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Tiéu ludn cdng nghé san xudt xi méng Tran Thanh Trudc-08CDHH-Nhém 13

MO DAU

Nam muoi thé ky trude, nguoi Ai cap d3 dung rom trén véi dat sét dé tao ra
nhiing vién gach kho va sir dung vira voi v6i thach cao 1am chat két dinh (cement)
dé xay dung cac Kim tu thap. Dén thé ky XIL ngudi La M d3 phat minh ra xi <
mang La M3 dé xay dung cac dau truong, cac dén thd cac vi thin 6 Rome ma dén o«
nay van con lam thé gi6i kinh ngac. Vao giita thé ky XVIIL, John Smeaton ( \u‘g/
Anh) d3 tim ra xi ming thuy luc dé xdy dung Hai diang Eddystone noi tiéngay ¥én
giita thé ky XIX Joseph Aspdin (ciing 1a nguoi Anh) da phat minh r;/qué trinh
cong nghé san xuit xi ming Poocling ma nho dé cac cong trinho\ﬁ? dung ngay

cang phat trién hon, bén vimng hon.

Nho ¢6 xi miang Poocling ma ¢ thé ky XX ngudi &hé tao nén céc két ciu
xay dung 16n va vi dai nhu nha hat Champs Elise G‘P%@ dap nude 16n Hoover Dam
¢ bang Nevada — My, dép Itaipu ¢ gitra Brazil — P&a‘guay — Achentina, dap thuy dién
Tam Hiép 16n nhat thé giéi ¢ Trung Qudc \x@t\qmp doi Petronas (cao 458 mét) &
Malaisia. Cong trinh xay dung 13 biéu tuQug cho su phat trién cong ngh¢ cua loai

nguoi va no goi lai gia tri cua nén Vé;{ﬁ)inh nhan loai.

O Viét Nam, cong nghi@i ming da hinh thanh va phat trién hon 100 nim,
bat dau tir nam 1899 bﬁr]{@%‘xéy dung nha may xi mang 10 dimg dau tién tai Hai
Phong. Tt ndm 1924% nim 1930 d3 xdy thém 3 ddy chuyén 10 quay phuong
phéap uét theo cé@\gghé ctia Phap. Sau ngay hoa binh 1ap lai, Nha nudc ta da dau
tu tai nha mé{@(‘rmﬁng (XM) Hai Phong thém 6 ddy chuyén 16 quay san xuat theo
phuon udt voi thiét bi cua F.S. Smidth (Pan Mach) va cong nghé cua
Ru?ﬂrcung cap. O mién Nam nim 1964, nha may XM Ha Tién duoc xay dung

}Q‘ﬁ 16 quay phwong phép uét do hing Venot- pic ctia Phap cung cap.

$®¢ Ngay tir nam 1975 sau khi théng nhat, dé dap (mg nhu ciu xay dung tai
thiét va phat trién dat nude, Chinh phu da quyét dinh xay dung thém céc nha may

Xi mang méi c6 cong suat 16n, dau tién 1a nha may XM Bim Son (Thanh Hoa) c6

cong sudt 1,2 triéu tin/nam véi 2 diy chuyén thiét bi 1o quay phuong phap uét cla

Lién X6, sau d6 1a nha may XM Hoang Thach (Hai Duong) cong suat 1,1 triéu
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tAn/ndm vé&i 1 day chuyén 10 quay phuong phap kho hién dai, thiét bi do F.S.
Smidth cung cp. Tir nim 1986 dén nay, cong cudc doi méi di tao da cho su phat
trién nhanh chéng va manh mé ctia dat nudc, nhu cau xay dung ngay cang ting doi

hoi nganh cong nghiép xi ming phai tiép tuc dau tu va phat trién. Hang loat nha may xi
méng 10 quay phuong phap kho hién dai da dugc xay dung va di vao san xuét nhu nha C/
méay XM Chinfon (Hai Phong) 1,4 tridu tin/ndam, XM Bt Son (Ha Nam) 1,4 tri@o.
tan/nam, XM Nghi Son (Thanh Ho4) 2,15 triéu tan/nam, XM Hoang Mai (Nghé¢ X 2
triéu tAn/ndm, XM Van Xa (Hué) 0,5 triéu tAn/nam, XM Sao Mai (Ha Tién))bé triéu
tAn/ndm va 55 co so san xuat xi mang 10 ding & khap ca nudc véi tong sgs/g suat hon 3
tri¢u tan/nam. Bén canh d6, cac nha may cii cling dugc dau tu ong hodc cai tao
nang cap nhu XM Hoang Thach 2 (1,4 tridu tin/nim), Xl\{@l’m Son 2 (1,4 tri¢u
tAn/ndm). Su phat trién cia nganh xi mang da dap tng l@ﬁu xay dung ngay cang
nhiéu cua dat nude va dap thuy dién Hoa Binh — “c@ggﬁ?nh thé ky”, cau Thang Long,

cau My Thuan, san van dong qubc gia My Dinh“. da tr¢ thanh niém tu hao ciia nhan
dan ta. @'\”

Vi su phat trién trén 100 némdh:h su cua nganh cong nghi¢p xi mang Viét
Nam d3 dugce danh diu bang n ﬁe}su d6i méi va phat trién rat nhanh ca vé quy
mo dau tu, phuong thirc dﬁb trinh d6 cong nghé san xuat va dap ung kip thoi
nhu ciu xay dung va p@%\@ién dat nudc theo ting thoi ky lich sir. Cling trong tién
trinh phat trién nétyd@c tmg dung tién bo vé khoa hoc va cong nghé, tiét kiém
ning luong, tiét R4&m tai nguyén va bao vé mdi trudng, mdi sinh ludn duge quan
tam; don W viéc dao tao nguén nhan lyc c6 du trinh d6 k¥ thuat, quan ly dé
nhanl‘l @&g tiép nhan, 1am chu cong nghé tién tién, hién dai ciia cong nghiép xi
mé@}rén thé gi6i cling dugc chi trong.

rQQN

N
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Phin 1. NGUYEN LIEU SAN XUAT XI MANG

1.1 Clinker:

La san phdm cta qua trinh nung luyén cta hdn hop di dugc nghién min
gdm: d4 voi, quing sit , dat sét va mot sb cac thanh phan khac & 1450°C, Clinker Oo
c6 dang cuc séi nho, chtra trong silo Clinker, kich thudc 10-50mm. Thanh ph%z/O’
hoa hoc chu yéu 12 bon loai oxit chinh: CaO tir da voi, SiO,, Fe,03, Al,O4 K@at

sét. x\@*
e
1.1.1 Thanh phan khoang hoa ciia nguyén liéu san xuat cIinker@
o
Bén oxit chinh trong clinker xi mang 1a: CaO, SiO,, s, Fe,05. ToNg

ham lugng cua chiumg tir 95% - 97%. Ngoai ra con co @Qé oxit khac c6 ham
luong khong 16n lAm: MgO, K0, Na,0, TiO,, Mn,O 3, P20s...

Si0, : 21 - 24% MgO : 1-5% Q“@ MKN: 0.5 - 3%
Mn,0s: 0 - 3% P,Os : 0.0 é‘@%\h (MKN: mat khi nung)
SO;:0.1-25% Fe,Os: 5%5% Ca0 : 63 - 67%
Al,O3: 4 - 8% 000 - 05% SR,0:0-1%

CaO: Thanh phén\rﬁ@ﬁ thir nhat trong clinker xi mang. Mudn clinker c6
chat lugng tét thi CaO&ﬁai lién két hét véi cac oxit khac tao ra cac khoang c tinh
két dinh va cho ¢Oe d6 cao. Truong hop nguoc lai, lugng CaO tu do s& nhiéu.
Khi CaO tu dg¥™nhiét do cao (1450°C) thi CaO bij gia lira, tao tinh thé 16n va ciu
trac sit &gn pham kém 6n dinh vé thé tich va lam cho qué trinh hydrat CaO tu

do ¢l Qué trinh nay c6 thé dién ra nhiéu nam.

}Q’b SiO,: Thanh phan chinh thir 2. N6 tuong tac véi CaO tao ra cac khoang
Wsilicat (C5S, C,S). Néu ting ham luong SiO; thi tdng khoang silicat s& tang(C,S
ting twong dbi nhanh hon C3S). San pham déng ran va phat trién cuong do trong
nhitng ngay dau cham (1, 3, 7ngay dau), téa nhiét it. Do d6 bén trong mdi trudng

nudc va moi truong sulfat.
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AlLO5: N6 s& lién két vai CaO tao ra cac khoang aluminat canxi CsA, CsAs;..
va lién két véi Fe,O; tao khoang alumo ferit canxi C,AF. Néu ting ham lwong
Al,Oj3 thi trong clinker xi mang s& chira nhiéu C;A. Xi mang sé dong ran nhanh,

téa nhiéu nhiét, kém bén trong méi trudng nude, méi trudng sulfat.

¢
Fe,03: N6 lién két vai CaO va Al,Os tao ra feritcanxi, alumoferitcanxi l1am O

giam nhiét do két khéi cua clinker va d6 nhét pha long, san pham dong rin ch@rr@/

R\s
X
MgO: N6 la thanh phan c6 hai trong clinker xi ming gidng nhu 20 tu do.

Khi & nhiét do 1450°C néu MgO khong lién két s& bi gia hra tao th@ﬁq(hoéng chiu

giai doan dau, c6 do bén trong méi trudng nudce, méi trudng sulfat cao.

ltra periclazo c¢6 kich thudc 16, tro va khong c6 tinh két dinh, 844 trinh hydrat c6
thé dién ra vai nam, lam san pham khong 6n dinh theﬁ in khéng ché luong

MgO <5% trong qua trinh nung luyén.
X W

TiO,: Do dat sét mang vao, né lan trong}ainker moét ham luong rat nho

0.3%. Néu ham lwong >5% sé& lam giam ¢ é@dc} co hoc cua xi mang.

Mn,0O5: N6 ¢6 mat trong Cllrﬁ%. hoang 1.5% lam xi mang c6 mau nau
hung nhung khong lam anh huon@den chat lugng clinker. C6 thé thay thé Fe,O;
bang Mn,O3; dén 4%, khi nuny Tuyén Mn,Os s& két hop véi cac oxit khac nhu:
Ca0,Al, O3 sé¢ tao ra ca& oang 4Ca0.Al,03.Mn,03 co tinh chat tuong tu nhu

C,AF. o
N\ , ,
P,0s: T@ clinker né chiém mét luwgng khong lon lam 1% - 3% co tac

dung lam Q%qua trinh déng ran san pham.

