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Raw Material Crushing and Processing Production of Raw Mix

=
., '
X Separating
1 = " Dust Collector
CQuarrying of Limestons and Marl |
Crushing I g
" — ! " /;

Electrostatic Filtar

Storage, Homogenisation Drying + Grinding
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G101 thicu

Bach khoa 09.2003

 Codng nghé truyén thong. Nguyén 1y co ban hau
nhu khong thay do1 trong thoi gian dai.
e C6 nhiing tién b dang ké vé

+ Giam nang lugng ti€u ton.
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+ Gi1am vé co ban sy 0 nhi€m mo1 truong.
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G101 thicu

Bach khoa 09.2003

e Trong khoang 30 nim trd lai, c6 sy tién bo dic biét
nhanh veé:

+ K§ thuat dot.
+ K§ thuat nghién
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G101 thicu

Bach khoa 09.2003

e Trudc het la su plat minh ra canxino, lam tang
dang ké nang suat 10.

* Thur hai la viéc phat trien may dap truc va may
nghién ding. Pong thoi 1a viéc st dung cac thiét
b1 phan ly dong do1 mai.

. Tiép d6 1a viée ung dung diéu khién tu dong moi
qua trinh san xuat, bao gom ca 10, lam giam nhan
cong va tang tinh 6n dinh cua h¢ thong, dong thoi
cling dem lai nhiing su tiét kiém nhat dinh vé ning
lwong..
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G101 thicu

V& 6 nhiém méi truong, di khong ché duogc:
+ Luong bui giam con 0,2+0,3 g/kg x1 mang.
+ NO, con 1200ppm /m? khi Io.

+ SO, con 400ppm /m? khi 10.

+ CO con 500ppm /m? khi 10.

Trong cac canxino dac biét, NO, < 400ppm.

Van dé con ton tai chi 14 luong CO, trong khi thai.

Hudng phdt trién: str dung nhién liéu thay thé, dot
rac thai.
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Phéi liéu
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e Ham lugng 62+-69% %
« Tham gia tao tat ca cic khodng %
C aO chinh cua clinke XMP %
* CaO, anh hudng x4u t6i chat [

luong CL va XMP

e Nhiéu CaO, dong ran nhanh,
mac cao, kém bén trong moi
trrong xam thuc
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Thanh phan ho4 ciia clinke xi ming Poocling



e Ham luong 17+26%

. e Tham gia tao cac nhom khoang

S 10 silicat (khodng khé néng chay)
2 cua clinke XMP

 Nhiéu SiO,, déng rin cham,

mac cao, bén trong mo1 truong
xam thuc
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Thanh phan ho4 ciia clinke xi ming Poocling



e Ham lugng 4+-10%

e Tham gia tao cac khoang nong
Al O chay (aluminat canxi va
2 3 alumoferit canxi)

e Nhiéu Al,O;, d6ng rin nhanh,
toa nhiéu nhiét, kém bén trong
mo1 truong xam thuc, tang do
nhot pha long clinke
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Thanh phan ho4 ciia clinke xi ming Poocling



e Ham luong 0.1+-5%

e Chu yéu tham gia tao khoang
Fezo 3 nong chay alumoferit canxi

e Nhiéu Fe,O,, gidm mdc xi
ming, ting bén trong moi
treong xam thuc, giam do nhot
pha long clinke, giam nhiét do
nung clinke
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Thanh phan ho4 ciia clinke xi ming Poocling



e Gom Na,O va K,0O. Tong ham
luong 0.1+5%
R O e O nhiét d6 cao bay hor mot
2 phan, mot phan tham gia phan
tng tao cac khodng chira kiém
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« Nhiéu R,0, giam mac x1 mang,
khong on dinh thé tich, gy
loang mau (néu dung lam vira
trat), &n mon cot thép
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Thanh phan ho4 ciia clinke xi ming Poocling



SO,

Ham lugng 0+1%

O nhiét d cao sinh khi SO, bay ra
mot phan, mot phan tham gia phan
ung tao cac khoang chtra SO;, lam
giam ham luong mot s khodng
chinh

Nhiéu SO,, gidm méc xi ming, tao
cdc hop chat c¢6 nhiét do néng chay
thap gdy hai cho hé thoéng 10 (chu
yéu 10 c6 hé cyclon trao d6i nhiét)
Cuing vé6i R,O giy anh hudng xau téi
qua trinh nung luyén cting nhu tinh
chat khodng hod va xay dung sau nay
cua X1 mang

Bach khoa 09.2003

o’

