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Mole (m) = weight of solute (g)

molecular weight of solute (g/mole)

Molarity (M) =  moles of solute(mole)

volume of solution (L)

Molarity (M) =  weight of solute (g) *1000

molecular weight of solute (g/mole) *Volume (ml)

Normality (N) = moles of solute (mole)

volume of solution (L)

Normality (N) = weight of solute (g)*1000

equivalent weight *volume (ml)
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Equivalent weight = molecular weight of solute

number of replaceable ion
HCI=1 H,S0, =2

Weight (g) of solid = molarity (mole/ml) *molecular weight
(g/mole)* volume ( ml)

1000
* Dilution equation = M1*V1=M2*V2

*For commercial reagent from information on the bottle
we fine the molarity by this equation:

Molarity (M) = Density*1000*%

molecular weight

Molarity (M) = SP.Gr*1000*%

molecular weight
No.of mmole titrant = No.of mmole titration

Material requirement
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1- EDTA 0.015M (D.W)
2-  CuSO,.5H,0 0.015M (D.W)
3- NaOH 0.15M (D.W)

4- PH (10) 67.5 g of NH,Cl dissolve in 150 ml D.W then
into volumetric flask 1000 ml and add 570 ml NH; then
completed by D.W.
5- PH(4.3) 42.3 g CH3COONa dissolve in 150 ml D.W
+80 ml CH;COOH  (conc.) then in to volumetric flask
1000 ml and completed by D.W.
6- KOH 20% D.W
7- KF 2% D.W KF5% D.W KF15% D.W
8- KCl 5% D.W +CH5CH,OH (1:1)
9- HClconc.37%
10- HCI(1:1) D.W
11- HCI(1:5) D.W
12- triethanolamine (TEA) (1:2) D.W
13- (NH,4),CO; 10% D.W
14- PAN indicator 0.2 % CH5;CH,OH
15- BaCl,.2H,0 10% D.W but need filtration
16- phenolphthalein indicator (Ph.Ph) 1 % CH3;CH,OH
17- Potassium sodium tartrate 10% D.W
18- Methyl red indicator 0.2 % CH5CH,0OH
19- EBT
20- Sodium sulfa salicylate di hydrate 10 % D.W
21- Sodium carbonate anhydrous Na,CO; 5% D.W.
22- Bromocrysol green 0.2 % CH;COOH
***KNO3 hot in oven at 110 °C for 90 min then cool in

desiccator ***
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23- C.M.P
Mix (1 g calcein+0.2 g methyl thymol blue complex + 50
g KNO3)
24- K.B
Mix ( 1 g acid chrome blue K +2.5 g Naphthol B + 50 g KNO3)

kkkkkkkhkkhkkhkkhkkkkhkkkkkkkkkkkkkkk

091 1S GAIged (93 pSoakald
Preparation sample solution

1- Take (0.5000-0.5030) g of sample in to Ag crucible.

2- Add (6-7) g NaOH tablet.

3- Heatin high temp. (650 °C) for 30 min.

4- Heat 100 ml of D.W till boiling ,then dissolving sample
and washing the crucible by hot HCI (1:5) and washing by
hot D.W .

5-  Add 25 ml conc. HCI (35-38)% + 1 ml conc. HNO3 then
boiling solution for 2 min

6- Then cooling and in to volumetric flask 250ml then
completed by D.W

kkkkkkkkkkkkkhhkhkhkhkhkhkkkkkkhkkkkk
uld (55 33 0918 SAIgad (33,Ss3beld
Preparation sample solution of IRON ORE

1- Take (0.3000-0.3030) g of sample in to Ag crucible.
2- Heatin high temp.(730 °C) for 30 min.
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3- Cooling and add (9-10 ) g NaOH Tablet
4-  heatin high temp.(730 °C) for 40 min
5-  Heat 100ml of D.W till boiling , then dissolving sample
and washing the crucible by hot HCI (1:5) and washing by
hot D.W .
6- Add 25 ml conc. HNO; then boiling solution for 2 min
7-  Then cooling and in to volumetric flask 250 ml then
completed by D.W

GapSaaleld gLS

Procedures

A:standardization of 0.015 M EDTA By CaCO;

+* Take 0.6 g CaCOs; in to a beaker 250 ml add 100ml
D.w and add (5-10) ml HCI (1:1). Stirring and Heat the
solution (boil) for 2 min.

¢ Then cooling and in to volumetric flask 250 ml then
completely by D.W.

s Take 25 ml solution +175 m|I D.W. + 0.2 g C.M.P
indicator + (5-10) ml KOH 20%

¢ Titration with EDTA (0.015 M) until pink.

M EDTA = WT.CaCO3 * 1000

V EDTA *M.WT CaC03*10

3k 3k 3k 3k 3k >k ok 3k 3k 3k >k 5k %k 3k >k 3k %k >k %k %k %k *k %k k
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%Fezogym
Test of %Fe,0; :
s Take 25 ml sample solution +75 mI D.W.
+ Add 10 drop of sodium sulfa salicylate di hydrate
.(colorless to wine color)
% Add NH,OH (1:1) until yellow.
s Add 9 drops of HCI (1:1) then heat to 70°C
+  Titration with EDTA (0.015 M) until colorless.

/
%ﬁ

% Fe,0;= M EDTA*V EDTA*(M.WT Fe,05/2)*10°>*10*100

,

weight of sample
*khkkkkkkkkkkhkkhkhkhkkkhkkkhkkhkkkkkkkkk
%AL,03 g (Sl
Test of %AL,0;:

s After test of Fe203 then take solution (colorless) add
11 ml EDTA (0.015 M).

s Add hot D.W till 200 ml then heat till 70°C and add 15
ml of PH 4.3. then boiling for 2 min.

«* Add 6 drops of PAN indicator (colorless to orange).
+*  Titration with CuS0,.5H,0 (0.015 M) until violet

% AL,O;= M EDTA*(V CuSO,.5H,0*K-11)*(M.WT
AL,0/2)*10*10*100

weight of sample
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K o2 5 o3 8k
Determine the K value

X Heat 150 D.W till 70 °C in a beaker 350 ml .

XS Add 11 ml EDTA (0.015)M .

X Add 15 ml PH 4.3 . boilling for 2 min.

<> And add 5 drops PAN indicator .

> Titration with CuS0O,.5H,0 (0.015) M .Change color

from yellow to violet .
K= VEDTA(0.015 M) 11 ML

V CuS0O,.5H,0
kkhkkkkkhkkkhkhkkkhkhkhkhkhkhkhkhhkkhkhkkkkhkkkkkx

% Caoym
Test of % CaO

s Take 25 ml sample solution add 6 ml KF 2 % wait 2 min
and add 175 ml D.W.
s Add 6 mI TEA (1:2) and add 0.2 g C.M.P indicator then

add 15 ML KOH 20 %.
+  Titration with EDTA (0.015 M) until pink.

