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L3-,- t*C,<-r,l bL; Jl i,.FJ|t :2\t:ez,)l 'ij J.:.. d {-bJl Jl

"e,J; ,.,"1p.# ,)- -# J<.! it vA dbUt;.r*6'Jl +rU.,;
illrtlota1r ,Jln' ii il;'tJl llJ,i"' ^Jt<,ld ,rf,it ir-<J *o ^l-, er>.i:Jl
i';/l ufr.1l" .-'!- Jl r;rir tr,:t lYl gl;l JL;.. *:E*/t{;, *-,

.Jo!,* t,,\!t;tLt kir^..-tUl OG dl

:.iJl .j.u Y-\.
t-' ;tl t{:l 42i 6e 

-;.l ;] i*; Jl .r|/irJl Lf : .rJ I olul ;-^J | .;-ra

fi+ J.-^tf J--i,'r+-b inJ,lq l-JJl tbrd f+t O* l-':--., "ata)l E*l et
..giYl .:l;rllly {,rrll r*4Yl



:JJl s3.t l"-\
,.rtr JLil :-;l larL i)-

pclo)l :,27;;15., ;.r.l, e.i 4- .,j (S0Ol) J t--tJl $)l i*h)
{iJJ | (.SnOr) ol;t; Llr:r. (f'970) cii.'1.p t ' tlJ'.-.r.r,, !-;, t4.;

dU * s' i)l o-, t+JL,-:-t iul J;ll ; . '! L-Jl .l-lJll ...'" r y
oUffu l.;.b L, e.+i:J | ;.$: ,," -n ,r:rb t"-tl1; (Oxitiation atrrtosphere)

L{! ,|('l t2O(/( ) r-;.:_yYl ,f,rJ I i:il: o7l)\

:c.,1-"ll-.all J,.tl t-\

(Colouration) i,,JJl \ - t- \
4, e-.;Jl oVr ,)l;rjll(Mineral Oxidc) ;dl r.-{'Jl ,,'iL;l 9
6<+l1.^, l| E-- + iJGjJ I JLrYld--LL ljl ,,Ji l--:.. l".B 4:" d"*r.,i y Jl

.,Jr .- ) tf ljl r .i dUJlu*ij . t^LrY ,-11,5--

;rJJ 
"p.r,-U 

t6, iF- r-.; (Colouring Oxides) i.-r&J | +-"ttJl-r

1f (Basic) t-.r'U lfrl 4 ,, L:.,t 6,;Jt J; A ,=S ;t L tr--, e.+;J
(SnOz) ,a-u--iJ I r^41 I JLII Lf (Amphoteric) $L':..r1 (Acidic) ta,.t

irl"A) ,:U. Jy'.f^'1 (Aciddic - Refractory) LJu, t-:.L V9L ell*2 6jJl

.6.+iJJ (Mattness) i-:c .,i=.;s

;Lr:3-l'Jl uaJ;-;a 3l ,rlJ 6A, ;)Jl 't+-t).- I 'll .i'.-ljlf<-, ,il

:;t-b -Jl ,#<JYl CU-,- ,J."I;iJl I.i-iJ, , (Neculas) i l-rJl r,-rr ,-p g.. (Electron)

rii,2 L.r.--e,slr1l rLll ,)l'ji-.r (Daylight) )qtl .t-- i/ lanlr J.-a,.-i
.+j;Ll irt:tl sl, ij l"LJl ,;t AJtt 1.,JUl;Jtllle-1r5.lYl

-f'.&tilt tal --l | .4"Lfll or (ColotrrinB Oxide) ;,"rLJ | '+.t51 ll
(Visiple Spec- s/)l ).Ltl iitt .Jlrl 4, J-t^:ll .,lc rl (absorption) uola;.|
,€e) ,{rf I UU.lir, oL;;;iY! e* * qt:G ,.)lr..r..."KYl rr4J; trum)

..;-; ,(Mn) j*!il | ,(Sh) j*+;YI ,{G) ptl ,(Co) cJrSJ | ,(Cu) r.t-Jl
;rlJ I ,-)h,,rJ|.;1.r.. g,, Jti.itU c.,tjr,syJ e- l{i'J iJtii)l +"tJ!!'L;.,t
li-| o.,r-;! ,;,,,:KJ'tl ii\L e' ;)l -r--hJI;lrJl r-l i;l-b|'ta.;) <&,.,:*11

I

| | . l[ I

-l 

u4olllsljr li \\\ r--
l.|l ,



'\

t

)

.)

