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Oxide (W%b) Limestone Sand Basalt Gypsum Oil Shale

SiO, 1.36 94.77 45.40 5.85 3.47
Al,O5 0.43 0.95 11.99 1.31 0.70
Fe,Os 0.24 0.10 10.94 0.72 0.25
CaO 53.56 0.68 11.67 31.07 45.24
MgO 0.34 0.02 7.41 0.82 0.28
SOs 0.06 0.02 0.03 36.73 2.24
K,O 0.11 0.24 0.78 0.19 0.10
Na,O 0.00 0.00 2.54 0.00 0.00

Cl 0.02 0.00 0.00 0.00 0.00
LOI 42.47 1.56 6.52 215 35.55
Organic materials - - - - 8.41
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Physical Properties |Limestone| Sand Basalt Oil Shale
Purity as CaCO, 95.64 2.79 12.66 80.78
Moisture at (105°C) 2.72 0.41 3.16 0.65
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- Samlp . Total  organic
I il s Kerogen | Bitumen | ¢ 1 ctance (%)

Oil Shale 7.46 0.955 8.415
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(%) 0 10 20 30 40 50 60 70 80 90 100

Limestone | 74.36 | 66.29 | 58.22 | 50.15 | 42.08 | 34.01 | 25.94 | 17.87 | 9.80 | 1.73 | 0.00

Basalt 23.38 | 23.38 | 23.38 | 23.38 | 23.38 | 23.38 | 23.38 | 23.38 | 23.38 | 23.38 | 23.38

Sand 226 | 226 | 226 | 226 | 226 | 226 | 226 | 226 | 226 | 226 | 2.26

Oil Shale | 0.00 | 8.07 | 16.14 | 24.21 | 32.28 | 40.35 | 48.42 | 56.49 | 64.56 | 72.63 | 80.78
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Sample | 45pm | 63 um | 90 um | Density(g/cm®)
0% 28.5 18.3 9.60 2.60
10% 29.2 19.7 9.40 2.58
20% 31.7 20.1 9.69 2.57
30% 31.9 20.4 9.60 2.55
40% 32.2 21.1 9.69 2.54
50% 33.0 22.2 9.80 2.52
60% 33.3 22.5 9.49 2.51
70% 33.7 22.6 9.60 2.49
80% 33.8 22.8 9.80 2.48
90% 34.0 23.0 9.60 2.46

100% 34.8 23.6 9.39 2.45
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Sample SiO, | AlL,O; | Fe,05| CaO MgO SO; KO | Na,O | LOI
0% 14.08 | 3.30 | 2.82 | 43.66 | 2.20 | 0.06 | 0.21 | 0.54 | 33.05
10% 1407 | 3.28 | 2.84 | 4358 | 2.21 | 0.15 | 0.21 | 0.53 | 33.08
20% 1406 | 3.25 | 2.86 | 4351 | 222 | 0.25 | 0.22 | 0.55 | 33.10
30% 1405| 3.23 | 2.88 | 4344 | 2.22 | 0.35 | 0.23 | 0.56 | 33.13
40% 1404 | 3.21 | 290 | 4337 | 223 | 0.44 | 0.23 | 0.54 | 33.16
50% 14.03| 3.19 | 291 |43.30| 2.34 | 0.54 | 0.24 | 0.58 | 33.20
60% 1402 | 3.16 | 293 | 43.23| 225 | 0.61 | 0.25 | 0.55 | 33.25
70% 1401 | 3.14 | 295 | 43.16| 226 | 0.73 | 0.25 | 0.57 | 33.29
80% 1400 | 3.12 | 297 | 43.09| 2.27 | 0.84 | 0.26 | 0.57 | 33.33
90% 13.99| 3.10 | 298 | 43.03| 2.28 | 0.94 | 0.26 | 0.56 | 33.36

100% |13.98| 3.08 | 3.00 | 4296 | 2.29 | 1.04 | 0.27 | 0.57 | 33.40

A e Sl eI S e 1(7) 8 Jgaad)