% CaO = M EDTA *V EDTA *M.WT Ca0*10*10°*100

weight of sample

kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk
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MgO & (s
Test of % MgO
s Take 25 ml sample solution add 6 ml KF 2 % wait 2 min
and add 175 ml D.W.
s Add 6 mlI TEA (1:2) and add 1 ml potassium sodium
tartrate 10 % .
* Add 25 ml PH 10 then add 0.2 g K.B indicator.
+  Titration with EDTA (0.015 M) until dark blue .

% MgO= M EDTA *( V EDTA FOR MgO -V EDTA FOR CaO )*
M.WT Mg0*10*107°*100

weight of sample
kkkkkkkkkkkhhhhkkhkhkhkhkhkhkhkkhhhhkhkhkkhhkhkkkkkkkkk

% Si0;: 3 (i

Test of % SiO;:

%  Take 50 ml sample solution in to plastic beaker and
add 15ml conc. HNO; .

% Add KCl powder until saturation then add 10 ml KF
15% then waiting for 15 min.

% Make Filtration with NO.40 filter paper and washing
by KCI 5% 3 or 5 time .

% Take filter paper in to plastic beaker +10 ml KCl 5% +
1 ml (Ph.Ph ) + NaOH until pink and dissociated paper.
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<> Heat 350 ml D.W (boil) +4 drop Ph.Ph +4 drop NaOH (0.15
M) ( boil)
o add this hot water in to dissociated paper until
200ml.
o titration with NaOH (0.15 M) change from colorless
to pink.

%Si02 = M NaoH * V NaoH * M.WT sio,/2 * 5*10°*100

weight sample

B:standardization of 0.15 M NaOH
& (0.8000-0.8010) g potassium hydrogen phthalate
in to beaker 400 ml.
> Heat 250 ml D.W (boil) in conical flask +1 ml ph.ph
+3 drops NaOH (0.15 M) add in to a beaker .
X Titration with NaOH (0.15 M) change from colorless to
pink.
N NaOH = (0.8000-0.8010)*103
v (NaOH 0.15 M)*204.2

khkkkkkkkkkkkhkhkkhkhkhkkkhkkkkkhkkkkkkkkkx

140,58 (SIS gppuSal
Loss on ignition
%  Weight the empty crucible (wt1)
<% Take (1.0000 + 0.05) g of the sample in to porcelain
crucible .(wt2)
% Heat in high temp. (950 % 25) € until constant mass.

111



I ABGA G394 ... 3y a.tgjbgs 5,8
%  Coolingitin the desiccator . (Wt3)

% L.O.I= (wtl+wt2)-—wt3 *100

(wt2)
9 32 Ty S
Total hard ness of water :
«»  Take 50 ml tap water in to conical flask 250 ml .
< Add (1-2) ml PH 10 and small amount of Eriochrome
black T.

«»  Titration with EDTA (0.01) M change color from violet to

blue .
T.H= M*V(EDTA 0.01 M)*10°

V tap water
*khkkkkkkkkhkkhkkkhhkhkkkhhhkhkhkkhkkhkkkkkkkkkkx

%5034 (il

Test of %S0 :
** weight (1.0000+0.05) g of sample but for Gypsum
0.2000 g.in to beaker 250 ml .
+ add 90 ml D.W while stirring the mixture vigorously
add 10 ml conc. HCI.
¢ heat the solution gently and crush the sample with
the flattened end of a glass stirring rod until
decomposition is complete .allow the solution to digest

for 15 min. at a temperature just below boiling .
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s filter the residue on a medium filter paper (NO.41)
in to a 400 ml beaker wash thoroughly with hot D.W until
free from chloride ions .tested by the silver nitrate test
+ adjust the volume to about 250 ml . if necessary
,adjust the PH of the solution to between (1.0 ---1.5) with
HCl (1:11) or NH,OH (1:16) .
% Bring to the boil and boil for 5 min. check that the
solution is clear ,if not , start the determination again
using a new test portion . while stirring vigorously
maintain the solution at boiling point and add drop by
drop 10 ml of the barium chloride solution 10 %
(BaCl,.2H,0.
% Heated to just below boiling ,Maintain the solution at
just below boiling point for at least 30 min. ensuring that
the volume is kept between 225 ml and 250 ml and then
allow the covered beaker to stand at room temp. for
overnight before filtration .
** Filter the precipitate on a filter paper NO.42 and
wash with boiling D.W until free from chloride ions .tested
by silver nitrate test AgNO; .
s Put the filter paper in a porcelain crucible and put it
on hot plate until smoking or blackness.
** Then putitin the furnace (950+25) °C for 1 hr. and
cool it in the desiccator and weight this is weight (Wt1)
Weight empty crucible is (Wt2)
%S0; =  (Wt1-Wt2) *0.343* 100

weight sample
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Test of %insoluble residue :

s weight (1.0000%£0.05) g of sample cement.in to
beaker 250 ml .

* add 90 ml D.W while stirring the mixture vigorously
add 10 ml conc. HCI .

* heat the solution gently and crush the sample with
the flattened end of a glass stirring rod until
decomposition is complete .

+ allow the solution to digest for 15 min. at a
temperature just below boiling .

filter the residue on a medium filter paper (NO.41 ) and
wash thoroughly with hot D.W .

s transfer the filter paper and its contents back to the
reaction beaker and add 100 ml of the sodium carbonate
anhydrous solution 5% boil for approximately 30 min.

s filter on a medium filter paper(NO.40) and wash with
almost boiling D.W

% then four times with hot HCI (1:19) until PH < 2 by
indicator paper is obtained and wash with boiling
D.W. until free from chloride ions tested by silver
nitrate test .

s Put the filter paper in a porcelain crucible and put it
on hot plate until smoking or blackness.

s Then put it in the furnace (950+25)¢ for 1 hr. and
cool it in the desiccator and weight this is weight (Wt1)
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Weight empty crucible is (Wt2)

In-R = (Wt;-Wt,) *100

Weight sample

*kkkkkkkkkkkkkhkkhkkkhkkhkkhkkhkkkhkkkhkkkhkkkkkk

O.P.C/Acc.to 1.0.S. 5 2019
Iragi standard for ordinary Portland cement

Magnesium oxide MgO Max.5.0%
Sulfur tri oxide SO3 Max.2.8%
Loss on ignition ----------- L.O.I --------- Max.4.0%
Insoluble residue --------- In.R =--==--- Max.1.5%
Lime saturation factor ---L.S.F -------- (0.66--1.02)

kkkkkkkkkkkkkkkhkhkkkkkkkhkkkkkkkkkkkkkkk

Setting time
Initial setting time by vicat apparatus--------- 245 min
Final setting time by vicat apparatus ---------- <10 hr
Fineness blain min.2300 cm?/gm
Soundness expansion <10 mm
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Compressive strength

% 2days min.200 kg/cm’
% 7days min.230 kg/cm’
s 28 days min.425 kg/cm’

