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ABSTRACT

The results of engineering, geochemical and mineralogical analysis revealed that it
1s possible to manufacture a new type of pottery blocks with good building

properties. This has been achieved by mixing of marl sediments from Fatha formation
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(Middle Miocene) and recent clay sediments (from valleys around Mosul city) with
different ratios of three types of alluvial river sand normally used for building purposes.

More than one hundred cubic samples (10x10x10 cm) are prepared and pottered in a
high-temperature (1100-1200() C). This was followed by engineering and physical test
after which a group of samples with certain good characteristics (here called typical
samples) were chosen and further experiments were done on their new size (40x20x15
cm) to reach the best required quality.
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3 3 ¢ )
() () | () () (C) ] C)
Red Marl
1 o 1800 | 1100 | 990 | 1300 | 1000 | 729 | 614
2 Gr%f}an\;[aﬂ 1800 1250 | 1000 | 1280 1000 831 636
Recent
3 | Sediment | 1800 | 1300 | 1000 | 1200 | 1000 | 729 | 656
(RS)

4 RMEX)%R 1800 | 1350 | 1000 | 1150 | 1000 | 689 | 636
5 RME%{’%R 1800 | 1450 | 1150 | 1250 | 1000 | 719 | 650
6 RM&O%R 1800 | 1400 | 1140 | 1350 | 1000 | 813 | 745
7 RME‘I‘AO%R 1800 | 1400 | 1050 | 1200 | 1000 | 704 | 650
8 GME}Q%R 1800 | 1400 | 1080 | 1300 | 1000 | 713 | 682
9 GMgﬁ)%R 1800 | 1250 | 1200 | 1350 | 1000 | 779 | 673
10 GM&O%R 1800 | 1400 | 1100 | 1250 | 1000 | 697 | 673
1 GME‘X’%R 1800 | 1320 | 1130 | 1350 | 1000 | 724 | 713
12 RSE{Q%R 1800 | 1250 | 1000 | 1200 | 1000 | 689 | 634
13 RS+82£%R 1800 | 1450 | 1120 | 1200 | 1000 | 688 | 673
14 RS+S3£%R 1800 | 1430 | 1100 | 1350 | 1000 | 668 | 650
15 RS+S4£%R 1800 | 1580 | 1250 | 1450 | 1000 | 749 | 729
16 RMEX)%B 1800 | 1280 | 1000 | 1150 | 1000 | 673 | 636
17 RME%Q%B 1800 | 1330 | 1050 | 1200 | 1000 | 688 | 623
18 RM&O%B 1800 | 1350 | 1100 | 1210 | 1000 | 698 | 673
19 RME‘X’%B 1800 | 1520 | 1250 | 1350 | 1000 | 748 | 713
20 GMEK’%B 1800 | 1300 | 1050 | 1200 | 1000 | 650 | 578
21 GME?AO%B 1800 | 1350 | 1100 | 1250 | 1000 | 668 | 650
22 GME-X’%B 1800 | 1400 | 1150 | 1310 | 1000 | 695 | 689
23 | OMH40%B | 1200 | 1450 | 1210 | 1400 | 1000 | 700 | 689

SA
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24 RSE{Q%B 1800 | 1250 | 950 | 1100 | 1000 | 674 | 544
25 RSE%Q%B 1800 | 1500 | 1200 | 1390 | 1000 | 704 | 689
26 RS?X%B 1800 | 1550 | 1250 | 1450 | 1000 | 689 | 648
27 RS+S412%B 1800 | 1350 | 1080 | 1250 | 1000 | 648 | 612
28 RME}AO%C 1800 | 1300 | 1120 | 1350 | 1000 | 857 | 754
29 RME%AO%C 1800 | 1320 | 1100 | 1390 | 1000 | 857 | 754
30 RME?A?%C 1800 | 1280 | 1130 | 1270 | 1000 | 857 | 729
3] RME‘;E’%C 1800 | 1300 | 1120 | 1250 | 1000 | 857 | 729
32 GME}A‘)%C 1800 | 1300 | 1170 | 1350 | 1000 | 857 | 779
33 GME%AO%C 1800 | 1250 | 1150 | 1300 | 1000 | 779 | 753
34 GM&O%C 1800 | 1480 | 1250 | 1490 | 1000 | 745 | 727
35 GMgf‘A?%C 1800 | 1280 | 1120 | 1280 | 1000 | 779 | 754
36 RSE{Q%C 1800 | 1270 | 1230 | 1320 | 1000 | 831 | 753
37 RSJ’S%Q%C 1800 | 1280 | 1050 | 1250 | 1000 | 831 304
38 RS*@Q%C 1800 | 1480 | 1250 | 1490 | 1000 | 745 | 727
39 RSE“X%C 1800 | 1280 | 1050 | 1190 | 1000 | 831 301
A0%RM 4
40 | 0%RS+20 | 1800 | 1270 | 1050 | 1270 | 1000 | 831 | 753
%CSA
25%RMI25
% GM+25%
41 | ROMIZ% | 1800 | 1250 | 1100 | 1300 | 1000 | 831 | 753
A
45 | Limestone | 1800 | 2000 2100 1000
46 Thef;’gosm 1800 850 950 1000
47 | Concarite | 1800 | 2200 2150 1000
RM+15%
RSA
48| [yveal | 20000 | 15000 | 11200 | 12800 | 12000 | 9072 | 8300
Sample
RM+15%
BSA
49| pheal | 20000 | 15200 | 11400 | 12600 | 12000 | 9324 | 8500
Sample
RS+15%
RSA
SO | [\oiea | 20000 | 15100 | 11500 | 12700 | 12000 | 9072 | 8590
Sample
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% % 2 /7 )
% 3 %
(.
1 Red Marl (RM) 27 12 24 1.6 23 38
2 Green Marl (GM) 17 20 22 1.6 20 35
Recent Sediment
3 (RS) 27 7 17 1.5 34 26
%k

