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r.!r+ :EI Jl .ril 1+r.l ' !!9 L.-1,! .r$ 
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, Uti. -l.iJ, lr*Jl . ,-',Ul 6rrr ''.-; i-:ill . uJSi , r:
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i\-Jl d,L. j"!1 L6+ rFJ Cr il-,u! liLi.ll a,l C,t ,l+.+

JS.! iiti,Jl d '-1;!l , {lil LJiJI (.i.:lsll J,+lilr 6&.r+J!
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u- e,j-ll 
e lt.rll ;r,b .l.cL (Soaking Time) e L-) !F{,

.GEu iJ"lSI iJ4
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.2$.ts (250) 2l$. L: . i '. -r<r Spex SR: 78044)

3c- (8*4*l) .)L-L i{}r.:Jl .rJ!L ra eLnt LEJI , 16:l

.\..J. '* !..t1 c.t u-ttl ,!)lf .rll
' rJii'\ :, i r.lr< -- J,, d).ni'.ll +.)ill !L+ Jrir: ,j
.)t-J o,1,6 ljl 1A. -u i-ot- (24) 6' ,L "e (40) i!,- i-J+

.c+.111 &, crlij-ll

arbJl !6 di'L'r!! 6ujs. (l)&J+

.()(Il.F) :+.a#rl i+Jl Ljrl jl+: ehi:-l.i .(Feroj MgO

l) GJ-+ 4+'1.: $i (L.O.l) gsJL .11:!dl rlri. -f* L"l

ut- r: dru:cL 6q 'e (1000) -eb- r-.-* Cir- ,i 1,. (e.

.e iJ,r! dl,-rl i1;. Jrnl

:+ailt ,.gt c,LaFi t
,...: 

"ilJ 
Ul (isll$.lr, tuiL\jll) q.rilll 6l-Fill .:!..:;

q.:,,1t.1",Ut 
C+:tt &L-J 1Lll (Fr r.l ir."]. J !.LLil (FlEll

.r"16- r jlll ,:.5 y g._,;ilJ ,.t Jt J'+Jl .Jlt' JJ+ L.S ..rillr

r*jtl cF.j JJ iir .lis_Jul 
C.!J! drliub r,-llJJL rurl

.+ , rt te:l: sL .jJ,jU ,rr !. . - .r r (XRD) ; jlJt irlJl
:n-lFll ,'+! ^:ill 

rr ill . r.,. 13.1i &rr.i)rJt -r', tufJt
.(2)rJ_p+ ASTM Cl167-03, 2009 ' 1(,J vl ir-rriil

a++ll i,J,l:Jl Gt-Fill o. aEJJ J) i-bil d.lij. , - - . .r

'tiri
:isjf,I tpJsjj {iJLJl cir-Jill rrjil 6t4jr!

ill slc' . i-,l-ttt -,;:*.rr:all iirJ,p !r-i.Jl eJa3ll cLLi,'l':
(lri ,jrl ord v+}Jl , + .tlj a&,rJlj .rUL LL;JI ,Jl. ht.:-.
i-" Lll c,'''r< lr il-ujrl i-lJi.Jl .,. 1ll O! i-tl,ll a..r, LDg LJF

].r'u\r od! J ijr..l ,(9) dlLi &r,.,,.1c (o$:uP:&t)
i*Jrl cr;,J-)it .(Atterb€rg) ,:!,p31 rr'- ot ,. :r... .-

,d. _r 
i:!!l art -ll tlrl .J. . iJ -1\' (XRD) EllJl i,iJl

als:-L ir-.!l ilrll (J.L 6l+,ll,ll d.+ c!.i.1 .-i i+Ul
.". (550)., "r (350) -elrs is.J! ir:-,!11,r. &s,Js .rltfll
r-Li'll r-l5l . !- LAlis ,l. jtr.rsll JlLll .l-)s. I JLS

, SiOr, Cl, CaO, AlrOj, SO3 , Na2O, KrO) i,-"n-rl

ASTM Cl167-03, 2009 il. ;rY] :r'-uill i.i.a!.ll (2)dr.r;

}jijl (NFrrl f/o)rLlt aat a,.t tl...Fll 1-.-.rr

300 0.76 8 1

225 0.82 l3 2

J.-F l5 3

ct5ll tlr asJ irJ- 1Y I rlJl
1050 t000 900 i-il:jl &J 13r ;!lr

A3 A2 AI 0 100

B3 B2 BI 0 100 B

C3 c2 CI 0 100 C
D3 D2 DI 0 100 D

ci}Jl 6J!a i-.J"l i-rl-|l rlJl
J.lill ! drl+Jl J.J

1050 1000 900 i-3ll o+l
A3 A2 AI l0 90
B3 82 BI t0 90

C2 CI 20 80
D3 D2 DI 30 10
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J.lJl cjn 6$ll J J

B'

sJLll e+lll &1,,

225 0.86
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;;, '-. -r!r :ii ,.,+il ir..j ul ,1o7*n - o/o42) rjd:,'.-.:tj

i* i+..+ C_rltst ir+.ll .:UJsll J"..: 6iut *r l.rlll i+o
1 ! .ir ,(o/o43 o/o2l) A . *uy1 UOlt 'a.:;) ,(%87 o/o54)

r,."ill ;;,151-.11 di1r,: ir.(3 Ll5.lt) . (%3- %l) ox &jt
6LirJ (&il r&)illJar!) i-- Lll oEJs.n 1-i"rl i+iJl

'(3 ,-ElD (9) en;r ' rt rtt c& sL LlJ.)ll

2011 ( 6) t9 ,riAt pLil a$t Ar

:r.r:ijl uclSl iriJhlt c,li-jl Brti o'' U-i eUUi t

.l!5lr -:LjIx i-+riill .:r!--aiLil .r :l .j.jt)L .+-i r-.1

.)a A,E e+ri Fr-.oi (1050 , 1000 , 900) 'e!5.rrr'-,r,r

LDg cr. \ l)ill irUJ L{+:[ L+l l.li-$1i.J &t-Fi]l
.i,S. t y| il-lill A.i-ldli l{!Jti.

