.Ca0 < 0,5%.

Tir thanh phdn khodng néu trén chiing ta ¢6 thé dé dang chuyén qua cic
chi tiéu k¥ thuat ché tao clinker theo cédc cong thic (1), (2), (3) v (12).

Vi yéu ciu kéo dai thoi gian dong két nhung phai dam bao do tach nudce
it (< 3%) nén do min cua ximing phai cé ty 1¢ ¢&d hat 30 — 70 uK rit cao.

Nhu vay yéu cdu cong nghé san xudt ximang giéng néng (hay 12 ximang
giéng khoan chiing loai G) 1 phéi ¢6 diéu kién va phuong tién di dé kiém
sodt tot phai liéu bot séng nung clinker d€ dam bao thanh phin khoing va do
min cla Ximang vdi ty 1¢ ¢d hat 30 — 70 pK 1a chh yéu; déng thai ciing ¢6 di
cic thiét bi chuyén nginh dé thir nghiém va ddnh gid c4c chi ticu chat huong

Ximang.
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15.5. Chét luong cua ximdng giéng khoan

Khac v6i cac chung loai ximang Portland s dung rong rai rong xay
dung. ximang gi¢ng khoan ¢6 cde chi icu chat luong dac trung riéng cta no.
D6 la cac chi tidu sau day:

15.5.1. Do chdy cra ho ximdng giéng khoan: Chi ti¢u nay danh gia tinh
linh dong cha hd ximang giéng khoan.

Cach thir: Ldy 200 gam ximang tron déu vdi nude (50%) trong thoi gian
3 phuit réi rét nhanh vao cée thir hinh con bing thép dudc lau sach bang khin
am va dat san trén mat Kioh hinh vuong 300 x 300 mm {(cdng dugce lau sach
bang khan dm). Kich thude hinh con duge ghi & hinh 154

a) I-JL_\ V#@z&_é_i_ﬁ
!

N0

'~ v=\250m1

#- I S.?Z 11 )Ji

|
Hinh 15

Bén duéi tam kinh ¢6 dat mot miéng gidy ¢6 vé nhiing duong tron dong
tam dudmg kinh 14, 15,16, 17. 18, 19. 20, 21. 22, 23 va 24 cm. Kinh va gIdy
¢6 nhiéu dudng tron dat trén ban phang ngang. Hinh con bing thép dat gita
tam. D& day cSc hinh con hé ximang giéng khoan, lay dao hoac dia thuy
tinh gat phang bé mat. Ngay sau do lay tay nam vao tam do hai bén hong
cla 8¢ A - A nhac nhanh lén phia tren theo ¢hicu thang ding. Via ho
ximang chay loang ra theo hinh tron. Poc trung binh hai duong kinh vuong
gée nhau cla dudng tron chay loang cla ho ximang. Ciia tri trung binh cua
hai dudng kinh dé 1a do chdy (4o linh dong) cua ho ximang giéng khoan.

Xiinang giéng Khoan ¢6 do chay 21 - 23 an la ximang ¢6 tinh linh dong
161, Néu dudmg tron loang cua ho ximang khong duae tron lam thi lap dai thi
nghiém. Thudng lap lai | - 2 lan d¢ ldy gia tri trung binh.
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15.5.2. Do tdch nudc ciia ho ximing giéng khoan: Vin 13 hé Ximang ty lé
nudc/ximang 1a 0,5. D¢ tdch nudce ciia hé ximang la ty 1& (%) nuée bi tich
ra trén bé mat dung dich hé ximang duge dung trong hinh tam gidc dung
tich 250 ml va d€ yeén tinh trén ban phing trong 2 gi&r (khong ¢6 chan dong).

Cach thir: Lay 500 g ximang giéng khoan tron déu véi nudc (50%) trong
3 phdt. H6 ximang 14y ra khéi cdnh khudy trén duoc rét nhanh vio binh tam
gidc (xem hinh 15b) cho dén vach 250 ml. Lay gidy loc tdm uét day lai va dé
binh yén (inh trong 2 gid. Sau ding 2 gi, 14y 6hg hit "Buret” cdn than huit
hét luong nuée téch ra trén binh rét vio dng dong 10 mi dé tinh ty 1& %
lugng nudc tich ra khéi dung dich hé ximang. Ximang giéng khoan tot cé
dd tich nuée < 2%. B tach nude phuc vu cho tinh bir trix cOt Ximang cin
bom tram.

15.5.3. Ty trong ciia ho ximing giéng khoan: Chi tiéu nay can dénh pis
dé xem tinh d6 cao bom trém ximang c6 trong luc bao nhiéu dé can déi ap
suat tang via bang lyc nén bé sung chia may bom. Néu gap trudng hop ap
sudt tdng via thap thi phéi sit dyng loai ximang giéng khoan ty trong nhe
hodc phdi dung phu gia gidm ty trong. Nguoe lai, néu gip dp sual tang via
16n thi phdi sir dung ximang giéng khoan ty trong nang hoac ding cac phu
gia ty trong cao nhu quang sét, quang barit, ... dé pha ché dung dich ximang
bom trém. Chi tiéu ty trong cla hé ximang cé thé xdc dinh dé dang bang
céch ket hop véi do do tich nu6e & trén. Can binh khéng va nhanh chéng can
binh chifa h6 ximang truéc khi dat yén tinh 2 giy. Ximang giéng néng
thudmg c6 ty trong (v6i nudc 50%) 1,80 — 1,90 g/em’.

15.5.4. Thoi gian bit dau dong két cua ximang giéng khoan: Chi tiéu
nay duoc thir & nhiét d6 75 + 2°C va trong méi trudng nude. DE c6 diéu kieén
nay, ngudi ta thudng diing binh giir nhiét ty dong ngat va déng bo dét néng
nudc goi la termostat. Thiét bi nay cia Diic, duoe ché tao rat 161, giit duoc
nhiét dén mifc chénh léch £1°C vi ¢6 hai bo dét: bo dét lén nhict 75°C (c6
the d6t dén 90°C) va bo dét nhe dé giir nhiét. Méi bo dét c6 1 cong tic riéng
nhung ty dong chuyén qua lai theo yéu cau clia ngudi sit dung.

Khuoén thtr va kich thuéc clia né giéng nhu khuén hinh con thir thoi gian
dong ket cha cic loai ximéng xay dung. Chi khic 1a d& ddy cta khuon khong
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phii la kinh ma 1a mot mi€ng thép khong gi hinh twon hai bén ¢d 2 mdc xdch
dé vao thiing termostat va xach ra dé vao dé€ kim "Vica". Bat kim Vica xong,
néu chua dat duge moc kim bat ddu hodc két thic dong két thi lai nhanh
chong dat lai vao thung gilt nhiét.

Pa&i véi ximang giéng néng, thai gian bat ddu dong két thir trong dicu
kién 75 £ 2°C, 4p suat thudng,phai dat dugc > 100 pht la dat yéu cau. Mau
hé ximang dé thir A miu hé ximang ty 1& nude/ximang 1a 0,5 nhu cdc mau
thir céc chi tiéu néu trén.

15.5.5, Thoi gian quinh dic cia hé ximang giéng khoan: Chi tiéu nay
duge thu t.rong diéu kién nhiét d6 va dp suat du kién bom trdm gi€ng khoan.
D& thu nho va ¢ duge diéu kién dy ngudi ta phai thir trong thiét bi dac trung
1a consistomet (& Lién X6 triedc day goi tit 1a may KC — 3). Consistomet do
Vién Dau khi M§ (API) ché tao 16t hon may KC-3 & cho hé thong ty dong
van hanh va ghi thdi gian, gidn d6 co — Iy mau thit dugce tién loi hon va may
on dinh hon.

Hé ximang duge rén déu trong cénh khudy 3 phit véi ty 1€ nude/ximany
14 0,5 rdi rét vao cde thép dung tich 600 ml. Coc thir nay duge ché-tao phan
ddy dé cai vao bo phan quay xung quay tru véi t6cdgcua may.Canh khudycia
coc thir duge cai vio truc diing cta may. Dé tao nhigt do va ap sudt thi,
consistomet dugc dé ddy diu hoac nude va c6 b dot néng. Nap day <6 van
an toan giit p sudt.

Nguyén tic 1am viéc clia mdy 13 cdnh khudy (nhing sau vio c6c thir hé
ximang) quay lién tuc vi t6c do ban diu c& dinh. Cdnh khudy quay chim
d4n theo do quanh dic ting din cla hé ximang. Dén khi téc do cta canht
khusly cham dén mifc t6i thiéu (duge cai dat trude) thi mdy tr dong nadl
mach dién clia dong co cdnh khudy. Qud trinh quinh dac ho ximang ducgce
kim muare ty dr}ng vé& lén gidy milimetr — goi 1a gidn d6 co — 1y quidnh dac cta
ximang giéng khoan da thir.

Thong s6 nhiét do va 4p suat dé thir do quanh dugc 1ay tr 4p suat va
nhiét 46 cha ting via giéng khoan (tai vi tri cao nhét) do dac duge.
Thoi gian quanh dac phai dai hon thdi gian bom trdm ximang du tinh.

Thoi gian quéanh dic ctia hd ximing 1a thdi gian tir lic mdy van hanh dén khi
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do nhat (do quanh) cua ho ximang dat 30 puaz. Yeu cau {61 thicu nin khong
it han Y0 phat tong didu kien tha nhu vay. Gian d6 co - 19 bicn thicn cua do
guanly xumang eicng khoan 6 thé hinh dung nhu o hioh 16, ren do gian do

ximang mau 2 1ot hon mau 1.

25 quén/
* Puaz

& 20 40 &
Hinh 16

80 00 THa g (pldt)

15.5.6. Cwong do khdng nén va khang uon: Xumang gicng khoan sau Kkht
ham tram xong., né bao boc sung quanh cot ong chong bang thep d¢ Vi gui
chiic dng chong vira €6 tac dung pilt chit cac via pudc. dau. Kl (néu o)
khong dé chung that moat theo khe hd cia ong chong. Vi vay vai tro cua
simang gicng khoan rat quan lrong rong nganh Dau khi. Vi vanh khan
cimang mong (¢hi 5 - 15 cm) theo chiéu ngang nhung dai theo chicu doc.
ma ap sudt tang via thi tac dung vao cot ximang va ong chong theo phuong
pam ngang. Vi vay ca ¢ot ximang (vanh Khan) va ong déu lam viée theo luc
u6n la chy véu.

Tu due dicim do chat luomg Nimang caa pieng khoai, neoil 3 e
neu ten. phai duoc danb g cuomy do aen Vi cuong do nén Cu o,

_ Vi ho ximang gicng khoan de thu cuong do nén va gon T vae AL
tie khong co ¢t tieu chuan.
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— Mau thit duoc trén véi 50% nude réi duge rét vao khuén 4 x 4 x 16
cm roi dua khuon vio thiét bi dp lyc duge gia nhiét va gia ap (aptoclav) dat
cdc chi s6 nhiét do va dp sust nhu & diéu kién giéng khoan can phdi bom
trdm ximang.

— Diéu kién thir ctia ximang giéng néng 1a nhiét d6 75 + 2°C (vi dp suat
400 — 500 atm. Sau khi gia nhiét va gia 4p dat thong s du tinh trén (thuong
saul 2 — 4 pid cip nhiét) thi tiép tuc gii nhiét do va dp suat trong thdi gian du
24 givr ké tir Iic gia nhiét.

— Thdo khuon va thir cudng do: Tat dién sau khi dat 24 gid, dé nhiét do
va dp sudt ty tut dan cho dén khi 4p sudt bang O, tiic 13 bing dp suat khi
quyén thi m& ndp aptoclav, lay cdc khuon miu ra, dé nguéi han trong khong
khi, thdo khuon [dy miu ra khéi khuén rdi thir cudng do uén trude. Sau dé
thir cuong do nén.

Cuong d¢ thir trong diéu kién nhu the v6i loai ximang giéng néng phai
dat duoc khong thap hon 15 kG/cm® d6i véi cudng do udn va khong it hon
160kG/ecm? déi véi cudng do nén.

Ngoai 6 chi tiéu co ban néu trén, ngudi ta con thir them luong truyén
nude clia hé ximiang giéng khoan qua 16p gidy loc duge tham udt va dudi tic
dung cua dp suat nén 1a 2 kG/cm’. Dung cu thit nghiém chi tiéu nay & cic
nudc SNG 1a dung cy BM-6. Nhung chi tiéu nay it duge sir dung trong thure
t€, bdi vi khong bao gi bom trdm ximéang ma truéc né khéng c¢é dung dich
khoan di qua, thim va da luu gilt mot thoi gian khd lau & bén trong va bén
ngoai 6ng chong. Vi vay nén dit dd bén ngoai Sng chéng di true tiép hiit
nude tir dung dich khoan. Trude khi bom trdm ximang lai ding dung dich
khoan d€ rlra sach vun dét, cdt cta thinh giéng khoan. Nén dung dich
ximing bom trdm ciing khong cdn mat nudc bao nhiéu.
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16. XIMANG SUNPHUA BELIT NHOM

Ximang sunphua bélit nhém 1a loai ximang c6 ham lugng khodng belit -
cao (= 50%) ducc kich thich béi sy thay th€ mot phan ion SiO,~ bing ion

SO?" trong qué trinh trao déi ddng hinh anion dang SiOF . SO @

nhiét 46 1250 — 1350°C. Ngoai khodng belit duge kich hoat, phan du thira
ion SO2° tham gia tao cdc khodng sunphua alumirat 3(CA). GaSO, va
sunphua alumoferit 3(CF).CaSO,. Trong thanh phéin khodng clinker loai nay
con cé mdt it khodng C,A va C.S.

_ Tir thanh phén khodng nhu trén ching ta c6 thé dodn bigt rang,
ximang sunphua belit nhom ¢6 cdc tinh chat dac trung la: déng ran nhanh,
gidn nd nhe hodc gidn nd, thy thudc vao ham. luong (%) 16ng cac khodng
3(CA).CaSO, va 3(CF).CaSO, trong clinker. Ximang nay c6 hé s6 kiém thap
(C/S < 2,5) va trung tinh.

— Co ché hoat héa (kich hoat) khodng belit duge thyc hién 1a do khodng
sunphua bekit 2(C,S).CaSO, chi t6n tai dén 1250°C [4]. Cao hon nhi¢t do
nay thi khoang dé bi phan hiy thanh o — GS va CaS0, khan theo phin ung
sau day:

2(C,9).CaS0, —=2E 5 2(q — C,8) + CaSO,. (20)

CaSO, khan lai ti€p tuc phan ting vdi cdc khodng CA va CF dé thanh cic
khodng 3(CA).CaSO, va 3(CF). CaS0,, tirc 14 khoang C A, .S va C,F, S, o

day S 1a SO,. Cic khodng cudi cing nay dugc thanh tao ¢ nhiét do 1280 —
1320°C. '

L¢ do hay 12 nguyén nhan belit dugc kich hoat (tang kha nang hoat tinh)
chiing téi s& giai trinh tai myc 21.