, o Ur.r;(JY l,. J-.tt J(.lq t.,' ,+ r.-tf) l .jr,.:lrl.u;l;r e:+.lgYl
.ait,-W y *t:t,pisj;);; et oa

1,-,rr,-tr lJ q,r_r .,.rU I -,:+); ; )I:,:- Ll J- L.c .rlLrr

Oxidation srare i{JtrJliJul - \

Claze composition *.:z )l J; *l
Tenr Perature

Firing atmosphere

itl)l )ert -Y
j)t * -L

Clay Colour after Firing j..iJl -lr i,LllJ-/

SnOz rl.r.a.ill 461 Y-t- \

3Vi)l uJJel e.p s,Utl ,-.Yl Jl ;: : (Srannum) l rlraill {_:.*r r,4,-

1,- :)l 
",---c 

gl uLc ,r:$ {r+l lJ <1,-: (Sn) ,. I lstst; o. -ll clL- ,r\r
c,U3r;KJl:r,rl .l (50) frjJ I rr.u3 (l18.?0).erjJl ,.,!r (Sn) jtSt 5r;6jJl

ut*l t;j,t (Stannic oxide SnOz) t r;,.:Jlo-'rr;J, liL* 
O

,,2r-il1 $rltjs.-,1x.a. l ,o*g..A+J,fl v *.t': Wt J:.- (15l)

.(stannous Oxide SnO) rr*yl j.rru-ro.ill tosj 4r,j tJ
,/ J*l.i,l dL:J i.:r qi-b,- etr J, jLAl J?tr.l vl)l Jt ,:-Vt;,t
J-..t*',r ,r:+11 ArlJl .1..1-eY Jil +J)l'rj ,(SiOz) lS.t*Jl otly
. -.r:r, 0n Glaze) 6+.;:Jl I 1,q i#;- 3Ut CtJl 4f f,- -ly LL-',-(.,

.{62 ga 4 ) (Over Glaze) gzll olt (Under Glaze) 6>;:J I

(Glaze) t*'rJlf-t-\
oVt ui'or,.,.rLLo ,>z il: u Uqr.J iLJ; ,l i*S; j bo-- g
ol-.r.r,-e , (Amphoteric) ;olr !L- c'li1 .(Acidic) +. -L ,(Basic) i2.uLi ijL;
.(2&J5Jlrli'l) ( 8.p s\ e*lt4-J j;J;tJl rll /,,t br.rri.2r,>

,,hlld-rtijJl ,....+l ;tt itJ".-l .tJ1 ,5'tvill f-^lJ .)t!Jl ,U,- e+)lr
{-rl tzi: u;-r,'il ld '-r 

"rs 
uil-;.J 6z}l aV-t l,l ,-iilt g+}l -,-LJa

. L;r tJ!J.'Jl , qJYl ,"lr-rJl ,.:Lrlill.rtJ,r ,uat-)t otsy



(1894-1839) (ll. Seger) -e<- ;:VL+ , * €b JS-j'. e.tJl )-F
oft g*I;rL ,$J ;l "1, 

s; ,^i;ll ;l')LLjJ i;t-:J-'ll ':tl U!41.U 6rJt

rt, ,e.+:Jf ;.lF JJ{Y .J,-) I ;,. i:ol}l J;a5 'lil- ':,fi :lr" '':)U ;',.
l{.;! L, J*,,- or)l (lionlula tlrrite) -J,;J I ;l.r-; J)L; J,-. f-- *
UlSJl F/l 'e- J.J 1..{- t;}"'b ;--.-l -a--U 

'-4-'2i 
ol;.' ' i;)l

. ( tt7 ll5 .r," 6 ) !b r.l;:i Jlj't y'l

I

t'
l,

i..t e.+rl c5t

tr t- -la
^r>'J) 

| ,'ir .! |J l*) ,r.