Ca0O=C ) SiOz =S ’ A|203 =A ’ Fe203 = F, IVIgO =M

2 C,S =2Ca0.Sio, Di calcium silicate
% (C5S=3Ca0.Sio, tri calcium silicate
% C;A =3Ca0.Al20; tri calcium aluminate
% C,AF =4Ca0.Al,0;.Fe,0; -———--- tetra calcium alumino
ferrite

% Cao =free lime calcium monoxide

ER R T TR L LT LT L L LT EL L L L L L L L L L L L L L L L LT
SIS (D 99iugyd &) gl
Mechanism of formation clinker

% nCaCO; + nSiO, + nAl,03 + nFe,03 + nMgO
(850-950) °C —
< nSiO, + nAl,03 + nFe,05; + nMgO + nCa0 + nCO,1
(1100-1200) °C —
% n(2Ca0.Si0,) + nCa0 + n(3Ca0.Al,03) +
n(4Ca0.Al,Fe,0¢) + nMgO (1400-1500) °C

116



I ABGA G394 ... 3y a.tgjbgs 5,8
% n(3Ca0.Si0,) + n(2Ca0.Si0,) +n(3Ca0.Al,03) +
n(4Ca0.Al,Fe,0¢) + NCa0 +nMgO

khkkkkhkkkhkkkhkkhkkkhkhkkkhkkkkkkkkx

CLINKER yaSis
free lime %(F-Ca0)gs (s
Test of free lime %(F-CaO)
% Weight (1.0000 g ) of sample in to beaker 250 ml .
s Add 40 ml ethylene glycol .

D)

% Heatuntil ( 70 °C) in water bath and stirring for 30
min.

‘ Filter the precipitate on a filter paper NO.41

s Take the filtration solution .add trice 0.2%
bromocrysol green .

+ Titration with HCI 0.1N . change color from blue to
green .

2HCl + Ca0O — CaCl, + H,0

no.of mmole HCl _ 2

no.of mmole CaO "1
No.of mmole HCI *1 = No.of mmole CaO *2

* _ wt
N (mole /L) *vml = MWE g/mole

*

Wt*2 = N mole /ml * 10 * vml * M.wt mg/mole * 10°

Wtmg *2=N*V * M.wt
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_ (N<V)HCI» Mwt(Ca0) 0?

Wtg >

Wtg

wt.samole

Wt % CaO = *100 = %F-Ca0

kkhkkkkkhkkkhkhhkkkhkhkhkhkkhhhkhkkhkkkhkkkhkkkk

free silica g (S
test of free silica

1- Take (1.0000—1.0050)g of sample in to a beaker 350
ml this is weight (W; of sample)
2- Add 10 ml conc.HCL ,20 ml conc.HNO; ,and 25 ml
conc.H,SO, in to a beaker and mix all of them .
3- Put it on hot plate till colourless .wash with hot D.W
to make it about 200 ml.
4- Add 20 ml conc.HF ,and heat till boil .
5-  Make filtration with No.41 watman filter paper and
wash by hot D.W till cleaning
6- Put the filter paper in a PT .crucible and put it on hot
plate for about 15 min.till smoking or blackness.
7- Then put it in the furnace (950-1000) °C for 1 hr.and
cool it in the desiccator
8- Weight this is weight (Wl).
9- Add (4-5) ml conc.HF in to the PT.crucible and put it
on hot plate for drying then put it in the furnace (950-
1000) °C for 15 min.and cool it in the desiccatoer

118



I ABGA G394 ... 3y a.tgjbgs 5,8
10- Weight this is weight (Wz)

Free silica = (W1-W,)

W..of sample) *100 =....%

*kkkkkkkkkkkkkkkkkkkkkkk
LS AN S yLa’sdd
Calculations

% Fe,0; = M EDTA std. * V EDTA std . * 79.84 / Wt
.sample

% AL,0; = (V CuS0,.5H,0*K-11) * M EDTA std.*
50.98/Wt.sample

% Ca0 =M EDTA std. * VEDTA std . * 56.03 / Wt.sample
% MgO = M EDTA std.*(V EDTA for MgO -V EDTA for
Ca0)*40.30 / Wt.sample

% Si02 = M NaOH std. * V NaOH std. * 7.51 / Wt.sample
% SO; = (Wt1-Wt2) * 0.343 * 100 / Wt.sample
C;S=4.071Ca0 - (7.6 SiO, + 6.718 AL,0; +1.43 Fe,0;)
C,S =2.867 SiO, — 0.754 C5S

C;A =2.65 AL,05;-1.692 Fe,0;

C,AF =3.043 Fe,04

SM, Silica ratio = SiO, /AL,0; + Fe,0;

AM , Aluminum ratio = AL,0; / Fe,0;

119



I ABGA G394 ... 3y a.t,jb,s 5,8
LSF Lime saturation factor = 100 CaO /2.8 SiO, + 1.18
AL,O; + 0.65 Fe,0;
KH = CaO - (1.55 AL,0; + 0.35 Fe,0; ) / 2.8 SiO,

Liquid Phace :

MgO 22

% = 2.95 AL,0; + 2.2 Fe,0; +(MgO -2 ) + K,0 + Na,O
MgO <2

% = 2.95 AL,0; +2.2 Fe,0; +K,0 + Na,O ( 23—24) %
Coating Index (AW) :

AR 2 0.64
AW = CA + C,/AF + 0.2 C,S + 2F
AR =0.64
AW =C;S + C,AF + 0.2 C,S + 2F (20—30) %

khkkkhkhkkkhkhkkkhkhkhkhkhkkhkhkhkkkhkhkk
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Combined water of Gypsum. CaS04.2H20

e Take 10 g of the sample of gypsum

° Heat at (45—55) °C for 30 min.

e Thentake 1 g of the dry sample this is wt;

° Heat at 230 °C for 1 hr. until constant mass

e Cooling it in the desiccator weight .this is wt,

e Combined water % = ( wt; —wt, ) *100 / wt. sample
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o) Cil g ddiggdi
1 | Graduated Beaker Glass 50 ml,pyrex
2 | Graduated Beaker Glass 100 ml,pyrex
3 | Graduated Beaker Glass 250ml,pyrex
4 | Graduated Beaker Glass 350 ml, pyrex
5 | Graduated Beaker Glass 600 mli, pyrex
6 | Graduated Beaker Glass 800ml,pyrex
7 | Graduated Beaker plastic 100ml
8 | Graduated Beaker plastic 250ml
9 | Graduated Beaker plastic 500ml
10 | Graduated Beaker plastic 1250ml
11 | Volumetric Flask Glass 100 ml
12 | Volumetric Flask Glass 250 ml
13 | Volumetric Flask Glass 500 ml
14 | Volumetric Flask Glass 1000 ml
15 | Horizontal thermometer rack
16 | Conical flask 100 ml
17 | Conical flask 250 ml
18 | Conical flask 500 ml
19 | Conical flask 1000 ml
20 | Graduated cylinder Glass 5 ml
21 | Graduated cylinder Glass 10 ml
22 | Graduated cylinder Glass 25ml
23 | Graduated cylinder Glass 50 ml
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24 | Graduated cylinder Glass 100 ml