— Cong thic tinh hé s6 bio hoa voi va bio hoa sunphua trong k¥ thuat
san xudt ximang sunphua belit nhom:
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Nhur trén da ndi, cdc khodng duge sunphua héa cé khodng belit C,5 -
2(C,8).CaS0,, CA — 3(CA).CaS0O, va khoang CF — 3(CF).CaSO,. Nhung tuy
theo khoang nhiét d6 nung clinker ma céc khodng trén ¢6 thé duge sunphua
héa toan phan (1009%) hay chi cé sunphua duge mot ty 1€ nao day.

Vi khoang sunphua belit 2(C,S5).CaSO, cho cuong dé thap hon
belit dugc kich hoat pC,§ —3T21°C o o C S & dang déng hinh o - va
o’ — S, nén ngudi ta chon nhiét dé nung clinker sunphua belit nhom ¢
nhiét d6 1300 + 20°C, tic 1a 1280 — 1320°C. Nung tai nhiét d¢ d6 thanh phan
cla clinker ximang nay gom c¢6 a — C;S, C,A,S va C,F.S (6day S 1a SO,)
va mot phan khodng C,A va C,AF, do'" thiéu CaSO,. Cling khong loai trir cé
mot it khodng alit {C.S < 10%) dugce thanh tao trong clinker loai nay, nhung
khoang alit khong tao vé CaSO, thanh khodng sunphua alit ma chi ¢é hap
thu dudi dang trao ddi déng hinh SiO” —— SO 16i da la 3% [16]. Con

khodng belit, tuy ¢ tao v8i CaSO, dé thanh khodng sunphua belit lic dau
2(C,8).CaSO,, nhung dén nhiét do > 1250°C thi né bi phan huy thanh belit
hoat tinh cao dang o—, o' — C,S va CaSO, khan. Trong mang tinh th¢ o - C,$
va o' — C,S ¢6 chita dén 2 — 3% ion SO [4]. Nhu vay & khoang nhiét do
1250 — 1320°C céc khodng sunphua dugc thanh tao va ton tai 13 hai khodng
C,E.S va C,A,S (0 day S 1a SO,) [4]. Liic ndy ham lugng CaSO, hay la SO,
cén thiét dé tao cac khodng sunphua va hdp thu, trao d6i déng hinh la:

S, =0,1667 Fe,0, + 0,2614 ALO, + 0,03Si0,, (%) (21)

trong d6 0,1667 va 0,2614 - ty 1¢ SO, trong khoang C,F.S va khoing C,A,S
tuong tmg.

Tir cong thiic (21) ching ta ¢6 thé lap cong thiic bdo hoa sunphua
nhu sau:

K; = é)} vd c6 thé ¢6 ba trudng hop thanh phan khodng sunphua

3]

LW

nhu sau:

) Nghién ciu clia ching 14i tai Trudng Bach khoa Kiev (1985 — 1986) cho thdy rang khong
nén sunphua hoa toan phén vi d6 nd cla ximang 16n qua khé nhan duge &n dinh thé tich.
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a) K, = 1. Trudng hop nay di ham luong SO. (hay CaSO,) de tao hél
véi céc oxit Fe,0, va ALO, dé thanh cic khodng C,F,S va CA,S va belit
hoat tinh («, o' — G,S).

b) K; > L. Trudng hop nay xudl hién thach cao khan & thé tuy do (dugc
phat hién bang phuong phip Ronghen pha va quang pho héng ngoai (IKS).

¢) K < L. Trudng hop niy ¢6 thé phan ra thanh bon irudng hop nho sau day:

c1) SO, (%) < 0,03 SiO, thi s& ving mat cdc khodang C,F,S va CA.S
machicdo—vaa -GS,

¢2) % SO, = 0,1667 Fe,0, + 0,03 SiO, thi chi ¢6 khoang C,F.S vi o —.
o — C,S, khong c6 khodng C,A,S, vi khodng C,F,S dé& thanh tao hon o
nhiét do thap hon nhiét do tao khodng C,A,S.

c3) % SO, < 0,1667 Fe,0; + 0,03 SiO, thi chi c6 mot phan khoang
C,F.S va céc khoang C,AF, CA, a—, o' - CS.

c¢4) % SO, > 0,1667 Fe,0, + 0,03 SiO, nhung K < 1 thi ¢6 céc khodng
sunphua C,F,S, mot phin C,A, S, con lai la C,A, a-, a'= GS.

Tat nhién tby thude vao hé s6 bio hoa voi sau day, ¢ tat ca cic trudng
hop néu trén vin ¢ thé ¢ it nhi¢u khodng alit:

— Cong thitc tinh hé s6 bao hoa voi dp dung trong k¥ thuit san Xudt
ximang sunphua belit nhoém:

_ Ca0 - 0,7320AL,0, - 04667Fe,0, - 0,750,
2,8.8i0,

KH (22)

trong d6  0,7320 — ty phdn CaO/ALO, ciia khodng C,A.S;
0,4667 — ty phan CaO/Fe,0, clia khoang C.F,S;
0,70 — ty phin CaO cla khodng CaSO, khan.

_ Cic cong thic tinh tri s6 cdc modun silicat vd modun alumin van
khong thay déi.

_ Cic cong thic tinh thanh phin khodng va thanh phén hda cta clinker:
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% khodng C.S = 3,8(3KH — 2).SiO,;
% khoang C,S = 8,6(1 — KH).SiO,; (23)
% khodng C,A.S = 1,9934.AL,0;;

% khoang C,F,S = 1,6333.Fe,0;
trong d6 Si0, = Y _Si0, —f£.Si0,;
1,9934 va 1,6333 —hé s6 ty 1& khéi luong phan tit cdc khodng
C.A,S /ALO, va C,F, S /Fe,0..

Céc cong thiic & (23) chi ép dung cho trudng hop hé s6 bao hoa sunphua
K. =1.
S

Céc trudng hop K < 1 thi cdc sunphua dugce tinh nhur sau:

« Truomg hop c.), tic 1a K < 0,1667 Fe,0, + 0,03 SiO, nhung K >
0,03 Si0,, titc 1a 0,1667 Fe,O, + 0,03 $i0, < K > 0,03 Si0, thi hoan
toan khong cé khodng C,A.S va con lai 12 C;S, C,S (dang o o —
C,S), C,A, C,AF va mot phan khoang C,FS duge tinh nhu sau:

SO, - 0,03Si0,

0,1667

« Trutmg hop c,), tic 12 0,1667 Fe,0; + 0,038i0, < K < I thi cic
khoang 13 C.S, C;S (dang a—, o'— C,S), khoing C,F,S = 1,6333
Fe,0,, khoing C,A va mot phin khoang C,A; S dugc tinh nhu sau:

SO, - 0,1667Fe,0, - 0,038i0,
0,2614

% C,F.S = (24)

% C,A,S = (25)

— Vi du tinh thanh phadn héa va thanh phan khodng cia ximang sunphua
belit nhém:

a) Truong hop 1: Cho (thiét ké) nhimg thanh phin khodng cta clinker
sunphua belit nhom, can tinh thanh phén héa va cde chi tidu ky thuat ché tao
clinker dé dam bao dugc clinker san xuat ra ¢6 duge cdc thanh phan khodng
nhu vay:

+ Thanh phin khoang thiél k&€ (du dinh san xuat) clinker la (%) nhu &
bang 20.
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Bidng 20

C,S* c,s* CA,S C.F.S MgO f.Ca0O b2

20 58 12 5 2 0,5 97,5

+ Tinh thanh phin héa'” cha clinker da thiét k& san xuat:
%Ca0 = 0,7369.C,S* + 0,6512.C,S$* + 0,3672.C,LA. S + 0,2857.C,F.S 3
+ £.Ca0 + 0,7.80,

% Si0, = 0,2631.C,S* + 0,3488.C,S* (26)
% Fe,0, = 0,6122.C,F,S (d6i v6i he s6 bdo hoa sunphua K. =1,00) >
%ALO, = 0,5016.C,A,S (d&i v6i hé s6 bdo hoa sunphua K, =1,00)

%S0, = 0,1667 Fe,0, + 0,2614.A1,0, + 0,03 SiO, (d6i véi K; = 1,00)~

Trong khi tinh thanh phan héa clinker duge thiét k€ theo cic cong thic
& (26) nén tinh % SO, trude dé tinh ti€p % CaO vi trong téng % CaO ¢6 s8
hang 0,7.S0,. Sau khi tinh xong, ching ta thu dugc két qua thanh phédn héa
clinker thiét k& nhu & bang 21:

Bang 21
Ca0 MgO ALO, Fe,0, Sio, SO, | 7P khac b3
60,84 2,0 6,02 3,06 25,49 2,85 0,0C 100,26

Vi theo thanh phan khodng clinker thiét k& khong ¢6 céc thanh phén
khoang C,A va C,AF nén & ddy hé s6 bdo hoa sunphua K; =1,00.

+ Tinh hé s6 bdo hoa voi KH va céc tri s6 modun Mg, M,

_ a0 —-0,732Al1,0, ~0,4667 Fe,0, - 0,7.50,
2,8.5i0,

KH

= 0,743;

Mo SiO, 2549
*" ALO, +Fe,0, 6,02 +3,06

= 2,807,

" C,8*, C,S* la khoang alit, belit dugc kich hoat b&i 3% SOi“ theo [16] va nghién cltu

kiém chitmg clia chang 16i.
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1,0
M, = 273 :L’Oz =1,967.
Fe,O, 3,06

+ Tinh ty lé cdc khodng chay (Lq):

Lq=CA,S +CF.S +MgO=12+5+2=19%

Véi ty 1& cac khodng chay (Lq = 19%) va day la clinker sunphua belit
nhom c6 khodng hda la CaSO, nén 20% khodng alit {(C,S) & nhi¢t do nung
1350°C chéc chin s thanh tao dugc. Vi viy ching ta ¢6 thé kiém tra lai ty 1&
(%) thanh phin khodng cha clinker thiét k¢ c6 nhan dugc khong, nhu sau:

% C,$* = 3,8(3KH - 2).510, = 3,8(3.0,743 - 2).25,49 = 22,18
% C,5* = 8,6(1 — KH).Si0, = 8,6(1 - 0,743).25.49 = 56,34

% C,A,S = 1,9934.A1,0, = 1,9934.6,02 = 12,00

% C,F,S = 1,6333.Fe,0, = 1,6333.3,06 = 4,998

T (C, 5% +C,S* + C,A, +CFS+ MgO) = 97,52%

Ching ta thdy nhitng sai s6 tinb toan thanh phdn khodng cta loai clinker
ndy so véi sO liéu thiet ké & bang 20 1a khong dang ké. Didu nay chitng o
céc cong thitc tinh thanh phén khodng da cho la ding. Trong thyc 1€ san xuat
ty 1& (%) khodng C;S c6 thé it hon.

b) Truomg hop 2: Cho thanh phin héa cua clinker (tirc 1a thiét ke clinker
theo thanh phén héa), chiing ta tinh xem thanh phdn khodng cha clinker nhu
th& nao. Viéc nay khong c6 gl kho. Didu co ban 12 xem bai tinh phoi ligu bot
séng ¢4 gi khac v6i bai tinh phdi lieu bot song phé
Portland thong thudng (PC) khong? 3 day chiing toi néi ring khong ¢6 g

i liéu san xudt clinker

khic. Chi 6 diém luu ¥ 12 tinh ham lugng phu gia sunphua bing thach cao
thé he s6 bdo hda sunphua K theo thanh phén cdc khodng C,A;S vaCF.S

thiét ké.
Nhu di néi & trén, day la loai clinker belit nhom dugc hoat hda bang
phuong phdp sunphua ma chil yéu 1a qud trinh trao déi dong hinh

Si0% 2 SO . Do d6 céc khodng silicat ma chi yéu la khodng belit 43
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dugc kich hoat tir dang B -- C,S ién cdc dang dong hinh o — va o - C,8 nén
chiing ¢é dd hoat tinh hydrat cao. Vi viy ma cudng do cta loar ximang
Portland nay c6 kha nang dat mac M.40 va M.50 vGi do min = 3200 blaine.
Pay ciing 1a loai ximang ti€t kiém nang lugng (nhién lieu) san xudl vi ué
kiém ca da voi vi chi nung ¢ nhiét do 1320 — 1350°C va hé s8 bdo hoa voi
chi dao dong 0,72 — 0,75 ma ximang dat mac cao. Ca ché kich hoat cdc
khodng silicat cta clinker, chidng t6i $& trinh bay & muc 21.

— Pic diém chét lugng va pham vi sir dung ximang sunphua belit nhom:
Ximéng sunphua belit nhom 12 loai ximang cé hé so kiém thap (C/S=2-2.2),
lai dugc bao hoa hodc gdn bao hoa (thy thudc vao K ) sunphat (SO,) nén rat
bén & mai truong sunphat, khong co thé tich, tham chi ¢dn gidn nd nhe va
déng rén tuong d6i nhanh do ¢6 tdng céc khodng C,A,S (3CA.CaSO,) va
C,F.S (3CF.CaS0,) 15 - 17% la nhitng khodng rat hout tinh, hydrat nhanh.
Mat khdc,.cdc khodng silicat (C,S*, C,S%) ciing duge kich hoat nén cling rat
hoat tinh hydrat.

Tu nhitng dac diém chat lugng néu trén, ximang sunphua belit nhom ¢6
thé st dung dé:

1. Thi cong cédc cong trinh ¢6 tdc nhan an mon sunphat;

2. Puc bétong coc nhdi xir Iy nén dat y&u ma ¢é mai trudng sunphat:

3. Bom tram cac hang héc catster cic mit bang xay dung cong nghiép;

4. C6 thé sir dung cho bétong khai 16n véi ximang ¢d he s6 K, < I e

1 ¢6 han ché khoang C,A, S va CA, vii c6 phu gia diéu chinh dong két, v.v. ..
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17. XIMANG CHjU AXIT

Ximang chiu axit 1a loai ximang ma thanh phédn clia né gom c6 bot min
oxit silic SiO, dugc chon- tir ¢t thach anh sach tap chdt hitu co (ham lugng
Si0, = 96%) hoac d4 quakzit sach (c6 ham lugng SiO, > 93%) va cic phu gia
Na,SiF,, NaF va kali silicat ¢6 tri s6 modun n = 2,8 — 3 trong K,O.nSi0,.
Céc phu gia néu trén, dac biét 1a K,0.nSi0, va Na,SiF, 1am chat dinh két cho
bét min oxit silic.

Trudng hop kali silicat da dugc mdu chay thanh keo thi dung dich keo
nay phai dat ty trong y = 1,25 — 1,35 g/em’.

Vita cdt min thach anh hodc quakzit v&i céc phu gia va keo kali silicat la
vita ximang chiu axit. Nhur vdy c6 thé néi rang, vifa ximang chiu axit la vira
bétbng ma chat dinh két 12 keo kali silicat va c6t liéu vi min 1a bot cat
thach anh.

~ Cong nghé san xuat ximéang chiu axit gébm hai giai doan:

« Giai doan mua, rira, sdy kho cat thach anh dé nghién min dén do min
2000 blaine hay 10% trén sang 0,1 mm véi 1-2% Na,SiF, tay thuode
vao yéu cdu thdi gian dong két. Bot min oxit silic v6i phy gia di¢u
chinh thdi gian dong két duge déng gbi thanh timg bao riéng theo
nhiéu loai bao: 10, 20, 30 va 50 kg/bao.

