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2C,S +6H = C,S,H, + 3CH + 120 cal/g
2C,S+4H=C,S,H, + CH + 62 cal/g
C,A+6H=C,AH.+ 207 cal/g
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C4AF + 7H = C,AH, + CFH + 100 cal/g
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Product
discharge
port
Raw material o
% Classifier

blade

Feed sprout »* |
Grinding roller Gas intake
/port
Hot gas from
kiln, preheater
or cooler

Detail of roller mill, which combines crushing, grinding,
drying, and classifying in one vertical unit
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1) Steps in the traditional manufacture of portland cement

Urilling ig
7 Dherburden

Each raw material
|5 dored separddy

Limestone

Raw materials consist of
combinations of limestane,
cement rock, and shale, clay,

sand, oriron ore |
Frimary crusher

Raw materidls conveyed
Secondary crusher ta grinding mills

1, Stone is first reduced to 125 mm size, thento 20 mm, and stored,



To air separator wp
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?: % E g collector
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0 Wi \/ \wr/ V7 o botalr
2 O e T, s fianace
& (';'_ e — ¥ XX X o
o Raw materials wp J |
s are propariioned Dry mixing and Ground raw
_ blending silos material storage
OR  2.Raw materials are ground to powder and blended.
Vibrating
screen g7

YWet Process

LI AT |l

R M Grinding il ' e o)L
Raw materials wp SIuMY iy is mixed and blended s Slurry  Storage basins
are proportioned pumps pump

2. Raw materials are ground, mixed with water to form slurry, and blended.



Materids zre
stored separady

Dust Raw mixis kin burned to Clinker
partial fusion
collector

Coal, oil, g==,
or other fuel

Fzn Dust bin Rotating kiln Clinker cooler

Clinker and gypsum conveyed =
to grinding mills

3. Burning changes raw mix chemically into cement clinker.

ir Dust
separator ¢
P . - ./=

collector

Materials are N
proportioned

Grinding mill e, = ~ o I — S — =
ool Bulk storage Buk  Bulk Box  Packaging  Truck
truck car car machine

4. Clinker with gypsum is ground into portland cement and shipped.



Loiingrie 2) Steps in the modern dry-process manufacture of portland cement

” Owverburden

To Crusher
- Ezch raw maerid

Limestone

Raw materials consist of
combinations of limestone,
cemert rock, and shale, day,

sand, or iron ore ;
Primary crusher

Raw maerids conveyed wp
Secondary crusher to grinding mills

1. Stone is first reduced to 125 mm size, then to 20 mm, and stored.

High-pressure grinding rolls
(optiond , usually used in
) conjnction with abal mill)

: o
|°. To
: 15,2 \N| ZF @ 4 preheaer
] X
¥ W T &
onh ot ek i % Product
R o discharge
Rawmaerids p 1 ‘ port
are proportioned Raw material
L R oreumslimums ‘ Classifier
Roller mill i o blade
Dry mixing and Ground raw ’
blending silos matenal storage
Fead sprout

2. Raw materials are ground to powder and blended.

Grinding roller

Hot gas from
kilm, preheater
or cooler

Detail of roller mill, which combines crushing, grinding,
drying, and classifyingin one \ertical unit



Hot gases from preheater or clinker cooler to raw mill

Raw material feed \

x Preheater. Hot gases from kiln heat
6 ¥ raw feed and provide about 40%
calcination before feed enters kiln

Some installations include a Flash

Furnace that provides about88%to 9% Materials are
calcination before feed enters kiln stored separately
¥
Dust Tertiary air duct
collector ¥