(1300 - 1350 - 1400) 3,)al Sl yo e (100
(15-30-45-60) min 4ilide 43l 3¢ C
Gl all o sanllSl a0uST Aad ld DA Gy
E)\);j\ 3\;)3 :ﬂﬁ)aux (:.\ CJL\“ )S.QSSS\ Lﬁ (J;H
i Jindl Citand) gl Cudiall a3l Al
gﬂ)}.\]\
Oli) e akaliy all o sl aSl Aaf Cos e
Caai sl g (70£2°C) Asall aaall JsSile
uam%;\.&)n 5 yilaa g Aual) C_\JJ.\(:J:\LL.»
xS Js 0 S ses p s elall S
Lﬁmu c'u\:ul\
Claw) ariall Ad¥ dgal) G LG Al
(5 35l) 30 e
B sl 8 Ame YT ) L Lad
(&(T) 5 (2)&(2) A5 IS5 (A)&(Y)

Saie e andl adl ddl Cles @
4las) Alpine Sieves e plaaiuly (45,90um)
Blainejles aladiuly cuaaad dagaill dad Ll o(4ll
.[13] (EN 196-6) -
Al 0o (1g) 3L G oall B def coasy @
o Al g (sl Adfe Al AT (A
Lol aie ALS delu sad L eS o
B & gial) Zanill a5 (40 5 ((975£25°C)
Gl
Claw) aiail 4dgY) dgall G LLE A
Al gl) (Al Jaadl)
onb) AV sl G ALE Al G
s dlaiul sy Gl el e 3a DA
<90 <80 <70 «60 <50 «£¢+ <30 <20 <10) %

1300 C 1350 C 1400 C
Sample | Free lime (%) | Sample | Freelime (%) | Sample Free lime (%)
10% 7.41 10% 7.03 10% 6.04
20% 6.50 20% 6.33 20% 5.53
30% 5.59 30% 5.60 30% 5.00
Ti 40% 4,92 40% 4,67 40% 4.47
BJ;‘;& 50% £ 50% 4.28 50% 3.77
15 min 60% 3.90 60% 3.64 60% 3.00
70% 3.29 70% 2.98 70% 2.39
80% 2.65 80% 2.41 80% 1.90
90% 1.94 90% 1.85 90% 1.37
100% 1.63 100% 1.26 100% 0.86
Sample | Free lime (%) | Sample | Freelime (%) | Sample | Free lime (%)
10% 6.75 10% 5.56 10% 4.08
20% 6.46 20% 5.00 20% 3.66
30% 5.50 30% 4.64 30% 3.20
Ti 40% 4.50 40% 4,16 40% 2.81
BJ:‘:& 50% 3.95 50% 3.52 50% 2.22
30 min 60% 3.35 60% 2.80 60% 1.60
70% 2.75 70% 2.22 70% 1.04
80% 2.27 80% 1.45 80% 0.80
90% 1.80 90% 1.26 90% 0.66
100% 1.29 100% 0.76 100% 0.42
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1300 C 1350 C 1400 C
Sample | Freelime (%) | Sample | Freelime (%) | Sample | Free lime (%)

10% 6.89 10% 5.40 10% 4.24

20% 6.05 20% 4.70 20% 3.65

30% 5.20 30% 3.95 30% 3.10

Time 40% 4.36 40% 3.29 40% 2.53
Burnt 50% 3.66 50% 2.73 50% 2.00
45 min 60% 2.90 60% 2.20 60% 1.53
70% 2.28 70% 1.77 70% 0.98

80% 1.84 80% 1.29 80% 0.75

90% 1.38 90% 0.96 90% 0.60

100% 1.00 100% 0.65 100% 0.39

Sample | Freelime (%) | Sample | Freelime (%) | Sample | Free lime (%)

10% 6.74 10% 5.09 10% 3.79

20% 5.69 20% 4.44 20% 3.29

30% 4.68 30% 3.73 30% 2.83

Time 40% 3.65 40% 3.04 40% 2.33
Burnt 50% 3.10 50% 2.62 50% 1.87
60 min 60% 2.55 60% 2.17 60% 1.44
70% 2.00 70% 1.60 70% 0.93

80% 1.55 80% 1.22 80% 0.70

90% 1.10 90% 0.94 90% 0.53

100% 0.65 100% 0.53 100% 031
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10%
=20%
H30%
H40%
H50%
H60%
H70%
M80%
90%
H100%