. \B+Na20 Ludn ludn cé trong clinker vi do dat sét mang vao. Khi nung

luy€w céac 6 xit kiem dé bi bay hoi, nén trong clinker chi con 0.5% - 1%. Su c6 mat

A

%xn kiém lam téc do dong ran kém on dinh, tao ra cac vét loang trén bé mat san

‘e% pham.
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1.1.2 Thanh phan khoang hoa clinker:

Clinker xi mang pooclang cé cac khoang chinh la: khodng silicat canxi,

khoang aluminat canxi, khodng alumo ferrit canxi, cac khoang chinh trén con goi

la khoang alit, bélit, chat trung gian hay chat dém, ngoai ra con mét sé khoang ¢
Khéc. \
C/O
<> Sau diy xét cu thé tirng loai khoang trong clinker. S’\'
a/ Khoang Alit (54Ca0.16Si0,.A1,05.MgO = Cs,S:6AM): x\¢
’

Alit 1a khoang silicat quan trong cua clinker xi mang pooclé@lit la dang
dung dich ran caa khoang CsS véi dxit Al,O5 va MgO 1an trong@glg luéi tinh thé
thay thé vi tri cua SiO,. Khoang CsS dugc tao thanh & nhiéxQT(m hon 1250°C do
su tac dung cia CaO véi khoang C,S trong pha long r@‘&chéy va bén viing dén
2065°C Alit c6 cAu tric dang tim hinh luc giac S 30 trang, c6 khéi luong riéng
3,15 + 3,25 g/cm3, ¢o kich thude 10 = 250 w@ong clinker alit chiém 45- 60%,
alit 1a mot dung dich ran caa C5S va 11 “’nhé MgO, Al,O3, P,0Os, Cr,03, V...
khoang 2-4%, tuy ham luong cac Oxijbéty khong 16n Iim nhung nd ciing c6 anh
hudéng dén tinh chat va cau trdc @‘a khoang alit. Khi tac dung véi nudc, khoang
Alit thiy hoa nhanh, téa nhiéu Jhiét, tao thanh cac tinh thé dang sei (c6 cong thirc
viét tit 1a CSHg) goi l\n)%ermorit) dan xen vao nhau tao cho da xi mang co
cuong do cao va phifMrién cuong do nhanh. Pong thoi nd ciing thai ra luong

Ca(OH), kha nhﬁ(l\]én kém bén nudc va nude chira ion sunphat.

¢
b/ Khoanqjaﬁ‘t (BC,9):
Ny,

&0 céu tric dang tron, phan bé xung quanh cac hat Alit. Bélit 1a mot dang

_t U%nh cia khoang C,S, ton tai trong clinker khi 1am ngudi nhanh. Trong qué
&;Qr‘mh nung clinker, do phan tng cia CaO véi SiO, & trang thai rin tao thanh
$ khoang C,S & nhiét d6 600 + 1100°C. Khoang C,S c6 4 dang khac nhau v& hinh

dang cau tric va cac tinh chat, goi 1a dang thu hinh, d6 12 o, o'~ , B- vay- C,S.

Sy thay doi trang thai ciu tric cua Bélit khi tang nhiét do toi xuat hién pha

long va khi 1am ngudi téi nhiét do binh thuong rat phuc tap va phu thudc vao nhiéu
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yéu té khac nhau. Sy bién déi thu hinh caa C,S trong qué trinh 1am ngudi mé ta sau
day da don gian héa rat nhiéu.

Khi 1am ngudi clinker, néu tbc d6 1am ngudi cham s& xay ra su bién doi thu
hinh tir dang B- C,S sang dang y- C,S kém theo hién tugng clinker bi ta thanh bt C
Vi ¢6 sy ting thé tich. Nguyén nhan vi y- C,S c6 khéi lwong riéng 1a 2,97 glem®, O.C/
nhé hon khéi lugng riéng cua p- C,S la 3,28 glcm®. y- C,S khéng cé tinh ké ({‘
& diéu kién nhiét do va ap suat thuong, vi vay dé tranh hién tuong ta cIink\\H su
bién d6i thu hinh tir B- C,S sang y- C,S & 575°C, can én dinh bang cagfl dua mot
s6 Oxit khac nhu P,0s, BaO... vao mang ludi ciu trdc cia nb tao @ﬁh dung dich

ran.

Khi t&c dung véi nudce, khoang Belit thuy hoa che x()a nhiét it va cling tao
thanh cac tinh thé dang soi (c cong thic viét tit la 8@H(B) goi 13 Tobermorit) dan
xen vao nhau tao cho da xi mang cé cuong dd Cﬂ&\'éc d6 phat trién cuong do cua
khoang Belit cham hon khoang Alit; phai nim dong ran cuong do cua Belit
méi bang caa Alit. ~(b‘é‘

Belit thai ra luong Ca(OH)é‘ hon Alit nén né tao cho d4 xi ming c6 do bén
an mon rua tréi cao hon da xi INang Alit. Belit dong ran twong ddi cham, cuong do
ban dau khdng cao Iém&@ mot thoi gian cuong do phat trién tét hon, bén trong
moi truong nudc va jghoc khoang . Bélit cling nhu alit la mét dung dich ran cua
2Ca0.SiO, va mbqqung khong 16n cac oxit Al,Os, Fe,03, Cr,03,v.v...khoang 1-
3%. Tron 'g“ﬁd er xi ming poocling belit chiém khoang 20-30% va & dang
Bzc:ao&éz Viét tat 12 BC,S.C,S ¢6 4 dang thi hinh aC,S, a’C,S, BC,S, vC,S.Su
chyga® héa tir BC,S sang yC,S cd hién tuong ting thé tich 10% do déclinker

*rgt&uc‘yng bi ta thanh bot anh huong dén chat lwong san pham.

$@¢ ¢/ Khoang canxi aluminat (CsA): la chat trung gian mau trang nam xen gitra cac
hat Alit va Belit cung véi alumo ferit canxi (C,AF). Trong thanh phan cua C;A

cling chira mot s6 tap chat nhu SiO, , Fe,03, MgO, K,0 , Na,O.
Aluminat canxi 1a khoang quan trong cuing véi Alit tao ra cuong do ban dau

clia da xi ming. Xi mang chira nhiéu C3A toa nhiéu nhiét khi déng ran, néu thiéu
GVHD: L& Minh Vién Trang 6




hoac khdng c6 thach cao dé 1am cham su dong két thi xi mang s& bi dong ran rat
nhanh (khéng thé thi cong duogc). C3A c6 ty trong 3,04 glem®, 1a khoang dong ran

nhanh, cho cuong d6 cao nhung kém bén trong madi trudng sun phat.

d/ Khoang Canxi alumo ferit (C,AF): ciing 1a chét trung gian, ¢ ty trong 3,77 <
g/lcm®, mau den, ndm Xen giira cac hat Alit va Belit clng véi khoang CsA. Khi ,C/
nung clinker, do phan tng cta CaO vai Fe,03 tao thanh cac khoang ndng ch?y@/o
nhiét do thap (600 = 700°C) nhu CaO.Fe,03 (CF) , C,F ... Sau do cac khq@g\;y

tiép tuc phan ng véi Al,Os tao thanh céc khoang canxi alumo ferit cé/th’a&h phan

thay doi nhu C,F, CsA,F, C4AF, CsAF,. Cac khoang nay bi nong ¢ oan toan &

nhiét do 1250°C va tr& thanh pha long ciing véi cac khoang ca@l aluminat, tao ra

moi truong cho phan Gng tao thanh khoang C3S, nén ch t‘huéwng duoc goi la

chat trung gian hoic pha long clinker. Trong clinker F chiém 10-18%, khi tac

dung vai nuéc, canxi alumo ferit thuy hoa cham, toa R&it va cho cudng do thap. C,AF

la khodng ning nhat trong clinker xi mang po@ﬁng, c6y = 3,77 glem?®,

e/ Thiy tinh clinker: ciing 1a chat Lru@gian trong clinker xi mang pooclang,
dugc tao thanh trong qua trinh Iérp‘ﬁ(ﬁ] chat long trong clinker, ham luong pha
thay tinh trong clinker chiém RRi® hay it phu thuoc chia yéu vao toc do 1am lanh
chat long trong clinker, phaCihuy tinh clinker chia mot Iugng lon Al,O3, Fe,04
ngoai ra con mot lu’qng()?o CaO, MgO.

f/ Cac khoang wi‘ém: c6 trong clinker xi mang pooclang ¢ dang K,0.23CaO.
12SiO, nd Qh@flé 2Ca0. SiO, ma thay 1 phan tir CaO bang 1 phan tar K,0O va
dang Ng,Q' \Cao. 3Al,0; n6 chinh 1a 3Ca0. Al,O; ma thay 1 phan tir CaO bang 1
ph?%‘{ah\lazo. Céac khoang nay khdng co lgi vi nd 1am téc do dong ran caa Xi
‘rgwn

®¢ g/ Oxit canxi t do: Trong clinker xi mang poocling thuong ton tai 1 lwong CaO

khéng 6n dinh, bé mat san pham c6 vét loang.

tu do, ham luong CaO tu do trong clinker chi cho phép tir 0,5-1%, néu ham luong
CaO ty do cao s& anh hudng téi chat lugng san pham.
h/ Oxit Manhé: Tén tai trong clinker xi mang poocling ¢ 3 dang: khoang periclaz,

dung dich rin vai cac khoang cua clinker, thuy tinh clinker. Khi MgO ¢ dang
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periclaz voi ham lugng > 3%, kich thudc tinh thé > 10 pK, tac dung véi nudc

cham, khi dong ran xi ming khong 6n dinh thé tich anh huéng dén chat lwong san

pham.
1.1.3 Qua trinh san xuit clinker Oo
& Cac phuong phap san xuét clinker xi ming: o°

- Phuong phap uét ( phéi liéu dang bun) c6 thé dung 16 quay hodc 16 AU«

- Phuong phap kho (phéi lidu vao 160 & dang bot) c6 thé dung 10 quagzﬁ?ac 10
ding //

- Phuong phép ban khé (phdi lidu vao 16 ¢ dang vién) dﬁn@&g

R
\ . N
1.1.3.1 Lo quay nung clinker theo phwong phap u’u’l(/

Lo quay nung clinker theo phuong phap Q‘O&a&\)n goi 12 10 quay c6 thiét bi
trao doi nhigt bén trong. N6 1a 1 ong kim logi tru rong, dat nghiéng 1 goc a so
v6i mit phing ngang o = 3 - 50, ti 18 giﬁ:@/b =30 - 40 Ian. Lo quay phuong phap
udt thuong co cac loai sau: D x L = BJ(b;[OOm; 3,6 x120m ; 4 x 150m ; 5% 185m 7
x 270m. Lo ¢6 kich thuéc kha%@u, s& ¢o nang suat khac nhau. Toan bo chiéu

dai 10 duoc dat trén hé théng@é & ¢ con lan va dat trén c4c tru 10 bang bé téng.

Lo quay 1am vi \fhoeo nguyén tic nguoc chiéu, phdi liéu vao dau cao (dau

lanh ) cua 10, clikra dau thap ( dau néng ) cua 10, nhién liéu va khong khi di

vao dau thég a;ﬁ"lt‘), qué trinh chay va su trao do6i nhiét xay ra theo chiéu dai cua

10, cubi cﬂ&ﬂhi thai duoc di ra phia dau cao caa 10. Nguyén, nhién liéu di nguoc

chicueplau, két qua nguyeén ligu duge dot nong tir nhiét do thudng dén nhiét do ket

_khow/con khi nong c6 nhiét do giam dan theo chiéu dai 16 ra ng khoi, nhiét do khi
\;Qhai khoang 200 - 300°C.

§ ;% Pé tang hiéu qua trao doi nhiét trong 16 ngudi ta thuong bd tri cac thiét bi
trao doi nhiét bén trong 10 nhu: xich trao d6i nhiét, cac tim kim loai trao d6i nhiét
& cac don nhu don sy, don d6t nong, don phan huy, phd bién 1a xich trao doi

nhiét.
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1.1.3.2 L0 quay nung clinker xi ming theo phwong phap khd.