25 | Graduated cylinder Glass 250 ml

26 | Graduated cylinder plastic 25ml

27 | Graduated cylinder plastic 50 ml

28 | Graduated cylinder plastic 100 ml

29 | Porcelain crucible ,30-35 ml, pure

30 | crucible 25 ml,pure silver(Ag)>99.9 %,
with cover

31 | Quartz crucible 25 ml with cover

32 | Platinum crucible with cover

33 | Thermometer Rack

34 | Funnel rack

35 | Pipette 50 ml

36 | Pipette 25 ml

37 | Pipette 20 ml

38 | Pipette 10 ml

39 | Thermometer

40 | Glass stirrer road 20 cm

41 | Plastic stirrer road 20 cm

42 | Burette 50 ml

43 | stand

44 | Clamp

45 | Crucible rack

46 | Funnel rack

47 | Glass funnel medium

48 | Plastic funnel medium

49 | Desiccator
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50 | Hood
51 | Hot plate
52 | Water bath
53 | Sensitive balance
54 | Volumetric bottle glass 1000 ml
55 | Volumetric bottle glass 500 ml
56 | Volumetric bottle glass 120 ml
57 | Volumetric bottle glass 100 ml
58 | Volumetric bottle glass 50 ml
59 | Washing bottle plastic 1000 ml
60 | Washing bottle plastic 500 ml
61 | Washing bottle plastic250 ml
62 | Spatula
63 | Watch glass
64 | Distilled water
65 | Test tube rack
66 | Evaporation dish
67 | Tong
68 | Forceps
69 | Muffle Furnace
70 | Dryer Oven
dkk kb hbh bbb h bbbkt
Khdkbhobdx
FThdbhdk

*hk

*
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Chemical materials and properties

No. Name Formula | State M.wt Boili | Melt | CAS | Dens | Pu S.B.
g/mol ng ing Num ity rit
poin | poin ber g/ml y
t t %
Ethylene di
1 amine
tetra acetic | CyHigN, | Solid | 372.24 | ------- 250 | 6381 | 1.02 | 99. | H,0
acid Na,010 -92-6 0-
disodium 10
salt di 1.0
hydrate(ED
TA)
Cupper(l1)S
2 ulfate CuH;00,S | Solid 249.68 | ------- 110 7758 2.28 | 99. H,O0
penta -99-8 6 0-
hydrate 10
5.0
%36.
3 Hydrochlor HCL Liqui 36.46 100 | === 7647 5 36. H,0
ic acid d -01-0 1.18 5-
38
4 Sulfuric H,SO, Liqui 98.079 337 | - 7664 1.84 95 H,0
acid d -93-9 -
97
5 Sodium NaOH Solid 40 | - 318 1310 2.13 98 H,0
hydroxide -73-2 -
Pellets 10
5
6 Hydrofloric HF Liqui | 20.006 | 19.5 | - | ------ 1.16 | 38 H,0
acid d - -
40
7
Ammoniu NH,CI Solid 53.49 | === | eeeeee- 12125- 99, H,O0
m chloride 02:9 5
8 Potassium KCl Solid 74.55 | === 770 7447 1.98 | 99. | H,0+
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chloride -40-7 5 CyHg
mi o
ni (1:1)
m
u
m
9 Potassium KF Solid | 58.097 | ------ 858 7789 | 2.48 | 99 H,0
floride - -23-3
10 Potassium KOH Solid 56.11 | ===--- 360 1310 | 2.12 | 99. | H,0
hydroxide - -58-3 929
Ammoniu
11 m NH,OH Liqui 35.04 37 | = 1336 | 091 | 25 H,0
hydroxide d - -21-6
12 | Triethanola | C¢HisNO; | Liqui | 149.19 360 | ----—--- 102- 1.12 | 99. | H,0
mine d 71-6 0-
10
7.4
Potassium
13 sodium KNaC,H, | Solid | 282.22 | ------- 75 6381 | 1.79 | 99 H,0
tartrate 06.4H,0 -59-5 -
10
2
Sodium
14 | sulfosalicyl | C;HsNaOg | Solid | 276.20 | ----—-- 1300 H.0
ate S - -61-4
dihydrate
Acid
15 chrome CicHoN2N | Solid 586.4 | ----- 3270 —
blue K 2301553 -25-5
Methyl
16 thymol C37H44012 Solid | | meeee- 1945 —
blue N,S -77-3
complex
17 Silver AgNO3 Solid 7761 99.
nitrate 169.87 | =----- 210 | -88-8 | 4.35 9 H,0
18 Ethanol CH;CH,0 Liqui 64- 99, | ==---
H d 46.07 78.4 - 17-5 | 0.79 9
19 Silica gel Sio, Solid 60.08 | ----- 1610 | 1129 2.6
26-
00-8
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20 Sodium CH3;CO00 Solid 82.03 | ------ 324 127- 1.5 929 H,0
acetate Na 09-3
21 Ammoniu NH;NO; Solid 80.04 | ----- 170 6484 | 1.72 | 98. | H,0
m nitrate -52-2 5
22 Barium
chloride BaCl,.2H, Solid 244.28 | - 113 056- 3.09 99 H,0
dihydrtate [0} 004- 7
00-8
23 Calcium CaCOs Solid | 100.09 825 471- 2,71 | 98.
carbonate 34-1 5--
10
0.5
24 Potassium KNO; Solid | 101.11 | ==--- 334 7757 | 2.11 | 99
nitrate -79-1
25 Ammoniu Mi
m (NH;),CO | Solid 96.09 === 58 506- 1.5 ni.
carbonate 3 87-6 %2
1
NH
3
26 | Phenolphth | CyH,0, | Solid | 318.33 | =---- 263. 77- 1.29
alein 7 09-8 6
27 PAN CisH1iN; Solid | 249.27 | ----- 138 85-
indicator (o] 85-8
Calcein
28 indicator C3oH24N> Solid | 666.50 | -=----
Oss3Na;
Sodium Mi
29 carbonate Na,CO; Solid | 105.99 | =----- 854 497- 2.53 ni
anhydrous 19-8 m.
99.
5
30 Naphthol
green B C3oHisFe Solid | | ===
N3Naz0ys
S;
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31 Methylred Cy5H15N3 Solid | | ===
indicator 0,
32 Ammonia NH,OH Liqui [ | | =
solution d
Potassium
33 hydrogen CgHsKO, Solid | 204.22 | ----- 295- 877- 1.64 | 99.
phthalate 300 24-7 5-
10
0.2
34 Glacial CH3COO0 Liqui 60.04 117. m——- 64- 1.1 99.
acetic acid H d 1 19-7 7
35 99.
5
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Khddhhhddk
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No. Name Formula hazard
Ethylene di Harmful if swallowed, after inhalation
1 amine tetra may cause respiratory irritation, after
acetic acid CioH1gN, | skin contact cause skin irritation, after
disodium salt di Na,049 eye contact cause serious eye
hydrate(EDTA) irritation.
Cupper(ll)Sulfat after eye contact cause serious eye
2 e penta hydrate | CuH;;,0,S irritation.
after skin contact cause skin
irritation.
H314---H335
3 Hydrochloric HCL Cause severe skin burns and eye
acid damage ,may cause respiratory
irritation
Cause corrosive to metals,
4 Sulfuric acid H,SO, Cause severe skin burns and eye
damage ,may cause respiratory
irritation.
Sodium H314
5 hydroxide NaOH Cause severe skin burns and eye
Pellets damage.
Fatal if swallowed , in contact with
6 Hydrofloric acid HF skin or if inhaled cause severe skin
burns and eye damage.
7 Causing irritation , shortness of
Ammonium NH,CI breath ,cough ,nausea ,and headache.
chloride
Can cause eye and skin irritation and
8 Potassium KCl burns when breathing can irritate the
chloride nose, throat and lungs causing
sneezing ,coughing and sore throat
9 Potassium KF Toxic if swallowed ,contact with
floride skin,inhaled ,and causes serious eye