(;7L-) {.rrtJ .rtly'.rU!-"
91; .;r , < 

-. ri Cro ;1-:-

Jr (:.,r{i, ,;2La} ir$3Li-;
i - 

. !.r (!LJ-F, rl Fe2O3

SnO2 J--.r- (-^....-tt z -1

.j{: . F':iL.U..: ltl

6-.;JJ u-Uf t ;rr,C'l
uL! | a,,-F c'15,, u*;1

(\ct- work liorntal)

.J.^,' r:-^Jrli,' ol ! .9-{51

b|l.n iJ-' e4 *
,df-r .j"J L .iUJl
1,,:,t- ,i !,r,u lrrl

4; )zV ./e
tr5rl-- Jt er.;J!

( I ntcrrnar liat),r---;

J..c i.,rU .r.-.l5t

6t;Jtd;*;.,V'tr
:.l.i,J I o|lrf l .,.--.1

(Net-work Modilicn)

JtuJl
(1) r,,

r_.---------.1I t. t ..- |

-l 

U4olll-ljl
L____:__________ t______-____J



:.,iLill J--.tll
<< ar-b) _rLbl ,

rr-LlJ;r'tl tt -Jl .u,-.1 F$Jl ily'l *lLii J-.j v g.*)l }--z,l
L-cL. L-l,4 /;n /4.D_t (Mesopotamia) ;r'_Sl)1 ,1tl; -,.rLz! 

ol;*;Jl uct--)l "-',.'i

t

\.

I

is.'..Jl :!Jl .rlc rrL:clo,-,:L;)l o12 !1V)l vt rLb- J_rl ,6l,,Jl !/.rt-,il1
J,>,t t, .,-il"r ro.gL> c.rU r ,r1+ ,rL-.1-, ltA..J L ,Y '{lJ *Ll ,P i-.A-ll j
,f ,J,.r.-lJ i..l L ll c,, (Sn) ,z.r-a.iJl C;"tl i+,,,r;li .riJl ,/ l.4;i . t -sJl
.r, -f i,-r lf iL*Jl ta.,..rir'.,' ;lri) 4:-r-,rLt -y': q jjj;l tSy-D
V-,, '1r^b (95Eo -- 85),, (Cu) .r"t^Jl J&. t# J-+ *rrtt L.;jtl JdL:Jl
,!--ljl Jl, r5)l ,-L'J (IEo) Jliil)l (5Eo - 15) cr;,.., a-.t-a l f !-.j,

.( 6 se .7 ) .:df ,rr +t b\i) Jd*.J r-lYl, /;il:.F1lr:;4t,
q,t: o.VJJl y (r,JtU irL gl) dJ JK-! Ul r-t--il1 ;tt JJ,-,f ta; O,
*-t's 3-bV V ?-.il\ !,^(J o,t--:J I J.e J.<.l" \49. t)l j '4t-'"' 6bW

.{ 13 sc.1 \

\tj-.Jl lj il r-L.illr,.,"Lnjjl ,rb Jr-lt -.Urijl JJily'lofi .rtr

.bl dt r,.;U;iJl r)";,.1'. "r ,,- :t llJl,t14 L.-o 6slzj ,,cr+is gecl
iit l Jly'l Jl"; if rlr-lJ.Jl Jp;.4 lrtt, t,.dJ I *.r|y' | irl )l o:; i t t,;.