« Cong doan ndu (hda tan bang nude so6i) kali silicat theo yéu cu cua
tri s6 modun vi ty trong cua dung dich. Cong doan nay c6 thé dat
hang cho mot co s& ndu thiy tinh chai lo ¢6 ndi ndu thuy tinh loai
nhd. Kali silicat duge dap nho dén ¢& cuc < 70 mm va duge dong
thanh bao PP theo 20 kg/baoi' Tir céc cuc kali silicat ndy ngudi ta ndu
thanh dung dich y = 1,25 — 1,30 g/em’. Keo nay dugc chia trong cdc
thing nhua cing hoac thung tén ma k&m hoiac thing g6. Dung tich
méi thiing 15 — 30 1it. Trén thiing dé trong luong, ngay san xudt (ngay
ndu), ty trong va hudng dan ty 1¢ pha tron vita ximéng chiu axit.
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Céc thing keo kalt silicat ¢6 nip day kin, khong cho khoéng khi lot vao
dé€ keo khéng b1 hép phu CO, lam gidm sit do nhét do phin @mg phan huy
sau day:

K,0.n8i0,.mH,0 + CO, —4K,CO, + nSiO,.mH,0.

Kali carbonat va silic ngam nuéc dé dang két tinh rdi vén cuc va mat
tinh dinh két cha keo.

— Chat lugng ximang chiu axit chi ¢6 hai chi tiéu 13 thoi gian dong két
' vd mac vita ximang. Tuy theo ty 1¢ phu gia Na,SiF, va ty 1¢ keo kali silicat

(% hay g/kg) so vai bot khé oxit silic ma thoi gian dong két ¢6 thé dat duoc
nhu san:

» Bat ddu dong két: 45 — 100 phu;

o Két thiic dong két: 4 — 6 gid.

Tuy theo muc dich sit dung, ngudi ta ¢6 thé pha 1y lé keo kali silicat dé
vita ximang chiu axit ¢6 thé dat mac 50, 70 va 100 sau 48 gids déng rén.

— Pham vi sir dung ximiang chiju axit;

1. Dung d€ xay lat bé chita axit photphoric, bé chita céc loai héa chat,
thuc phim (mazi, xi dau, nuéc mam, sita, v.v...) bang gach gom chiu axit;

2. Dung dé trédng, ldt cdc nén nha, san cdc xudng san xuat bia, ruou va
thuc phdm & thé long,v.v...
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18. XIMANG MANHE VA XIMANG DOLOMI

18.1. Ximdang manhé

18.1.1. Ximang manhé

Ximang manhé c6 hai loai:

1. Ximdng okxyclorit manhé, duge san xuat bang céch nung & nhiet do
phan hiy carbonat manhé MgCO, tir quang mannhézit va tir quang bruxit

thién nhién Mg(OH), trong 1o quay hoac 10 dimg. Khi nung dén nhiét do d6
chiing ta nhan dugc oxit manhé hoat tinh goi 14 "manhé déo™

MgCO, —fe-10"¢ 5 MO +CO,T 7

Mg(OH), —2-*°C 5 MgO + H,0T

Tuy nhién kha nang dinh két ctia manhé déo nhan dugc tir mau vita cha
ching véi nuée rit yéu, tham chi y&u hon ci voi 16i — Ca(OH),, K& ca truong
hop véi cdt ¢6 can dudng va sdy © 50 - 70°C déu c6 cudng do thap hon vira
voi — ¢4t ciing 1y 1& nude va c6 phy gia cong nghé nhu trén. Nhung néu bot
min manhé déo tron véi dung dich muéi manhe clorua (MgCl,.6H,0) c6
néng do 20 - 25% (hay ty trong v = 1,20 — 1,25 g/cm’) thi cudng do nén 7
ngity clia vifa nay (vira 1: 0) dat 30 — 35 N/mm?, trong dé bot manhé déo
dugc nung tit quang bruxit (Mg(OH),) cho cudng do nén cao hon bot manh¢
déo nung tir quang manhézit. Nhu viy véi dung dich mudi MgClL,.6H,0
néng do hop 1y, oxit manhé déo thé hién kha niang dinh két tang 1én khoang
15 1an so véi vita clla né véi nudc.
. Sin pham déng ran cia vita MgO véi dung dich musi MgCl,.6H,0 la

okxyclorit manhé, cé hai loai: 3MgO.MgCl,.6H,0 va 5MgO.MgCl,.1 1H,0.

Ximang okxyclorit manhé do nha khoa hoc Sorel nguti Phép phdt hién
nén ngudi ta con goi nd 1a ximang Sorel.

2. Ximdng okxysunphat manhé: V& sau cling chinh Sorcl lam thi nghiém
véi mudi manhé sunphat (bishofit) voi nong do nhur trén (y = 1.20 - 1,25
kg/liv) cling cho cudng do nén 7 ngay (R;) cla vita 1: 01a > 30 N/mm’.
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San phim déng ciia ximéang okxysunphat manhé cling ¢ dang twong

tur 1a;
3IMg0O.MgS0,.5H,0 va 5SMgO.MgS0,.11H,0.

18.1.2. Pac diém chit Juong va pham vi sur dung cda ximang Sorck Do
san phdm déng ran cha ximang Sorel chita nhi¢u nude lien ket (33,4 - 40,2%
d6i véi ximang okxyclorit manhe va 27,3 — 38.2% d6i vdi ximang
okxysunphat manh¢) ching duge st dung dé 1am bétong hap thu phéng xa
Ronghen, vi cdc chat phdt xa déng vi nhu coban, chi, rubidi., v.v...

Do tinh chat hiit 4m [0 (htit dén bio hda “d6 mé hoi” trén bé mat) nén
ngudi ta sir dung hdn hgp ximéng Sorel tron véi min cua, vo bao. X0 sl
thuc vat, bd mia,... dé ép thanh 1dm trdn, 1dm tudng cdch &m. cdch nhiét,
hiit am.

Tuy nhién cic loai ximang Sorel khéng bén trong moi trudng nude, vi
tich s6 hoa tan cha Mg(OH), 16n hon nhiéu do véi Ca(OH),.

18.2. Ximdng dolomi

& nude ta cho dén nay vin chua fim thdy cdc quang manhézit va bruxit.
Vi vay Nhi méay Gach chiu lita kiém tinh Tir Son vin dang diing nguyén li¢u
clia nude ngoai. Nhung nudc ta c6 nhiéu dé dolomit chat luong khd 1ot nhir ¢
Lang Son, Thanh Héa, Ninh Binh, v.v... Ham lugng MgO t6i 19.5 — 20.,5%,
12 nguén nguyén liéu ré tién cho ximang dolomi.

Cic musi MgCl,.6H,0 va MgSO,.7H,0 la sdn pham phy ctia Nha mdy
Héa chat Viét Tri. Mic tiéu thy cha mot trong hai héa chat nay chi bang
45 — 50 kg cho mét tan ximang dolomi.

Nguén phu gia xi 10 cao Gang thép Thdi Nguyén va xi Nhi¢t dién Pha
Lai (loai ¢6 han lugng than < 10%) la nhiing phu gia t6t cho ximéng dolomi.

— Cong nghé san xuat ximang dolomi:

o Khai thic hoic mua dé dolomi ¢ ham fugng MgO 2 19,5% dua vé

dap nhé dén ¢& cuc < 100 mm bang mdy dap ham.

o Nung dé dolomi bing 1o quay hoic 1o ditng & nhiét do 800 — 850°C.
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o Lam ngudi va dinh luong ra 10 dé nguoi dolomi duge dua lén silo
ho#c két chita ¢6 can dinh luong 1ap sau cép liéu dia quay. Xi 1o cao
hoac xi than 15 hoi nhiét dién sau phoi sy dén do am cén thiét
(£ 5%) ciing dugc dua 1én két chifa ¢6 c¢an dinh luong.

Muéi clorma manhé (MgCO,.6H,0) hodc sunphat manhe (Mg SO,.7H,0})
rat d& hit 4m d€ chay 16ng nén ngudi ta khong thé dua vao phdi liéu ximéang
dolomi dé nghién chung véi dolomi déo va xi. Ngudi ta phai pha thanh dung
dich ty trong y = 1,25 kg/lit, hoac dung dich 30% dé won véi hén hop
bot min dolomin déo/xi 10 cao = 80/20 hoac dolomi déo/xi nhiét dién =
80/20 — 85/15.

» Nghién ximang dolomi: Dolomi déo va mot trong hai loai xi trén
duoe dinh lugng theo ty 18 thiét k€ réi d6 vao bang tai chung cap cho
méy nghién bi 2 ngdn 6 phan ly ¢& hat. Ximang dolomi c6 d¢ min
2500 blaine va duge dong bao 40 hodc 50 kg/bao bang bao gidy craft
4 16p.

Thoi gian bdo quan va tuu kho cta ximiang dolomi khong qud 30 ngay.

— Chét lugng ximang dolomi phu thudc ham lugng oxit manheé (MgO)
chia nguyén liéu. Ham lugng MgO cang cao, ximang dolomi cang tot.
Ximang dolomi cdn phu thudc vao thé loai phu gia. Phy gia 1 xi 10 cao gang
thép (Ioai hat héa) cho chét lugng ximang dolomi t6t hon phu gia la xi nhiét
dién. Cudng do nén cha xim#ng dolomi vdi xi 10 cao hat héa vai 5 ~ 6%
mudi MgCL,.6H,0 hoac musi MgSO,.7H,0 dat mac M.25 sau 28 ngay ding
rén.

— Pham vi st dung clia ximéng dolomi:

1. Diing tron v6i min cura, vo bao hodc xo soi thuc vat (kho) dé ép thanh
tdm trin, tdm tudng cich am, cich 4m vi cdch nhiét t6t hon vat lieu cing
loai tir thach cao. Cdc tdm trdn, t4m tudng néi trén cling c6 mau sic dep hon
va bén hon nhiéu, ré hon so véi vit liéu thach cao.

2. C6 thé ding ximang dolomi dé trdt, ba tudng, trdn nha nhu vat liéu mattit.
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19. XIMANG ROMANS

Thyc chdt cha ximing Romans ia ximang Portland belit véi mac
20 — 25 dugc san xuat i ngudn di voi sét ngheo canxi (Ca0 = A0%) va b
bd sung mot ty 1¢ nho cdc phu gia diéu chinh nhu sét, cat non hodc quang sat
nghto Fe,0, dudt dang laterit.

Clinker ximang Romans dugc nung bing 10 quay hoac 10 diing & nhiét
do 1250-1300°C.

Thanh phan khodng cba clinker ximang Romans chu yéu 1a G,S, CA,
C,A, G, CF, GF va C,AF, trong d6 ty 1¢ 16n nhat 1 C,S (tir 50 dén 75%).

N6i mot cach khéc, day 1a loai ximang tan dung cdc nguon nguyen lieu
vl sét ma chat lugng ctia né khong dat yéu cau dé san xuat loal ximang
Portland thong dung (PC).

¢ nude ta cac ngudn nguyén liéu 6 rdt nhidu & cdc tinh Thira Thién —
Hué va Quang Tri véi téng tri lugng dén hon 1 t§ tan. Trit lugng nhiéu nhat
Ia Van X4 Huong Tra, Long Tho, Péng Lam Phong Dién thuoc tinh Thira
Thién — Hu€ va ven b Nam S0ng Hi¢u Dong Ha (Quang Tri). Nhung hién
nay chua dugc tan dung, tham chi khat thac dé dé di trong qua trinh fim loal
da di canxi (CaO 2 47%) dé sn xudt ximang Portland thong dung. Sy lang
ohi ngudn tai nguyen nay dang lam tai Nha mdy Ximang Long Tho (Hu€) va
Nha may Xumang Luksvaxi Huong Tra (Hug).

Hién nay cdc nha mdy ximang nay khai thdc, béc tach ra rbi lai mat tien
(hué 616 chd len niii dé thanh bai da thai 16n, vita lang phi thi nguyén, vira
t6n tién cha, lai lam 6 nhiém m6i trudng va chiém dung dat lam béi thal.
Trong lic d6, néu tan dung loai d4 voi sét ngheo canxi nay (CaO = 30 -
45%) dé san xudt ximang mac M20 — M25, 1am vita xay trdt, 1am betong
mac thap (M.10 - M.20) cho dudmg sa nong thon, san phoi cho cdc hop 1dc
xd, d6éng gach bloc kKhong nung ximang — cét, v.v... thi ¢6 hieu qua kinh 1€
ma lai tiét kiém duge tai nguyén cho san xuat ximing lau dai.
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— Nhu vay cdc nguyén liéu d¢ san xuit ximang Romans la:

1. loai da voi sét ngheo canxi,

2. quang lalerit (quang sat ngheo Fe,0,)

3. phu gia diéu chinh: dét sét hodc cat pha (cdt ngheo silic) va thach cao
(~2%) vao phai liéu.

Nguyén liéu I va 2 la chinh.

— Céc chi tiéu k¥ thuat sin xuat clinker ximang Romans:

CaO + MgO

SiO, + Al O, + Fe,0,

¢ Heéso thay luc: H= =15+0.2

e Hé 56 bao hoa voi tinh theo khoang belit va cdc khodang CA, CF:
(CaO - 0,750,).100

_ . = 100 + 2%,
1,867.Si0, +0.549.AlL,0, + 0,3Fc,0,
oday 1,867 —tyle saO cua khoing C,S;
Si0,
0,549 — 15 16 22 Cia khoding CA:
ALO, )
0351912 -9 cia khodng CF.
Fe,O,

. Hff: s6 bdio hoa véi tinh theo clinker ximang Portland thudng (PC):

(CaO — 0,750,).100
2880, + 1,18 AL,O, +0.,65Fe,0,

LSF = =67+ 72%

¢ Modun silic:

= S0, =2,6+0,2.
ALO, + Fc,0,
¢ Modun alumin
AlLLO
M,= —-= =1,5+£0,2.
Fe,O,

» Téng ham lugng céc oxit: ALO, + Fe,0, =10+ 1.
« Ham luong SO, clia clinker dé kich hoat khoang C,S:
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SO, = 0,02 x 0.3488 x C,S, (%)
3 day 0,02 (2%) 1a khd nang thay th€ 6i da cta ion SO cho ion

SiO}" trong qud trinh trao déi Si0° > SO. o ditu kién nung luyvén

clinker ximang Romans:
0.3488 1a ty le SiO, trong Khodng G,
C,S i ty 1& (%) khodng C,S trong clinker Romans.

_ Chat lugng ximang Romans va pham vi st dung: Chat lugng ximang
Romans phu thudc vao ham lugng khoang C,S va mifc do kich hoat cna no,
tic la ty 1 o — va o' — G,S trong ZCZS vi ham luong khodng CA cua
clinker. Trong trudng hop ty 1¢ o — va o C,8/>.C,S > 50%. cudng do cua
ximing Romans cé thé dat mac 25 - 30, con ty 1¢ 4y < 30% thi dat mac
20 — 15, nhung cudng do nén miu 3 ngly (R;) 6 thé thap hon 12 N/mm* v
thoi gian bit ddu dong ket khong sém hon 90 phit vdi do min ximang bang
3500 — 2800 blaine (~15 + 1% trén sang 0,08 mm). Vi vay ximang nay
khong can pha thach cao ldc nghién clinker (chi pha 1.5 - 2% vao phdi licu
dé kich hoat khodng belit).