A

Thanh phan ho4 ciia clinke xi ming Poocling

2
<
=
=
-
5t
O
7
@
Z
O
O




€00C 60 eOou sme.H 0242 Um HHON ONOO




e (CoOng thuc hoa 3Ca0.S10,

e«  Khdi luong riéng 3.28g/cm3

e Ham lugng 40+-60%

‘ f S (S tinh khiét chi ton tai trong phong thi nghiém. Trong
clinke cong nghi€p C;S tOn tai dudi dang dung dich rian
3 bén vai tén goi 1a Alit

e 54Ca0.16510,.Mg0O.Al,0,

*  Ca, Mg,Al(Nay 5K 5sFe) 5)036(A1,513,0,4)

« C,S tinh khiét bén trong viing nhiét 6 1250+1900°C,
duéi 1250°C bi phan huy
CS>C,S+Cy

e C,S tinh khiét c6 tinh thé hinh luc gidc déu

 Khoang alit dong ran nhanh, toa nhiéu nhiét, khong bén
trong moOi1 truong xam thuc (ddc bi€t la modi1 truong
sunphat)
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Cong thirc hod 2Ca0.Si0,

e C6 4 dang thu hinh o, o, B, ¥

C S . Kh01 luong riéng cua cac dang
2 lan luot 1a 3.04; 3.40; 3.28;
2.97g/cm’

e Ham luong 15+35%

e C,S tinh khiét chi ton tai trong
ph(‘)ng thi nghi¢m. Trong clinke
cong nghigp C,S ton tai duoi
dang dung dlCh ran bén voi tén
go1 1a Bélit

* Cag,MgAlFe(Na, K, 5)(Al,S1,,0,¢,)
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048

Dang aC,S ton tai trong viing nhiét
do 1425+2130°C.

Dang o'C,S ton tai trong ving nhiét
d6 830+1425°C. Dudi 830°C, chuyén
vé dang BC,S néu lam lanh nhanh,
vé dang vC,S néu lam lanh cham
(kém theo ting 10% thé tich)

Dang BC,S kém bén, ton tai trong
vung nhiét do 675+830°C Luu lau 6
675°C hodc ha nhiét do xudng dudi
675°C, chuyén vé dang yC,S (va ting
thé tich)

Dang YC,S ton tai trong vung nhiét
do dudi 675°C
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048

Kha nang két dinh (theo quan
diém hoa hoc tinh thé) giam
dan tu dang o to1y

Chi c6 dang B va v ¢ thé ton
tai trong di€u ki¢n thuong. Chi
dang [3 1a can.

Céc bién phédp on dinh dang B:
+ Lam lanh nhanh

+ Tao dung dich ran bén, nén 1a
BC,S. b6 1a Bélit

Bélit it toa nhiét, mac cao, bén
trong moO1 trerong xam thuc
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CUA

Gom mot diy dung dich ran (C5A,
CsA;, CpA4, CA, CA,, CAy), trong
do chu yéu la C;A

Cong thuc hoa 3Ca0.Al, O,

Khoi lugng riéng 3.04g/cm3

Ham luong 5+15%

C,A tinh khiét chi ton tai trong
phong thi nghiém. Trong clinke cOng
nghi¢p trong mang ludi C;A con hoa
tan nhi€u Oxit khac
Na6K2Ca78Mg4(Al44FeSSi7O1§0)

C;A déng ran nhanh, toa nhiéu nhiét,
khong bén trong modi1 truong xam
thuc
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e Gom mot diy dung dich ran (tur
C¢A,F to1 C,AF,), trong d6 chu

C ﬁ F yéu la C,AF
e COng thirc hoa 4Ca0.Al,0, Fe,0,

e Khbi lugng riéng 3.77g/cm3

e Ham luong 10+-18%

 C,AF dong ran ghﬁm, cuong do
khong cao, bén trong moi
trrong xam thuc
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y e Gom cic khoiang KC,,S,, (g6c
Khoang csvnca,ebeca)

e COng thuc hoa

Chﬁ'a K,0.23Ca0.12Si0, va

3 Na,0.8Ca0.3Al,0;

kl cIl * Sy hinh thanh cdc khodng chira
ki€ém lam giam ham lugng cac
khoang silicat, tang vo1 ty do
12C,S + K > KC,S,, + 13C,, (1)
12C,S+K > KC,.S;,+Cy ()
3C,A + N > NC4A, , C,, 3)
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Thanh phan khoéng cua clinke xi ming Poocling



e Cu 1% K,O tao ra khoang 20%

/
Khoang KC,:S,, va lam giam khoang
: 20% (C5S + C,S)
chira

Cua khoang 1% Na,O tao ra

. khoang 10% NCgzA; va lam
i iam khoang 10% C,A

kteém  somkhomsiones o

* Khi nung c6 mat CaSO, cac

khodng chtra kiém bi phan huy

( J
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 Khoang chtra ki€m lam xi1 mang
dong ran khong on dinh
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Thanh phan khoéng cua clinke xi ming Poocling