.JjJ | :.lJ tJ | ..1:t al | .,J I

irtJ J-ir 'U f+* r-t^r. t riJl !1"!ly'l.r),a.r..a.i.ll6,.r,L^Jl l-ii_i*,J
oeL-tl Jt;{r, i+U.J v.Jlr.J!:- r:c qjrj I ir"l,.Jl Ji{ FC /tJ.r"t-_,Jl

.2k;li..Jr;l tl:jLrl ,,J. r+JI JU;l ae- ,_J' oGlj ta-r ,rlr,-,- Cl ol.;till

llJd*:-"| d rri dJiJ ( ; 220 | +), r#. r.r.o./Jl) ( fi080 ) 1.rr.1 ,,,1r,-:Jl
i4- Ol C.* ge[Jlrtl :l 42: u/ii j oGLi.iJl g. ,ra.H:lJ u.GJl 6. ,1*oiJl

1,r.1 p.trJ .rU!1 rr.lLJl oLlrrJl J.r. (qF ,$l\ s,UJt J-nt JJ<- Jt C.-Ul 6L2t :6=-i
J|J oJi) dr*!lJ-Ul 14i'U i"r-r, Ll_,, ,+ Lt>|l uri irL;;;ti-J.rLlJ
e,r 5Ul 14 e'rJai rtr J,.t4iJl 6--;J pL' $; ;j-;L i-Lrjl ,j, i-jllr (C,

. ljr rt .hjl .,\.b!1

,

)



'tcl:-- ,;t;, Q1-14 .e .7) (1820 - i700) :5't4 illi> t44 J14;i Jill

Jr.i ;,,-sUl 6:! 
"., 

oi.r, 'ri il;':ll 4,-.,t- "/ 
-^'-)tSJ'L+U-i)-; Jrt ;;ft

.(11-10.-,.7)ii-l'tl i.*t 0' JSI

t ti^:-le q"-.r"r""'JL a"trU| l, L. F'riJl 6ljl d 6o-jJ1,'s':"t s,

o UiJ I JSJ I I i:;.Jl .iL LJI r-,.f 'l 
LJ GjJ I llrl I i"'h-;':J ;U) |

t+ t-il i,,' t".ai UL^!.)ljlrYl,rJl :, 'tf i..-'11:?Url t|' {'L.rl Jlijt')!
.(93-tt3 .,r'" .9) +i!l ;lrlYt, rrJLrlJSl

;A;; rl O+;:)1..-r-h;- ;l 3.l: U)^)'.tj'n Ll 
":., 

L-r t*'iJ l +' {dU 
"lJiJ

.,)'rl.,Li"-!l t+ t-J-i l{{

(1.,r 4500) i;i tr; -tz+r 
C--&- c-'l! ':tj)L u'l'till lt'Al *l tiJt

(Calcium Pyroan- ,.-Jt(J I oEJ..nt)JL y' {'l.iJl i,,-J'aJl :-rJl ;rUl c^;[5 !r

.t22 .oa.l0) JlJl j ioa.-.;;;.:lJ cJ^r:-l .;ll timoniate Ca7 Sb2 07)

'!4 rrsUl,JrL )\ d i*l ,F I :^e' iJY: ,IA ,,I1Ul;;rl1tJ'r
,$:Lt;oLb)ul 6r:-J ,J: anl)|t':L :! ut Jll -,-rJ":;:'''l' iJ)r

+J I .l lit I r.r;!" I s -e J )l TrVj )tt -' \l )4 o L, I'qJ ii t'1 J lj t- dJ I

,.rLblL ,,Lll ,dLiJlCl$L .iJqrL 3t-)t|,!JL;'LJI 'n'ttl * O+;JI

ii)l-, (Cream Colour) il; r!-.,Yl JI!|+{,5'rJl .A!l ta- 3llli'r'c J-c"'l-e

;1lrJ'J I r.ir ;- ,p3 , (Purple) CL..r'Jl , (Green) ,5'J | ' (Turquoise) ,Jt *ii I

iLali,l $)l,r*[f!l ,ir v: ,4- JrJ I i,<JlJr!l +-<i g'iJl ''q*f':l

'';)l ru l ,;h'r 6!l (CuO) ,"L.J| tJrlt Jb:l!l i)l ;L--,y'rJ I (SnOr)

djJl (COO) ctJSJl rJlr CI3..r: t Jryl sL-'.'".5 
jJ | (MnO) ';;tJ'l t?"'l)