damage.
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Harmful if swallowed material may be
10 Potassium KOH irritating to the mucous membranes
hydroxide and upper respiratory tract. May be
harmful by inhalation or skin
absorption may cause eye, skin, or
respiratory system irritation.
Ammonium Cause skin irritation , contact can lead
11 hydroxide NH,OH to severe irritation and burns
ingestion can cause vomiting, nausea,
gastric irritation and in severe cases,
perforation central nervous system
depression , shock convulsions and
pulmonary edema.
Cause eye irritation skin irritation
12 | Triethanolamin | CgHisNOs; | ingestion may cause gastrointestinal
e irritation with nausea vomiting and
diarrhea .
Potassium Eye-may cause eye irritation
13 | sodium tartrate | KNaC,H, | Skin-may cause skin irritation may be
06.4H,0 harmful if absorbed through the skin
14 Sodium C;HgNaO
sulfosalicylate 8S
dehydrate
15 Acid chrome Ci6HgN,N
blue K a304,S3
Methyl thymol | C;3;H4,04,
16 blue complex N,S
17 Silver nitrate AgNO3 Cause skin burns , ingestion cause
gastrointestinal tract burns .
18 Ethanol CH3CH,0 It is highly flammable ethanol alone
H can cause coma and death
19 Silica gel Sio,
20 | Sodium acetate | CH;COO Skin contact it may cause irritation,
Na with redness and pain.
21 Ammonium NH;NO3
nitrate
22 | Barium chloride | BaCl,.2H,
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dihydrtate 0]
23 Calcium CaCO;
carbonate
24 Potassium KNO;
nitrate
25 Ammonium (NH,),CO
carbonate 3
26 Phenolphthalei | C,,H.,0,4
n
27 PAN indicator CisHiiN3
0]
28 Calcein CsoH24N,
indicator O13Na,
29 Sodium Na,CO; (H319).
carbonate Causes serious eye irritation
anhydrous
30 | Naphthol green | C3HisFe
B N3NazO;s
S3
31 Methylred CisHisN3
indicator 0,
32 Ammonia NH,OH
solution
33 Potassium CgHsKO,
hydrogen
phthalate
34 | Glacial acetic CH3COO0
acid H

ER R R R R R R R R
Khddhhhddk
LR
*hk

*
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Kiluyés 9 OPC siiidesz O1oid $313bz
09 AILIS dilluw 9 HLSAILES 53 S99y

Name OPC SiDdess (el
Y diluyds
LOSS % 3.52 8.22 Siodeg & LOSS 6y .1
Si02 % 1915 | 1682 | gimiane 4ty il
AI203 % 5.05 4.46 oPC
Fe203 % 3.24 3.22 Sides 4 Blaine 2
Ca0 % 62.57 61.73 ‘53""-"‘-‘:.‘-24;‘)3‘:’3 iyl
MgO0% 3.36 2.83 " ope
SO03 % 2.17 2.03 o
K20% 0.48 0.47 | iyl
Na20% 0.23 0.18 | ks splideg &l s
Cl% 0.003 0.011 OPC gylideg 3 0
LSF 99 110.48 | 4kuss splaeg &1 LSF .4
SM 2.31 2.19 -OPC s5Dansy & 055554
AM 1.56 1.39 4GS 990dd S0y .5
c3s 64.34 83.03 & 5y33a 10PC g3
c2s 6.34 (14.44) Alyh Gy
C3A 7.89 6.36 4 Purelimestone ‘sajé? .6
CAAF 9.85 9.79 o 574 36y bty
Blaine cm2/g 3276 3824 130PC ke & dog
Set. Time min 135-165 | 132-162 &@4-'4-0‘5»33';44 o *
Comp.strength MPa 23 22.1 ST
Expantion mm 0.5 0.5 ladS5hng 6157 393540
Purelimestone % 6.5 18 by yéu A gl pdales &3
945 S g
.2021/2/21

131




I ABGA G394 ... 3y a:m,s 5,8

pddylgz hid
e85 (3 S 9 Fidesz G5lwddi

132



I ABGA G394 ... 3y ‘,.13;‘.,,5 5,8
Sy g § A LD padyhy @
Sloglajd (s 4 (Sig selaeh ladiuly o 194 (Sags e
2000000 sgtaas ¥4 ( WHO ) Slgan shawgpiiss 55583,
054SL (Sl gdd (a9 (olalds . IWilgaa ggedd U (hpeod AL udS
3840 Ousgew 5 Ludoyddy Ll fwgs (SEYy o Glgure s /06 Lasgaa
34518 (PHoglh Gy ads aigac gy (51 94a (S sl (5,458
- 00d) lie i
OMS0ydSuu Sy97 @
o55idata (IISAS,IS W 4S (G dSuns 945 (il gies (LS Sdusgadias
PlaSS e wida jdeds (udSs GLudials Gaed 00
SUA ada s (SIS W lues cuwgye 1 CO2Z Ga)lS SduuSed pogga. 1
33,500 p )8 pjutllS (S03,1S oS SIS jaSials
SUU S oolalds d &lues Sawgye t SO2 3858 Sy pogga.2
el (S oolalds A g gla (dws 4S (SIS
Slgw olaldd o Gles caugye ¢ NOX (il gduwSed .3
- (el guws
4,30 NOX 5 SO2 1u3186,548 Liilae3S (S1S4S,1Sal suida j4n
JBU OIS S (gl gi gogwiss SIS gU G ogaiy,uls aSes
N5 S iy YaSies
GO9S0 o laldd & Culiod Caw g yu S6 dw SSausgidias t Dust jg -4
oulda jdd ,ASIUS  g9lA (gduwodS u;\.:‘eu 9 09400,Su,l 9o il el g

39048 s iid,S 45 1gas gL igg s (ATIABG 9 595 (IS dwoyl>

133



OUdeIABGA (G13940 ... YT PRIT HPR TS

v

U Sy o83, dISy, Wdaw (miges . plpa (SISLLey S,
L, Sas doge LSS HU3 (o0, o Igas LB 355 (Sasdued
OBISAS IS W (So aSuns 059,00 (50yBSSLigs 0,948 (5 4il
W (S0 dSuuns 55 00 (ldi Laog da: (ISOHIE ALl (g el Lasg,da
- 03LIS (55054 453,