4 RM-+10%RSA 31 5 13 1.6 90 21
5 RM+20%RSA 28 7 8 1.8 88 14

6 RM+30%RSA 19 7 16 1.5 24 24

7 RM+40%RSA 30 5 13 1.6 31 21

8 GM+10%RSA 29 3 18 1.6 69 29

9 GM+20%RSA 22 11 12 1.8 68 22

10 GM+30%RSA 30 2 12 1.6 30 19
11 GM+40%RSA 28 1 17 1.6 18 27
12 *RS+10%RSA 31 6 17 1.6 93 27
13 RS+20%RSA 33 2 14 1.7 57 24
14 RS+30%RSA 33 2 18 1.7 43 31
15 RS+40%RSA 25 2 15 1.7 33 26
16 *RM-+10%BSA 33 4 13 1.6 94 21
17 RM+20%BSA 31 7 13 1.7 43 22
18 RM+30%BSA 30 3 9 1.6 70 14
19 RM+40%BSA 25 4 8 1.7 56 14
20 GM+10%BSA 35 7 13 1.8 57 23
21 GM+20%BSA 33 2 12 1.7 28 20
22 GM+30%BSA 31 1 13 1.7 37 22
23 GM+40%BSA 30 1 14 1.8 40 25
24 RS+10%BSA 33 13 14 1.8 55 25
25 RS+20%BSA 30 2 14 1.7 50 24
26 RS+30%BSA 31 4 15 1.9 33 29
27 RS+40%BSA 35 4 14 1.8 25 25
28 RM+10%CSA 14 14 17 1.5 32 26
29 RM+20%CSA 14 14 21 1.5 32.5 32
30 RM+30%CSA 14 14 11 1.6 335 18
31 RM+40%CSA 20 20 11 1.5 30 17
32 GM+10%CSA 14 8 14 1.5 22 18
33 GM+20%CSA 22 3 12 1.5 47 18
34 GM+30%CSA 26 2 18 1.7 54 31
35 GM+40%CSA 22 3 13 1.5 68 20
36 RS+10%CSA 20 8 8 1.6 45 13
37 RS+20%CSA 20 3 17 1.3 50 22
38 RS+30%CSA 26 2 18 1.7 54 31
39 RS+40%CSA 20 3 12 1.3 60 16

40%RM+40%RS+2
40 0%CSA 20 8 18 1.4 54 25
0 b
41 | BLRMF25%GMY | ) 8 16 15 42 24

25%RS+25%CSA
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42 RM+20%Salt 14
43 GM+20%Salt 13
44 RS+20%Salt 12
45 Limestone 5 2 140 10
46 Thermostone 11 0.9 48 10
47 Concarite 2 2.2 158 4
48 | TRMT15% RSA 24 7 13 1.4 106 12
Typical Sample
ES 0
49 RM+15% BSA 22 7 10 13 102 18
Typical Sample
LS
50 RS+15% RSA 24 5 10 13 105 12
Typical Sample
*
2
Oxides Red Marl Green Marl Rgcent Iraqgi Standard
Sediments
Si102 35.13 38.23 43 .42 53.71
Al203 8.44 9.59 13.43 15.08
TiO2 0.49 0.50 -— 0.21
Fe203 5.34 3.54 2.84
FeO 0.54 2.60 2.93 1.76
MgO 422 7.01 2.32 1.45
CaO 22.31 14.73 16.76 9.21
Na20 0.27 0.33 0.29 1.57
K20 1.26 1.54 0.25 1.40
MnO 0.10 0.11 -— 0.07
P205 0.19 0.18 - -
H20+ 4.05 3.42 204 6.60
H20- 1.85 1.74 -— 2.18
CO2 15.82 16.50 -— 2.55
Essential
mineral
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GM : Green Marl

RM: Red Marl

RS . Recent Sediment
CSA: Clayey Sand
GSA: Green Sand
RSA: Red Sand

C . Calcite

Q :Quariz

D : Dolomite
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