“ ~
! .
I JAir' i F

Fan Dust bin Rotating kiln Clinker cooler

Clinker and gypsum conveyed
to grinding mills

3. Burning changes raw mix chemically into cement clinker. Note four-stage preheater, flash furnaces, and shorter kiln,
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e CEMEN
Exhaust  Efficiency
s ot gmjlﬁt High efficiency
collector fo dust separator
o collector Mill product
Fan | {1 (]| = and air
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Secondary
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B=— = - |
BE-EE N
! 1 Prmay i rom
24 i mill air sweep
I
" 3 '\ Finished cement
s SIS sl
Materials are M % C\‘\“\( ) \-‘1""1‘ ";l (Sepa)rator TEjECtS ~
i ) retumto mill | - -
proportioned (X) At : Alr
/ a—g C AL | i
Twin high-pressure roll N -“f'-“:f"-»’*-'"'.'i.‘u"‘ﬂf':f discharge
press to precrush clinker Grinding mil
entering the ball mill Bkt Solids
optional UCKE %
oplore elevator
to separator Cement
pump

4, Clinker with gypsum s ground into portland cement and shipped.
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Chemical Compounds

in Portland Cement
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Delivery of Cement

Process



Videos Linking/Hamle Siman.MPG
Videos Linking/Hamle Siman.MPG
Videos Linking/farayande tolide siman va beton.swf
Videos Linking/farayande tolide siman va beton.swf

AL gle plew g5l
SV s el plaa g5 5 I (Jsene) | 5 gl U
23 Ol £ 5 G 0l sh o ealial Glew opl L BB,
s gl Sige IST
IO PCIF PP S CREF S W) ) | o
Ly s g oS C3A, C3S gl ¢5 ool S5
b e 21 3IC28
3y oo adgl gla 5oy 50 Caglie el Cet ] sl
V) Sl gl gl &g g lid Cuglie ¢ Cawglie g S o3Il gl

0338 o3lizul [l 5 locw ST Iy 658 o4 S oIkl 0js, YASNF
Deh o4 S 3l eja, FY oYY (V) gla e slin



(£ 559 Ml D
035 u':‘i‘f‘ C3S 9 ( YYO6 Cm2/gr U )J}& P 0y Y\a QLo..:.w SR
..Sj.«f'u Ta

Jyobw‘w;rbé‘jéﬁyé )‘w‘ug.c.a

5 ylecs 51 szl 5,1 40

=S 5L 53551 b LB el g oS Sl (1

(025 & ) S s sshte 4) b gla Sl a3 53 (2

Sdzes o135 0 g 355 s 03l ST (gl ¢ and gla L7 5o (3

5,8 15



S 29 IV oo gl

D gd o 3gdows Prcallgr ol sloul Oyl >~ 1

o511 5T 055, FY LYY Y (gla Cunglin 5 Al (o 25 25 plocw £ 55
D oo 4B S

IV 5 glewws 5l oslizal 54050

(e o ol 8 5 (5l ) o (gl (6325 % )3 1

(1 Sl a3 Fr VL) s 8 3o .2

Al SYeb s T ool olKe b o Sl 356 s Slas .3

DS ey 3 Al edany oo ol Jome 0 Sl s 1 g oS Sla 3 %0
AL ST Gle ad



(G )V o gl U

ey (23 G feS @ e 58 0l ) C3A i

o3l (sl Lo )30 B Y o S g e S (iblis 55 Gloc £ 55
L dSul gl b b Wl sgd

Ded o S o3Il 5T o5, FYHYY (1Y gl e slis

b e YO rem2/gr s sde> e & ke i s



(ASTM-C150) yles Ctliea £1 51 53 oins K5 51l oy

C4AF C3A C2S C3S e
8 12 15 59 I

12 6 29 46 Il

8 12 12 60 1l

12 5 46 20 IV

12 4 36 43 V




gl T 5kl bl
S |0 |2 Ologw pl

_9\ TR 8 _;

z% s C4AF C3A CZS CBS D
2/114,218/0(9/2] 6-10 | 812 | 20-30|45-55 Prrey |
1| 3|06/0|8/2| 6-12 | 5-7 |25-35|40-50| suz ! sens 1
9/116/213/119/3| 0-15 | 8-14 | 15-25|50-65 S5 11
1{7,213/0(9/2(12-13| 4-5 |30-50|30-45 UJ\J:»(.S AV}
1/6/114,0|17,2|10-20| 0-4 |25-35|40-50 Sl g L5 V