SIS L2i<TaS g0 A cuiaou ;00 4S LIPS ads Al Sdsld (o945
GO 9 (Sutgug0d (SISUIgdG o5l ,Hle800 oyl (Al ogsiidasa
SIdg swd Cdades Glyla i g phLed)S gogad 4 iyl
3 &Y Wl 5 oSl sty o OSLISHIES ) doy (590)
dissucciidulos dogg,y UAS jawdl LSS . (IS gg (4R gl
Pl el I8 (g0 il g3 Lo g,dd G3A (ST g (Sbigy 4 (Sl (s
S5,0589 933 9 S1S60 pdS (S0 )SadaS bl GLUS 5,

Fdasa (SIS4SIS A elliSay 4 5359348 9 JaSg9 (S (1) oyleh iy

134



>~ S Y S e
- -A:_-Q.,;v‘:
-~

i -

OMSoydSud (199703 S)lS0 @
OSAS,IS A 050,10y g9 (38 4 S lawls 4S (A1 ASuny 448

ool 00

SOS Swugy (e lwe S SIS HASHS Giligeddsh 1
CaCO; pfaunllS (SUHHIS o dalys O G fasSoytw a)iidaia
900 elsys po,48 (ads & 10338 p a8 (SIS V75 33 740 5653, 4 as
CO, 03018 GuausSss pogs (58 @ clos (5 744 o5,y (suauw galy

1094309158 (5gy 198 50)l93 (saaddiiS yla pdd oy

CaCO; = CaO + CO,
1kg = 0,56kg + 0.44kg
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Fundamental Constants and Conversion Factors

e Gas Law Constant R

Numerical Valu Units

1.9872 g cal/gmol.K
1.9872 btu/lbmol.R°
82.057 cma3.atm/kgmol.K
8314.34 J/IKgmol.K
82.057*10° m3.atm/kgmol.K
8314.34 kg.m2/s2.kgmol.K
10.731 ft3.1bf/in2.1Ibmol.R°
0.7302 ft3.atm/Ib mol.R°
1545.3 ft.Ibf/1b mol.R®
8314.34 m3.Pa’kg mol.K

eVolume and Density
1 gmol ideal gas at 0°C,760 mmHg=22.4140 liters
=22414 cm
1 Ib mol ideal gas 0°C,760mmHg  =359.05ft*
1 kg mol ideal gas at 0°,760mmHg =22.414 m*

Density of dry air at 0°C,760mmHg=1.2992¢/liter
=0.080711 Ib,/ft’
Molecular weight of air =28.97 Ib,/lb mol
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=28.97 g/g mol

1 glem® = 62.43 Ib,/ft* =1000kg/m
1 g/lem®=8.345 Ib,/U.S.gal
1 lbm/ft3=16.0185 kg/m3

e Length
1in=2.540 cm
100 cm= 1 m(meter)
1 miccron=10 -6 m=10-4cm=10-3mm=1 pm(micrometer)
1 A°(angstrom)= 10-10m=10-4 pm
1 mile=5280 ft
1 m=3.2808 ft=39.37 in

e Mass
1 Ibm =453.59 g = 0.45359 kg
1 Ibm=16 0z=7000 grains
1 kg=1000gm=2.2046 lbm
1 ton (short) =20001bm
1 ton(long)=22401lbm
1 ton (metric)=1000kg

e Standard Acceleration of Gravity
g =9.80665 m/s2
g =908.665 cm/s2
g =32.174 ft/s2
gc (gravitational conversion factor)=32.1740 lbm.ft/Ibf.s2
=980.665 gm.cm/gf.s2
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e Volume
1 L(liter)= 1000cm3 1m3 = 1000 L(liter)
11in.3=16.387 cm3 1U.S.gal=4 gt

1 ft3=28.317 L (liter) 1 U.S.gal =3.7854 L(liter)
1 ft3=0.028317 m3 1 U.S.gal=3785.4 cm3
1 ft3 =7.481 U.S.gal 1 British gal=1.20094U.S.gal
1 m3=264.17 U.S.gal 1 m3=35.313 ft3
e Force
1 g.cm/s2(day)= 10-5kg.m/s2=10-5N (newton)
1 g.cm/s2=7.2330*10-5lbm.ft/s2(poundal)
1 kg.m/s2-1N(newton)
11bf=4.4482 N

1 g.cm/s2 =2.2481*10-6 Ibf

e Pressure
1 bar = 1*105Pa(pascal)=1*105N/m2
1 Psia=1 Ibf/in.2
1 Psia=2.0360 in.Hg at 0°C
1 Psia=2.311 ft H20 at 70°F
1 Psia=51.715 mm Hg at 0°C(pHg=13.5955 g/cm3)
1 atm=14.696psia =1.01325*105 N/m2=1.01325 bar
1 atm= 760 mm Hg at 0°C =1.01325 *105Pa
1 atm =29.921 in. Hg at 0°C
1 atm=33.90 ft H20 at 4 °C
1 Psia=6.89476*104 g/cm.s2
1 Psia=6.89476*104dyn/cm2
1 dyn/cm2=2.0886*10-3 Ibf/ft2
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1 Psia=6.89476*103N/m2 =6.89476*103 Pa
1 Ibf/ft2 =4.7880*102dyn/cm2=47.880 N/m2
1 mmHg(0°C)=1.333224*102N/m2= 0.1333224 kPa

e Power

1hp=0.74570 Kw 1 Watt(W)=14.340cal/min
1hp=550ft.1b;/s 1 btu/h=0.29307 W (watt)
1hp=0.7068 btu/s 1 J/s(joule/s)=1 W

e Heat,Energy , Work

1J =1 N.m =1 kg.m?/s°

1 kg.m?/s?=11J (joule)=10" g.cm?/s*( erg)
1 btu =1055.06 J=1.05506 kJ
1btu=252.16 cal( thermochemical)

1kcal( therochemical)=1000cal=4.1840kJ
1cal(therochemical)=4.1840J

1 cal(1T)=4.1868J

1btu=251.996c¢al(IT)

1btu=778.17 ft.Ibs

1hp.h=0.7457 Kw.h

1hp=2544.5 btu

1ft.Ibs =1.35582 J

1ft/Ibg/1b,, = 2.9890 J/kg
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o Heat,Energy , Work
1 btu/h.ft . °F =4.1365*10°° Cl/s.cm. °C
1btu/h.ft. . °F=1.73073 W/m.K

. Heat- Transfer Coefficient
1 btu/h.ft* . °F =1.3571*10™ Cl/s.cm’. °C
1btu/h.ft®, °F=5.6783*10* Wicm?. °C
1btu/h.ft* . °F=5.6783 W/m*. K
1kcal/h.m? °F=0.2048 btu/h.ft* °F

e Viscosity
1cp=10" g/cm.s(poise)
1cp=2.4191 Ib/ft .h
1cp=6.7197*10 Ib,/ft .s
1cp=10"° Pa.s=10"° kg/m.s=10° N.s/m?
1cp=2.0886*10" Ib;.s/ft>
1Pa.s=1Ns/m®= 1N.s/m?= 1 kg/m.s=1000cp

=0.671971b,lft.s

o Diffusivity
1cm?/s=3.875 ft’’h 1 m%/s =3.875*10%t’/h
1 cm?/s=10-4 m%/s 1 centistoke = 10 cm?/s
M?/h=10.764 ft’/h
e Mass Flux and Molar Flux
1 g/cm?=7.3734*10° Ibm/h.ft?
1 g mol/s.cm® =7.3734*10° Ib mol/h.ft?