. C,S.CaSO,, 3CA.CaSO,

Khoang - ¢ cs:

Bach khoa 09.2003

 CAS,, C,AS...
kHae « MA, M,S, CMS, C;MS....
 C,T,, C,P...
e Cac oOxit ty do CaO, MgO,
Cr,0;...
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Thanh phan khoéng cua clinke xi ming Poocling



Ph e Ham luong 5+-10%
d  Luong va thanh phan phu thudc
o toc do lam lanh, thanh phan hoa
thuy phéi licu
A * Luong S10, chi chiém khoang
th 7%, con lai 1a cdc Oxit khéc:
CaO, Al,O;, MgO... vo1 cac
lien két Al-O, Ca-O, Mg-O..
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Thanh phan khoéng cua clinke xi ming Poocling
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Cong thuc day du
_(C-C,)~1.65A-0.35F —0.7§
2.8(S—S..)
e Cong thuc rat gon
C—-1.65A-0.35F
2.88

KH
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KH =

o’

e Khoang gid tr1 thong thuong
0.85+0.95
e Dinh nghia:
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Cac modun, hé s6 dac trung



e Cong thuc day du

~100(C-C,,-0.75)

LSF =
2.85 +1.18A+0.65F

Bach khoa 09.2003

e CoOng thuc rat gon
100C
2.85+1.18A+0.65F

LSF =

e Khoang gid tr1 thong thuong
90+100
e Dinh nghia:
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e Khoang gia tr1 cho phép 13

e CoOng thuc =
S

o

n=MS$ =L =

A+ F =

o~z

S

o

an

e Khoang gid tr1 thdong thuong
2+-2.6
e Y nghia:
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C,S+C,S
C,A+C,AF
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Cac modun, hé s6 dac trung



e Khoang gia tr1 cho phép 13

e CoOng thuc =
S

A o)

p= MA = — ?3

r S

S

o

an

e Khoang gid tr1 thdong thuong
1.4+-1.7
e Y nghia:
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C,A

MA ~ —3=
C,AF
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Trong nhu‘ng nam gan day khong cO thay do1 157
Chu yeu dung cac may dap bda 1 hodc 2 roto hodc
may dap xung.

Khi vat liéu rat cu’ng thi két h0p dap ham voi dap

 Béch khoa 09.2003

truc hoac dap con.
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C6 nghién chu tr1nh km/chu trinh ho.

Béch khoa 09.2003

C6 mdy nghién bi, nghién ding, nghién Horomill...

Gan day, h¢ thong nghlen thu:cmg kem theo may ,
nghién so bd, pho bién 12 mdy nghién con lan.

Khoang 10 nam tro lai day, viéc dung nghién dimg
nghién liéu tré nén pho blen hon do tieu thu nang
luong riéng thap hon va say duoc vat liéu co do a am
¢ao hon so may nghién bi.
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Phan ly

 Dung phan ly anh huong dén hiéu suat va tiéu ton
nang lugng may nghién.
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e Hiéu suat phan ly cling anh hudng tuong tu.
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Phan ly

Bach khoa 09.2003

- | | * Kha nang phén ly thé
sl AF g "erees  hién trén dudng cong
e 7 ~ Tromp.

"« Céc phan ly doi méi
Secondary A A .
USSR Ot cho phép tang nang suat
AR khoang 30+32% va
Oy giam nang luong tiéu

thu khoang 20+30%.
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Dong nhat rat quan trong vi'liéu cap chodd phai rat
on dinh vé thanh phan hoa

Dé van hanh 10 6n dinh can dao dong cua LSF<1

Bach khoa 09.2003

Dong nhat so bo rat hiéu qua khi liéu kém G on dinh;
tay nhién gid dau tr 1ang khoang 10% tong gia.

@) nhleu phuo’ng phap dong nhat s0 bd. Néu dong
nhat tot hé.so-dong nhat c6 thé 1én toi 10.

Pé tang hiéu qua dong nhat so bo hon, su dung thiét
b1 phan tich lién tuc PGNAA; (Thiét bi phan tich
kich hoat gamma bang phéng xa notron).

CONG NGHE XI MANG
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Thiét bi PGNAA
CB Omni Cua Thermo Fisher
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T‘W\W‘MWW\ T Déng nhat tinh

C6 nhiéu phuong
phap.
. Dong nhat lién tuc

| 4y =4 bang khi nén, dong
Se = 0.70 %CaQ : ; & dleu khleIl dlIQ'C la

Ser = 0.13 %Cal
San = 0.03 %Ca0

Homogenising factor y phuo,ng Phép théng
oL A dung nhat hién nay.
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Nung clinke

Phuong phap khd chiém uu thé do tiéu
ton nhiét riéng nho (khoang 720
kCal/kgCL) so phuong phap uot
(>1350 kCal/kgCL).

