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ASSESSMENT OF THE KEND HILL CLAYS
FOR MANUFUCTURING BUILDING BRICKS USING
EXTRUSION AND PRESSING FORMING

Mayada S. Joodi and Waleed R. Abdullah

ABSTRACT

Due to the variation in the characteristics of Al-Kend Hill clays (Nineva Governorate),
this study was prepared to determine the properties of these clays, and to identify the best
method for the production of building bricks. Two methods of forming clay were used to
produce clay brick samples: extrusion (2.5 x 3.8 x 7.5) cm and pressing cylinder shape
(3.5 x 5.4) cm, then dried at room temperature for 48 hr and for 24 hr at 110 °C using the
laboratory oven. After drying the samples, they were burned at different elevated
temperatures (750, 800, 850 and 1100) °C according to certain firing program for 2 hr socking
time.

The effect of several parameters on the properties of the laboratory samples were studied:
(particle size distribution of the raw material, effect of submerging the raw material in water,
effect of firing temperatures (750, 800, 850, 1100) °C and the relationship of all variables
with different burning temperatures and the methods of forming (extrusion, pressing).

The results show that firing extruded samples at 800 °C (K8-2, K3-3, K1-1) are
successful being within the specification limits of the Iragi standards No.25, 1993.

Glall s dysle 986 . im Al all o o)) eanall 3l Cppntics Gty st
3 peaiiveall daalall cdunigh 40 (o) sall Auaia aud caclise e 2



il g (Ful) LSl b oISl £ Ul G gulds posicaall 0l [ oli Glibs] il audli
Dl pd) dilg 95483 Aua b

dasiall
Ak Gl L e a5 A (palaiall 5 A3la)) s sl saad) (o gl Gaa dddaial) dial) o il A 3
Cinpal 4 saill Lgum jas die 5 apdall Gl ekl Cua pad dapad Akl 4 jag A ) Al dumd Ay
A8l 5 Al i oS5 (e piemall Llaa (5 5L (§ saldall Aelival Ll all e apaad) llia 48 5380 4nd 4 485350
dclia pal e ¥ dpdal)l il Sy o i) i) Cliny g sty A S S cpall 2olay by cillailas B
(il Aall gia oS 10 2w e deasdl A Jled £ 30 2 e Aulal) dihie /8 (gl
Adaiall Gl il i g 5ad 3 e ulall aalls daslls cpually Gelall el (il (e (5S35 A jaie 5l Ll
FOss CldlS Al e dlee LeBl S ) Sl Cligl) saiisallS A Ak (s e
Gl delia e dpuhll pe g Al aleall caus Al 2 a3 «(Ma'ala et al., 2001, 2002 and 2007)
Galall (ol sa e il b deell) QSH cilian il e dd 0 aa 55 LS Sl ) cleliall (e W e
Al 4 el de gailly S 3 a0 gl g3 (Al-Kass et al., 1985) Al-Kass Ji (e a3l gid)
© (850) 5l dann @oall 058 o) ol SE 4y Al FUEEY) dags il G805 ) g2
LS el padlls  ASulpadl el aE A Gl e LA s Lalle
Gl ALE Ay cllK ddla) of Nl 3 ((Martirena et al., 2006) Martirena e a8
Cultrone & A8 A dually (gallbll hlial dagie gy zLal¥l 35 s 40 o d
Goa e @l g dnabaaal) 33l 5 M a5 Aal Y1 ALl oSl a5 of LT 53 (Cultrone et al., 2004)
sl (3 illa #U5) 4ul<a) N (Jodi et al., 2011) Jodi s Al <l ja @ lil LS 20 (1000 — 800) G (3 sidal
O Gl 5 panall 7 ,uilS Bl Zliy) Cag kg dilaiall bl (ailiad dul 5o Wl )l @Al d )al) dilaie il
A 3adll) ASaal el cilaial) Gl & e Gl 5 a8 a claja SR 5 B gl QeI JiSE G5k
(Sl

el ilal)