W/c=0.4 L s e oY) Oyl o s lews

140

[EEY
N
o

-
o
o

1V
80 —V
Il

60
I

\:t)-krh h:{)‘Jsh.)‘-Laﬁ

3

O

40

Cal/gr

20

0 100 200 300 400 500 600

(Us) o))



las S5 640 8

(sl ook olomw) 518 AT (g o5bs; olenw
LD B YD s Ygamn 345 oo obenT SIS U ol jan 58T Cigd o)l w
’Jjj“g_s'°°'>u':'“‘°J\:’J“°)"C)L‘“:‘“

—0e5 53 OlF o el | 1 28T e 55 0l 55 C3A i
S als WS Cuglas pimean 3 S el QT)'\VwinyLSLa
ol 2SI o 51 0T a3

el S o G gl !

sl ol 4 bl 587 e K

ﬁ&:",“-“"x?u‘)‘} o> \at] >)ﬁu4§*~‘ﬁuﬁ‘iﬁ s plelu s
AR TR L e



sl ool Dlasw 53 53 3 50 (S| Ao s

LIS} SRR
CaO 00 — 27
SiO, 40 — 20
Al,O, 28 - 10
MgO 8-038
S 3.7-1.1
MnO 35-06
le-04

Fe,O,




Y558 ol

555 op i peia T ki b ks 5150 4 Y55 5
5l ol CA(OH)2 b 85 Js et ylb Sloww ool 355 3150 oy
ST o My Slorm Cool isd (o oS 5 plagwr () gl s
SRS ol e T Sl oy B B0 o plesn 55 (Y55 L)
By T
ol Sl gz oS 5515 oS ad sl G slis
2l o o S ‘_5.<."J.€« b cv.ﬂjz.a 36 e gylw el (gl dw js
Nin gl v
b 0¥ )

F 5 Y555 =Y



N Y C‘y’\\/
Ls;‘:.‘::.f" s §B-—\

b oY, Y
752 A gy S - Y

(e ian Moo v

(J“'.."l:"‘”ﬁjgt."") (sl 03 93 -



Cd ol oyl
.Jjﬁscobulw‘wéuo%o)‘ﬁbjb

Cdole o Sha Y
Ob‘ﬁ‘.’ﬁ.‘?}i’_\

033 pl 38 Y
Yb C;.A)La,o -y

YLBLSLQC)J‘FA.?-JJJ.B‘L:JJJL&}@)&A—?

oW o 212 53 (o Csling oS C3A (o115 -0

Sed oo dd g ol 939,95 b A8 5 Glew oy



sl ol U
355 oo oslinal STok 9 Ko 2T Jlasl (gl ol glaylS 5
3yls (oS Cwlan
ods 534 oy b g SaT Saws 8 AP0+l SIS dp 3 B
o392 v by

2btew S5
YL oL 5 Sl

Hlews [ISHB T oSS



g plaw U
o3l g5 5Sa 5 Ugw ¢(g)l3 ¥ o (g )13 5B ¢l gyl ey
S 4 (o
3y oo Bl Sl 5 256 s S35 530 3l ge ol s

L s L

3Lzl oS Jlws p S5 e S s (paT i T8 LS
.3‘9.&5.4

i sl Sl s b oglasle b g glere a8 s
.J:fwoJW\



N e gl 53 53 59 g0 ol 5l g

7 p el
°L.2“”‘L§\°)'€'§"’)j Ls.'.'.:.ej.b‘g.}u.b‘

LS"JJ'?'Y‘@L""’“TLS.’T j.i..c..\.:.wf\

o s Jile 355 655, oS eS|

Lg‘o}@.g dhfv\:wf‘

ol oS




NS 53 b o e Ologw U
5 adsl ol olge o573 5b o i Al b laces b (T S e 0l 4

Al il gls lecss 4 S S slie U 5 LT 3
il op Al e gl Gl 0p 5 9 pme ) (B (less

uu\ftcsyiu»osm\oxﬁw&@wj‘&&jbébqyjs
355 ol e pd bas la 3151 C)Tv-?o'

