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EVALUATION OF SUITABILITY OF CLAYSTONES FOR BRICK
INDUSTRY FROM INJANA AND MUKDADIYA FORMATIONS,
IN AL-KAND HILLS, NAENAVA GOVERNORATE

Mayada S. Jodi and Noor Dh. Bader

ABSTRACT

According to the needs of Naenava Governorate for manufacturing building fired-bricks
the, this work was conducted to evaluate the suitability of the exposed claystones within
Injana and Mukdadiya formations in Al-Kind Hills region for such industry. Twenty three
clay samples were subjected to crushing, quartering, dividing, and then testing to indicate
their chemical, physical and mineralogical properties. The samples were extruded to have
dimensions of (2.5 x 3.85 x 7.5) cm, which were then dried at room temperature for 48 hr and
for 24 hr at 110° C, using laboratory oven. Different variables were studied including particle
size reduction of representative sample for the whole region (+ 150 and — 150) p, adding river
sand (10 and 20) %, and then changing in firing temperature (700, 750 and 800° C). The firing
of the brick samples were carried out at a certain program; for 2 hr socking time.

The resulted samples were tested for their physical, mechanical and mineralogical
properties and then the results were compared with the requirements of the Iraqi Standard
Specification No.25, 1993. The results indicated that the claystones under study were suitable
for brick manufacturing. The test results of some samples fired at 800° C were found in
accordance with the mentioned standard specification.
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3547 | 5.01 10.13 | 21.08 | 3.50 0.06 | 22.65 | 0.62 1.59 K2
39.16 | 341 859 |[21.33| 3.80 |<0.07| 19.66 | 0.74 1.30 K3
40.08 | 4.16 10.59 | 19.83 54 |<0.07| 17.38 | 091 1.51 K4
40.24 | 4.38 9.13 | 19.96 42 [<0.07| 17.01 — — K6
44.04 | 6.33 13.24 |13.16| 3.95 0.04 | 1589 | 0.19 2.33 K11
4131 | 4.84 9.88 | 1731 ] 443 0.15 | 18.79 | 0.17 1.83 K13
41.22 5.69 10.18 | 18.3 47 1<0.07| 18.84 — — K14

41.62 | 5.69 10.39 | 14.72 | 6.12 1.10 | 17.01 | 0.78 1.87 K15
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4196 | 4.74 10.7 18.3 4.7 [<0.07] 18.43 — - K20
41.5 4.06 8.86 |19.13 4.2 022 | 19.14 — — K21
42.10 | 5.92 11.06 | 14.53 | 5.67 0.04 | 1733 | 0.62 1.97 K22
43.58 | 3.16 846 | 18.73| 430 [<0.07| 17.50 | 0.96 1.42 K23
38.82 | 3.15 8.89 2148 4.0 [<0.07] 19.71 | 0.79 1.25 K25
39.20 | 7.43 10.37 | 14.54| 6.16 022 | 1843 | 0.75 1.80 K28
42.01 6.57 11.66 | 13.73 | 5.62 022 | 1687 | 0.62 | 2.14 K29
37.88 | 5.56 10.87 | 18.88 | 3.76 0.01 | 20.83 | 0.15 1.28 K30
41.62 | 6.65 11.16 | 1334 | 7.33 0.02 | 1648 | 0.63 2.04 K32
41.75 | 6.25 11.18 [ 14.16 | 6.25 0.03 | 17.10 | 0.59 1.93 K33
41.21 | 6.33 11.27 [ 1473 | 5.95 0.03 | 17.14 | 0.59 1.99 K34