LSl sl oy lihall e o A gac 5 Ay gl S8 i ey 73500 I 032 (10) L3 23 (10) sl
e gty (s sin Abblae A alY) Sl 8 Gauaiie J8 e Aliadl Jlee Y o) ) &) e Clal (Ben 5 sl gl
Aad) 52585 e Lat 5 (K1-3 5 K1-1) Cad saill lac dpalaall (g 685 ) oz 3laill

RPN |] G;umuasﬂug} ‘[(claystone)@k);;‘aﬁﬁ.«] u;ﬁc}mé\uM\ AL ) gall a5 ‘
Jduoe e labse s Al gl A dsdall Jil) )Ja ) Jias ziged Al a il e...,.s.\S\ lle s al
;‘w\sjmgu)%&ezﬁ‘@u ﬁgvcmu\ ‘&M\MJJSM\ Gh,«.’d\ duJ\)(?SAZ;w&A

(1) s

Lsalll (and g yal Cum dgndall A0V o) sall (amadl Guliall (s A5 salll) 400 58l Cla sadl) o ja) a3
e salell A8k sl Guladl Jdad g b5 (ASTM, D4316) @om sl asaa s 4 5l o) 8 s 43 yhay
(1) IS4 (1) dsaall & A il 5 (ASTM, D422)

(el Jlatl) =
g ALl < yiaall (21) iy Blond) oo a1 il 3yl 2531 31 gall Zslaas Qs ) 2]
(1) 85 ¢(2) dsaall 3 dse il 5 (Al-Janabi et al., 1992) 41 el (o s sad) sl

(hizal) Julasl) =

Sles platinly Aghall ey Al dpaeall QS paadl HAD S sall Al Z3Y) Qa3 6] &
T—5) (e st —4) (o 51 =3) (e 51 —2) ISV b e WS (Shimedzu, 7000) gaall UL
(1) (@571 5(251-10) (2 5T-9) (251 =8) (2 s1=T) (2 5T1-6) «(= 5



13-1 4adal) 2015 pletl o3 fased) (1] /alaad) L) ) peil] g Lis plga ) Ao

Al 53 ) sl A 5l il sl il 11 Jsaa

gisadl 34 | Clay Silt Sand L.L P.L P.1
K1-1 36 30 34 38.23 25.13 13.11
K3-1 45 28 27 51.75 27.85 23.9
K4-1 33 39 28 39.2 24.82 14.38
K5-1 42.0 52.0 6 35.8 22.52 13.31
K7-1 43 35.2 21.8 36.22 27.07 9.14
K8-2 43 30 27 42.81 23.45 19.37
K3-3 443 36.5 19.2 49.93 27.81 22.13
K1-3 40 30 30 36.4 22.16 14.24
K6-1 53 24.7 223 35.93 25.5 10.4
K3-4 19.9 36.1 44.0 39.44 25.92 13.52

Al Y o) gl AlaasSl) Jalail) il 12 J saa

sl gt
(%) S|02 Fe,O; A|203 CaO MgO SO; L.O.l Na,O K,O

gisall) jay
K1-1 43.45 4.72 9.4 16.24 6.2 0.16 16.97 0.62 1.72
K3-1 44.66 4.2 9.39 15.68 4.1 0.08 16.52 0.19 1.85
K4-1 35.22 3.88 7.69 22.68 3.5 0.11 22.31 0.10 1.28
K5S1 42.04 4.7 10.27 17.36 4.5 0.19 17.65 0.17 1.93
K7S1 37.68 4.5 8.73 21.28 4.1 0.10 20.12 0.12 1.18
K8S2 44.82 4.38 9.61 15.68 3.5 0.09 15.98 0.37 2.22
K3S3 47.70 6.01 14.25 10.08 4.82 0.14 12.37 0.16 2.88
K1S3 43.80 5.3 9.55 16.24 6.53 0.19 15.86 0.66 1.77
K6S1 40.56 4.85 9.01 20.72 4.35 0.10 19.41 0.12 1.28
K354 51.30 3.94 9.10 14.56 3.60 0.10 13.68 0.65 2.03
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