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Abstract

In general Normal Portland cement and to a certain limit most of special
Portland cement utilize for their production specific raw materials such as limestone,
clay, and in some cases iron ore, bauxite and silica sand were added as a correction
factor for Fe,0s, Al,0s, and SiO; content. The clay raw materials represents the main
source of these oxides. For the cement industry the final raw mix depends on the
percentages of these oxides in the used materials.

The aim of this paper is to show the possible utilization of igneous rocks
(Phonolites and Basalt) from Gharyan area as an alternative source for the Wadi
Ghan clay materials which recently used by Suk El. Khamis cement plant.

The calculated raw mixes were based on limestone from (Ras Mnebba)
quarry and Wadi Ghan clay both were used by Suk El. Khamis cement plant in
addition the correction materials of hematite Wadi Ashatti iron ore and silica sand of
Enaim area to get the best ratio of cement phases .The whole work were repeated
by using different mixes with the replacement of Phonolites and Basalt up to 100%
from the used clay materials.

It has been found that all the mixes satisfy the Libyan and International
standards where CsS found to be more than 50%, C;S (20 - 30%) with a good ratio of
GsA.
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L.O.l 41.78 0.00% 9.32 6.38 1.57% 0.95%
CaO 52.27 1.94 4.84 2.72% 9.47%
Sio, 1.12 96.60% 11.68 58.72 56.19% 49.20%
Al,O4 1.19 2.10% 4.31 15.58 19.04% 15.74%
Fe,04 0.64 1.30% 68.88 6.94 2.79% 3.79%
FeO 2.03% 7.13%
SO; 0.05 0.2 0 0.00% 0.00%
MgO 1.29 0.44 3.43 1.07% 0.95%
Na,O 0 7.79% 2.91%
K,O 0 5.24% 1.10%
CI 0 0.00% 0.00%
TiO, 0 0.62% 0.62%
98.34 100.0% 95.89 99.10% 91.90%
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Iron Ore Clay | Silica Sand | Basalt | Phonolite
5.0% 0.0% 15.0% -—= 80.0% A
5.0% 20.0% 15.0% -——= 60.0% B sl
5.0% 40.0% 15.0% -—= 40.0% C Phonolite

5.0% 60.0% 15.0% -—= 20.0% D

5.0% 80.0% 15.0% -—= 0.0% E

5.0% 0.0% 15.0% 80.0% - F

EAGIN
5.0% 20.0% 15.0% 60.0% -—= G
Basalt
5.0% 40.0% 15.0% 40.0% - H
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5.0% 80.0% 15.0% 0.0% - J
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4.11 3.65 3.19 2.74 2.29 CaO
64.25 | 63.31 62.38 | 61.47 | 60.57 Sio,
13.46 | 14.08 | 14.70 | 15.30 | 15.90 Al,O4
9.52 8.60 7.70 6.80 5.92 Fe,0,
0.01 0.01 0.01 0.01 0.01 SO;
2.86 2.36 1.86 1.37 0.89 MgO
Others
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bl W6 | F T
4.11 5.11 6.13 7.17 8.22 Ca0
64.25 | 62.80 | 61.33 | 59.84 | 58.31 Si0;
13.46 | 13.60 | 13.75 | 13.90 | 14.06 Al;O3
9.52 8.94 8.35 7.75 7.15 Fe,0s
0.01 0.01 0.01 0.01 0.01 SO3
2.86 2.37 1.87 1.36 0.84 MgO
Others
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Cos | C2S | CoA | CAAF | SM | AM | LSF R
55 |17.73 (1273 | 8.09 |225|245/095| 681 [31.9] A
55 | 18.42 1173 893 [226 215|093 | 682 |318| B
55 | 19.12[10.72 | 9.78 | 227 [1.90 [ 0.92| 683 [31.7| ¢
54.8 | 20.01 | 9.70 | 10.63 | 2.28 [ 1.69 | 090 | 684 |316| p
54.8 (2071 | 868 | 1150 (229|151 |0.88| 684 |316| E
54.9 [ 18.87 | 10.93 | 963 (226|194 [ 092 662 [338]| F
54.9 [ 19.34 [ 10.32 [ 10.13 [ 227 [ 1.81 [ 091 | 668 [332| @
54.9 (1979 | 9.74 [ 1061 [227 (169|090 | 674 [326| H
54.9 2021 ] 919 [11.06 [228 | 1.59 [ 0.89 | 67.9 |[321| |
549 2062 | 867 |11.49 229 151 [088| 685 |315| |
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% O e gl %o O La ol
56 - 55 60 - 37 C;S 3Ca0.Sio,
10 - 6 15 - 6 C3A 3CaO.A|203
26 - 21 37-15 C,S 2Ca0.Sio,
10 - 7 18 - 7 C4AF 4CaO.A|203.Fe203
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