SO tang trao d6i nhiét phu thudc do am
nguyén licu.

Ty I¢ L/D giam. L0 méi chi con 2 bé d&
ba C(/)? cai tién vé cau tric cic cyclon
trao do1 nhiét, cho phép giam sut ap.
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Nung clinke

Bach khoa 09.2003

e Su ra doi cta canxino gidp ning suat 10
taing khoang 2,5 lan.

e COng ngh¢ canxino cO6 hai dang, mot
dang c6 dung gié 3 va mot dang lay gi6
qua lo.

o’

e Miurc do canxi hod trong canxino khong
16n hon 90+-95%, dé tranh qua nhiét va
ton that nhi€t 16n ta1 canxino.

A

>
<
=
<
([_u.
um
@)
Z.
@)
Z.
o
@)




Nung clinke
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| i 70-85% of

w material
'/ e Cau tric canxino
B 1 da cO nhiing cai
‘, | ‘ tién dang ké, dic
TE“EE‘”’ | biét vé mat gibi
4 han 6 nhiém moi
Y

Oxidizing zone
b

o’

Reducing zone

. truong.

\ 15-30% of
material
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Y 70-85%of

material oQ)
=
¥ ° (\!
Nung clinke 2
% )
<
‘ <
Tertiary gir 30, 6; 3 LOCATION =
\, 3
Reducing zone L £ ,j
v |iw 4} 20| 4| 2} @
Fucl i -.{ ;\3 »
" TN 15-30% of &z r 3 L
| material Bt =1 @
I 5y 10 2| 1
CO+NO->CO,+ ¥ N, )
H,+NO-> % N,+H,0
1V H,+NO>NH,+H,0 ol ol 0 (

RETENTION TIME OF GAS (SEC)

NH,~> %2 N,+1% H,

e Cho phép giam 70%NO, tu 10 ra.

e (Giam CO sau canxino chi con 100 =
200ppm khi CO ra khoi khi 16 1a 3%
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Lam lanh

Bach khoa 09.2003

Lam lanh anh hudng 16n t6i tiéu ton nhiét cua 1o va
chat lugng x1 mang.

Qua4 trinh 1am lanh dién ra trong mdy lam lanh.

Co 3 dang may lam lanh

+ Kiéu quay

+ Kiéu hanh tinh

+ Kiéu ghi

Kiéu quay va hanh tinh, lugng gi6 1am mat clinke chi
dat 0,85+0,95 Nm>/kgCL nén nhiét do clinke ra cao
(>150°C).
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N Single grate cooler

Bach khoa 09.2003

ﬁ Combi-cooler

A
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Nghién xi ming

Bach khoa 09.2003

. Nghién bi hiéu suat thap, phﬁq Ion nang lugng
chuyén thanh nhi€t nang nén gan day phat trién
cong nghe st dung nghlen ding d¢ nghlen X1
ming, ca nghién ban hoan tat 1an nghién hoan tat.

« H¢ qgh1en ban hoan tat két hop nghler; ding va
nghién bi cho phép tang nang suat nghién
30+60%, tiet kiém nang luong 15+25%.

e Tuy nhién 4p luc nghién cua ngh1en ding con kha

cao (max 350MPa), vat li¢u lot dat tién nén gan
day bat dau phat trién thé hé mdy nghién mdi.
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Nghién xi ming

oa 09.2003

) .xMaterial speed control system
e May nghién Horomill chay vo1\ ap luc kh

Scrapers ;
40+ ton namgtluong

oy i
L ]
L ®
\ Y
-

A

Centrifugation
zone

4-6 gr'inding
actions



Tu dOong hoa

Bach khoa 09.2003

e Qu4 trinh c6ng nghé va cdc thiét bi co khi dé san
Xuét xi mang da tro thanh mot hé théng dong bo.

e Chat lugng, tinh da dang san pham, bao vé méi
truong, cdc nhién liéu thay thé va quan 1y ning
luong 1a nhitng van dé doi hoi su quan tAm hon nita
cia nguodi quan 1y nha may. Pay 1a Iy do chinh dé
dua mdy tinh vao ho tro diéu khién qud trinh va
quan 1y hé thong thong tin.
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Tu donghoa

Bach khoa 09.2003

« Tu dong hod trong nha mdy xi mang da cé budc tién
dai, tor cho tu dong hoa tung phan tién dén tu dOng
hoa toan by day chuyén cong nghe.

o’

A

>
<
=
<
([_u.
um
@)
Z.
@)
Z.
o
@)