— Pham vi sit dung ximang Romans:

1. Dung dé lam vita xay trdt cho moi cong trinh;

2. Dung dé dic bétong mac M150-M200 cho san phoi. dudng giao

thong nong thon, kénh muong dan nudc thiy loi.

3. Dung dé dong gach bloc khong nung trén co $6 Ximang — cdt hodc

ximang — mat da.
_ Hiéu qua kinh t& sén xudt tiéu thu ximang PC-30 trén co s ximang
Romans khong 22000 — 25000 d/tan, do tiét kiem than, di¢n va nguyén li¢u

gia ré.
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20. XIMANG CHiU LUA SIEU CAO

Ximang chiu lita ¢6 nhiét d¢ chiu lita hon 2000°C da duge nghién ciu
san xudt tai Bo mon Gom st va vat liéu chiu lia cia Truomg Bach khoa
Khaccop nude Cong hda Ucraina nam 1972 [17].

— Nguyén liéu d€ sdn xudt ximéang niy 1 bari carbonat (BaCO,), oxit
nhom cong nghigp (a — ALO,) va oxit zircon (ZrO,).

— Thanh phdn khodng cta ximang 1a BaDALOQ, (BA) (moné aluminat
bari) vad BaOZirO, (BZ) (mono zirconat bart). Hai khodng nay dugc ché tao &
nhiét d6 1700 — 1750"C tir phdi liéu bot sdng tinh theo thanh phan héa hoc
ciia ba nguyén liéu néi trén, trong dé:

* Ty l¢ BaO trong khodng BA 1a 60,05% va ALO, — 39.95% (~

60/40%).

» Ty l¢ BaO trong khodng BZ 1a 55,44% va ZirO, — 44,56%.

— Chat lugng cha ximang chiu Itra hé BaO — AlLO, — ZirO, tity thude vao
ty I¢ clia hai khodng chiu lita néi trén.

Cudng do loai ximang ndy rat cao: R, = 50, R, = 75 va R, = 90 — 92
N/mm’. Nhung d6 chju lira clia ximang ¢6 ty 1é BA/BZ = 60/40 chi dat t&i
2050°C ~ chua phai la cao nhat. Chinh ximang c6 ty 1é khoing BA/BZ =
10/90 mdi ¢6 nhiét do chiu lira cao nhat ~ 2500°C [17]. Nhung cuong do nén
clia n6 thi thap nhat: R, = 1,5-2; R, =5 - 10, R, =20 - 24 va R, = 20 - 25
N/mm’.

Nhur vay ¢6 thé néi ring, day 12 loai ximang chiu hia si¢u cao, nhung do
chiu lira cang cao thi cudng d6 nén cla né cang thap, dao dong trong pham
vi 2000 — 2500°C. Tir d6, cho ta ¢6 thé chon thanh phan khodng theo yéu cdu
cla cudng d6 nén hay theo yéu ciu ctia do chiu lira. Néu do chiu Iia chi can
dén 2050 — 2200°C thi nén chon ty 1¢ hai khodng BA/BZ = 40 - 60/60 — 40
tuy theo gid thanh cha nguyén liéu. Cudng dé nén clia ximang véi ty 1¢ hai
khodng BA/BZ dao dong trong khoang néu trén déu & trong gidi han: R, =
45 — 80 va R,, = 80 — 110 N/mm’. Nguge lai, néu mudn nhiét do chiju lita cla
ximang dat téi 2400 — 2500°C thi nén chon ty lé BA/BZ = 10 — 20/90 — 80%.
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Ximang ¢6 100% khodng BaOZirO, ¢6 do chiu lira cao nhét: 2680°C nhung
c6 cudng do thap nhat.

« Ty lé nuéc/ximang cha ximang chiu lira loai pay 12 0,15 -0,16.

« Thoi gian dong k&t cha nd la 55 — 60 phit (bt dau) v th30 - 1h45
(két thic). Ty 1¢ khodng BA cang cao thl thoi gian dong két cang
ngén, nhung cudng do cang cao.

« Do min hop 1y clia ximang chiu lira nay 1a 4000 — 4500 blaine.

« Khoi lugng riéng cha ximang chiu lua siéu cao bang hai khoang BA
_ BZ khi 16n dao dong 5 — 5,9 g/em’ tiy thuge vao ty 1¢ BA/BZ.

— Betong chiu iira siéu cao: T ximang chiu lira siéu cao, nguoi ta dé
dang ché tao bétong chiu lira siéu cao bing cdch chon ty 1& hop ly gifta cap
phoi ximéang chiu lira va ¢6t lién chinh 1a loai clinker ctta né - clinker chiu
Iira cao nhat — BaOZirO,.

C6 thé chon loai c&p phéi bétong chiu lira siéu cao nhu sau: 20% ximang
BA/BZ = 40/60 va 80% c6t liéu la clinker ¢6 BA/BZ = 20/80%. Cudng do cua
betong chiu Iira siéu cao nay dat mac M-60 va hon nita, khéi lugng thé tich
dat 5,4 — 5,6 g/em’, do chiu lira cha bétong = 2400°C, do chiu nhiét (nung &
1300°C r6i lam ngudi téi nhiét do moi trudng) dat t6i 35 lan, cdn nung §
nhiét d6 1900°C r6i lam ngudi nhu trén thi dat 5-6 lan.

Uu diém cha bétong nay 1a nhiét d¢ lam vigc cang cao bao nhiéu thi do
chiu Iita clia bétong cao bdy nhiéu, chir khong c6 hién tuong gidm sut cucng
do nhu céc loai bétong chiu lira khéc. ' '

— Tinh chat va pham vi sir dung ximang chiu lira siéu cao: Do d¢ chiu
lira siéu cao, ty trong va cuong do 10n, trung tinh va ¢6 kha nang chdng
phéng xa nén joai ximang chiu lira loai ndy duge sk dung dé:

1. Xay trdt va dic bétong sir dung cho xay dung cdc 1o phan tng

nguyén tr;

2. Dung am ndi ndu va mudng rét thép dac biét (thép chiu nhiét, v. v...):

3. Ding tring ma cc ddu dan tdm xa dé& chéng nhiét ma sdt, han ché
kha ning né trude muc ti¢u;

4. Sir dung d¢é diic betong va xay trét cic 10 thi nghi¢m vt liéu nhiét do
cao va 1am déu can nhiét do nhiét do 1700 — 2500°C.
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21. KY THUAT HOAT HOA CAC KHOANG SILICAT CUA
CLINKER XIMANG PORTLAND

Nhitng thinh tyu to I6n vé nghién cuil phit trién trong linh vue khoa hoc
¢ ban noi chung va vé mat héa - 1¥ néi riéng cta the gidi trong vai thap nién
lai day d3 tao ra cho cac nganh san xuat cong nghiép ndi chung, trong dé co
nganh cong nghiép ximang nhitng diéu kién mdi dé€ khong ngimg hoan thién
cong nghé san xuét cua minh. Qua vay, ngay nay trong cong nghiép ximing
ngudi ta hoan thién thiét k&€ 16 nung clinekr véi mitc tiéu hao nhi¢t dudi 760
kCal/kg clinker, trong lic d6 nhiét nang dé phan hily carbonat canxi da 16i
178 kJ [4) hay 42,6 kCal. Nhung carbonat canxi tinh khiét chi ¢ 56% CaO,
trong liic dé ty 1& CaO trong clinker ximang PC thudng [a 66.5 — 67% Ca().
Vi vay nhié¢t nang can cip dé phan hily mot lugng carbonat can thiét la: 42.6
x 67/56 = 50,3 kCal/kg.clinker,Nhiét lugng cdn lai chua t&i 20 kCal ma phat
d6t néng hé thong thiét bi 16 va dét néng vat ligu (bot song phoi liew) dén
nhiét d¢ phan hily carbonat va sau d6 dén nhiét d6 ket luyen clinker va mét
mdt nhiét ra moi trudng ma nhiét lugng toa ra do cde phan Ung tao khodng
khong thé bi trir dugc.

Nhitng tién bo k¥ thuat trong linh vue co khi va luyén kim ciing nhu ky
thuat théng gié da cho phép ngudi ta hoan thién thiét k&, ché€ tao cdc loal
mAy nghién dat dé min cao (3000 — 5000 blaine) ma tiét ki¢m dién va vat
lieu nghién. Dac biét 1a nhing thanh tyu vé mdy tinh, tin hoc va ky thuét s6
da cho phép ngudi ta hoan thién wy dong héa diéu khién san xuat 100% cic
qud trinh van hanh thiét bi va xir 1y cdc sy ¢6 xay ra. Chic chan sap 61 nguoi
ta s& dua ngudi mdy (robot) vio van hanh 10 nung clinker dé giai phéng cho mot 56
cong nhan tigp xic véi nhiét do va trdnh duge riii ro nguy hiém chét ngudi.

21.1. Diém finh hinh nghién clu cling phuong hudng

Nhiing thanh tyu vé nghién ctiu héa—ly co ban did cho phép ngudi ta ting
dung phan (g trao ddi (thay th€) déng hinh cla cdc nguyén ti va ion d€ tao
ra nhimg khuyét tat trong céu triic clinker nham kich thich hoat tinh hydrat
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va hoat tinh thlly lic ciia chiing, nang cao mac ximang va ti€t kiém nguyén
liéu cho san xuat. Day cling 1a mot bude hoan thién cong nghé san xuat Ximang.

Ly thuyét vé qud trinh va diéu kién thye hién phan ng thay thé dong
hinh da duge nhiéu nha khoa hoc chia thé gidi, trong dé ¢6 mot s6 cac nha
khoa hoc Nga nghién cu trong vai ba thap nién cudi thé ky XX nhu Urusov
V. § 1221, Basanov S. S [23] va Grebenshicov R. G [24-26]. Nhung nhing
ngudi di c6 cong nghién citu dp dung nhitng thanh tyu dé vao nén tang hoa—
1¥ cdu tric cdc khodng clinker ximang Portland véi muc dich nang cao hoat
tinh thiy luc clia ching 13 Baicova A. L. [29-31}, Timaskev V. V. [13] va
Hind A., Regour M. [33].

& trong nude, khi ban vé anh hudng 1oi hai clia cdc tap chét c6 trong cdc
nguyen liéu san xuit ximang [30], ching tot di gidi thi¢u so qua hién tuong
phéan ting trao déi ddng hinh trong qud trinh tao khodng clinker ximang. Tai
day, trong khuon khé gidi han cia cudn sdch nhd nay, ching toi xin gidi
thiéu tom tat mot s6 nghién ctiu cua ching tdi tai phong thi nghiem Khoa
Hoa silicat v cdc vat lidu két dinh hitu co cia Trudng dai hoc Biach khoa
Kiev trong thdi gian 2 nam thyc tap sinh khoa hoc tai trudng nay (1986-1987).

Muc dich va nhién vu nghién cffu ca chiing tai 1 tim phu gia hoat héa
khodng belit (C,S) dé tao ra kha nang ch€ tao mot s6 loai ximang dac bict ¢
cudng do cao nhu ximing bén sunphat, ximang it toa nhiét va ximang giéng
khoan.bén moi trusng nudc bién.

Ciing cdn ndi thém ring cdc cong trinh nghién cu cic tde gia [27-31]
dd di sau vao 1y (huyét co ban nhu sy phan bo cic tap chal ty nhién vao cac
khodng clinker théng qua dung dich rén tham nhéap (aweaperse)vd phin tng
trao d6i déng hinh vio mang tinh thé cdc khodng [27-31] cling nhu co ch¢
én dinh cac pha déng hinh clia khodng belit [32] va ciing dd ¢6 phat hién kha
nang hoat héa clia hén hgp mot s6 tap chat d6i véi hoat tinh cia cdc khodng
clinker ximang Portland [39]. Nhung chua nghién ciu tim nhitng phy gia
don hoac phu gia hén hgp ¢6 tac dung kich thich hoat tinh cdc khodng ri¢ng
biét alit (C;S) hoac belit (C,S) clia clinker ximang. Do dé cling chua cé su so
sanh tap chét nao (don chdt) cé<%kha nang hoat héa belit manh nhat, tic la
chira ¢é so sdnh hiéu suit hoat héa cua cdc don chat do1 véi cac khodng
silicat clia clinker ximang Portland.
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Chuong trinh nghién ctru ctia ching toi cd hai giai doan véi hai ndi dung
sau day:

1. Nghién citu xdc dinh khd nang hoat hda cua mot s6 don chat (phu gia
hoat héa) bing phan (ng trao déi déng hinh & nhiét do cao clia cdc ion am
dang SiO; .~ X0 (& day n la cdc s6 nguyén tir 2 dén 5) va X duoc han
ché 13 luu huynh (8), photpho (P) va mot s6 kim loai ¢6 kha nang tao ion am
vdi oxy nhu crom (Cr), bor (B).

2. Nghién citu kha nang hoat héa mdt s6 ion duong bing phan ng trao
ddi déng hinh & nhiét d6 cao dang Ca’" " Me™ (¢ day m nguyén va
biing 2 — 4, Me la Ba, Mg, Zn, Mn....).

Vi diéu kién var chat va thdi gian ¢6 han, chiing t6i chi hoan thanh duoc
nghién ctu chia noi dung thit nhat.

21.2. Céc nguyén liéu da st dung dé nghién ciiu

Pé thyc hién ndi dung nghién ciru s6 1, ching 161 da sir dung khodng
belit tinh khiét (99%) dang B-C,S do Vién CEMENT Matscova ché tao.
Khodng B—C,S ¢ dang bot tring xanh lo dung trong cdc lo bing nhua cing
¢6 cach &m bing bong va parafin, méi lo khéi lugng khodng 500 gam. p-C,S
la pha dong hinh ctia khodng belit ¢6 hoat tinh kém nhat sau y—C,S [4, 32].

V6i tu céch anion XOY~ ching t6i da chon 4 loai SOY, Cr,0%, PO
vad BO; dugc 14y tir cdc don chat CaSO,.2H,0, 3Ca0.P,0., B,O, vi Cr,0,.
Bén loai don chat néu trén duge 18y tir cdc héa chat cong nghi¢p ¢d muc do
tinh khi¢t 98-99%. Méi loai déu duoe dumg trong lo 500g ¢6 cdch am.

Cac nguyén liéu mua vé lai dugc bao quéan trong binh thiy tinh cach am
mot 1an nita.