Lo quay nung clinker xi ming theo phwong phap khé vé ciu tao than 10 va
nguyén tac 1am viéc nguoc chiéu nhu 10 quay phuong phap wét. Tuy nhién ciing c6
nhitng diém khac nhau: kich thuéc 10 rat ngan so véi 1o phwong phap uét, ti 16 L/D ¢
= 15 - 17 lan, phé bién 1a loai 10 c6 kich thuéc: D x L =3,5 x 50m ; 4 x 60m 5 x C/

om . . C/o.
&

théng xyclon trao d6i nhi¢t nhe vit tai chuyén van, khi nong tir trong”1o di vao

Phéi liéu vao 10 dang bot, bot phéi liu tir két chaa co W = 0,5 -

budng khoi rdi 1én xylon, vat liéu va dong khi quyén chuyén d%‘g’nguoc chiéu
nhau, do tac dung cua dong khi vat liéu trong xyclon luén |@&h & trang thai lo
ling, vi vay su tiép xuc giita dong khi va vat ligu tot h trinh trao d6i nhiét
gitra khi va vat liéu tét hon. Hé thdng xyclon trao doi @_‘t phia dau cao cua 10,
c6 thé 1a xyclon 3 bac, 4 bac hoic nhiéu bac. Q?‘Yowlbac xyclon vat liéu va dong
khi c6 nhiét d6 x4c dinh, nhiét do vat licu quedtang dan tir trén xudng dudi, nhiét
d6 dong khi giam dan theo chiéu tir duéi @\én. Két qua bot phéi liéu vao dau 10 c6
nhiét ¢ 950 - 1000°C con nhiét do I(-B(lbfhéi ra 1a 300 - 320°C, vit liéu vao 10 tiép
tuc qué trinh nung luyén. ‘e&

1.1.3.3 Lo dirng nung *@gr ximang.
Lo dtng la 13@1 hinh tru dirng réng, ngoai la vo thép, trong 16t gach chiu
N

ltra. \g(

Cr@\ea{o va duong kinh 16 thuong ¢ ti 1& xac dinh H / D= 3,5 - 4 lan, tly
theo k\i@mhuéc 10 ma c6 ning suat khac nhau, dé ting hiéu qua sy thuong mo
r@r@ﬁn say.

}Q &

& Lo dimg co khi héa cao thuong cé thiét bi nap liéu, thao clinker hoan toan
‘eg tu dong. Bot phdi liéu tir sild chira vao thiét bi 1am am, tao vién, chuyén xudng
thiét bi nap liéu vao 10 va quéa trinh nung luyén duoc tién hanh trong 16 dtng tuong

tu trong 10 quay.
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Dua vao chiéu cao 10, nhiét d6 nung ma phan chia 10 dng thanh 3 hoic 4

don, phé bién hon 1 3 dén: don sdy, don nung va don 1am lanh.

1.1.4 Qua trinh héa ly xdy ra khi nung clinker:

Pé thu duogc clinker xi ming c6 thanh phan khoang mong mudn, can phai Oo
ché tao bot phdi liéu ¢ du thanh phan hoa hoc. Phdi lidu tir khi vao 10 téi khira Jo O°
(trdi qua qua trinh tdng nhiét do tr nhiét do binh thuong té1 khi dat nhiét &@et
khéi, roi sau d6 ngudi dan t&i nhiét do binh thuong) c6 nhiéu bién ddi hég(%hac
tap qua nhiéu giai doan. C6 thé chia cac giai doan phan ng mot céck/tu’(mg d6i
nhu sau: C/o
a. Giai doan nung néng va sy khé phdi liéu \Q‘

, ‘ ")
Khi nhi¢t do cia phoi li¢u dugc nang dan tur nl@t’ binh thuong té1 khoang
250 - 300°C 1a qua trinh khtr nuée 1y hoc, nung qﬁg phéi liéu va lac nay co thé
xdy ra mot vai loai phan trng hoa hoc nhung Kh\mg anh hudéng 1on t6i qua trinh tao

khoang clinker sau nay. @'\

Trong coéng nghé san xuat clli-ﬂ(kb‘er bang 10 quay phuong phap kho co hé
thong thap trao ddi nhiét cycl @iai doan nay xay ra ¢ cyclon cap I, tai d6 bot
phéi liéu duoc tron 1an véi @n khi nong c6 nhiét do 450 — 500°C tir dudi di 1én
va truyén nhiét cho bét}@ol liéu. Sau do bot phéi liéu néng dugce tach ra khéi dong
khi (nho luc ly téQ@?chéy xudng cyclon cap II.

X

b. Giai doan @g’n hiy cac khoang sét
N\

I%nhiét do tang dan, cac loai khoang sét nhu caolinit, montmorilonit, ilit,
V.V@‘\gng d6 cha yéu 1a caolinit (Al,03.2Si0,.2H,0) s& bi phan hay. Nhiét do
*rQI@"J: nudc cua caolinit chu yéu phu thudc vao cAu tric ty nhién caa nd: caolinit cAu
%¢ trac phéan tan min d& dang khir nuée & 300 - 420°C, loai caolinit tinh thé tho phai
nang cao nhiét do t6i 475 - 505°C. Nhung san phim phan huy cia khoang nay va

ban chat ciia chung nhu thé nio thi cac nha nghién ctru con ¢ nhiing y kién khac

nhau.
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PGS. TS. Bui Vin Chén sau khi phan tich nhitng két qua nghién ctru cia

nhiéu tac gia, dd néu so do phan huy khoang caolinit c¢6 thé chdp nhan dugc nhu
sau, tirc 1a khi nhiét d6 1én dén 500 - 600°C thi caolinit khong con nude két tinh,
chuyén sang meta caolinit, néu ting thém nhiét do thi mot phan phan huy thanh

dang v6 dinh hinh Al,03 va SiO, c¢6 hoat tinh:

%
500-600 °C 900 °C .,
X
Al,05.25i0,.2H,0 ——»  Al,05.2Si0, —>A|203+)éo2
V4
Meta caolinit (@‘gﬁnh)

¢

Trong cong nghé san xuat clinker bang 10 quay phm@f)hép kho, giai doan
nay xay ra ¢ cyclon cap II va cap III, tai 46 bot phdi @ duoc tron 1an véi dong
khi néng c6 nhiét do 500 — 900°C tir dudi di 1énd etuyén nhiét cho bot liu. Qua
trinh nay twong tu nhu & cyclon céap I, bot liéwgdroe nang nhiét dan va xay ra cac
phan ung phan huy khoang sét va mot A ﬁhoéng cacbonat, dugc tach ra khoi
dong khi (nho lyc ly tdm) va chay xu%@ cyclon cip IV hodc vao thiét bi tién nung

(precalciner). o

S
c. Giai doan phan huiy cacl@i t

Khi nung ph6i & xi ming, da voi (thanh phan khoang 1a canxi cacbonat

CaCOs) bi phan ]g?@hiét theo phan tng:

¢
Q\%acog 600 — 900°C ca0 + Co,T
é&ly la phan ung di the thudn nghich, néu khong ché tot cac dicu kién, phan
}Qu&g Co thé xdy ra hoan toan.

N

Theo 1y thuyét, CaCO; bit diu phan hay ¢ 600°C, manh nhit & 900°C.
Trong thyc t& nhiét do bit diu phan huy CaCOs trén 600°C nhung rat chdm, phan
hiy manh & 750 - 900°C va manh liét trén 900°C.
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Phan tng phan huy cacbonat bt diu xay ra ¢ nhitng trung tim thé niang, d6 la
nhiing vi tri cé khuyét tat cAu triic & trén canh, trén mat va céc gbc tao nén bé mat

khoang cacbonat.

Mot sb yéu td anh huong dén tde d6 phéan giai cia CaCOs la: C/o

+ Nhiét do ting cao, tbc dd phan tng nhanh. o
+ Giam 4p luc riéng phan CO, sé tao diéu kién thuan loi cho phan huy CaC%'

s
+ Khoang canxit két tinh thd, hat to, thi toc do phan gidi cham va ngu’%\ai.

Trong céac 16 quay phuong phap kho khong co thiét bi prec%@?c/r, qua trinh
nay thuong xdy ra & cyclon cap IV va cap V, trude khi bot liéu dLGe’ dua vao 10 quay.
Tuy nhién, do trong bot liéu chira chii yéu 1 cacbonat (Cas&‘nén giai doan phan
huy cacbonat 1a giai doan cham nhét. Do d6, sau khi r&~@6i hé thong thap trao doi
nhiét, lugng cacbonat bi phan huy thuong chi mﬁﬁ&qo — 50%. Qua trinh nay tiép
tuc xay ra trong 10 quay véi tbc do cham hon viXN d6 bot lidu khong con tron 1an véi
dong khi nong & trang thai lo ltrng nhu tr(@;}é thong cyclon, diéu nay dan dén phai
kéo dai than 10, R

, o ‘

Pé tang hiéu suat phan %cbonat & trang théi lo limg nham ting ning sut
va 1t ngin chiéu dai than 10 @Luoi ta da ché tao ra thiét bj precalciner. Trong thiét bi
precanciner, nhiét do dL’x}néng 1én 1000 — 1100°C nho hé thdng voi dot voi khoang
50 — 60% nhién wung clinker va & d6 qua trinh phan huy cacbonat xay ra hoan
toan. . W\N

\
d. Giai@ phin \ng & pha rin:
“Frong qua trinh sét, da vo6i phan huy, cac oxit mai sinh 1ap tirc phan ung véi
‘rdahau hinh thanh khoang clinker.
$@¢ Trude hét 1a sy hinh thanh canxi aluminat (CA) & nhiét d6 khoang 700°C, sau d6
CA két hop v6i CaO & 900 - 1000°C dé chuyén thanh CsA; va cudi ciing tao thanh C5A
& 1200°C.
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Sy tao thanh ferit co6 nhiu ¥ kién khac nhau, nhung da sé cho ring &
khoang nhiét do trén 700 °C da c6 phan ung gitta CaO va Fe,0j tao thanh C,F, sau
d6 két hop thém CaO va Al,O5 hinh thanh C,AF. Nhiéu cong trinh nghién ctru cho
rﬁng cac khoang ferit tao thanh mot day dung dich ran CgA,F - C4AF - CcAF,, ma
cong thirc khoang dai dién cua né 1a C4AF (tetracanxi alumo ferit).

Tir trén 700°C bat du phan tmg ctia CaO v6i SiO, tao thanh dicanxi silicat (C5S). _ (/

\0
Qué trinh trén co thé don gian hoa bang cac phuong trinh phan tng nhw
4

3Ca0 + Al,O; = 3Ca0.AlL0; &
o
4Ca0 + A|203 + Fe,04 = 4C8.0.A|203.Fe &
~
: _ )
2Ca0 + SiO, = 2Ca0.5i§y

&
T nhiét d6 1000°C t&i 1200 - 1250°C Cg/’@YMAF tiép tuc dugc tao thanh va
C,S dat t6i ham lugng 16n nhat, trudc khi C‘.@t am gia phan ung voi CaO cua giai

doan tiép theo. ~

O

Giai doan phan tmg pha ran thc té da bat dau ngay trong hé thong trao d6i nhiét
cyclon, trong thiét b precalcinef@tiép tuc xay ra trong 10 quay.