Time Burnt 30 min
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Sample
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30%
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H70%
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(Min) Gl o) | (T) @l s dan | (%) AN sl L | (%) Jaiad) sl
15 1400 1.90 80
1300 1.94
15 1350 1.85 90
1400 1.37
1300 1.63
15 1350 1.26 100
1400 0.86
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30 1400 1.04 70
1350 1.45

30 1400 0.80 80
1300 1.80

30 1350 1.26 90
1400 0.66
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sample Residue Residue Densit3y Bla;ne Free Lime
45 um 90 pm (g/cm?) | (cm/qg) (%)
OPC 10.20 0.90 3.17 3590 0.98
OSPC 80%-31 11.33 1.40 3.20 3450 1.84
OSPC 90%-32 11.56 1.65 3.18 3550 1.38
OSPC 100%-33 12.23 1.86 3.17 3580 1.00
OSPC 90%-76 12.78 2.00 3.16 3600 0.96
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OXidE(OA)) SiO, | Al,O3|Fe,O4 Cal MgO SO; [ K,O|Na,O CI [L.O.

OPC 20.35 | 5.13 | 3.98 |63.95| 2.59 [ 1.85|0.49(0.54|0.02| 0.10
OSPC 80%-31 | 20.60 | 4.87 | 3.84 |64.35| 2.55 | 1.69|0.45|0.58|0.02| 0.05
OSPC 90%-32 | 20.65 | 4.92 | 3.84 |64.27| 2.55 | 1.79|0.46|0.57|0.02| 0.04
OSPC 100%-33 | 20.70 | 4.95 | 3.84 |64.10| 2.56 | 1.83|0.48|0.58|0.02| 0.05
OSPC 90%-76 | 20.75 | 4.99 | 3.86 |64.40| 2.57 | 1.46 | 0.47|0.57|0.02| 0.05

GV il (p T T Sl T gl 1)) & dsaad
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LSF = 100 CaO / (2.8 SiO, + 1.18 Al,O3 +  «a—Sil 5 yauell 3l 2all &il83e § Bogue all—sl)
0.65 Fe,03) (12) a8 Jdsaall & il Camaa g
SM = SlOz / (A|203 + Fezo3) Cgs = 4.07 Ca0O-7.60 S|02 -6.72 A|203-143
AM = Al,O;/ Fe,04 Fe,03-2.85 SO;

relative intensity [counts]

C,S =2.87 Si0, - 0.75 C5S

(%) skl us (%0) Al g gl cdlalaall
Sample
CsS C,S C:A C,AF LSF SM AM
OPC 56.13 | 16.31 6.86 12.10 96.21 2.23 1.29

OSPC 80%-31 | 54.93 | 17.93 6.41 11.67 95.11 2.37 1.27

OSPC 90%-32 | 55.47 | 17.66 6.54 11.67 95.40 2.36 1.28

OSPC 100%-33 | 55.72 | 17.61 6.62 11.67 95.47 2.35 1.29

OSPC 90%-76 | 56.66 | 17.06 6.69 11.73 95.43 2.34 1.29
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Manufacture of portland oil shale cement and technical properties
the study

Abdullah Watti, Mohamad Samou Alnajjar, Mohamed Habbaba"
Dept, Of Chemistry,. Faculty of Science, University of Aleppo
" Postgraduate Student (PHD)

Abstract

this research studied the manufacture of Portland oil shale cement (OSPC) from one of the
wells located in the south-east of the Aleppo city which far ( 103 Km) from Khanasser -
Rjam Al Sawan, The area of Location where nearly (150 Km?), By replacement the limestone
in the mix of raw materials for the manufacture of cement with local oil shale in different rate:
%(10-20-30-40-50-60-70-80-90-100). Then the feasiblity of burning and the technicall
properties of prepared cements were studied. the results showed that replacement (80-90-100)
% Of limestone with local oil shale , Lead to reduce (200) C in the burning temperature of the
raw materials which used in the production of Portland cement,and As well as reduce the
amount of time (25%) to complete the burning process. And that reduce the consumption of
required fuel for the burning process, thus, Keeps the environment clean, and remain within
the permissible limits according to the European standard (EN 197-1).

Key word: Oil Shale, Portland Oil Shale Cement, Portlanl Cement.
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