:si+sl! OJll ciraJ'rr Cili t

ilJj,ll iJ.j a, .-U.)ll 61+J !r.+Jl eJsll drl . ,- i aitlSr 
, " ,rji

"il_, 
6 , B) a#rll di: J-i-rl drr'f rl g- rriul ,r-r

.=*: L:$l -l-1,- Jc .)L"ic)rr a-t-jJl .:rLJc +-"i: .j j+

Ca (A) Cil cit-j.rl;J!,",r- (10).i-,si.rt.. t'. r

irF qJ ( Moderately plastic) LJill :J"-rs &rll !.;

1-!!1 e iu]l ei1.r]l drlrlll Cin P) drqll
Sample No. gi5eill p.1 Clay (%) O*bI Silt (%) &^ri Sand (%) &i!

38 42 20
B 3l 49 20
c 54 3

D 21 I

Sand

r ail-t

EZ sandrcl

aS sly tird
ltrs mI(tr srld
(S EhF rrd
3 larld

ClaY 2:l 12 
Sin

(9) ,!,b! Jri6: e-r leilb &rb OrLll ,U.j e,FiI y',rxl!ti" (3) dsAI

c*r C-rl-,r3 
L:ill &1,. Ui ,(%60.49 %o4l.5 ) ei.i i!!t .s 6r!-i]J:(Atterberg) ,$};ii .rjr-r d,l-.JA! eUlS .

.(4 dr\lD,(%33.29-%13.51) t= a:tr:.(vo34.23- o/o27.20\ ae-!;nt 6LiJ irrJu

1-!at! Clt j,t 4_ruil .Urr ot ar.ri GiJ. CAJJ (a) &.EJ

Sample No.

(Atterberg) cl.J],,.;d .U[lr

Liquid limit (L.L)
('/.) Plastic limit (P.L) (Y.) Plasticity lndex (P.l) (9/.)

4t.54 28.03 I 3.51

B 52.10 34.23 17.87

c 50.3 5 28.34 22.01

D 60.49 27.20 33.29

Ll .(plastic) :rr.Jll Ji= !F-; Ca (B, C) ..r.3!l e it-r
Plastic) ajrJll eJl- Ji. ai.'b Ci: (D) idl e it .il i,.nl\.

'(5 c!'rrl) '(SuPer

aM

Co m
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e-uJ ;L-.11 i-j-Jr '-; illa i-L.t ."-Jr r-. , ,1. ,/ I 7l

't ,11 .n-F4 !l .r', 'AJ,,ll r-.{r-, g)-!l ;rtj ,,Jl giJ, -\J.Jll

irJt ,J. Ell L:! 1--,J*!l o,r-!l ,l ,,:.":s,u r.r*.,tt
Jl grJ, t- _!,j,i,Jl J+-,ril.l ,u.:_,rUtt et-"tt ,r:' g)-!t C-.3. _,

.(15) 'r ;.lt i-8" J,r 6rl)J 6r,i,ll ir-Uill cJLi-Fl :j]l!"
Eult Srnpl.

2014 ( 6) 19 .iireit lyl,,lJ,3rrsii)..

:(XRD) rrr.Jl lJjr-ll ir,$Jl eu U-i Cjlii
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Abstract
The present study deals with the suitability ofFat'ha Formation clays for manufacturing ofroofing tiles industry
in Al-Ziwiya Are4 Salahalddin Governorate/ Northern haq through four selected outcrop sections (A, B,C and
D). The )(RD analysis shows that these clays are mainly composed of clay minerals like: illite, palygorskite,
chlorite, kaolinite and montmorillonite, in addition to the non-clay minerals like: quartz, feldspar, calcite,
dolomite, hematite, go€thite and gypsum.
Chemical analysis ofthe studied outcrops ofFat'ha deposits revealed that they are composed of several oxides.
The Results of the physical properties of studied samples, in terms of Grain size analysis shows the types as
sandy mud, mud and clay and characterized as Plastic, medium plasticity and high plasticity and can be easily
formed and appropriate to the tiles industry, the plasticity increased with clay liaction.
120 test tiles size 8 * 4* I cm were prepared using the semi-dry pressing method and fired at temperatures 900,
1000, and 1050"C. The physical and mechanical tests for the briquettes (small tiles) were conducted after firing
which includes: color, linear shrinking, water absorption, water saturation coefiicient, efflorescence, and
strength. The results show decreases in the rate of water absorption, water saturation coemcient and
efflorescence with increase of temperature. Also the rate of linear shrinking in most of the studied samples
increases with temperature. The colors ofthe samples ranged fiom light brown to pale yellow. The recognized
minerals after firing for the briquettes by XRD showed the presence of new phases and minerals such as:
diopside, wollastonite, mullite, forsterite, and anorthite due to the decomposition ofessential minerals and many
reactions between the ions.
The evaluation tests for the suitability ofFat'ha Formation clays ofthe studied area for roofing tiles industry are
carried out on the channel sample, which shows that these deposits can be used for this industry ofclass 2 and 3
according to the American Standard (ASTM C- l167-03,2009).
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