<

e. Giai doan phan &n&t‘@khoéng C5S khi xuit hién pha léng:

Phan ung g'{@gOz va CaO trudce hét tao thanh C,S rdi sau do két hop tiép
vo1 CaO moi si@%é chuyén thanh C;3S, 1a mot khoang clinker chinh tao cho da xi
mang co Q@?ﬁg d6 ban du cao va phat trién cuong d6 nhanh.

?\ﬁéu kién dé phan ung C,S két hop véi CaO thanh C3S 1 su xuat hién ciia pha

s
e‘b
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Sy xudt hién pha 16ng (nhiét 46 bit dau néng chay - diém otecti) xay ra cang sém

khi trong hé phan ing c6 cang nhiéu cau tu, vi du:

Piém otecti (°C)

o>

—

¢
Ca0 - Si0; - Al,O; 1455 ¢
OO
CaO - S|02 - A|203 - Fe,0O4 1335 R.
AW
Ca0 - Si0, - Al,O; - Fe;05 - Na;,0 1315 X
7
Ca0 - Si0; - Al,Os - Fe,05 - Na;O - MgO 1300 o

C/O
Mot s6 nha nghién ctru cho ring cic khoang Ferit cfnch;i cac khoang Canxi
aluminat bi néng chay hoan toan ¢ nhiét do 1250°C. C6 én cho rang: véi giéi han
ham lugng cac 6xit cta clinker xi mang pooclang tr e CaO - SiO, - Al,O; - Fe,03 -
MgO, nhiét do néng chay khong nhé hon 13000&gNeu c6 tap chat kiém va cac tap chat
khéc thi pha 16ng c6 thé s8 xuAt hién som m@'& 1280°C.

Khi pha 16ng xuat hién thi ’c&sﬁb‘Cao bat dau hoa tan vao pha long va két
hop v6i nhau thanh C3S theo p Ang sau:

\0@250 + 1450°C) pha Iéng

R S .
CoShoatan + Caohba&@ g 3Ca0.S10; k¢ tinn

N
Luong gs&(’)ng va d6 nhot cua pha 1ong anh huong rat 16n dén s tao thanh
CsS. Cac a&k)n c6 tac dung lam giam d¢ nhét ciia pha long duoc sap xép theo thir

¢ K+< Na+ < Ba2+ < Sr2+ < Ca2+< Mgz+ < Fe2+< Mn2+
O

Nhu vy, cac cation Fe** va Mn®* ¢6 tac dung 1am giam d6 nhdt nhidu nhit.
Vi thé trong phdi liéu clinker xi ming poocling néu thiéu Fe,O; ngudi ta phai sur
dung phu gia gidu sat dé diéu chinh. Trén thuc té & Viét Nam, ngudn nguyén liéu

cua tat ca cac nha may xi mang déu thiéu Fe, O3, vi vay phu gia giau sat (quang sat
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hodc xi pyrit, laterit) 12 phu gia khong thé thiéu trong san xuét clinker xi mang

podc lang.

Trong 16 quay nung clinker xi ming, giai doan phan ung pha long dé tao
khoéng CsS x4y ra ¢ nhiét d6 cao nhat (1350 — 1500°C) va tai d6 duoc goi 1a z6n C/o
nung. Qud trinh nay can khodng thoi gian tir 25 — 30 phut dé tat ca CaO trong bot _ 3
ligu c6 the lién ket hét thanh C3S, vi vy don nung ciia 16 quay thudng ¢ chicu cﬁ/o

5 2
khoang 20 — 30 m. \¢

X

f. Giai doan lam ngugi clinker: ,’

Tdc do lam ngudi clinker anh hudng rat 16n tdi hinhO}@ cau tric cua

khoang clinker va tinh chét cua clinker. .
R

Pé giir duge cac khoang clinker di tao thanh k@ﬁng & nhiét do két khoi
thi viéc 1am ngudi nhanh clinker 13 can thiét dé h.g\qgé su phan huy cac khoang

do6, dic biét dé ngan can sy bién do6i thu hinh@zs tr dang B- C,S sang dang y-
C.S. @'\‘N

Khi 1am ngudi nhanh, dong tb,p(pv(yi sy dong ctirng dot ngdt cua pha thuy
tinh, cac tinh thé C3S s& két ti @a’;&ng hat min lam tang hoat tinh cua ching khi
thuy hoa. o

Khi 1am ngudi gé}g, clinker dé nghién hon do ¢6 tng suat ndi 16n.

Giai doang?ig ngudi clinker xay ra ngay & cudi zon nung chuyén sang zon
lam ngudi 1(\]@/‘?16 nhiét do cua clinker giam nhanh tir 1450°C xubng 1100 —
1200°C Quqc dua ra khoi 10 quay. Qué trinh 1am nguoi tiép theo duogc thuc hién
tro ‘ﬁé’t bi 1am ngudi. Trong céng nghé san xuit clinker xi ming cé cac dang

~ @?ﬁ lam ngudi khac nhau nhu lam ngudi kiéu 16 hanh tinh, 1am ngudi kiéu ong
¥ quay va 1am lanh kiéu ghi, trong d6 thiét bi 1am nguoi kiéu ghi c6 hiéu suat 1am

ngudi nhanh nhat.
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1.1.5 Anh hwéng ciia viéc 1am ngudi clinker dén cac tinh chat ciia d4 xi ming

Sy 6n dinh thé tich cua da xi ming poocling phu thudc vao kich thudc cac
tinh thé periclazo (MgO). Sy hydrat hoa céc tinh thé 16n cua periclazo xay ra cham
hon sy hydrat hod cac khoang chinh cua clinker. Kich thudc ti da cua céc tinh thé Oo

<

periclazo khong 1am anh huéng xdu dén tinh 6n dinh thé tich caa xi mang 14 5 — 8
pm. Khi 1am ngudi cham clinker, kich thuéc cua cac tinh thé periclazo c6 thé c‘ﬁ/
t6i 160 um. Vi vay khi ham luong MgO trong clinker < 1% thi téc do 13 \c}i
clinker khéng gay anh huong dén su 6n dinh thé tich cua da xi mang. JHam luong

gidi han MgO trong clinker theo tiéu chuan cua hau hét cac nudc Iz‘b&%.

Kich thudc cua cac tinh thé Alit anh hwong khéng I’G{'ng dén mtc do
nghién clinker ma con anh huong dén qué trinh hydrat ()&‘Va d6 bén viing cua xi
mang. Khi nung va 1am ngudi nhanh clinker thi cac W thé Alit duoc hinh thanh

\S
Vi kich thude nho va nhu vay sé nang cao do bﬂﬁ mang.

Vi du: Tir 2 loai xi mang dugc ché ta¥ clinker ¢é thanh phan hoé hoc nhu
nhau nhung d6i vai loai clinker 1am ‘n&ﬁhanh chtra cac tinh thé Alit c6 kich
thudc téi 15 pm thi vira xi miangXo do bén khi nén ¢ do tudi 28 ngay la 391
kG/cm?, con dbi véi loai clink;‘@luqc lam ngudi cham hon chua cac tinh thé Alit

c6 kich thudc 16n hon 4%@%‘1 d6 bén nén cua vira xi mang chi dat 293 kG/cm?.
RS

Viéc lam n @O‘nhanh clinker 1am tang do bén sun phat cia da xi ming
trong moi truc‘m‘a‘un phat Natri va Manhé. Nguyén nhan do khi lam ngudi nhanh
khoang CQ’Q@( khoéng kém bén trong méi trudng sun phat) khdng kip két tinh ma
ton t%i@ng thity tinh, diéu d6 lam giam ham lugng ciia n6 ting kha ning phan

\ 7 - 4 \
ﬁfn@c’n sun phat ngay & thoi ky dong ran ban dau.
K"Qé

N
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1.1.6 Anh hwéng cia viéc 1am ngudi clinker dén mire dd nghién clinker

E KWh/iEn

50

40

30

20

1000

2000

3000

5, cm2rg

Hinh bén néu ra su phu thudc
gitra chi phi ning lugng dé nghién cac
loai clinker 16 quay vai bé mit riéng cua
xi ming. Puong sd 2 biéu dién cho o
clinker da duoc lam nguoi nhan
duong so 1 cho clinker 1am ng%%\tggﬂ

&

Thuc té cho thay clinker duoc lam ngudi trong may I@ nguoi kiéu ong

quay doi hoi chi phi ning lugng dé nghién cao hon so Xg&“nker da duoc lam

nguodi “nhanh” trong may lam nguoi kiéu ghi. C/

v

Ham lugng cao cua pha thuy tinh va kicbjhr@c’rc khong 16n cua céc tinh the

khoéng clinker 1am tang mtc do nghién cﬁ’a@%Ker duoc lam ngudi nhanh so vai

9

clinker lam nguoi cham.

1.2 Thach cao:

o
- Thach ca«s?&lung voil C3A
¢
U cA +
N tricalcium  gypsum
‘\’P ~ aluminate

7

Q¢

e‘b

P

x

CAu tao cua thach cao c'[/‘ﬁnen CaS0,.2H,0

Thach cao tu nh@gém lwgng CaS0O4.2H,0 chiém tir 94-98% CaS0,.2H,0

3CSH, + 26H — CAS;Hy

Thach cao tac dung véi C,AF

water ettringite

C,AF + 3CSH, + 21H = Cy(AF)S;Hy, + (FA)H,

C,AF + C(AF)S,H,, + TH—3C,(AF)SH,, + (FA)H;

La phy gia cho thém vao xi ming dé kéo dai thoi gian ninh két, giam toc do

dong ran cua xi ming. Clinker khi nghién min déng ran rat nhanh, do phan tng
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C,A V6i nudc Xay ra rat nhanh. Do d6 phai giam téc do dong ran cua clinker bang
thach cao. Khi c6 mit thach cao qua trinh déng rin xay ra phan ung:
C;3A + CaS0,.2H,0 + 26 H,0 — 6 CaO. A|2033SO33H20
Cs;A + CaS0,.2H,0 + 26 H,O — 3 Ca0. Al,05.3503.3H,0 OO
Khi tao hdn hop vita, bao quanh thach cao lic dau 13 C3A.CaS0,4.3H,0 xép, O
hinh kim. lon SO,* tiép tuc di qua 15 Xx6p ra méi truong. SO, bao quanh CBxa0

thanh 16p C3A.CaS0,.12H,0 sit dat gia bén, ngan can khdng cho ion AI%‘Eat ra

ngoai, vi vay ma qua trinh phan &ng cham lai va thoi gian ninh két ké dal

Ham luong thong thuong 3-6 %, néu cho qua nhiéu @ER cao, nong do
SO,” cao, tao nén modi truong bdo hoda nhanh Cg&sQésOLl.lZHzO thanh
C3A.CaS0,.31H,0 c6 cau tric xbp, lam ting tdc c@é?nh wét, qua trinh tao
hydrosunfua aluminat nhanh, 1am ting toc do ninh\@fNé’u cho it thach cao, nong

d6 SO,7 it, 1am A" tiép tuc thoat ra méi tru&m@~ ng qua trinh déng ran.
&
N\

1.3 Davoi: - @

CAu tao caa da voi tu nhién. Cﬁd)g chiém khoang 60 — 97%.
+ Tac dung cua da $trong nghlen Xi mang:
- Lachét cang, gion, Wién d6i vai hé nghién dang.
- Détaora nhu’ngQ@cc);) kich thudc nho tir 5-10mm Rate 45 tang, Blaine tang .
- Tao d6 déq (@)&ho xi mang. Cudng do ban dau khi déng ran .
- Tang INgw Xuat kinh té vi gi& thanh thap.