21.3. Céc phuong phép nghién cliu da su dung

1. Phuong phdp phan tich héa dé xdc dinh thanh phdn héa cla céc
nguyén liéu;
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2. Phuong phép co - ly ximang dé phét hién kha nang va hiéu suat hoat
héa belit cha cdc phu gia;

3. Phuong phép phan tich nhiét (DTA) & nhiét do cao (1500°C) d€ xéc
dinh va so sdnh nhiét do chuyén pha cla cdc pha déng hinh khodng belit (-
C,5) khéong cé va ¢é phu gia hoat hda;

4. Phuong phidp Ronghen pha dugc st dung dé phét hién ¢6 mat cia cdc
pha déng hinh nhiét do cao clia khodng belit va su bién dang (thay d8i) cau
triic tinh thé khodng belit cé va khong ¢6 phu gia hoat héa;

5. Phuong phép quang phé héng ngoai (IKS) dugc sir dung dé phdt hién
cdc chom séng va s6 séng dao dong dac trung cho cic moét lién két héa hoc
dang Si-O-Si d6i véi khodng belit B-C,S va dang Si—O-X néu ¢6 su trao doi
déng hinh néi trén cia cic ion X0~ vao mang mach tir dién SO} cla B—
C,S & di€u ki¢n nhiét do cao va thdoa man nhitng diéu ki¢n trao déi déng hinh
thco quy lvat ty nhién di dugc 16ng két cha céc tdc gia [22-26];

6. Phuong phdp phé hép thu nang lugng cao tin ciia dao dong cong
hudng dién tir cia dién ti — EPR ciing duge thuc hién bang chup céc khuyét
tat chénh léch dién tich hoéa tri diém trong mach mang tinh thé $—C,S do két
qua cua phan ng thay th€ ion X0} cho ion SiO; & trudng hop 4 (X0}
la SO, CrOI", PO, BO; ). Thong tin cfia phwong phdp EPR s& cing ¢6
va khang dinh két qua nghién citu nhin dugc clia cic phuong phap 3, 4 vat 5
noi trén.

D¢ tao tir trudng ban dau, ddng & phai pha vao bot khodng B-C,S mot
ham lugng rat nhd chat sat tr 10" — 10 *%. Nhung két qua phan tich
Ronghen dinh lugng cho biét trong bot 3—C,S dd cd mo6t ham fugng st bang
107% nén viéc pha sit vao nguyén liéu lam mau thi nghiém trén may EPR
khong cin thiét niza.

21.4. Tuén ty thuc hién cac phuong phép nghién clu va két
qud nhan duge
O day chiing t6i cho ring khong cin thiét phii mo ta hodc thong ké két

qua phan tich thanh phin héa clia cdc nguyén liéu di sir dung dé 1am mau
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cho cdc phuong phap nghién cliu néu trén, Vi tit ci cac nguyén liéu va phu
gia néi & muc 21.1 1a nhimg hoa chat tinh khi&t dén 98 — 99%. Cac thanh
phén con lai khong dang ké ma trong d6 ham am 16n hon tat ca. Ngoai ham
im, tdng céc tap chit MgO, ALO,. Fe,0;, TiO, va MnO, R0 cla céc
nguyén licu déu < 1%. Con lai ty 1&¢ (%) CaO/SiO, trong -GS, ty 1&
Ca0/SO, trong CaSO,, ty 1& CaO/P,0; trong C;P va ty 1¢ B/O wrong B,0, déu
thda man mitc do tinh khiét va thanh phén chi tiét duge ghi trén nhan hang
héa boc ngoai lo bao quan.

21.4.1. Phuong phdp co - Iy ximang va két qud: Day la phuong phap co
hoc phit hién kha nang hoat héa cua céc phu gia thong qua chi ticu cudng do
nén clia céc mau viia ximang 1:0 déng ran trong dicu kign ticu chuin (20°C,
latm va trong méi trudng nudc) & tudi 7 ngiy va 28 ngay (ching o1 khong
xdc dinh cudng do wéi 3 ngay dong ran vi cho rang véi kich thude mau khdi
lap phuong 2 x 2 x 2 cm dong rén trong moi trudng nude doi véi vira 1:0 don
khoang p—C,S 12 qua nho, khong xdc dinh duge tren may ép loai 5 1dn).

Mau thir duge chudn bi rat cdn than: Tat ¢4 6 miu ximang ghi § bang 22
déu duge di qua cdc budc chudn bi sau day:

1. Can va tron bot p-C,S véi cac phu gia theo ty 1& 1% nhu nhau (frong
xeri thi nghiém dau véi muc dich phdt hi¢n va so sanh kha nang (hi¢u
sudt) hoat héa cla céc phu gia);

2. Tron 4m 10% va déng thanh vién D10 x H10 mm;

3. Sdy kho @ nhig¢t do 110 £ 3°C dén do am 1-2%:;

4. Nung chiing & trong 15 que, dét di¢n trd (dé thanh cdc vién clinker) ¢
nhiét do 1350°C vé6i thoi gian giir nhiét | gits réi [am ngudi nhanh
bang céch md clra 10, dua mndu clinker dat xudng nén nha va cho quat
gi6 théi truc tiép cho dén khi cim tay duge (3 gidr guat vit dé uép
trong khong khi thém [ gid). Riéng miu 1% SO., duge nung thém
& nhiét do 1220°C dé so sanh véi kha nang tac khodng spuril
(2C,S.CaS0,).
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5.

Dimng btia dap nhé va nghién trong may nghién bi thi nghigém 1 kg/me
dén do min 10()% qua sang 0,088 mm hay ty dién = 3000 £ 10 cm’/g.

_ X4c dinh ty 1¢ nudc/ximang (= 21%) va diic mau 2 x 2 x 2 cm, dé

trong moi trudng 4m 24 gity va thio khuon, dua mau ngam trong
nuéc nhigt do phong 20 + 2°C va nudc 75 + 2°C trong binh 6n nhiét.
Nudc 14y tir voi ra thudng thap hon nhiét do phong 2 — 5°C nén phai
ding nudc m pha sao cho dat 20°C, trude lic ngam mau. Con nudc
75 + 2°C duoc giit nhiét ty dong trong termostat cua Dic'™.

_ Miiu di tuéi 7 ngay va 28 ngdy déng rin (k€ ca 1 ngay dudng am

trong khuon) dugc lay ra khoi chau va khoi termostat dé nguoi, lay
gié am cham kho £6i thir cudng do nén trén may €p 5 tan. Méi mau
e di 5 vien 2 x 2 x 2 cm dé 1dy trung binh thit nén bang trung binh
cong cua 5 vién. Loai miu va két qua thlr cudng do nén dugc ghi ¢
bang 22.

Bang 22

Loai méu clinker belit va két qua xac diph cudng dd nén ximang cua chang

Cudng dé Cudng dd
Nhiét nén nén
= 2 2
S8 thi Phi tidu clinker p-C,S- X0} (%) 45 (Nimm’) (Nim )
nghiém nu|:| mau d mau
’ ungd 20£2°C 76+ 2°C
clinker
Bst | SO | cror | POt | BOg | @
4 4 R; R R; Rz
B-CS | (CaSOy) | (€O | (CP) | B,
1 99 4 1220 | 64 | 102 | 14 | 24
2 99 1 1350 | 132 | 196 | 232 | 36
3 99 - 1 1350 | 82 | 161 ] 154 2673—“
4 99 - - 1 1350 | 67 | 1341 17,2
5 99 - - - 1 1350 | 58 | 105 | 11 | 164
| 6 | 100 . 0 0 0 0 1350 l 0 1 6 | 68 | 15

M Chung toi phai dudng mau & nhiét @ 75 + 2°C la dé danh gid cu'clng dd nén theo tiéu
chudn ximang giéng ndng Lién X6 (GOCT 1581-85) va so sanh he s8 bén nhiét - hiéu
sust nhiét hoat doi véi khoang belit.
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Keét qua nén & bang 22 cho thdy rang, cung mot diéu kién, cic phai liéu
duge nung cing mét nhiét do 1350°C va giit nhiét 1 gi, mau ximang tir
clinker belit v6i 1% SO, cho cudng do cao hon cd, sau dé dén clinker vdi 1%
Cr,0, va cudng dé nho nhat 1a méu clinker véi 1% B,0,. Miu clinker belit
vot 1% SO, nung ¢ nhiét do tao khodng spurit (1220°C) cho cudng do thap
hon ca. Nhu vay voi ham lugng 6% khodng spurit (2C,S.CaS0O,) tao dude véi
1% SO, khong 1am tang cudng d6 nén duge bao nhiéu so véi clinker belit vai
1% SO, duge nung & nhiét d6 1350°C. Ly do hi¢n tuong niy sé duoc giai
thich bang cic phuong phdp nghién citu héa-1y tiép sau day.

Lap lai cdc thi nghi¢m trén vdi lugng miu con lai ciing cho két qua
tuomg ty. Tir d6 chiing t6i ¢6 thé 1ap day so sdnh hi¢u sudt hoat héa khodng
belit pha dong hanh B—C,S bdi céc phu gia trén nhu sau:

SO > CrO%" > PO} > BOT (28)

Tir ket qua nhan duge & bang 22 vi diy so sanh hiéu suat hoat héa ctia
cdc phy gia chon hya, chiing t6i thay cdn phai 1am thém mot sé thi nghiém
co-ly ximang d6i voi phu gia SO /SO, véi cic 1y 1& % khéc nhau 1%, 2%,
3% va 5% d¢ xem xét va chon lua ty 1¢ (%) ¢6 kha nang (hiéu sudt) hoat héa
cao nhit vad xem xét khd ning bdo hda clla phan (ng trac doi
SiO;” 7 SOZ & nhiét do 1350°C. Cic phu gia con lai khong dugc lap lai

thi nghi¢m m¢ réng nhu the vi kha nang hoat héa cha chiing kém hon nhiéu
so vai SO..

Céc dicu kién thi nghiém nhu xeri truéc. D€ dé phong sai s6 cic diéu
ki¢én nay, ching t6i van lap lai mau clinker B-C,S véi 1% SO, da thuc hién
trong xeri trudc. Cic mau clinker va két qua thir cudong do nén ximang ciia
chiing duge thé hién & bang 23.

Tir cdc két qua thir cudng do nén cdc mau ximang (véi ty 1¢ nude 21%
nhur [an trude) dong ran trong diéu kién thudng v & moi trudng nude 75 +
2°C chiing ta thiy clinker belit véi 2% phu gia hoat hda SO, lay tir CaSO, ¢6
kha nang hoat héa belit cao nhat so véi 1% va 3% phu gia cung loai. Khi
nang ty I¢ phu gia SO, 1én 3% thi cudng do nén cia mau ximing déng rin &
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ca hai nhiét do dudng mau déu giam sit, dac biét 1a mau déng rin d nhi¢t do
75 + 2°C. Diéu nay c6 thé 1a, véi mifc 3% SO, kha nang bao hoa (hoic qua
— SOY da xay ra,

bdo hoa chit it) cha phan ing trao ddi dang SiOZ

phédn du thita CaSO, ¢ thé bi phan hiy cuc bo thanh CaO va SO, va chung
tham nhap vao cdc 16 héng (vacansi) di trlr khir mot phan nhimg khuyét tat
xuat hién trong mang mach khodng B-C,S hoac tham chi trong mang o'-- va
a—C,S 1am han ché hiéu suat hoat hda cia phu gia nay.

Bang 23

.

86 thi Phi ligu clinker (%) N:.j:‘ :@ Msuzgiin;fggé | I\:Zzzxgnj:? r:

nghiém . —

' B85t p-C,S SO, (°C) R, Ry R, | Ra |

7 100 0 1350 0,0 62 , 67 | 15,2'_
8 99 1 1350 13,3 | 19.4 '} 22,9 l| 35,7

9 98 2 1350 17 | 248 | 256 I| 42,5 |
10 07 3 1350 | 141 | 208 | 19.8 ‘ 34,4
11 95 5 1350 122 | 164 | 173 !i 26,1

Bang ket qua hai xeri v6i 11 thi nghiém 6 bang 22 va bang 23, chiing toi
tinh ra hé s6 hiéu suat hoat tinh thay luc (K,) va hiéu sudt nhiét heat (K) cha
c4c phu gia néu trén nhu sau:

— Hiéu suat kich hoat

_ R,(XOYT)

' (29)
R, (0%)

— Hiéu sudt nhiét hoat

R, (X0}, 75°C)
T R,(0,20°C)

(30}

G day Ry, (0) va Ry (0, 20°C) 1a cudng do nén cua miu ximang belit
khong ¢6 phu gia kich thich hoat tinh vi déng ran & diéu kién thudng. Keét
qua céc h¢ s§ hiéu sust hoat tinh (K,) va nhiét hoat (K)) ducc tong hop &
bang 24.
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Bang 24

Hé sd | .r;l.hiét aé |_ -- .Thé.loai va ham luong phu gia hoat héa belit i
!méuml o | 1o ! 2 | 3% ] 8% | 1% !, 1% | o |

| ] | SO. | 80, | SO. | 50, !CrO\: PO, B.,.O_._I\

K, | 20C | 100 | 313 | 4,00 | 332 ’_} 264 | 268 ' 223 175 !!

| K | 78C I__2,50_ | 184 ] 1,71 | 167 J 150 174 ] 164 | 156 |

Dé thav 1o hon higu suidt hoat hda vh nhiet hoa coa K v K ching 1o

da dung dudmg cong bicu thicn cta hai hé <6 nay nhu o hinh 17.

5 % 50,

Hinh 17. Budng cong bién thién cua K, va K,

21.4.2. Nghién citu co ché hoat hoa khodng belit bang phuong phap phan
tich nhiét o nhiét dé cao (1500°C) Cac mau clinker ¢ho nghién cuu bang
phuong phdp nay va cdc phuong phdp hoa-ly tiep theo dugc chuan bi nhu
nhau: Méi phoi ligu S vién. khoi lugng moét vien 10 gam {4 vien cho 4



phuong phdp nghién cfu va 1 vién d¢ luu dé phong vi Iy do k¥ thuat nao dé
vé thi€t bi ma phai lap lai nhiéu ldn, mic dau khdi lugng 1 vién (10 gam) da
cdp du cho ¢4 4 phuong phdp nghién cqu, déng thdi tat ca cdc phoi liéu (7
loai) dugc ghi ¢ bang 25 déu dugc nung & nhiét do 1350°C va giit nhict 1 gio
nhu xerl thi nghiém xac dinh cudng dé nén.

Badng 25
Ky higu phai lié . - . . o - , |
Ay e photiied | gq S6 2 s63 | S84 | S35 | S36 | S87
clinker
b .. . 1% 1% 1% 2% 3%
Ty & cac phu gia 9 1% P,0 i
ylecacphdg 0% PO | oo, | BO, | SO, | S0, | 80,

Ximing cta 7 loai clinker belit (B—C,S) duge nghién dén do min theo
yéu cau cua k¥ su van hanh thiét bi nghién ctru. Mau duroc bao quan trong 1o
6 niit cao su va dugc cach dm bang parafin.