1 g mol/s.cm? =10 kg mol/s.m? =1*10* g mol/s.m?
1 Ib mol/h.ft? =1.3562*10°° kg mol/s.m?
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e Heat Flux and Heat Flow
1 btu/h.ft* =3.1546 W/m?

1 btu/h =0.29307 W

1 cal/lh=1.1622*10° W

e Heat Capacity and Enthapy
1 btu/lb,, °F =4.1868 kJ/kg.K

1 btu/lb,, °F =1.000 cal/g .°C

1 btu/lb, °F =2326.0 J/

1 ft.Ib#/1bm=2.9890 J/kg

1 cal(IT)/g. °C=4.1868 kJ/kg.K

1kcal/g mol=4.1840*10° kJ/kg mol

e Mass-Ttansfer Coefficient
1k.cm/s=102m/s

1k ft/h =8.4668*10™ m/s

1 kg mol/s.cm?.mol frac =10 kg mol/s.m*.mol frac

1 kyg mol/s.cm?.mol frac =1*10* g mol/s.mmol frac
1 ky Ib mol/h.ft2.mol frac =1.3562*10° kg mol/s.m?.mol
frac

1 kyalb mol/h.ft>.mol frac =4.449*10° kg mol/s.m*.mol
frac

1 kg kg mol/s. m?.atm =0.98692*10"° kg mol/s.m*.Pa

1 kga kg mol/s. m®.atm =0.98692*10"° kg mol/s.m>.Pa
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Delta Cement Plant Daily Production Report Tuesday 09/03/2021
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el 08y | e | 4T | A4 7| 4747980 ) 4,550.760 [ T osoneaiing
e 0452 y 22854 | 4,091.980 3,804,760 5 Boler House % 8 192
GA g
Gringing Aids 0.000 o8 “ .Mﬂ m - [ 129475 |
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Chemical analysis for Material
Name _[Sampie Number| %Loss | %S0, [%A1,0,[%Fe,0] %Ca0 [ %MgO] %50, [ %K,0 [%Na,0] w%Cr [%Mont|%Total] LSF | SM | AM | C,;8 | C;8 | CA | CAF
Lenestone
Local sand
ron
Gypsum
Mon cusher | MC030021 1455 | 355 | 181 |4378 | 283 | 004 | 049 | 022 |0040 | B0 9496 [ 271 | 196
Rewmeal | RMO30921 | 3527 (1385 | 366 | 227 |4158 | 261 | 019 | 035 | 013 9991 | 9327 | 234 | 161
Kinteod | KF030921 3538 | 1350 | 350 | 210 4134 | 279 | 020 | 040 | 014 9953 (0479 | 239 | 160
Cirker | CKD30821 2088 | 536 | 351 |6314 | 445 | 094 | 061 | 032 2416 | 235 | 152 |5462 | 1863 | 823 | 1068
CM Grnang| CMAOJ0821 | 352 [1930 | 494 | 309 |6268 | 362 | 213 | 049 | 026 |0004 9993 [ 0891 | 240 | 160 [6472 | 648 | 785 | 939
CM Gondng| CMBOJ0B21 | 785 1723 | 437 | 282 |6182 | 309 | 218 | 048 | 014 |0006 9999 [10892 | 240 | 155 | 8103 |(1175)| 680 | 857 |
nz-..ﬁ.a_ CPO30821 | 369 [ 1925 | 488 | 323 6271 | 343 | 215 | 0.47 | 0.16 |0004 9907 | 9913 | 237 | 151 |6537 | 585 | 745 | 082
CM Packing | CP2030821 | 788 |17.20 | 440 | 290 6179 | 391 | 211 | 047 | 011 |0005 9908 [10895 | 236 | 152
Physical test for Cements
Sampio < nR | SO | Rasy | ssB J!lwn_ qs!uu Compressive strength of cement (MPa)
b % | % % |cmig | mn | mn | mm |SampeNumber|  20Days | Sample Number 708ys | Sample Number | 28 Days
CMAG30721 05
CM-Ma-A 121 M5 CMA020821 474
| CMAG30821 213 | 100 | 3277 | 135 | 165 2 o
CMB30721 08
MM 1 121 8 1 456
CMB030821 218 | 112 | 3791 | 125 | 158 * CMmow1? oo
CPO30721 05
2
M Packmg | — X3 BT 8 3 B CPOI0B21 238 CP030121 M9 cPo20821 473
CP2030721 05
7
M Packmg | a0821 211 | 715 | 3764 | 135 | 165 & 2 Creas o9
Quality test for process
Kiln feed Chnker Cement Mill outiet - A Cement Mil outlet - B Heavy oll analysis
t Net
Weight
RE0y | osaon | 1-CaO Rasy | sse | so, R4 ss8 Addave
e Rate o S aa, - Heat | S1
% % | % [on [ % [own| = % | % [awn| % % nealkg | %
i~ o8 057 1092 | 83 [3077 [ 196 | 55 | 114 | 365 | 201 | 180 |nro0309210 | 9630 |37,
wa 107 150 | 1224 [ 113 |3563 [ 223 | 55 | 124 | 3076 | 240 | 180
[ Aversoe 5 | 103 | 9677 | 082 | 1143 | 101 | 3283 | 212 | 55 | 118 | 3822 | 215 | 180
Remarks. Ml B INPUT 10 silo No 2
GC MANAGER OF SINOMA %
& w. A
RGN

| & dgaiped

-

8

182

95 hidy 034

Y eee
v

s

69 o



I ABGA G394 ... 3y a.tgjbgs 5,8
References (lSoglerydw

SalaaS ,Loluies SIS 0g/edy $ISS) & Fidasa Hlwadas .1

B sObyla/(pusdags @isd)omaslioe jlawse Sl 10l

L loe /oL 198 o3 4o/ Slaib 2021/

doy Glos ghiidasa )18 4 Su,S)8 (lie)ld y gageis 2

Alodd Glos ghiidaia 4S)IS & 37038 IS odas s i

052020

CELL o Fldaa (Sllpeds,n ) Sldnigle dassunlisy 3

Oreldan OlgylS Lisluids [((4S055 (Pags pusgstwdd K018 5 Slabl

w09 syleh Glhbylasds s,B38 /aeal (nel den Gl g saal

2019 sl / eua.ﬁéu

el /Y Cuanill/( 5 ) aby /A8 el Al daalslll 4

2019/42 53018 slasall 5 Cuill (5 3 jall Sleadl /230 ) 53l

5.  Transporse Processe and Unit Operations/ CHRISTIE

J.GEANKOPLIS/THIRDEDITION/1993/PTR  Prentice.
Hall.Inc/Engiewood cliffs,NewJersey/U.S.A.