@ nhién lam giam cuong d6 cia xi mang vi ban chat da voi khong tao cuong

@gcho Xi mang.

‘e% 1.4 Phu gia (Pouzzolane) :

La vat liéu Silic hoac Silic va Alumin, ciu tao ty nhién thanh phan cha yéu

|4 silic hoat tinh, phu gia cang tot mic do hoat tinh (kha nang hat voi) cang cao.
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Pouzzolane thugc nhém phu gia hoat tinh (thay luc) lam tang mat do va
cudng d6 cua xi mang trong moi truong nude, dong thoi gitp ting san luong, ha

gia thanh san pham.

Thanh phan chinh Ia cac khoang hoat tinh nhém alumo silicat. Ty ban than

¢
khong co tinh thuay luc. Trong moi trueong dién ly c6 Ca(OH), tir phan tng hydrat C/

0

clinker, ching cé kha nang tao khoang hydrosilicat canxi CSH hoac hydrosnlcﬁ/
\
alumin CAH c6 tinh thuay luc. Do hoat tinh cang 16n khi ham luong oxyt\

dinh hinh cang cao. /
7/

Anh huéng dén chat lwgng: C/o

- Cuong d6 xi ming ban dau phat trién cham .
K

- Cuong d6 sau phat trién cao, bén trong mdi truong tht@l‘ga

¢
- Str dyng nham tang kha ning bén nudc va ha‘a'é\“{émh (d6i véi Xa cong nghiép

lam mat 6n dinh d6 syt cua bé tong). NN
. &
- Trong X& cng nghiép khéng st dung p@gia.

X

&
¥
&
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Phin2.  XI MANG VA CAC TiNH CHAT CUA XI MANG:
2.1 CAac loai xi ming:
Xi ming poocling cé thé dwoc chia thanh mét sé loai nhwr sau:

2.1.1 Xi mang thong thwong: o
e Xi mang pooclang (ki hi¢u qui uéc la PC - Portland Cement hoac P\Cg/
Ordinarry Portland Cement). \¢
e Xi ming poocling hon hop (PCB - Portland Cement Blended). //

» Ximang pooclang (PC) o&

Xi méing poocling 1a chat két dinh thuy luc, duoc ché bang cach nghién
min clinker xi ming pooclang véi thach cao. Khi nghié @é pha thém mot luong
nho cac chat phu gia dé cai thién tinh chat coa xi g, ting ning suat cua may
nghién hozc ting san lugng xi mang. Xi ming Ga‘l}ng duoc str dung cha yéu trong
xay dung céc cong trinh khdng c6 yéu cau %Qiﬁget

> Xi méng poocling hén hop (Pg‘g):

Xi ming poocling hon ’%mg duoc ché tao tir clinker xi ming poocling
va thach cao, nhung khac xi g poocling & ty I& phu gia pha vao khi nghién xi
mang. Xi mang pooclé% n hop dugc phép chaa téi 40% phu gia khodng hoat
tinh va phu gia dayo%ng d6 phu gia day khong dugc vuot qua 20% (theo tiéu
chuan Viét Na%Q\fN 6260:1997). Xi ming poocling hon hop duoc sir dung chu
yéu trong ﬂk@{mg thong thuong.

2.1, \i‘l maing poocling dac biét:
& » Xi mang poocling bén sun phdt (PCs, PCyys):

Xi ming podcling bén sun phat 1a loai xi ming dic biét, duoc sir dung
trong xay dung cac cng trinh chiu sy &n mon cta cac ion sun phat (SO,%) nhu cac
cong trinh ¢ tiép xdc véi nuéc bién, nudc min, nuéc lo va nuéc chua phén, v.v...

Tuy theo kha nang chéng lai sy an mon sun phat ctia xi mang, ngudi ta chia thanh
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e‘b

xi mang bén sun phat thuong va xi ming bén sun phat cao. Theo TCVN

6067:1995 ¢ Viét Nam c6 cac loai xi mang nhu sau :

=  Xi ming bén sun phat thuong (ky hiéu 13 PCs - Sulfate Resistance Portland
Cement) phai c6 ham lugng khoang C3A < 8% va (C3S + C3A) < 58%. Loai xi mang
nay thuong dung cho cac cong trinh tiép xtc véi nude ngam cé chira ham luong ion
SO4 tir 1.500 dén 2.500 mg/ lit. Loai xi mang nay co6 cac loai PCs30, PCs40 vaG/
mang xi bén sun phat . \¢

= Xi ming bén sun phat cao (ky hiéu la PCys - High Sulfate R' istance
Portland Cement) phai c6 ham lugng khoang C3A < 5% va (C,AF +&3A) < 25%.
Loai xi mang nay thudng dung cho céc cong trinh tiép xtic voi G()oc ngam co chira
ham lwong ion SO,* tir 2.500 dén 4.000 mg/lit. Loai )&’&ng nay c6 cac loai
PChs30, PCps40. Ngoai ra con cO6 xi mang bezN n phat cao chwtra bari
(HSRC.B40) c6 chua tir 2 dén 5% BaO c6 thé dagg¥4rong cac moi truong céd chira
ham lugng ion SO,* dén 20.000 mg/lit. N\

¢
» Xi mdng pooclang it toa nhiét (Pl@)

Xi mang pooclang it téa n&eﬁ‘mg dé thi cong cac cong trinh thiy dién,
thuy loi, giao théng, cac cbng l@@be téng khoi 16n.

Xi mang pooclén{b"g‘nhiét it (ky hiéu la PC_ 30A) phai ¢6 ham lugng
khoang CsS < 35%, C,9%> 40% va C3A < 7%, co nhiét thuy hoa sau 7 ngay khong

I6n hon 60 cal/g u 28 ngay khong I6n hon 70 cal/g.

S L ‘
Xi ooclang toa nhiét vira ( ky hiéu PC, 4 ) khdng khong ché thanh phan cac

khoang ddwhiét thiay hda sau 7 ngay khong I6n hon 70 cal/g va sau 28 ngay khong 16n hon
80 @3
4‘

chi tiéu gigi han bén nén va cac chi tiéu khac theo qui dinh cia tiéu chuan TCVN
6069:1995.

Ngoai cac chi tiéu chinh néu trén, xi mang pooclang it téoa nhiét phai thoa man
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> Xi ming poocling tring (PCW)

Xi ming poocling tring duoc dung dé hoan thién va trang tri cong trinh hozic
san xuat gach lat nén. Yéu cau cua loai xi mang nay la phai chira rat it cac loai Oxit
gdy mau nhu Fe,03, TiO,, Cr,03, Mn,O3 v.v... Xi ming poocling tring chira chu yéu <
la cac khoang C5S, CsA va duoc phan biét theo do trang. Loai dic biét co do tring ,C/
l6n hon 80%, loai I ¢ do trang 16n hon 75% va loai II ¢6 d¢ trang 16n hon 68% 6/

0

véi MgO tinh khiét. x\@*

A s . \ ‘s A e Z i ai i AL s
D¢ c6 duge xi mang mau, nguoi ta pha tron xi mang trang véi cac leai Oxit mau

khac nhau va véi ty 18 khac nhau dé c6 duoc mau dam hay nhat thebyo on.
2.2 Céc tinh chit co Iy ctia Xi ming: xQ
C/\P
.. W

D6 min xi mang 1a dai lugng biéu thic leh thudc cua cac hat xi mang

2.2.1 Do min xi ming:

dugc thé hién bang phan tram con lai ty an\ﬁng hay duéi sang c6 kich thudc 16
nhat dinh hoic tinh bang tong dién tICf'bg at riéng cua céc hat xi mang trong mot

don vi khéi luong. W

Khi do min cao thi kic@uéc cac hat xi mang nho, dién tich tiép xuc cua
cac hat xi mang voi nu@ang lam tang nhanh qua trinh thay hdéa cua xi mang.
Nhiéu két qua nghié&@ru cho thay céc hat xi ming c6 kich thuéc nho hon 30 pm
phan tng rat nh \Vc’ri nudc. Nhitng hat ttr 30 um téi 60 um phan tng cham hon,
con cac t@’@n 90 um thi phan @ng rat cham. Chinh vi vay ma trong cac qui
Chuérl @ﬂhué‘[ xi mang chi tiéu do min theo sang thuong dugc s dung cac loai

r@; kich thudc 16 80 um hozc 90 um.

QS 2.2 Tinh 6n dinh thé tich:

e Tinh 6n dinh thé tich 1a dic tinh k§ thuat biéu thi sy khong thay d6i dang ké thé
tich cia hd xi ming khi déng ran. Xi mang 6n dinh thé tich s& cho da xi ming va bé

tdng bén vimng.
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N

Tinh 6n dinh thé tich cta xi mang c6 ¥ nghia quan trong dé tao d6 bén cua
d4 xi miang déng ran, tao sy bén dep cho cdng trinh xay dung. Xi ming khong on
dinh thé tich, khi st dung vao céng trinh s& Iam cho bé téng bi nt ran hoic ning
hon s& gdy d6 v& cong trinh. Trong cac tinh chat ki thuat cua xi mang thi tinh on

dinh thé tich can dugc xem xét trude tién. Boi vi néu xi miang khong 6n dinh thé

OO

tich thi cac tinh nang k§y thuat khac cd théa man yéu cau st dung ciing khong dé@o

bao su bén virg. Xi ming chua 6n dinh thé tich, néu duoc bao quan mot thoM¥an
nhit dinh, tinh chat nay s& duoc cai thién. Tuy vay su khong 6n dinh thé /t‘hl}cﬁa Xi
miang chung t6 rang chat luong clinker xi mang khong tot va cha /(_mg cua xi
mang s¢ khong cao. C/o

Su khong én dinh thé tich do voi tu do (CaOy): CE\E&'xi ming khong két
khdi hoan toan, phan ¢ng tao C3S khong xay ra hoé&@ﬁn theo tinh toan sé lam
tang ham lugong CaOy trong clinker. V6i tu do Gﬂng & nhiét do cao la voi gia
lira, lai bi chat chay bao quanh nén thiy h6ANst cham. Khi thiy héa, CaOy tao
thanh Ca(OH), 1am ting thé tich. Khi hiaPop & trang thai déo, linh dong thi su
tang thé tich cua chung khong gay téci&‘i. Nhung vi CaO tu do thuy héa cham nén
khi hdn hop da dong ran sy ngq ch méi xay ra lam cho d4 xi mang bi ran nut,

o

Xi ming dé tronq\@()ng khi, voi tu do s& hat am, céc hat CaO tu do tao

thanh Ca(OH), rdj @9' dung véi khi CO, dé tré thanh CaCO; 6n dinh. Boi vay,

giam do bén khi nén.

nguoi ta thuon sﬁaﬁc phuc su khong on dinh thé tich cua xi ming bang cach dé xi
mang mowg)SN gian cho Vi ty do hydrat héa truéc khi st dung. Clinker xi mang 16
d{mé\ g ¢6 ham luong VoI ty do cao, vi vay clinker thuong dugc u mét thoi

gia®yoi mai nghién. Tinh khong on dinh thé tich ciing c¢6 thé duoc khic phuc bang

ngCh su dung phu gia hoat tinh pha vao xi mang.