Cac gian d6 DTA nhiét d6 cao (hinh 18) dugc chup trén mdy "MOM"
cha Hang Powlic—Erday cla Dtc. Téc dé nang nhiét 1a 10 d¢/phat. Lam
ngudi theo diéu kién tu nhién. Ch& do chup 7 méu déu nhu nhau. Theo cdc
tdc gia [13,32,33] thi DTA nhiét do cao cho thong tin v& chuyén pha dong
hinh cla céc khodng clinker ximang Portland, néu ching du diéu ki¢n d¢
chuyén pha. O day (4 méu clinekr trir mau s& 1) x4y ra phdn tng trao déi

déng hinh giita cdc anion dang SiO} " XOY la nguyén nhan gay ra su

chuyén pha déng hinh. Néi cdch khéc, nhitng khuyét tat vé cdu tric, vé dién
tich héa tri, ... tao ra trong mach mang tinh thé khodng (—C,S 1a nguyén
nhan va diéu kién gay ra su chuyén pha déng hinh tir B—C,S c6 ndi nang thap
nhat, bén vitng va it hoat tinh nhat, song cdc pha o'~C,S va o—C,S ¢4 ndi
ning cao hon va do d6 hoat tinh cao hon. Ham luong cic pha dong hinh ty 1¢
v dién tich ca cdc chdm thu nhiét.

Qua vay, & hau hét 7 dudng cong DTA nhiét do cao déu cé xuat hién
cac chom thu nhiét tai 455 — 640°C, 1060 — 1200°C va 1380 — 1425°C, trong
dé cdc chdm thu nhiét tai 455 — 640°C dic tnung cho qud trinh chuyén pha tir
B-C,S » o', —C,S, cic chéom thu nhiét & 1060 — 1140°C dic trung cho qua
trinh chuyén pha tir «',-C,S - o';-CS va chom thu nhi¢t manh nhat tai
1400 + 20°C dac trung cho su chuyén pha tir o’y - CS = 0-C,S [34,35).
Tuy nhién, theo théng bdo clia {36] thi nhiét do chuyén pha tir p-C,S —
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«,-C.S o diy co thap bon 30 - 35°C 'Theo ching 161, hicn (wong nay XAy Ta
la do cic phu gia hoat hoa B-C.5 dd tao ra cic khuyet tat trong mach mang

tinh the B-C.S bai phan dng trao doi ion dang SiQ} X0, tao nén.

osg°

#10° -
1425°

Hinf 18. Cac dudng cong gian d6 DTA nhiét dé cao.1500°C.
Boc ky cac dudong cong DTA nhi¢t do cao tr s6 | den 56 7. chup La ¢
hinh 18. ching ta nhan x&t nhy sau:
= Buong cong DTA 50 1 ¢6 cac chom thu nhict tai 155, 392, 1088 va
[HOO"C yeu nhat so véi 6 dudng cong DTA con Tai. ¢6 the day Y do
khong 6 phu gia hoat héa nén [3-C.S on dinh hon, khé chuvén pha

hon.
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« Dudng cong s6 2 ¢6 1% P,0; chi ¢6 hai nhém thu nhiét véu ¢ 463'C
v 1400°C khong ¢6 chom thu nhiét tai 1060 - 1140°C. Biéu nay ¢é
kha nang P,O, n dinh 6t $-C,S clia belit va qud trinh chuyén pha
belit & day xay ra true tiép tir f-C,S — o-C,S. khong qua giai doan
trung gian B-C,S — o=C,;S cho nén khong xuét hi¢n chom thu nhiét
tai 1060 — 1140°C. Nhung ham luong pha dong hinh oa-C,S a day bi
han ché (chit khong phai tat ¢a) vi dién tich chom thu nhiét dac trung
cho 0—C,S kha bé so véi cdc duding cong 56 3 v6i 1% Cr,05 vaa dudng
cong s6 6 vdi 2% SO..

« Dudng cong 6 3 1a DTA clia mdu clinker véi 1% Cr,0O, c6 mot chom
thu nhiét kha yéu tai 640°C va mét chém thu nhiet tai 1200°C cing
khé yéu. Diéu ndy chiing 16 crém hda tri 6 c6 kha nang on dinh khd
t6t cac pha déng hinh B-C,S va o'~C,S. Nhung di¢n tich chém thu
nhiét tai 1410°C khd manh, ching t6 ham luong a-C,S clia mau
clinker ny kha 16n. Diéu nay ciing phti hgp véi cuong do nén va hiéu
suit hoat héa cha phu gia nay thé hién & bang 22 va bang 24.

« Dudng cong 56 4 thuoc vé mau clinker belit c6 1% phu pia B,O.. Tai
dudng cong nay ¢6 ba chom thu nhiét: tai 485°C kha yéu. ta1 1075 —
1100°C kh& manh, nhung tai 1385°C thi nho nhat vé dign tich so voi
cic dudmg cong khdc, ké ca dudng cong ctia p—C,S khong ¢o6 phu gia.
Piéu niy ching t6 B,O; én dinh khd 16t pha B-CS va o -CS. Rat
khé thye hién chuyén pha tir o—C,S vé a-C,S. Dieu nay cling phu
hop v6i hé s6 hiéu sudt hoat hdéa cha phu gia B,O, ghi ¢ bang 24, co
hé s6 K, va K; nho nhat.

« Duding cong s6 5 12 gian d6 DTA nhiét do cao cla mau clinker belit
v6i 1% SO, ldy tir CaSO,. Néu so vdi cdc phu gia khac co clng ty ¢
1% thi dién tich cha chém thu nhiét dac trung cho pha o-C,S tal
1380°C 1én nhat. Cic chdm thu nhiét tai 530°C va 1100°C khong ldn.
Didu niy chimg 6 ion SO}~ d tham gia t6t phan tng trao déi dong
hinh dang SiO)” —— SO} va da tao ra nhiéu khuyCt tat diém trong

mach mang tinh thé p—C,S trong d6 ¢ ca khuyét tat vé sir chénh léch
dién tich héa tri sau khi thay the ion Si0% . Do d6 da ao diéu ki¢n
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16t (tifc 14 d4 phé thé can bang noi nang bén viing ctia ciu tric B-C,8)
cho qua trinh chuyén pha déng hinh B—C,S v€ pha a—C,S v6i ham
lugng khd 16n. Nhimg s6 lieu vé cuong do nén mau ximang va hé s§
hiéu suit hoat héa ghi & bang 22 va bang 24 di chimg minh hi¢n
tugng nay.

» Dudng cong s 6 1a dubng cong DTA nhiét do cao dac trmg cho mau
clinker belit véi 2% SO, Quan sit ky dudng cong DTA nay cé 5
chom thu héi nhiét 1a: 455, 625, 1060, 1140 va 1400°C, trong dé cdc
chom tai 455 va 625°C thudc loai y&u dii chdm 455° ¢6 manh 1én
chiit it so véi cdc dudng cong DTA ciia cic miu clinker khic. Nhung
dac biét la dién tich chdm 1060-1140°C va 1400°C manh hon ca.
Diéu nay néi ring, ham luong cac pha déng hinh nhiét do cao, noi
nang 16n, hoat tinh t6t «'~C,S va a—C,S ¢6 trong mau clinker B—C,S
v6i 2% SO, 12 khd 16n va nhidu nhat so véi cic mau clinker belit véi
céc phu gia hoat héa khéc. Hién tugng nay hoan toan phiy hgp véi cdc
56 liéu cudng do nén ximang ctia né va hé 50 hiéu suét hoat héa ghi &
cc bang 22-24 va hinh 18.

 Dudng cong s6 7 14 gidn d6 DTA ciia méu clinker belit véi 3% SO,.
Trén dudng cong ndy ¢6 5 chdm thu nhi€t tai: 560, 630, 1080, 1310
va 1425°C. Trong d6 cdc chdm 560 va 630°C dic trung cho chuyén
pha dong hinh B-C,S - o' —C,S, chém thu nhiét tai 1080°C c6 (hé
dac trung cho chuyén pha déng hinh o',~C,S — a',—C,S, con chdm
tai 1310°C c6 thé déc trung cho st phan hiy clia 0—CaSO, & dang tu
do vi mau clinker nay chiic chin ¢6 sy du thira 8O, & thé w do
a~CaS0,. o~CaSO, bi phan hity cuc bg thanh CaO va SO, kém theo
tda nhiét & nhiét do 1150-1175°C.

Chom thu nhiét tai 1425°C ¢6 tiét dién bé nhat. Diéu ndy c6 thé I3 sy du
thita 50, va CaO do cuc b bi phan hity CaSO, — CaO + SO, di tham nhap
vao cdc 16 héng clia mang tinh thé khodng B-C,S tao thanh dung dich ran
dang "tham nhap" (BHenpeuue) di ngan tro qud trinh chuyén pha déng
hinh B-C,S -» oCS vi «'-C,S > a=C,S. Nhung cudng do nén ximing
cua né vdn cdn cao hon clinker véi 1% SO; va 1% CrO; (xem bang 22 va
bang 23). Diéu nay ¢6 thé giai thich ring mot luong CaO duge gidi phong tir
su phan hily o«—CaSO, da tham gia phan tng véi belit dé tao moét lugng nhd
khoang alit (C;S), lugng alit nay cling duge SO, hoat héa 1én va di déng 26p
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vio tang cuong do nén cua clinker belit. Bay cling 1a ly do giam pha déong
hinh «—CS.

Tém lai, bing phuong phap DTA nhiét d6 cao, ching t6i di thu dugce
thong tin vé& qud trinh chuyén pha déng hinh khodng belit tir thé 3-C,S it
hoat tinh sang ciac pha déng hinh nang lugng cao l1a o/'-C,S va a—C,S hoat
tinh cao hon P—C,S. Qua trinh chuyén pha déng hinh khodng nay xay ra co
thé do hién tuong phén dng trao déi déng hinh anion dang Si0,” — X0}

(& day X 1a S, P, Cr va B, n— nguyén va 5 > n > 2) tao ra nhing khuyét tat vé
cdu triic mang tinh thé belit 1am cho qud trinh chuyén pha xay ra cang nhiéu,
cang manh, néu chon dugc loai XO;™ hop 1Y va ham lugng phi hop.

Nhitng thong tin ctia phuong phdp DTA nhiét do cao di gép phan xdc
nhan ring phu gia SO, ¢6 hiéu suat hoat héa khodng belit dang p—C,S lon
nhét so v6i cdc phu gia Cr O,, P,0, va v6i ty & 2% SO, cho hiéu suat hoat
héa t6t hon ca.

Phuong phdp DTA nhiét do cao ciing khéng dinh lai mot lan nita mo
hinh chuyén déi cic pha ddng hinh ciia khodng belit di cong bo cua nhiéu
tac gia [13,27-33] Ja:

Qua trinh nung cham

4556507 C 1 10601200 C 140K 20" ¢ -
BTCZS _AENIC Gy -C,8 RN E 40 -C,S ———--—)aTCE.‘a

Qua trinh nung nhanh (1400°C) va co xidc tac G

Con bang chimg vé phan tng trao ddi dong hinh va cdc dang khuyét ti
cu thé trong cau tric khodng belit do cdc phu gia hoat héa tao ra phai chd két
qua céc phuong phap nghién ciu ti€p theo thong bio.

21.4.3. Nghién ciu clinker belit dupe hoat hoa bing phuong phip Ronghen
pha: Cic miu clinker belit vin 1a céc miu clinker duge nung & nhiét 1350°C,
1 gidr giit nhigt va v4i céc loai va iy I phu gia hoat hoa ghi & bang 25. Muc
dich nghién citu ciia phuong phdp ndy 1a xem xét ¢6 nhitng gi khéc biét vé
khoang céch d,o gilta c4c mat phing mang tinh thé cla khodng belit véi cic
phu gia hoat héa khéc nhau. Vi vay tat ca 7 miu clinker véi cdc phu gia va
khong c6 phu gia & bang 24 déu duoc dua vao phan tich Ronghen pha. Céac
gian dé Ronghen pha dugc chup trén mdy DRON-1 cting mot loai 6ng phat
xa Ronghen, 6ng loc véi giéi han chia géc t6i 26, duge ghi d hinh 19,trong do:
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— Trén gian d6 Ronghen mau clinker (s6 1 — khong ¢6 phu gia hoat héa)
ching ta thdy ¢6 5 "pic" chinh la | 98A cuong d¢ trung binh, 194A
cuong do tuong d6i manh, 2,612 A cudng do tuong dGi manh va mot pic kép
¢6 cuong do rat manh tai 2,744 va 2,768 A . Theo Taylor H. F. W |6] thi day
14 cde pic dac trung cho mang tinh thé khodng B-C,S.

Nhung khi pha cdc phu gia hoat héa dang trao déi déng hinh anion
Si0;” 7" XO) véi ty 1& 1% thi hdu nhur tdt ca cdc khoang céch déu c6
thay déi theo quy luét clia hiéu suat hoat héa (K,) ghi & bing 24. Sy thay ddi
nay dugc biéu hién trén ci ba mat: su bién dang vé cau tric hinh thii cla
timg pic, dic biét rd nhat 13 pic kép tai dy = 2,744 va 2,786 A, vé suf thay
déi tri s6 khodng cich d,g vd vé cudng do cta ching. Quan sat k¥ ting gian
d6, chiing ta thdy nhu sau:

— Trén gian d6 Ronghen pha cia mau clinker B-C,S véi 1% P,0; (gian
dé s6 2) ¢6 xuat hién 1 pic phu tai dy = 2,7041& & bén trai pic kép. Con s6
do cha | pic kép thi c6 thay d6i: d = 2,7525\ /2,?44/;\ va 2,786 A /2,768 A ;
2 pic tai d,g = 1,98 A thi gilt nguyén sd do d nhung lai véu di vé cutng do.
Nguoc lai pic dyg = 2,1941& thi ctrfmg d¢ manh lén chit it va khoang cich
tang lén 1a 2,199 ;\ so vOi khoang cdch nay cna 3—C,S.

— Ciing tuong ty, gidn dé Ronghen pha vé6i 1% CrO, (gian do s6 3) cling
¢6 thay déi, cu thé 1i: s6 do d,g pic phu bén trdi pic kép Khong phdi [a d =
2,704:;; nhu gian d6 cua clinker véi 1% P,O,malad =2,712 A vas6do dsy
cha pic kép bén trdi thi thay ddi d, = 2,?361‘1}\ /2,7445\ nhung nhdanh bén
phai thi van giit nguyén dy = 2,786 A . S5 do ciia pic cuong dé trung binh tai
2,19412; (ctia B—C,S khong phu gia) thi lai thay doi dy = 2,187 éjx trén gian
d6 nay.

~ Gian dé Ronghen pha cha B-C,S v6i 1% phu gia B0, (gian do s6 4)

thi su thay déi cic thong s6 néu trén khong rd nét: hai nhdnh cia pic kép
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khong c6 pic phu va s6 do d,e cia chiing thay doi khong ding ké: 2,742 va
2,779 A so voi 2,744 va 2,768 A cha gian do6 -C,S. Diéu ndy ching té ring
B,0, én dinh khi t5t pha déng hinh —C,S clia khodng belit.