41.66 3.86 8.63 18.18 4.8 <0.07| 18.02 — - K- 150"
42.22 3.17 8.74 17.91 4.1 <0.07| 17.63 — — K+ 150*
70.33 2.18 8.66 8.68 1.3 <0.07| 6.89 S~
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52 23 25 4281 23.84 18.96 K2
37 29 34 31.76 10.07 13.69 K3
31 28.5 40.5 29.31 18.48 10.83 K4
53 29 18 37.58 20.78 16.80 K6
54 37 9 53.81 22.43 24.38 K11
27 28 45 22.16 19.31 2.85 K13
32 23 45 30.33 20.31 10.01 K14
26 28 46 30.55 19.31 11.24 K15
54 32 14 38.785 | 23.104 | 15.681 K17
35 33 31 27.59 20.15 7.44 K18
37 22 41 30.53 18.73 11.8 K20
33.5 18 48.5 26.51 17.33 9.18 K21
43 26 31 30.46 17.49 12.97 K22
33 32 34 26.25 18.19 8.06 K23
35 53 12 29.71 12.80 16.91 K25
29.0 23.5 475 45.78 24.33 21.46 K28
43.0 30.0 27.0 44.15 24.69 19.46 K29
54 28 18 41.67 25.80 15.87 K30
32 33 35 35.96 21.16 14.79 K32
31 33 36 38.43 20.47 17.95 K33
37.8 26.2 36.0 32.28 21.36 10.92 K34
48 27 25 33.05 20.78 1227 | K-150"
26 31 43 27.03 17.43 9.6 K+ 150"
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(%) (%) _|Com[p35)| (%) (%) _|Com[p35)| (%) (%) | (o [p3s)

0.05 16 2522 | -0.14 18.5 194 0.91 199 | 236.9 K2
-0.18 16.3 65.13 | -0.29 18.4 88.3 0.46 19.3 100.3 K3
- 0.37 15.9 161.5 | -0.29 17.4 205.3 0.09 19.4 181.9 K4
-0.43 16.2 2273 - 0.7 18.1 241.3 0.3 19.3 260.1 K6
-0.23 19.3 1679 | -0.7 20.3 231.6 | -0.7 20.2 224.1 K11
- 0.49 16.6 130.1 | -0.24 17.9 157.4 0.77 20.8 184.7 K13

-1 17.3 163.9 | -1.06 17.8 196.5 0.7 18.4 146.8 K14
-0.16 17 1782 | -0.3 17.4 156.5 0.3 179 | 2335 K15

-0.6 15.7 193.8 | -0.69 18.8 235.2 1.17 17.1 246.5 K17
- 0.46 15.6 100.9 | -0.65 16.8 121.8 0.49 17 71.5 K18
-0.38 17 136 -0.19 18.9 191 0.89 17.8 311 K20
-0.44 15.8 226.1 | -0.38 17.2 220.2 0.97 18 165.2 J K21
-0.33 16.5 199.4 0.00 17.1 209.6 0.83 16.6 | 227.0 % K22

0.23 16.2 1123 | -1.13 17.4 118.1 0.19 18.7 176.1 ~ K23
-0.23 17.5 119.6 | -0.24 18.6 91.3 0.27 20.3 1324 K25

0.4 14.6 2743 0.2 15.7 359.9 0.4 16.2 304.2 K28

0.00 18.2 163.1 0.24 19.6 181.5 0.37 20.8 206.2 K29
-0.14 16 3158 | -047 172 | 2164 0.79 18.9 171 K30
-0.13 144 | 256.6 | -0.2 15.8 329.8 0.00 15.6 | 257.5 K32

0.3 16.7 234.9 0.1 16.1 3285 | -04 14.8 370 K33

0.6 16.2 344.4 0.1 15.4 3679 | -0.13 14.3 355.5 K34

0.00 16.3 71.2 0.58 17.2 157.1 0.63 17.5 184.9 K-150"
-0.44 15.9 139.9 0.14 16.8 181.2 0.56 176 | 2174 K+ 150"
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(%) (%) FER i, (%) (%) FER FRY
-0.19 18.9 260.0 | 191 0.89 17.8 400.5 | 311 K20
-0.38 17.2 328.6 | 2202 0.97 18 288.5 | 1652 | Kol
-0.35 17.1 3349 | 2394 0.21 18.1 393.8 | 186.6 | Ks20
0.06 16.9 353.6 | 154.6 0.26 19.7 2429 | 927 | Ks21
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