Sy khéng 6n dinh thé tich do MgO trong clinker con nang né hon nhiéu so
véi CaO tu do. Khi nung clinker & nhiét ¢6 cao, MgO tén tai & dang tinh thé
periclaz phan @ng rat cham véi nude (cham hon nhiéu so véi CaO ty do) tao thanh

Mg(OH), ting thé tich 1am nat v& d4 xi mang da déng ran. Do su thuy hoa rat
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cham caa MgO trong clinker ma c6 thé sau hang nim chiing méi gay tac hai (khi
cong trinh di dua vao sir dung) gay ra hau qua niang né. Chinh vi vdy ma cac nudc

déu qui dinh ham lwong cho phép ciia MgO trong clinker xi mang.
2.2.3 Khdi lweng riéng va khdi lweng thé tich. Oo

a) Khéi lweng riéng: C/O
Khéi lugng riéng 1a dai lugng biéu thi cho khéi lugng cia mot don vi the ti \/at
liéu hoan toan dic khong c6 15 rdng (don vi do 1a g/em®). Khéi luong rlsw cua xi
ming poocling chu yéu phu thudc vao thanh phan khoang, nhiét daadét khéi cua
clinker xi mang. Loai va ham lugng phu gia trong xi mang cuO% lam cho khoi
luong riéng cua xi mang thay doi. \Q

Xi ming pooclang thong thuong c6 khdi lwong riéng &&0 + 3,2 glem*. Xi ming
c6 ham luong khoang C,AF cao thi khoi IHG%K&Q cao, boi ban than khoang
C,AF da c6 khéi lwgng riéng téi 3,37 glem®. \v

20
b) Khéi hrgng thé tich: \%@

La gia tri biéu thi khéi luongﬁa mot don vi thé tich vat lidu & trang thai tu
nhién hoac len chat dugc tinh A@b rdng. Pon vi do 1a g/cm® hoac g/lit hoac kg/m?®.

Khéi luong thé tlﬁaua xi mang chi yéu phy thudc vao thanh phan khoang
cua clinker, d§ min cag@xi mang va ham lugng phu gia trong xi mang. Cung mét loai
xi mang nhung (?b@n cao thi khdi lugng thé tich ting va nguoc lai.
Xi@“}% poocling thong thuong cd khdi lwong thé tich x6p tir 900 +1100
g/l va\’ ang thai len chat tur 1400 <1600 g/l.
s Khéi lwong thé tich cua xi ming duoc xac dinh bang céc loai dng do thé tich.
Q

i

e‘b

2.2.4 Lwong nwéc tiu chuan va thoi gian dong két:
a) Lwong nuéc tidu chuén:

Luong nudc tiéu chuan (con goi do déo tiéu chuan) 1a lwong nuéc can thiét

tron véi xi ming dé tao ra hd xi ming c6 d6 déo tiéu chuan. Lugng nudc tiéu
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chuan duoc tinh bang phan trim khéi luong nuée so véi xi mang. Luong nudc tiéu
chuan cua xi mang phu thudc vao thanh phan khoang cua clinker, d6 min cua xi
mang, loai va ham lugng phu gia cé trong xi mang. Trong cac khoang clia xi mang
pooclang thi khoang CsA va C3S yéu cau lwong nuéc cao, khoang C,S yéu cau
lwong nudce it nhat. Xi ming c6 d6 min cao can nhiéu nuée hon xi ming c6 d6 min C/o

thap. Xi ming pha phu gia hoat tinh doi héi lugng nudc cao hon xi ming poocla{/o

binh thuong.
NS
Luong nudc tiéu chuan caa xi mang PC thuong tir 21 + 29%, Cua}%B giao

dong trong khoang 24 + 32% (theo tiéu chuan Viét Nam TCVN 40 985)

¢

b) Thoi gian dong két:
o~y
Khi tron xi mang véi nudc, ta duoc loai ho déo; @Bthol gian tinh déo mat
dan va cudi cing cung lai thanh da xi ming. Qua tp@%o 1a qua trinh dong két cua
xi ming. Trong giai doan dong két co hai th%ﬁem dugc quan tam 1a thoi diém
bat dau dong két va thoi diém két thac do & ctia hd xi mang.

Thoi gian bét dau dong két I3 khé,%g thoi gian tir khi xi mang tac dung Voi nuéc
t6i khi hd xi mang chua hoan toa I@tl'nh déo, d0 keo di tang 1én va ngung tu lai. Néu
sau thoi diém bt dau dong két \ika xi mang van tiép tuc duoc thi cdng thi s& pha v sy
lién két cau tric cia cag <&Qang xi mang thity hoa, xi ming mat tinh déo khdng bam

dinh va cuong do kenbo

Thoi gia&et thuc dong két 1a khoang thoi gian duoc tinh tir khi xi mang
tac dung @\m’érc t6i khi cau tric cua cac khoang dong ran dwoc hinh thanh tro
nén bﬁ@&ng hon, hd xi ming mat tinh déo va c6 cudng do so bd ban dau. Khoang
cét@%di gian giita bat dau dong két va két thuc dong két cang ngan cang cé y

gl‘ﬁna trong xay dung. N6 thé hién cho sy phat trién cudong do ban dau nhanh cua

‘e@ X1 mang.

Thoi gian dong két ciia xi mang phu thugc vao thanh phan khoang cua
clinker xi mang, 6 min xi mang, loai va ham lugng phu gia trong xi mang. Thach

cao trong xi ming cé tic dung diéu chinh thoi gian déng két cua hd xi ming.
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Luong thach cao str dung phu thudc vao ham luong khodng CsA cua clinker. Néu
thach cao dua vao qua nhiéu s& gay hién turong nut né da xi ming va néu khong du
thi xi mang s& dong két qua nhanh. Luong thach cao t6i uu nhat duoc xac dinh

bang thuc nghiém.

@
Trong qua trinh nghién, néu nhiét 6 may nghién ting trén 105°C thi thach ,C/
cao s& bi mat nude va xi mang c6 hién tuong dong két gia. Hién tuong trén If;\ @/
o . - e RS
sau khi xi mang tac dung vd&i nudc ho xi mang mat tinh déo nhanh. Neu{ uc

tron thi hd s& déo lai, nhung thoi gian déng két bi kéo dai. 7/

/

Thoi gian dong két cua xi mang cd ¥ nghia 1on trong thi ﬁg xay dung.
Néu xi ming bat dau va két thuc dong két qua nhanh, vita xi m¥fg nhanh mat tinh
déo khéng c6 kha nang su dung. Nguoc lai, thoi gian A@‘k t qué dai s€ keo dai
thoi gian dong ran cia bé tong 1am anh huong toi a¥h do thi cong xay dung.
Cudng d6 ban dau cua bé tong phat trién chém;@\%p lam giam sy tin tuéng cua
ngudi tiéu dung ddi véi san pham. Trong c@@&ghiép bé tong duc san, sy kéo dai
thoi gian dong két, cham phat trién cu’g'n@@\ Cua xi mang s& gay kho khan 16n cho

viéc giai phong kho bai, thao d& cé&pﬁg
4
2.2.5 Cwong do xi mang: ‘e

Cuong do xi m%@ gia tri luc biéu thi cho gigi han bén co hoc cua da xi

mang, bé tong trén rﬁ@do’n vi dién tich.
N

Don vi gfe’ cuong do la N/mm? (hoic MPa). Cuong d6 xi ming bao gém
cuong do&Qit Ubn va cuong do chiu nén. Dong nghia véi cach goi nay, trong cac tai
licu d]\ n nganh con ding c4c thuat ngit nhu d6 bén udn, d6 bén nén, giéi han bén
uér@ic’ri han bén nén.

Q VA SR o AA e x L .
& Maéc xi mang la tri S0 gidi han cuong d6 nén ciia mau vira xi mang sau 28 ngay
e@ dudng h tinh bing N/mm? (MPa) (xéc dinh theo TCVN 6016:1995). Tl theo muc
dich sir dung ma nguoi ta quan tam t6i ca cudng do chiu udn va cudng do chiu nén
hoac chi quan tdm toi cuong do chiu nén cua xi mang. Thuong thi xi mang co6 cuong

d6 chiu nén cao sé& co cuong d6 chiu udn cao. Bai vay cac tiéu chuan chat luong cua
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san pham xi mang thuong chi qui dinh di véi cudng do chiu nén. TUy thudc yéu cau
sir dung va dic tinh cia xi ming ma nguoi ta danh gia cuong d6 xi ming & CAcC tudi

khac nhau (1 ngay, 3 ngay, 7 ngay, 28 ngay).

Trong qua trinh déng rin c6 mot sb yéu té anh hudng téi su phét trién cuong
d6 cua da xi mang. Thanh phan khoang cua clinker, d6 min xi ming, ham luong

7

nu6e, moi truong, nhiét do, v.v... quyet dinh cuong do cua dé xi méng va toc do p
-2 \0
trien caa chung.

AW

Thanh phan khoang va diéu kién tao khoang clinker quyét dinh cuopé do cia xi
mang. Clinker c6 C3S cao, két khéi tot s& cho xi ming phat trién cu@’g do nhanh va

mac cao.

Xi méang c6 d6 min cao, cap phdi hat hop Iy s& cho d@xiNthing c6 cudng do cao. Ti

& nudce tron xi mang hop 1y cling 1a mot yéu to cho da xi ‘g cuong do cao.
\S
N\
Nhiét do caa méi truong cao sé thic day nhanuq4 trinh déng ran cua céac khoang

&

clinker va cho cudng d6 ban dau cao. @
Luu gitr xi mang lau ngay s¢€ I?Q(‘k'giém dang ké cuong do cua xi ming. Moi
truong khong khi co6 do am va l’@"COz tham thau vao c4c hat xi mang min, thyuc
hién phan (ng hydrat va cachonat hoa lam kéo dai thoi gian dong két va giam mac
Xi mang. X\o
Pé danh gi&@% do cua xi mang c6 nhiéu cach khac nhau. Nguoi ta thuong sir
dung cac mau \@éhon hop Vi i 1é xi méng - cét tiéu chuan 1 : 3hoic 1 : 2,5.

2.2.6 N{¢t thiy hoa cia xi mang:

@\hiét thiy hda cia xi mang 1a nhiét luong cua mot don vi khdi luong xi

"@X?mg sinh ra khi thuy héa. Nhiét thuy hoa xac dinh tai mot thoi diém nhat dinh (7

N

ngay, 28 ngay) la tong nhiét lugng cua mot don vi khéi lugng xi mang sinh ra tir
khi bat dau thuy hoa (tron véi nuéc) cho téi thoi diém d6. Pon vi cua nhiét thay

hoa la cal/g.

Khi str dung xi mang dé ché tao bé tong, nhiét toa ra do qué trinh thay hoa

gay nén chénh léch nhiét do giita bén trong va bén ngoai khi bé tong. Su chénh
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léch nhiét nay tao ra tng suat noi 1am ran nat va lam giam d6 bén cua bé téng. Bai
viy, d6i vai cac cdng trinh sir dung bé tong khdi 16n nhu dap thuy dién, cdng trinh

ngam phai st dung xi méng it téa nhiét.

