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PROPERTIES IMPROVEMENT OF CLAY DEPOSITS
FOR BUILDING-BRICK PURPOSES,
IN MISSAN GOVERNORATE, SOUTHERN IRAQ

Sattar J. Al-Khafaji, Harith A. Al-Saad and Saffa H. Al-Ali

ABSTRACT
Chemical, mineralogical and physical evaluation of clay deposits in south and north

Amarah city, southern part of Iraq shows that the deposits have a high percentage of silt and
medium to high plasticity. The chemical and mineralogical analysis revealed that SiO, and
Al,O3 are the main chemical components of the deposits, which indicate the high content of
Quartz; from one hand and clay minerals, Montmorillonite, Chlorite and Kaolinite; on the
other hand. The high percentage of CaCOs shows the presence of predominant Calcite, in
addition to slight increase in the average of sulfate, especially in north Amarah samples,
which is highly related to the increase in the average of T.D.S.
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One hundred and eighty cylindrical samples were prepared from six mixtures of clay
deposits and some different additives. The samples were formed by semi-dry method under
200 Kg/ cm? as forming pressure, then the samples were dried and fired according to firing
program under (800, 900 and 1000)° C, respectively.

The physical tests show that there is an improvement in the firing shrinkage, water
absorption, compressive strength and efflorescence, especially by adding 10% and 15% of
fine sand under (900 and 1000)° C. The produced bricks are within the requirements of Class
A and B of ISO, 25, 1988, as compared to the properties of the produced bricks by brick
plants of Amarah city, which are out of the ISO, 25, 1988 limits.

Light weight bricks were produced under some conditions by adding 10% and 15% of fine
bacase to clay deposits, the prepared bricks have a good porosity, water absorption, light bulk
density and good compressive strength and within the limits of international standards of light
weight bricks.
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Average of : Average of : ax.
10 bricks | O brick | “j57 e | One brick
A 18 16 20 22 Slight
B 13 11 24 26 Slight
C 9 7 26 28 —
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Mix Raw material Additives (%)
No. (%) Sand Bacase

1 100 — —

2 100, treated with 10% HCI — —

3 90 10 —

4 85 15 —

5 90 — 10

6 85 — 15
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Grain size analysis (%) Atterberg limits
Location Sample
Clay Silt Sand L.L P.L P.I
3 ?» Al 37 50 13 31.7 25 6.7
37 A2 33 60 7 26.8 23.8 3
‘1 ] A3 31 56 13 34.6 24.8 9.8
3
g Average 33.6 553 11.1 31.03 24.53 6.5
3 i B1 35 57 8 38 27.7 10.3
33 B2 29 64 7 35.7 24.7 11
i 3 B3 41 50 9 45.7 28.5 17.2
g Average 35 57 8 39.8 26.96 12.83
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(%) (%) (%) (gm/cm’) (%) (N/mm’)

800 1.31 4.16 20.597 1.627 33.521 26.420 M-S
1 900 1.25 4.06 20.853 1.640 32.577 16.822 M-S

1000 1.20 3.56 22.544 1.570 35.430 15.250 S
800 1.28 3.2 16.501 1.710 29.468 12.154 M-S
2 | 900 1.35 3.60 19.064 1.650 31.468 13.351 M-S
3 1000 1.72 3.71 18.370 1.680 30.892 20.363 S—-N
?3 800 1.25 2.87 21.553 1.667 30.942 25.870 M-S
| 3 [ 900 1.20 242 19.203 1.673 30.130 18.935 S—-N
2 1000 1.08 2.10 20.172 1.550 36.524 13.94 S—-N
-3 800 1.35 4.46 20.027 1.666 33.370 25.870 S—-N

S0 4 | 900 1.20 4.10 18.631 1.691 31.511 24.659 N

ki 1000 1.12 2.51 19.858 1.749 34.741 21.901 N
@ 800 1.50 3.94 29.247 1250 41.989 56.725 S—-N
5 | 900 1.35 2.44 31.408 1210 44282 | | 44.328 S—-N

1000 1.25 2.08 33.880 mg 1440 48.797 £ 30.866 N
800 2.11 4.21 39.107 || 1280 50.081 §° 40.320 S—-N
6 | 900 1.80 3.63 39.256 1272 49.578 35.840 S—-N

1000 0.91 2.50 41.837 1267 53.040 26.738 N
800 1.047 4.036 21.102 1.654 31.602 31.153 M-S
1 900 1.570 4.872 23.238 1.626 36.160 29.063 M-S

1000 1.470 4.05 22.764 1.613 35.768 24.477 S
800 1.434 4.01 20.450 1.641 33.740 20.17 M-S
2 | 900 1.532 4.206 20.711 1.660 34.388 22.37 M-S
3 1000 1.830 5.269 21.644 1.600 35.417 26.702 S—N
E_SJ 800 1.508 3.536 18.510 1.687 31.239 39.842 M-S

1 3 | 900 1.308 3.117 19.468 1.665 32.434 35.603 S
—_ 1000 1.290 3.05 20.926 1.651 33.470 33.201 S—-N
1 800 1.308 2.512 18.539 1.689 31.325 30.662 M-S
J 1 4 | 900 1.047 2.10 18.745 1.686 31.607 22.134 S—-N

3 1000 0.785 2.081 19.866 1.650 30.610 21.136

- 800 1.40 2.929 31.256 1421 44.441 106.952 S—-N
5 | 900 1.350 2.597 29.654 1360 43387 | | 98.560 S—-N

1000 0.780 2.140 35.163 m'\a 1276 48.407 E| 79.791 N
800 1.31 3.78 40.888 || 1264 51.720 E’J 79.79 S—-N

6 | 900 1.21 3.10 41.179 1256 52.112 62.720 S

1000 0.81 1.90 43.458 1250 53.924 49.019 N
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Al-Kass, RM. and Al-Khalissi, 1.Q., 1983. Drying properties of brick clay in Iraq. Jour. Building Research,
Vol.12,No.2, p. 1 — 16.

Al-Marahleh, G., 2005. Production of light weight ceramic tiles from local materials. American Jour. Applied
Science, Vol.2, No.4, p. 778 — 783.
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