.::;@éhé\&tfjﬁ&wycwgpua

T G 31 o Slaces o 205" (ShIrINKEGE) Lo

5135 5 duwle 5 o o Jaucte gloww 51 S 5 :((GFOUD) &5 §



S s Sk e 2553 (D5 8) ediph Luie o (ol 2l o s




(2 Oloes) 5o ST 2 o =Y
AT K 5 oy S Jols a5 ConS g oy Fr (ST Ko o5 Fr 550>
B8 o g (G ey e
e 5 2l 2l Y
ol O g ds Sl 4
.C.M\J;.U)'L;L:&- A
(ol p sl sl 25T 2l 53) 3515 (65 9 ool
AS o cS gl Cele YF sy Caglis doya A LIV




(($52 Olozms) e I 3 Olos DS 5

Yt

MgO

TiO,

FeO

Fe,O,

CaO

AlO,

Si0,

2N 1.5

6.5

109

40 ) 36

41 N 37

83




wu‘quWffoM&M@Cb

ASTM 4 BS clas it
ISy ol 3l bil (g aid LS 5 jlasliwl (gas ddb
ASTM Olosw £93 BS Olow £95
C150-84 l¢s 12:1978 some Ak, Ola
C150-84 Il ¢ 12:1978 ok il 395 A5 s
C150-84 WE 1370:1979 | oS 2ol bk,
C150-84 ¢y . bz ol Slon
C150-84 Vs 4027:1980 S g LS L,
C595-83a | IS(MS) ;1S ¢ 5| 146:Part | 5T so,bs, Lk
2:1973
- - 4246:Part | ool LSt
2:1974 =
C150-84 - 12: 1978 Ao A5 5y
IP ¢ s 4627:1970
C595-83a Pes 6588: (Draft) Y55 Ak,
I(PM) ¢ 5 3892:Part

1:1982




Olosws gla b1 ¢ 5

3,90 uoly>
Olos (o2 3) S 52 gludb | Jog ol &y | (S
Olezw Slos 5
....S u}w &:«A}uﬂ &:aﬂ ‘50“.&0

3| ULA; bl &l on U:’LS Obe [ PRERGRPS




ol J&s

mc
3<P< 3.25 pe = -
s S (S8 oIl
o gla f S Le flask de chatelier
64
PC = Ve

s 13 0l b wl mlo oz = VC
..u;su.oauaT%W¢;9v,\@6@\@@wdjjséu









$loss JBs c5) 2 Fse Jolse

Ou\i‘}‘}b CJ[’- _)-3 ; g II
groxaie 9 ot
04::.})3 &:Jl?- )J
S s st i S sl (Bt g sy e gt il

-JJ'; B T = R
Oloows szi)-lv

(Sl 28 J&s il 3 4 S 5 55 4 ,a) b s 5.V



035 J&s oslizal 3,l4e ®

S5 b oo 4 b B ke

aiia gz b o G 3 e (G55 5l 5,57 ]

Oleow )33 (gn 4lls

Qﬁﬂ:& VO 9 OJJQ:A Yo t._g‘ 92 )‘ASTM'C184'76 L’ L;.:U:.c
. S gd oo onlaul



(Oloww ) 0bew 605 ©

YA« Cm2/gr J;‘jg}wéude;‘jbﬁdcoJW‘uchhwﬂ ¢
T o s 5 Jge 58 Sl ik oSas g s w0 T (o5 o510l @