Nhiét thay hod cua xi ming phu thudc vao thanh phan khoang cua clinker xi <
mang. Khoang C3A, C5S khi thuy hoa cé lugng nhiét téa ra 16n hon C,S; con C,AF

Kkhi thity héa, luong nhiét toa ra khong déng ké. N
\0
Xi mang pooclang thong dung (PC) c6 nhiét thuy hoa sau 7 ngay Wgﬂ} tur

80 + 90 callg va sau 28 ngay c6 thé trén 100 cal/g (theo TCVN 6070:1995)

<

2.2.7 Swco né thé tich ciia d4 xi ming: C/o

Sy co no cua da xi mang 1 qua trinh thay doi thé t@&Qﬁa da xi mang trong

qué trinh dong ran. @C/

N6i chung xi mang sau khi dong ran thé ticb@%ﬁ@(:o lai S0 voi trang thai duoc tao
hinh ban d4u do ¢6 su bay hoi nudc va mat dan@&: ly hoc trong cu tric.
N\

Tinh chat co ng6t cua da xi Hﬁﬂg@lm cho cac khdp néi cua cac cau kién
trong cong trinh xay dung thu(‘)nngc’)Jvé’t nit va tham nudc. Dé khic phuc su co
cua da xi mang, nguoi ta dua phéi liéu san xuat xi ming lwong nho chat gay
no cho khoang clinker xi\ BQ;; thuy hoa hoac st dung phu gia no trong qua trinh

ché tao vira, bé tong. O‘X

Y
2.2.8 D bén z@‘nt‘m ciia d4 xi ming:

S
Dé@h an mon cua da xi mang la kha nang bén viing cua da xi mang trong

moi m;&s xam thyec.
N

™ b4 xi mang trong cac moi truong co tac nhan xam thyc bi an mon theo thoi

Q%ian va tré nén kém bén. Céc tac dong an mon chinh gém an mon raa troi (do moi

‘e% truong nude xung quanh bé tong xi mang c6 dong chdy), an mon sun phat, &n mon
mudi.

An mon rta tréi: 1a sy hoa tan va ria tréi Ca(OH), tir bé tdng 1am cho ndng

d6 Ca(OH), trong da xi mang giam, dan dén hoa tan cac thanh phan co ban tao nén
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cau trdc cua da xi mang nhu hydro silicat, hydro aluminat, hydro ferit canxi. Khi

c6 dong chay (ngoai bién khi thay triéu I&8n xuéng) qué trinh nay dién ra manh hon.

An mon sun phét: 12 dang an mon nguy hiém nhat d6i voi bé téng lam viéc
trong méi trudng nudc bién. Nuéc chira sunphat manhé va natri thim vao céc 15 Q°

<

rong, khe nat phan tng véi Hydroxit canxi va khoang aluminat.
Vi dl,l: Ca(OH)z + Na,S0,.10H,0 = CaS0,.2H,0 + 2NaOH + 8H C)\‘O

Sun phat canxi tac dung vaéi Hydro aluminat canxi (CsAHg) @‘thanh

. z ,

khoang Ettringite cé thanh phan 3Ca0.Al,05.3CaS0,.31H,0. Khoang/nay co thé
tich tang 1én hon 2 1an sinh ra Gtng suat vuot qua gidi han bén @Qua da xi mang

lam phé v& da xi mang. Ngoai ra sun phat ma nhé con tham ’%'Qp an ing:
MgSO, + Ca(OH), + 2H,0 = I\@IBH)Z + CaS0,.2H,0

Mg(OH), c6 do hoa tan rat nho nén phan sé tiép dién lién tuc va dé xi
mang lién tiép bi hoa tan, con CaS0O4.2H,0 t@bhén ung voi hydro aluminat canxi
tao ra Ettringite pha v ciu tric bé téng. @\

; .. e
An mon mudi: 13 phan ang glgr‘aﬂlgCIZ va Ca(OH), tao ra CaCl, va Mg(OH),.

. 4 ‘
Mot trong nhitng blén@p tang cuong do bén cua bé tong xi mang la st

dung xi mang bén sun phé 2
R0

R
2.3 Cactinh chétb@ hoc:
N

X

2.3.1 Quatrgm hydrat hoa cia cic khoang clinker va xi ming.

\
a). Su m@t hod ciia CsS va Alit:

&
\Su hydrat hoa cta C5S va Alit tao thanh cac hydro canxi silicat va Ca(OH),
;@ﬁ%o cac phan tng nhu sau:
‘e% 2(3Ca0. Si0,) + 6H,0 = 3Ca0.2Si0,.3H,0 + 3Ca(OH), + AH

3Ca0. SiO, + 3H,0 = 2Ca0.Si0,.2H,0 + Ca(OH), + AH

Tong luong nhiét toa ra phu thuéc vao dang hydro canxi silicat dugc tao

thanh va thay d6i trong khoang tir 32 + 500 kJ/kg.
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Mue do hydrat hod C3S & nhiét do 298°K (25°C) sau 1 ngay: 25 + 35%; sau
10 ngay: 55 + 65%; sau 28 ngay: 78 + 80%.

Thanh phan cia cac hydro canxi silicat duoc tao thanh khi hydrat hoa C,S
va Alit bi thay ddi va phu thudc vao diéu kién dong ran. Céc hydro canxi silicat
moi cd do bazo cao két tinh dudi dang tinh thé hinh sgi dai nho. Céc tinh thé nay o

\0

tao thanh & bén ngoai 16p vo hydrat hinh ciu do d6 c6 thé quan sat duoi(llgl/
nghién ctiru kinh hién vi dién ter. Su hydrat hod C3S bi cham lai khl\ec~ at

Ca(OH),, C;A va tang 1én dang ké khi c6 mit CaCl, va cac clorit, br}y?#t, nitrit,

sunfat, cachonat, cac kim loai kiém va thach cao. @

C/O
b). Sw hydrat hoa cua C,S va belit: .
Q

Phan wng hydrat hoa C,S va cac dung dich ran @bné tao thanh cac hydro
canxi silicat thanh phan khéc nhau va sé lugng Ca(ng nao d6 nhu sau:
\

2Ca0.Si0, + 3H,0 = CaQﬁIOZ.ZHZO + Ca(OH),
X\

Phan tng xay ra voi lugng nhiét to#ya 250 + 290 kJ/kg.

Tbc d6 hydrat hoa C,S chanjklﬁ)n so voi C3S va phu thudc vao cau tao tinh
thé ciia khoang, thanh phan cd %g dich nudc va diéu kién xay ra phan ung. Do
tic dong cua cac yéu té da al¥ra, mic do hydrat hoa C,S c6 thé Ia :

&

sau 1 ngay : B0» 10%; sau 10 ngay: 10 + 20%

sau 28 n@ 30 + 50%; sau 5 + 6 nam:  100%

‘Aha nghién ctru d3 chi ra rang B-C,S téng hop hydrat hod cham hon
beI'%@lg thanh phan xi ming. Su hoa tan trong ching cua cac 6xit BaO, P,0s,

o~

qua khoéng. Nguyén nhan cua dic trung hydrat hod rat phtc tap cua cac dung dich

%, Fe,03, Na,O & 56 lugng hop Iy gop phan 1am ting do hoat tinh hydrat ho

‘e ran caa C,S chinh 1a sy 6n dinh cua ching & cac trang thai cdu tric khac nhau.
Nguoi ta d cho rang hoat tinh hydrat hoa cua a, o' va B-C,S cao nhung khac nhau
con y-C,S khéng bi hydrat hoa. Téc d6 hydrat hoa C,S ting 1én trong dung dich

nudc chira CaSO, va CaCl, hoa tan.
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¢). Sw hydrat hoa cac canxi aluminat:

Trong qua trinh hydrat hoa CsA tach ra cac hydro canxi aluminat khac
nhau, nhung ¢ giai doan dau c¢6 4Ca0.Al,03.19H,0 va 2Ca0.Al,03.8H,0. Phan
g c6 thé xay ra theo so do: Oo
2(3Ca0.Al,03) + 27H,0 = 2Ca0.Al,03.8H,0 + 4Ca0.Al,03.19H,0 o
3C3.0.A|203 + 6H,0 = 3C&OA|2036H20 R\’

| | \ AW
Hiéu tng nhiét cua phan tng phu thudc vao thanh phan cua h)@(o canxi

) . .. V4
aluminat cuoi cung va thay doi trong khoang 865 +1100 kJ/kg. PI@ ung hydrat
ho& CsA xay ra rit nhanh va sau 1 ngay di dat dén 70 - 80%. @derat ho& C;A
c6 thé tao thanh ddng thai cac hydrat CsAHs va AHs, C,AHGQE C,AH;.

Néu trong nuéce tron co mit cac ion SO,” thi é/phém hydrat hoa CsA sé&
la khoang 3Ca0.Al,05.3CaS0,4.32H,0 - hydro %ﬁxﬂrisunfo aluminat hay con goi

1 Ettringit. NNV
) &

X\
3Ca0.Al,0; + 3CaS0O, +%2@O = 3Ca0.Al,03.3CaS0,.32H,0

Trong trudng hop néu cac im%of' trong dung dich khéng du dé lién két
tat ca hydro canxi aluminat th@Ettringit, thi c4c tinh thé Ettringit va hydro canxi

aluminat tuong tac voi n{ae%o thanh hydro canxi monosunfo aluminat:
2(CsAHg ) + 3Ca0.6@3.3CaSO4.32H20 = 3(3Ca0.Al,05.CaS0,4.12H,0) + 8H,0
N

Cac tinh\%‘é Ettringit hinh kim hodc hinh ling tru tao thanh & gan bé mat
cua hat ng\cﬁng nhu ¢ khoang tréng giita cac hat. Cac tinh thé hydro canxi
monqs@% aluminat c6 dang tim. Khi c6 mat c4c ion SO, té¢c do hydrat hod C;A

N
bi @m lai.
ArQ¢ ‘7 y
W Céc ion CI" (CaCl,) thuc day qué trinh hydrat hod C3A cling nhu hon hop

‘eg C,A V6i CaSO,. Cac mubi hoa tan nhiéu trong nude (sunfat, clorit, nitrat v.v.) gay
ra anh huong I6n 1én dong hoc hydrat hod Cz;A. Trén co sd cac hydro canxi
aluminat d6 bazo cao co thé tao thanh Ettringit khi chung twong tac véi cac ion

Ca?* va SO, trong cac méi truong xam thyc.
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d). Sw hydrat hoa canxi alumoferit:

Phan tmg hydrat hod ciing xay ra theo cac so dd phic tap va tao thanh cac
tinh thé hydrat khac nhau:

4C3.0.A|203.F€203 + 13H,0 = 4C30.A|203.F€203.13H20 Oo
4C3.0.A|203.F€203 + 10H,0 = 3C8.0( Al,Fe)203.6H20 + Ca(OH)z + F8203.3H2(bo.