— Trén gian d6 s6 5 caa clinker B-C,S véi 1% SO, su thay déi cic théng
s0 dy 1d nét hon: pic kép tr& thanh "pic ut" vi xuat hién thém 2 pic phu tai
d =2712A va 282A & hai bén ma theo tic gia [6] thi cdc pic ny dac
trung cho pha dong hinh a—C,S ctia khodng belit, con hai nhanh chinh cta
pic kép thi thay d6i ci vé s6 do va ca vé cudng do: nhanh bén trdi tir cuong
d6 manh (cia —C,S) xudng cudng do trung binh va s6 do d,y thi thay déi
dio = 2,752 A/2744A , con nhinh bén phai cing c6 siit vé cuong do v
s& do dys thi thay déi dy,s = 2,7941:;\/2,?68;;\. Ngoai ra mat han pic tai
dyy = 1,98};\ thi lai ting lén dén 2,]99:2; , pic ¢o s6 do khoang cich
dio = 2.612A thi tang lén 2,620 A va cudmg 6 ciing st kém ti trung bink
xudng trung binh y&u. Diéu nay ¢ thé 12 do két qua trao ddi déng hinh dang
SOy " SO da lam bién dang dang ké khoang cdch gifta cic mat
phang c4u tric mang tinh thé khodng p-C,S.

— Tang ham luong phy gia trao d6i dong hinh tir 1% lén 2% SO, (gian
d6 s6 6) thi sy thay déi cdc thong s6 d6 lai cang manh hon nita: pic kép tré&
thanh "pic t#" 15 hon bdi cac pic phu tai dys = 2,712 A va dyo = 2.82 A . Hai
pic ndy va pic d,p = 2,89;\ la cdc pic dic trung cho pha déng hinh a—C,S
[6). Con hai nhanh chinh cia pic kép thi it bi ché doi hon vi s6 do d,g thi
thay d8i dyo = 2,752A /2,744 A va 2,794 A [2.768 A ; pic tai dyy = 2,199 A
thi cudng dé cé manh lén so véi pic s6 do nay & gidn d6 Ronghen pha ctia
mau clinker B-C,S véi 1% SO,. Diéu nay ¢4 thé 1a phan tng trao ddi dang
SiO;” 7 SO xay ra véi ham lrong trao ddi 16n hon.

— Khi tiép tyc tang ham lugng phu gia hoat tinh SO, 1én 3% (gidn d6 6
7) thi cdu triic cua pic kép dac trung cho B-C,S khong con giit nguyéen dugc
thé dang hinh thix: pic kép tr& thinh "pic 5 nhanh” v&i 4 pic nhanh chinh &
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do = 2712A (trung binh manh), 2.755A (manh), 2,769 A — rat manh.
pic 2786 A — manh vifa vA mot pic phy tai 2.85 A, trong d6 2 pic chinh 12
dys = 2,755 ;;; va 2-.?'691;& van con giit cuomg do cao nhung pic dyo = 2,786 ;:X
¢6 st kém cudng do so véi pic 2,755;\ dac trung cho pha o'-C,S [6], pic
2.712;5& dac trung cho a—C,S cing tang cudng d6 manh hon nhi¢u so véi
gian db B-C,S v6i 2% SO;. Diéu ndy c6 thé phin dnh lai hai hién tugng Xay
ra déng thdi 1a: phan tng trao ddi S0 [ SO xdy ra manh va da dén

trang thai qud bio hoa, phan du thira clia CaSO, d4 bi phan hiy cuc bo thanh
CaQ va SO,, trong d6 Ca0 cé thé tham gia phin ng véi C,S d¢ thanh C.8
véi mot ty 1¢ nhd (khoang 3 — 5%), cdn lai lugng du thira CaS0O, ¢6 thé
"chui” vao cdc 18 héng clia mang tinh thé khodng belit tao thanh mot dung
dich rdn kiéu "thdm thau" (BHegpeHue) dang CaSiO, — CaSO,. Hién tugng
nay can trd o'—C,S chuyén vé pha a—C,S nén méi xudt hi¢n pic tai dy =
2.755A dic tnmg cho né [6]. '

Nhu vay bang phuong phap Ronghen pha da phdt hi¢n 6 su thay déi va
bién dang mang tinh thé khodng belit f—C.S trong trudmg hop cho céc phu
gia hoat héa dang ion XO} (SO?7, CrOY, PO}, BOS ) vdi mic do khdc

nhau tiy theo thé loai ion XO?" va ham luong cha chiing. Phuong hap nay
2 p

ciing cho théng tin vé sy ¢é mat chia cdc pha dong hinh dang a'-C,S va
0—C,S bang cdc khodng cich gilfa ciac mat phéng mang tinh thé dac trung
cla ching.

Su bién dang mang tinh thé khang B-C,S dan dén ket qua tao ra céc
khuyét tat vé ciu tric ddn dén tang mic hoat tinh cia no thé hién bang su
tang cudng do nén cua cac mau clinker vdi cdc phu gia hoat tinh duoc ghi ©
bang 22 va bang 23, Tuy nhién dén day thi sy khuyét tat ve cau tric hay 1a
su thay thé chia cac fon X0}~ cho ion S$iO}” mdi & mifc phong dodn qua cdc
hién tuong, con bing ching vin cho két qua cdc phwong phép nghién citu
ti€p theo.
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21.4.4. Nghién ciru khodng belit bing phuong phip quang pho hong
ngoai — IKS: V61 7 mau clinker trong d6 ¢6 I mau khong ¢o phu gia, 6 mau
con lai v6i cac phu gia hoat héa khoang belit phi & bang 25 chiing toi dd dua
vao nghién ciu bang phuong phdp quang phé hdng ngoai. Muc dich nghién
cifu cia phuong phdp ndy la dé phdt hién nhiing chom séng dao dong dac
trimg cho cic méi lién két héa hoc dang Si—0O-Si va Si—O-X (& day X 1a
nguyén to clia cic nguyén liéu nghién ciie da n6i & muc 21.2). Néu cé xay ra

phén tng trao ddi déng hinh dang SiO;” __° XO} trong mach mang tinh

thé clia khodng B-C,S, dix chi 12 mét ham lugng rat nho (1% mol) thi trén
séng hép thu nang lugng dao dong héa tri dang Si—O-X chic chan ¢6 mat
trén gian d6. Vi vy moét trong nhimg wu di€m cla phuong phap IKS Ia phat
hién nhing pha khodng véi ham lugng nhd hodc muc d6 két tinh cia ching
rit yéu ma cdc phuong phdp DTA hodc Ronghen pha khéng phat hién duac
[34,37]. IKS cho bi€t nhimng mdi lién két héa hoc, nhitng toai dung dich ran
tao ra do két qua trao d6i déng hinh, tham chi cho phép phan biét ¢dc phan
tlr nudc lién két héa hoc va nhimg phén tit nude & dang ty do thong qua séng
dao dong mai lién két O-H. _

Vi mic do chinh xdc dy, ching t6i sit dung phuong phap IKS dé
phit hién:

— C6 hay khong c¢6 phén img trao ddi dang SiO) " SO! trong
mach mang khodng p-C,S;

— Mitc d6 bio hoa cha phan ting 4y trong diéu kién nhiét do 1350°C v
cdc diéu kién xdy ra phan \ng trao d6i anion theo quy luat cia [22-261.

Céc vién lieu dua vao chay quang phé héng ngoat da duge ép theo ty 1&
1,5 mg KBr va 500 mg bot ciac mau clinker dua vie nghién ciu. Thiét bi dé
chup la mdy IK-Specter SPECORD-75 IR va M.80. Pham vi séng chup la
1800 - 300 cm™.

Pé dé xir Iy va phan tich két qua miu nghién ciiu, ching t6i dd chup hai
loai quang phd: quang phd xuyén qua va quang phé hip thu. Nhitng giin dé

IKS dugc ghi lai & cdc hinh 20a va 20b 1a quang pho hap thy; binh 20a vdi
phu gia hoat héa XO;~ va hinh 20b v§i phu gia SO,.
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Hinh 20a. Gian d& quang phd héng ngoai i-C,S vai cac phu gia.
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Phan tich tdng quat ddu tién cdc gian d6 IKS hép thu cha cdc mau
clinker B—C,S v6i cac phu gia hoat héa 12 ching ¢6 cdc chom séng 6 pham vi
1000 — 900 cm™ va ¢6 xu hudng 1a céc 86 séng ngin hon so v6i séng hap thy
nang lugng dao dong Si—O-Si clhia mau clinker f—C,S khong c6 phu gia. D6
1a thong tin ddu tién vé sir ¢6 xay ra phan tng trao déi Si0; , ~ XO§ ,

day n—nguyén va £ 5.

Vé cu thé, néu cdc chém séng tai 982, 960, 916, 852 va 522 cm™' dac
trung cho dao dong héa tri v,, clia Si—-O-~Si (dudng cong s6 5. hinh 19a) cua
khoang B-C,S [34,37,38] khong ¢6 phu gia. Vi cudng do (intensity) nho,
can, thi chinh cac chom séng tai 1000, 920, 853 va 523 cm ' (dudng cong so
1) v6i cudng do manh hon nhiéu cia mau clinker ¢é 1% SO, dac trung cho
dao dong cia hda tri v,, ciia Si—0-S, cédc chom séng tai 996, 930, 845, 518
cm' (dudng cong s6 2) diac trung cho dao dong clia Si—O-Cr ctia mau
clinker v6i 1% Cr O,. Tuy cudng d6 clia nd ¢d sit kém chdt it so véi duong
cong s6 1 nhung vin manh hon nhiéu so v4i chom séng nay trén dudng cong
s3 5 chia mau clinker B—C,S khong phu gia hoat héa.

Ciing tuong tu, cic chdm séng tai 998, 946, 916, 852, 522 cm ' (dudng
cong s6 3) va 998, 950, 910, 846 va 520 em™ dic trung cho dao dong héa
clia Si—-O-P va Si—-O-B (dudng cong s6 4) tuong dng vdi cdc mau clinker cé
pha 1% P,O vd 1% B,0, véi cudng do manh hon cdc chém séng nay cla
mau clinker khong phu gia, nhung ¢6 sit kém din so v6i dudng cong s6 1.

Néu phan tich theo cutmg do cha cdc chom séng thong qua do dién tich
cia ching thi ¢6 thé néi ring, mic do (hay hiéu suat) hoat héa cia cdc phu
gia hoat héa belit & day hoan toan phi) hop véi ddy bat dang thic so sédnh (28).

Néu quan st k§ hon v€ cudng do ciing nhu vé tri $6 cta chom song 16n
nhat thi ching ta thiy c¢6 sy gidm s& séng tir 960 cm™' (trén dudng cong s6 3
clia B—C,S khong phu gia) xuéng 950 cm™ (dudng cong s& 4), 946 cm™
(dudmg cong s6 3), 930 cm ™ (dudng cong s6 2) va 920 cm ' tren dudng cong
s6 1 chia miu clinker véi 1% SO,. Nhung cudng do lai tang dan tir dudng
cong s6 5 dén dudng cong s6 1. Diéu nay néi ring: hiéu suat hoat héa
khodng belit cang tang thi cudng do cia chém séng nay cang tang nhung s6
séng dao dong Si—O-X cang gidm va gidm xudng nho nhét (tir 960 cm ') 1a
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s6 s6ng 920 cm™ dac tnmg cho dao dong héa tri cla Si—-O-S clia mau
clinker 1% SO..

Dé xem xét su thay d6i cuding d6 cic chém séng nay véi muc dich chon
Ia ty & hop 1y clia phu gia hoat héa, ching t6i chup lai thém cdc gian dé
IK~Spect cho cic clinker v6i 0%, 1%, 2% va 3% SO,. D6 la cac dudng cong
0 6, 56 7, 56 8 va s6 9 duoc ghi Jai & hinh 19b. & day chdng 161 van lap lai
IKS ciia méu clinker B—C,S khong ¢4 phu gia hoat héa (dudng cong s6 6) dé
dé phong ¢6 su sai 1éch nhat dinh ciia hai seri thi nghi¢m va chup séng hap
thu nang lugng cia IKS.

Quan sdt cac dudng cong s6 7, s6 8 va s6 9 déu ¢6 chdém sdéng trong
pham vi 1000 - 845 cm™ khdc véi dudng cong s6 6 vé cuding do, va s6 séng
hép thu nang lugng dao dong lién két héa tri Si—-O-S. Trong d6 tai duong
cong s6 7 thi cdc s6 séng d6 12 994, 930, 840 va 515 cm™ cé cudng dd manh
hon hiin so véi dudng cong s& 6. Nhung tai dudng cong s6 8 véi 2% SO, thi
cdc chom song Ay khong nhitng ¢6 cudng d6 manh nhit ma con cé su bién
dang vé cau tric clla chém séng: chdém séng 927, 880 cm' ' ndi két véi nhau
va ¢ do sau 16n, chém séng 518 cm™ ¢6 cudng do 1én nhat. Con chom séng
dy cla dudng cong s6 9 vé6i 3% SO, thi bién dang kiéu khdc: mat s6 séng fai
880 ¢m ' nhung lai xuat hién thém s6 séng 653 cm’' véi cudng do yéu & phia
trude chém séng 520 cm™'. Day ¢6 thé ta dau hi¢u du thira phy gia SO, hay

ndi céch khdc 1a phan tng trao ddi SiO)~ " SO di dén trang thdi bio

hoa. Hién twong nay biéu hién & cdc séng tai 1193, 1173, 1130, 750 v 653
cm™ dic trung cho dao déng clia SO, tu do [34,37,38]. Tuy nhién ¢ diéu kién
1350°C va giit nhiét 1 gi& phan dng trao ddi ciing cé thé dat trang thdi bdo
hoa & giita ty 1¢ 2 va 3% SO, ma tai ty 1& nay (2,5% SO;) ching toi di khong
lam thi nghiém nghién cttu.

21.4.5. Nghién ciry khodng befit hoat hoa biang phuong phip dao dong
cong huong dién tir ciia dién tir — EPR: Phuong phip IK-Spectr phat hién ¢c6
st dao dong mdi lién két Si—O-Si trong mang tinh _thé khoang —C,S khong
c6 phu gia hoat héa va ¢6 sy dao dong cua maéi lién két Si—O-X do ¢é phian
tng trao doi ion dang SiO; " XOS, & day X 1a S, Cr, P va B;

n —nguyén va n < 5. [K-Spectr cho thong bdo rd nét hon ca la ¢6 méi lién
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két Si—O-S nic 1a ¢6 sy thay the ion SO cho Si0Q{ va su thay thé ay dat
tGi 2 — 3% mol ion SO; cho 2 - 3% ion-mol SiO; . Trong diéu kién vé

chénh 1éch bédn kinh ion R, = 2,30;;\; Rs;io*.- = 2, 40)&), vé su chénh
léch dién Am tinh (IE.OS“2 =3757E.V; EO_ . =3.530 E.V). chénh l¢ch

vé dién tich hoa tr (n = 27;

507 » I

_— AT g+ T > v ..
SOt 4 ng=0"; ng;=4") va diéu kién

gia nhiét 1350°C, giit nhiét 1 gid thi phén iing trao doi (thay thé) ion dang
Si0} SO dat dugc trang thai bdo hoa véi ham luong SO, = 2 - 3%.