= .
oS (g g ;IS s 0 b s



(k) Sloss 6325 6 o511 oS




I

OV bAl> as 2 Oleew s 51) AoL

D55 o S mm PSS
ST o o 1y g i ST
i a3l s 3l 53 215k 8 KeaT .S 6 35 ol W8 el

Dy o e 2l ol 4
bﬁ@ﬂf&@@j&e}%@j‘@)ﬁ»lv
39 (o e Qe (6525 b cwline 557 S luae.V



Mo A= s ples SO ol ©

Deh oale oobavbe 4 gl 2.7/5 41 i L O

wh&é C;uoj\ic—\
P
|
’ S A%4%4 cm
d
P
a f — E a=4 cm




.QTo)’j)Y/\c\Sj—oJC,wju.aZV' Q@‘ﬁ‘j&ﬁ&o}j)\/@juﬁ




;g«w& : C;wj\fu —2
16X4X4 CM bt CaSe K g
b=d=4 cm, L=12 cm

B Tw 2l
O AN

IO (=

4 N\

4
-

//[////////////j’/////// 777 7Y7 7777777777777~
|

(O ——1/3— |



L/3







Ol Jbo j ez
ngaJ:’eri;Lb+QL«;~w

Voo e S Y 5 4 ode b
YO abe S1.dias o 4l 3 a9y p jReskes
e 1y o1 ek (bl Y (Lo ) ek
e U Lo e

FrS ol

Sogr S Sl by iyl 2,8 ol
o oy W
Al (Bl (B s, sl

D3 S Sl Gl ole S ol
up_;l; LJJ» J.’>-\.> > 35l Mol Cé&ij

-~

.J}w



N

[

o Al

S

Sloww blucsl J2ole3T  lecewr oDl (0L 5§

Sl Y¥ I iy (o0 (2 (g 4l J&15 53 1) plecs e
ST a1y 5T e S o S o3Il 1y b SLs o bl
3w Colu &f'j‘mjxj‘K@@JV' Ode 4 b g
A B I S R [ A P - I VP WA L PR PO

AL o oo et blusl O jme ba S Ls 0 alolo
Gl el Ol S1asl el Ve 51 S b sl L ol
b ol s ass SIS Gl ejbss b 55, VS A e3> ,b

AL e e 0 51 ST LL b Sl s alols



D Ol &7 &858 ps 353 (0 03 0 5 oS URleT
.L:J.:fu.eo)‘u\.:‘bd‘ V’?&‘Jg‘ﬁ”bﬁJ@LSJW&‘J

old gl S o 541530 : ASTM 5 ik
LrIN g 28 e a2l 30 15 1 it

mlin

“Ain

11.5In

N




e cr ol aleyl e

Ologes Hbd il oy oy Sle 4y @

<ol J‘Ji.'.‘:'ﬂ"'“ =y Ve B Ol > ‘“?ﬁuo‘*ﬁj‘@”p? .
AL Gleaw ad gl 59 A )3 W 51 ST WL S5 S8l s s e esls



Olosw LS 5

Cal/gr

C3A
C3S
C2S
C4AF

207
120

62
100

LS e

.JJ‘JOLWQ\:;JS@&



b Hlow 535 LU0

Sasby Spsle 53 ples (sl 4nS S5 S 35 Wb 35 L WV
3305505 2o gla b oy w1, T L8005 e o) b anST Y
Al SIS 4 o2 LS

Ol o g e 5 (o8 e (ol ST A gls 2S5, b skl 51V
3 g ol



4S 5500 a2 5 ol e (o)1,

Dgd oo duwld 5ol &1y




Storage of Cement



Videos Linking/Zakhireye Siman.MPG
Videos Linking/Zakhireye Siman.MPG
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2C3S+6H —C3S2H3+3Ca(0H)2+120 callgr
100 24 75 49

2C2S5+4H —— C3S2H3 + Ca(OH)2 + 62 cal/gr
100 21 90 22

C3A+ 6H —— C3AH6 + 207 cal/gr
100 40

C4AF+7H . C3AHG6 + CFH +100 cal/gr
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