San pham trung binh cua sy hydrat hod canxi alumoferit c6 dang C\%\ﬁg,
dung dich ran cao sat C4(A; - «Fy) Hig , gel Fe,05. Toc do hydrat hoa CL& & giai
doan dau Ion: qua 3 ngay muc do hydrat hoa cua khoang dat dén %@4{ 70%. Khi
tron C4AF vai dung dich nuéc chia Ca(OH), va CaSO,4 hoa @/9 giai doan dau
tao thanh cac hydro canxi sunfo aluminat dang Trisunfo vé@@ Monosunfo, chira
Fe,05 & dang dung dich ran. Su hydrat hoa CsALF va CEAF, ciing xay ra nhu C,AF

nhung tdc @6 phan wng bi giam dan tir thanh phis @ao nhom dén thanh phan cao

sat. Ny
.&
e). Sw hydrat hoa cac pha con lai cia c@@r:

CaO va MgO tu do bi tbeﬁ(b‘phén tao thanh Ca(OH), (portlandit) va
Mg(OH), (bruxit). Su tuong téigﬁ ching véi nudc xay ra cham kém theo su tang
thé tich c6 thé 1a nguyén nf@n khéng 6n dinh thé tich cua da xi ming trong thoi
gian dong ran vé sau (@ng sau 10 nam).

Pha thuy 4W"cua clinker bi hydrat hoé rat nhanh tao thanh cac dung dich
ran cua cé.c\gz‘g'nxi alumoferit thanh phan 3Ca0.Al,0;.Fe,04.6H,0 va céc
hydrog t c6 cong thuc chung 3Ca0.(Al,Fe),03.xSiO, (6-2x)H,0. Ca hai dang
ho nay déu tao thanh ¢ diéu kién thuong nhung su két tinh rd rang cua ching

~,.ng xay ra & nhiét do cao (373 + 473°K) va 4p suét cao.

e@ 2.3.2 Sw hydrat hoa cta xi miang poocling:

Co ché phan ng hydrat hoa cua cac khoang riéng trong thanh phan cua xi
méng poocling & giai doan dau vé co ban ciing gidng nhu cac hé riéng lé. Nhung

su c6 mat cua hang loat cac ion khac nhau tham gia vao thanh phan cua cac
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khoéng nay trong dung dich nuéc xi miang hydrat hoa di dan dén su chong chéo
cua cac phan ng hydrat ban dau cua cac khoang va cac phan ung tiép theo lai
tuong tac 1én cac san pham cua ching. Pidu d6 xay ra trong thoi gian rat ngan dan
dén tao thanh cac hop chét phuc trong hd xi mang hydrat va 1am phic tap qué trinh

hydrat hoa cua cac khoang riéng 1é. Vi thé co ché cua qué trinh hydrat hoa xi ming

pooclang phan anh tit ca cac chi tiét chi yéu cua phan ¢ng hydrat hoa cua c@o

khoéng riéng l¢, dong thoi no ciing c¢6 nhirng dic trung riéng. é\
N
Toc do cua qué trinh hydrat hoa (duoc biéu thi bang téc do th}ﬁhlet) bi

thay d6i phu thudc vao ham lugng CaSO, pha vao xi mang (tinh theeﬁ)g).

Téc d6 toa nhiét cua xi mang hydrat hoa phu thudc Vaocfgm luong CaSO,
1- 1,25% SOs3; 2- 2,4% SOs3, 3- 3% SO3 Theo su tang h 1@% ng SO; su toa nhiét
giam va dan ra theo thoi gian, diéu nay lién hé vai s WQ thanh va sy pha huy co

tinh chat chu ky cua lép vo tir cac tinh thé Ettrl@ﬁg/en cac hat xi ming (cac diém

¢ dai trén . “
Cuc dai trén duong cong) @,\@
\4%
N
\00
X
o
\O
R4
X
¥
&
@\
“9
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Phéan 3. QUY TRINH SAN XUAT

3.1 So dd quy trinh san xuit xi ming:

ba voi D4t sét, quang sat Thach cao, phu gia... Than da
May rai liéu (2)
<« v

v Céi dap (1
v p(1) May rai ligu (4)
v »

’
.
’
’
P

Bin chira ligu (7) ﬂ_ @ A—
V‘\\ N May cao liéu (6)4"} Loc bui (10)

!

£Silo liéu sdng (9)

. | Silo Xi Mang (22)
Thép Bin chira (21) <

trao d6j -~
nhiét

(1)

Djan lam lanh (13)

m d  Clinker

»
m Lo quay nung clinker (12)

Bin chira liéu(15)

Maycanfie) L) el » May nghién bi (17)

Ny Loc bAui (19)

“Aphan ly (18)

Xuét hang

* c 7 \ I3
Q\%inh 1: So do quy trinh san xuat xi mang “Bim Son”.
N .
3.2@‘@uyét minh quy trinh sin xuat xi mang:

Kr
N

%\F
$ 3.2.1 Qua trinh chuin bi nguyén nhién liéu:

Quy trinh sdn xuat xi mang dugc mo ta qua 3 giai doan cu thé nhu sau:

Tir mo, da voi duoc khai thac (nd min) va duoc van chuyén bang xe tai vé
d6 qua may dap bua (1) dua vé kich thuéc nho hon va dua 1én may rai liéu (2) dé
rai liéu chat thanh ddng trong kho (ddng nhat so bo).
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Tuong ty voi dét sét, quing sat( hodc da do), than da va nguyén liéu khac

cling dugc chat vao kho va ddng nhét theo cach trén.

Tai kho chira, mdi loai s& duoc may cao lidu (5) va (6) cao timg 16p (dong
nhit 1an hai) dua 1én bang chuyén dé nap vao ting Bin chira liéu (7) theo ting loai OO
P4 Voi, Pat Sét, Quang Sat, Thach Cao, Than... (/o.

Than D4 tho tir kho chura s& duoc dua vao may nghién dimg (20) dé r@@‘n,
v6i nhitng hat dat yéu cau sé dugc dua vao Bin chira (21) con nhiing ha}"hua dat
s€ hoi vé may nghién nghién lai dam bdo hat than nhién li¢u chay @an toan khi

cap cho dau 10 nung va thap trao d6i nhiét. C/o

3.2.2 Qua trinh san xuit Clinker thanh pham: C/&Q

Twr céc Bin chtra li¢u (7), tung loai nguyé L@? duoc rat ra va chay qua hé
thong can dinh lugng theo dung ty 18 cap ph@‘a ra tir nhan vién van hanh diéu
khién (ty 1& phéi liu dugc quyét dinh tir ghdne thi nghiém). TAc ca nguyén lidu do
s€ dugc gom vao mdt bang tai chungé% dua vao may nghién ding (8) dé nghién
vé kich thudc yéu ciu (<15% kh&ua san 0.08mm), tai day nguyén liéu da dugc
ddng nhat mét lan nira. Bot li§u sau khi nghién duoc chuyén 1én Silo chtra liéu
song (9) chuan bi dé ca 10 nung, duéi Silo liéu sdng phai c6 hé théng suc khi
nén lién tuc vao Silo dMiép tuc dong nhat l1an nira. Pé c6 mot san pham Clinker 6n
dinh chung ta thf%}guyén liéu phai qua it nhat 4 1an dong nhat nguyén liéu.

\@‘N
Lo @\ung Clinker (12) va thap phan giai (11):
&

\Lb nung (12) 1a mot 6ng tron dudng kinh tir 3 - 5 mét va dai tir 30 - 80 mét
}@&y vao cong suit cua 10. Goc nghién cua 10 tir 3° — 5° dé tao d6 nghién cho dong

@¢ nguyén lidu chay bén trong. Tai dau ra ctia Clinker s& c6 mot dan quat théi gio twoi
‘e lam ngudi nhanh Clinker (1am ngudi cang nhanh cang cho chat lugng Clinker tét

hon).
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b) Thap phan giai (11) 1a mot hé théng gom tir 3-5 ting, mdi ting c6 1 hodc 2
dng 1ong dang chop c6 ciu tao dé ting thoi gian trao ddi nhiét cuia bot liéu. Bot
liéu duoc cap tir trén dinh thap va di xudng, nhiét nong tir than duoc dét chay tir
thap phan giai va 10 nung di 1én sé& tao diéu kién cho phan tng tao khoang bén

trong bot licu. Mac du bot li¢u di xuéng va khi néng di 1én nhung thuc chét qua

OO

*
trinh nay la trao doi nhiét cung chiéu do cau tao ddc biét ciia cac Xyclon trao d@o

nhiét. N
ol
Than min duoc rat tir Bin chira trung gian (21) cap cho céc béc pl{un o thap

trao d6i nhiét va dau 10 nung dé dugc dbt chay nung nong bot lié 0

<

Bot liéu séng dugc rut ra tur Silo chtra (9), qua can N luong va dugce dua
1én dinh thap trao ddi nhiét bang thiét bi chuyén dung, 64 trén dinh thap (11), liéu
tir tir di xudéng qua cac tang XyClon két hop voi noéng tir 10 nung di 1én dugc
gia nhiét dan 1én khoang 800-900°C trudc KWNd1 vao 10 nung (12). Trong 1o, &
nhiét d6 1450°C céc oxit CaO, SiO,, A@f}, Fe,05 co trong nguyén liéu két hop
v6i nhau tao thanh mot sé khoang cm% quyét dinh chat luong cua Clinker nhu:
CsS, C,S, C;A va C4AF. Vién %@Br ra khéi 10 sé roi xuéng dan lam lanh (13), h¢

2\

~

théng quat cao 4p dit bén dydy}sé thoi gié twoi vao lam ngudi nhanh vién Clinker
vé nhiét do khoang SQ(\O)OOC, sau do Clinker sé duoc chuyén lén Silo chtra
Clinker. OO‘
O
3.2.3 Qua Erwasﬁn xuit xi ming va dong bao thanh pham:
N\

Qnker s& duoc rat tir Silo, cap vao Bin chita (15) dé chuan bi nguyén ligu

ch@% trinh nghién xi mang. Tuong tu Thach Cao va Phy Gia tir kho cling dugc

‘rcghuyén vao Bin chira riéng theo timg loai. Dudi mdi Bin chira, nguyén liéu dugc

N

qua can dinh luong theo dung khdi lwong cta don phdi liéu, xudng bing tai chinh
dua vao may céan (16) dé can so bo, sau d6 dugc dua vao may nghién xi mang (17).
Bot liéu ra khéi may nghién dugc dua 1én thiét bi phan ly (18), tai day nhitng hat
chua yéu ciu s& duoc hdi luu vé may nghién dé nghién tiép con nhitng hat dat kich

thude yéu cau duoc phan ly tach ra, di theo dong quat hut dua 1én loc bui (19) thu
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hoi toan bd va dua vao Silo chtra xi mang (22). Qua trinh nghién s& dién ra theo

mot chu trinh kin va lién tuc.
Tir Silo chtra (22) xi ming s& duge cap theo 2 cach khéc nhau:

¢
% Rut xi mang cip truc tiép cho xe bon nhin hang dang xa/roi. O

0

% Va cp qua may dong bao (23), dé dong thanh timg bao 50kg giao dén tu@/

phuong ti¢én nhan hang. \¢
X
Ciing tir silo chtra xi ming, xi mang dugc rat va phdi lieu Néi nhau tao

thanh céc loai xi mang khac nhau r6i mgi dong bao thanh phamoo

¢
3¢
NN
@\‘“
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