6.  https://ar.wikipedia.org.

ER R R R R R R R R R
LR R e
LR
*hk

*

183


https://ar.wikipedia.org/

Ol ddge 531394

|

5i02 LSk S
Al203 PYVHPL P AV Y]
Fe203 il it g

Ca0 LS bguS§

MgO i€t S
Na20 e Sy
K20 Pl Sk
503 C S oS3
NOX (s HLSoS
Free-CaO M) (99 Gt LS (St g
C3S St
(Ca0O)2FeAlO3 Cealeadd 59 ot CuSydd fuivodd o
C3A Oiliepogd
Raw Mill b0y S Ao ydS (il
Cement Mills Fder ALSAGLY
Water H20 9l
02 oSy
Calculation O8S ke dd
Combined Water 9901 )88 g9l

184




QdIABIA SHOAD .. &8 a.tgjbgs o8

ISO yald
Ball Mill (o 49 (il
Instrument LS8 el
-+ ot “*:

Quality (ki
C2S Cudgs
MgO I
Production Oletgadad ydo
Limestone Orisnad o (634
Review the

specifications

LS AIgi (S09Adg2 13 ydud

Standard strength

24l o0 S48y

Early strength (993 oo yduu (oo yS45
Gypsum z4S sy
High Shydd
Cement Porosity Fhesr illigs
Benge Zaled
Sieve S
Benzene RSELY)
Vacuum iy
Packing O3Syl
Pozzolan o¥9)e

185




HIADO GMIGAD .o a3 373 K9,8
Pollutants S0y Ay
Industry &) bl
Test )
API I 9§y 6306
Boiling Point G¥eS gl
Melting Point 0949 Al
Temperature LoydS sl
c° S3du Al
K° AZLET
F* Colgio padd sl
R Sy 4y
specifications RNV
Quality inspection (bl Sy
P205 Clawgd S gd pdopde
Pure limestone (e Y y09ed
Measurement 209
Specification ddlg
Fan oL
HCL ERTHVINE
Dust 39
Tank P <]
HFO Tank @ae‘,s,a‘,ssm

186




HdeIAB G GI39AT . 337 H45S 53,8
laboratory 4800
Chemical Lab. (PP Q7P L T
Physical Lab. L 5a8SaL
Fuel Lab. (A ggu SASBLY
Mixer By NP
Tube (Y ¥ar)
Soluble 09lgad
Solvent 890yl god
Element prTw)
alkaline S
Acids LS Ad
Acidic (oo 3o
Alkylate ik
Diameter oy
Radiation 094 S
Burn ability O ggu S
X-Ray X oS

EHEHE o
Soundness (S )oyladd ¢ K
Strength class O 545yd9 &8
Cement Types $he 8092
Cement S des>

[

187




QdIABIA SHOAD .. &8 a.tgjbgs oS
Ordinary Portland $ake Sud g Solddes
Cement OPC
CM2 wluyds SEDMe
Oil Well Cement OWC OLS A gdd oy 9
White Cement WPC (e S
Masonry Cement Lo S5 dasr

Pozzolana Cement
PPC

¥ 9)ed Sehes

High Alumina Cement
HAC

Jodd Sliuepd dd eldes

Binder Portland
Cement

305 (Aol (S

Rapid Harding Cement 999 30) 99) S
RHC

Low Heat Cement 048 pdS SpDdesy
LHC

Sulphate Resistant $95 & LS )8 )d SiDaesy
Cement SRC oS AL ps
Fine Cement 3)99 o b
Cement Bag S $3e dr
Cement Bulk Ja Spldesr
CAAF Aot S sl (I lragd 4 pdd 192>
Density Kgm/m® Lot peide /85§ 52
Iron Ore ould A3

188




DA GA3GAD o a3 373 K9,8

Ash RPN
Cleaner 890 ydSi gl

Impurity oSadigas

. ““’:
Smoke Jases
castable &y
Operation Condition O3 HIS o 4a
Corrosion alyea
Emission OlSog2 503
Length G393
Distance 993
Liquid Phase Sl (5793
Square 993
Design Oal 33
CO2 O9)LS SuuS g a0g93
502 ConS Subusgd poggs
C25 Aol LS (LS 2099
Syt ) o

Ol v 8

Additive 9laSak)
Hydration 9k 3 )Sald)

189




dIABYA SI3IAT e a3 373 K9,8
Sulfur content CunS $o'3)
Water content 9l g3y
Percentage % S dw ‘5an?
ratio o5
Dilution 09433,8399)
Procedures 34 ySealaldy ‘5|S’.j?
Hardness (o,
Lubrication Oil G150 el 9
Humidity i $033)
Environment oS
Raw Meal 9L GdwsydS (Sied’
Toxic S9! 03
Octane No. SLiSe Goyka
Seitan number Ol S0yl
G+ g )
C3S sl Sk s
C3A Pk LS (o] A ks
CAAF Culu
Si02 () pabbess
Cyclone eIl
Clinker Cooler SIS (5090 )dS 3yl
Fuel A ggu

190




HIADO GMIGAD .o a3 373 K9,8
Maintenance SIS b
Centistoke ] S SAShy il (s
Cool 3)bu
Centimetre Cm Uy Pevi|
Cubic (YW
Combination S ggu

Tri-calcium aluminate At LS (oo it g ) p At
C3A
Physical Properties S A9l i Aol
Chemical Properties IS A gluasS dilduw
Cm*/gm S99 GlNg) SeShy @8/L2 993 o
Sy
Crack SIS
Glassy A Adigedi
Moisture o
Sand LAt
On-line analyzer B 3w (8090 ydSudi
S+
Quality Control $287 9SS
Clinker By
c b3S
Expansion oS

191




HIADO GMIGAD .o a3 373 K9,8
Setting Time u,,.,za? P ]
Concrete WPUS)T
Kiln 088
Quarry s
Maine Crusher oS0ydu $0)kudS
Auxiliary crusher 2030uyld (50 )k dS
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Clinker Storage ASidS 51838
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Mass Kgm oSS s
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Chemical Reaction SolbasS Sdy1S
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Endothermic Reaction 34 0048 SadylS
Exothermic Reaction 20 50)dS SuhylS
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Grind Material 9LLd Sduoyds
Quartz Jld »S /3233198
Chemist Of Cement Fdatrr (33)Sugyd SlaasS
Production

CaCo3 Aot LS (oo L33ty LS
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Solution 0918
Molecular Aaayas
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CaS04 Soluble 0919 G291 ,S8dig 527 48
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Specific Heat EYCIRIY
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B+ i
F 38
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