Theo nhitng diéu kién trao déi néu trén thi su chénh léch vé kich thudc va
dién am tinh khong dang ké (4,16% vé kich thudc va 6,43% vé dién am
tinh), nhung sir chénh 1éch v€ dién tich héa tri 1a 16n nhat: [(4 -2)/4]) x 100 =
50%. Diéu nay dan dén su diéu chinh lai dién tich héa tri ciia hai nguyén tir
Si ¢ hai bén nguyén tit S cha mach mang tinh thé khodng B—-C,S. Su diéu
chinh niy ¢6 thé mo ta nhu sau:

TOar TO0ur TO 0 -0 -0
0—§—b—-4—bi—0 o—8 oo
— U0l Ul U —* — /o1 U — U
AR e
0 o~ 0 0" . 0" 0

(32)
nic 12 ion SiO)" phai diéu tiét cho ion SO;" dé ion nay cé thém mot dién
tich am o 16n hon va cu thé 1a SO nham gidm bat su chénh léch dién
tich trong mach mang khoang belit 3—-C,S. Nhung du ¢é duge “chi vién”
dién tr héa tri cta 2 nguyén tir Si "lang giéng" thi sy chénh léch vé phan bd
dién tf cling khong thé dat can bang duge. Chinh hién tuong nay 14 kKhuyct
tat diém 16n nhat trong mach mang khodng p—C,S va l1a nguyén nhan chinh |
1am cho ndi nang ctia khoang B—C,S ting lén sau khi nhan sy thay thé diém
cha SO cho SiO} . Noi nang cau tric tang thi cau tric khong bén vitng va
dé dang tham gia phan ing vdi nudc dé hydrat héa. Day 1a thue chat cia co
ch¢ hoat héa khodng B—C,S cia phuy gia SO, 1ay tir CaSO,.

Hién tuong “chi vién" clia ion SiO%" cho "doi ban" 1a ion SO3 mot
phan dién tich héa tri o dugc phuong phip dao déng cong hudng dién tir
(EPR) ctia di¢n tir phét hién.

Cdc mdu clinker dugc dua vao chup séng hdp thu ning lugng cao tan
EPR 1a céc mau:
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1. Clinker p—C,S khong c6 phu gia hoat héa (dudng cong 50 1)
2. Clinker p—C,S v6i 1% CrO, (dudng cong s0 3)

3. Clinker p-C,S v6i 5% SO; (dudng cong s6 5)

4. Clinker B—C,S véi 1% SO, (dudng cong 6 6)

5. Clinker p—C,S v6i 2% SO, (dudng cong 50 7).

Cic gian dé (duong cong) EPR clia 5 mau clinker néu trén duge chup lai
nguyén ban & hinh s6 21.

Qua phan tich Ronghen dinh lugng, ham luong sat ¢é trong khodng
B—C,S dat 0,1%, tic 1a cb 1.107'g Fe,04/g p—C,S cao hon 10 *g theo do nhay
tir treong ban ddu cho phép, nén tat ca cdc mdu clinker néu trén khong can
phai pha thém sét.

Quan sat cic dudng s6 3 va s6 5 vdi phu gia 1% CrO, va 5% SO, hau
nhu khong cé dao dong cong hudng dien tit cua dién 1%, cho nén cdc dal
lugng g (hé s& phan giai dién 1) va AH — (hiéu s6 tir trudng cong huaong)
khong nhin thdy dugc. Diéu nay c6 nghia 1a phu gia 1% CrQ, va phugiaSO,
v6i ham lugng qué 16n (5%) phan dng trao d6i ion Si0} [ SO xdyra

khong déng ké (d6i véi phu gia CrO,) hodc ding ké (d6i véi phu gia SO,
nhung ham lwgng dut thita cla ching da tham nhap vio céc 16 hong {vaeans’
chia mach mang tinh thé B-C,S tao thanh nhimg dung dich ran thé "tham
nhap" (BHeApeHHe) da trir khir su chénh léch dién tich héa tri tai diem thay
thé SO cho SiOY.

Khéc vdi cdc gian d6 s6 1, 56 5, cdc gian db EPR s6 6 va so 7¢O sy
chénh léch dién tich héa tri Ién tai nhitng diém thay thé SO3 T Si0Y dé
tao nén nhitng khuyét tat mat can bang dié¢n tich trong mang tinh thé khodng
belit. Hién tuong nay duge phin dnh & nhanh bén dudi cha gian 'dé EPR
véi cic dai lugng hé sG phan gidi dien tr g ~ 2,00 va hiéu s tir trudng
(AH = 620 E.V) cong hudng dao dong dién tir chia dién tir trong mot giai khd
rong tir 3 200 dén 3 250 EV. Sat héa tri Fe* véi mot him Tuong rit bé dén 1.10
g/g trong ckinker B—C,S da tao ra sy cong hudng t6t tlr trudng cta dao dong

dién tir tai cac diém xay ra phan éng thay the SO2" 7 SiO; trong mach

mang khodng $-C,S.
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Hinh 21. Gian d8 phé dao déng cong hudng dién tir cha dién t& - EPR.



Tai gidn do s6 6, dac biét 1a tai gian d6 s6 7 véi 2% SO, 1a di thay mot
duong cong c6é d6 khuéch tan rat rong: dai luong hiéu sé tir trudng AH dat
dén gid tri 620 EV va tri s6 khuéch tdn H, = 2 700 EV va H, = 3 380 EV,

Diéu nay chimg 10 riing, v6i 2% SO, phan tng trao déi SO — Si0O}" vin

chua dat bio hoa, tic 12 chira ¢6 du thira SO, dé€ tham nhap vao céac 16 hong
clla mach mang tinh thé B—C,S dé trir khir su chénh léch dién tich héa tri tai
diém thay thé

_Sgd_ﬂq’\—j’i—'

Nhu vay phuong phiap EPR da phdt hién loai khuyét tit ciu tric mang
tinh the khodng belit do phan tmg trao déi SO;~ (7 SiO% gay ra. Phuong

phdp nay ciing chimg minh rang, véi 2% SO, phan tng trao doi néu trén
chua dat té trang thdi bdo hoa ¢ dic¢u kién nhiét do nung clinker belit
1350°C. Phuong phip EPR ciing cho 1o1 khuyén ring, muén cho khodng
belit ¢6 nhi¢u khuyét tat vé cdu triic d¢ hoat tinh hydrat va hoat tinh thiy luc
clia né dat mitc do cao thi khong nhiing chon diing thé loai phu gia hoat héa
ma cén phai chon ty 1& hgp 1y dé phan tng thay the déng hinh dat duoc t6i
da nhung chua t6i trang thédi bio hoa dé su du thira phu gia tao ra dung dich
ran dang "tham nhap" va cudi cung né trir khir nhitng khuyé!t tat vé su chénh
léch dién tich hoéa tri tai nhilng diém thay th& déng hinh.

Phuong phip EPR ciling cho biét phu gia hoat héa khodng belit t6t nhat
1a SO, v61 ham lugng = 2% theo khot luong khodng belit cha clinker thiét k&
san Xuat.

Nhitng két qua nghién ciu san xudt bdn cong nghiép vé ché tao clinker
belit hoat tinh cao va st dung chiing trong san xudt cdc loai ximang dac
ching chiing t6i xin bd sung vao dip tai ban cudn sich nay.
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Phu luc 1
DANH MUC CAC MO DA vOI PA TiM KIEM
VA THAM DO DEN NAM 1995

v Tén mé da vai Thube tinh | Clp tim kigm, | Trirluong | o oy oo
nac K3, tham do {triéu tan} ’
1 | 6 khéi da Hoanh B& QuangNinh | Tim kigm ti mi 1300 - Pat yéu cdu
SX XM

2 Phuong Nam - Usng Bi ! Tirn kiém sd bo 800

3 | C4mPha " v 200 "

4 | Trang Kénh — Thiy Nguyén Hai Phong " 300

5 Ly Chidu — Kim Mén Hai Hung " 138.7

6 | Trai Cach — Kim Mdn " " 30 "

7 Hoang Thach — Kim Mon " " 76,9

8 | Trai Son — Thily Nguyén Hai Phéng " 17 "

g | Chiéng Sinh Son La Tim kiém ti mi 19 "
10 | Méc Chau ! " 10 "

11 Hat Hot " " 153 "
12 | L&c Mon — Hudng Sdn Héa Binh Tim kiém s bo 535 "
13 | Réng Can - Lugng Son ; " 57 "
14 | Lang Ryt - Lurgng Sen . " 17.5 !
15 | Bao Bay - Kim Béi " " 10

16 | M&n Bic — Tan Lac " " 4,3 "
17 | Ngoc Budng — Vi Xuyén Ha Giang ! 8.7 "
18 | Binh Ca Tuyén " 23 "

Quang

19 | Y Nhéan " " 65 "
20 | Trang Pa " ! &0 "

21 | Mong Son Yén Bai Tim kiém ti mi 20 "
22 | Ninh Dan - Thanh Ba Phia Tho " 20 "
23 | ¥éu Mao — Tam Thanh K Tim kiém so bd 150 "
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1T Tén mé da voi Thude tinh | Cap tim kiém, PTAUONG | ong |
nac KS, tham dé {tridu tan}

24 | Nguyén Binh Cao Bang Tim kiém =d brf:r" 14 "

25 | Tinh Tac — Nguyéri Binh " 13

26 | Chén RU " " 8.5

27 | Cha Ra " " 145 "

28 | bong Lai Lang Sdn " 1009

29 | Mink L& — Hiu LGng 1438 "

30 | Sudi Co — Hiu Ling " " 124 "

31 | Chg Phong " " 256 "

32 | Liing Pang " 1875 -

33 | Thixa Lang Sen " 24

34 1 LaHién Bac Thai Tirn kigm ti mi 149

35 i La Giang 45

36 | Nui Voi " 19 15

37 | Cha Mdi ! " 5 ! ‘

g | My Blc Ha Tay " 100 "

39 | Hop Tién " " 88 "

40 | Tién Sdn " b 100 "

49 | Chia Thay ! " e !

42 | Hong Son Nam Ha Tham do ti mi 61,7

43 | Bat Phong " 100 "

44 | Thanh Thiy " Tim kiém tl mi 124 "

45 | Thanh Tan ) ! 123

46 | Thanh Nghi Ha Nam Tim ki€m sd bd 1004

47 | B Binh Ninh Binh " 8.2

48 | Méo Cao " h "150 !

49 | Nho Quan " " 240 !

50 | Gia KHanh " ! 89,5 "

51 | Hé Dudng " Tim kigm ti mi 17 "

52 | Hang Nudc " " 239 !

53 | Bdng Giao " " 40

54 | Y&n Duyén Thanh Hoa Tham dé ti mi 276 "
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! e T.h.uac tinh | Cédp tim kit';m, Trif iugn ) '
TT : Tén mo da voi r;ao K:. thim dé (tridu tlé'ns: Chat lugng
55 C&m van Thanh Héa | Tham do so bo 207
56 | Vinh Thinh ! “ 20 | "
57 | Bong Tan, Bong Son " 10 "
58 Nui ViTc “ " 10 ; "
59 | Hoang Mai A Nghé An Tham dé ti mi 205 |
60 | Hoang Mai B ! 132 |
61 | Lén Mang _ " Tim kiém so ba 48 |
82 | lLang Vac — Nghia Ban ! " 48
B3 | Kim Nham — Anh Son " Tim kigm ti mi 20 .
64 ; La Khé Ha Tinh " 36 !
65 | Chuc A — Hifong Khé " " 16.2
86 | Xuan Son Quang Binh " 132
67 | Kim LG " 103
68 | Len Ang " 303
69 | Ca Tang “ 6.5
70 | Tan Lam - Cam L& Quang Tri " 200 .
71 : Quét Xa — Cam L " Tim kigm so bo 78
72 I WVan Xa (voi, sét) TT Hué " 985 Thip (CaQ
= 4B-50%)
73 | Long Tho ” Tim ki€m ti mi 15 | "
74 | Phong Son — Phong Dién | Tim kiém so bd 75 '
75 | Hoa My " ' " 97
76 | Thach My QN-DN Tim kiém ti mi 98,3 . Dalyéuciu
77 | ASo " Tim kiém sd bd 298 I (Ca0 =
49.7%)
78 | Chu 3é Gia Lai Tirm kiém ti mi 16 Dat yéu cdu -
79 | Ta Thiét (chi tinh phan dat Song Bé " 150 !
chat lugng)
80 | Ha Tién Kién Giang " 353 "
Tdng cong ! 12524/6046 tr.T

Y Arir lvgng d& duoc phat hign: 12,524 ty tén

¥ trir lugng d& dudc tim kidm tl mi: 6,046 ty tan.
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Phu luc 2
MOT $O SO DO VE HE THONG QCX TY DPONG DIEU
KHIEN SAN XUAT BOT SONG PHOI LIEU VA QUAN LY
CHAT LUONG SAN PHAM

QCX

—  Tuddng hoa tai phong thi nghiém
trung tam hoac

—  Ung dung phan tich tryc tuyén.
QCX/Giém sat trén

Dung dé kiém soat chat lugng hén hop

QCX/Trong qua trinh ladm viéc
Dung dé kiém tra chat lugng hon hap liéu
trong qua trinh lam viéc trén cd sd phan
tich EDXRF.

QCX/Phong thi nghiém

Modul hat nhan dé theo doi va quan ly

nguyén liéu thd va chéat lugng nghién
ximang + kiém soat déng nguyén liéu
va giam sat trén cd sa:

Su phan tich XRF trong phong thi
nghiém

mau, lap bao cao, nhap/xuat dif liéu

Thu thap dif liéu va kiém tra thiét bi
Ph&i hop dong bo gilta LIMS va LAS
trong mot médi trudng kiém soat qua
trinh hoat dong

—  Su phan tich EDXRF truc tuyén
— PGNAA truc tuyén hay bat ky su két
hdp nao vé ndi dung nay.

(LIMS: Hé théng quan ly théng tin trong
phong thi nghiém)

(LAS: Hé théng tu dong hoéa trong phong
thi nghiém)

QCX/Ldy mau turdong

QCX/Chuin bi i dong

Q4]

QCXJ’Phong th ._
el \.J;l

J [ 1

Phan tich truc 1uy8’n

QCXIGmm sat tron
‘dong thdi hd trg phan tich truc tuyen
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Phan tich truc tuyén; cac ndi dung phan fich thanh phan:

Phan tich EDXRF truc tuyén

« Cho: kiém soat hén hop nguyén lieu (hoac
ximang)

o Vi tri: sau may nghién liéu (hoac may nghién
Ximang)

PGNAA truc tuyén
« Cho: a) Béng liéu hoac
b) Kiém soat hon hop nguyén liéu
o Vi tri:
1) Sau may dap, trudc déng lieu,

2) Sau may cép liéu, trudc may nghién
nguyén liéu

3) Hozc vi tri "déc biét" cu thé chia céng trinh
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Phu luc 3
MOT s® ANH CHUP CAU TRUC CUA CLINKER BELIT vol
CAC PHU GIA HOAT HOA VA CAU TRUC PA
XIMANG CUA CHUNG

Tinh thé khoang alit.
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Tinh thé khoang belit.
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Pa ximing Portland két tinh hinh kim xen kep giira cac hat gen
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Da ximang Portland tobermorit ban két tinh hinh kim
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Pa ximang Portland tinh thé khdi chir nhat kep giita cac hat keo-gen
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Da ximiang Portland tinh thé Ca(OH), xen kep tinh thé C,AH,
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D4 ximang Portland gen dang hinh la cla tobermorit
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