,t.et; ! ci ttr s,)-) | Al {' e.'.tJl .G:-l !j 'd Li'yl J}Jt sh"'
.93 83 .o".9) (Matr) 'ti!t t, lStiny; lUJl ri ;L(-i oL.,G'iJ I

tt-r l-eji I b*il| :)ul !/ J-1.lJ I ri:-b +y-r L-d'Jl ,"oc u+' I Ur

' or gd I lj, ,ri L*; rJ ti:J U ,J | )lriJl i-ttt'a ./ f# | lt^J U ' qi UU

.:-Ul;'! .4J )r !!Jl kJl.jLs- ,4Ut)f i.-i"iJ l 
' 
L'LiYl 'iil,lJ ' 

LJ'al I

ill u",,^,r (l'tng) eU-;r-l {, ;r1-,W'r"L ; JL:S ('S:Lrre 
'1r) *;J I

.(24g-1.1g .04 .11\ .j.i)l .r4l
,.'c JJ'JI .... hi:-l .-rlJ.i +(9 g.-13 1-x^iJl V* J}JI i/lb)V

(

{



,

)

.grf ; u ,lf ,5/l rlal ,-;*,y .u{-l 6(jl Jl r;; L.Jt ..iJ| tJJ gl ,i.tJ3'
tU t3 g*f tjj.j;1| g;.,l tJ e;:!l c-Llluljl f (Mesopotamia) d,',riul

-rA- y't gK,f l ii4 36 tJ *rr i-;J | .:+*. t ir, c^;t5 $r e-t Jg
.(21 .d'.10) :jJuL rl-r.i,-.e . ltJ -i;ll LU. l+

LL--! i*;Yl E*,' ;-b,blJl-. y'l f-,y Jtt i! 4-JtL:JUl lrjr
qtUr)l fgJl ,t:Jl l-21-1 .,.a !/ J-.:- | (Blue) ;r;YIJJJU , L .,rtl ,r;Jl,/
lr^f t I aU-t J-^:.-l (Litharg) .l.--11 o,"L-)l g:-.ji: (Grecn) J-!;Yl i/JL

.r{l .ia Jrll
i.-.jll *iJl e,-rt- "Jl 

,a.:j (f 1966) 
,. 

t-c oj c..J+l lrjrll ol.!::-ll c.j ['J

I2).gr)ul g-ul3jll i2l.!iI d,,ti,IJy'|.-rtt Jl .,-|*):,r,-rrJIyr ;IL

.01-10 ."2
la:r,-r ijL-.ta* i,F- t{,Ir U..tl ,lr'L tll o Lji LLr ir,. b.t-,

.yr^ll ;J! ;J ..r. {ai.rB, uz*t .lr zllt. U../ | ot* -t1, Or1,
-- - .iiJ+14) i. ..i+l Crr i.r !.c ;1ll !l i.iJ I iJ-.iJl i-'.>. J | :,'.{)1.,Jrl

6n s V,lt*' t lit5.a;;Jl3l -pe,- (Out rim) eVl Jl {-s t{iL'r f+,tl
.j";Yl;slJl *.L,r 6ill cL",tll g.;,. Vb"J.?'A Jr.,:J dJg t+lJ.:r.ll

c-,r.i;-! ( \ ) ;i;t5,.91 r/:Ftll ,jr J=! g- J*^.*, d cJ3SJl ;l
of i i;,tr u"fril! o tr.,"JL ir*"Jl ,rr!loL^;Jl J:- ir6ll7l;l ,p-.2
.jJbrllrigr (dark Colour) ..i,U ,:!i'1 .!L!; ;.:*^:., LrLi\i6;JJ 'Ll;,ll

.iU. .ijtt Ji-^r rl ir .0.1, .i, B;, ;,j ;bl Jt -' ! )$l i;tLt )o:
i,ilc 6t e"; ci6 ob5,:"jt q-iJ | !1jljl I r- ,)s ,-;fl iirj o.tp
39 fr oGt-:ctll dit5Jll :JUl I r;. i-:., -4b it rl .y-LJl o, iiG.:

I (SnOe) rr-.il1 $)l J*- I ,;; ;rs1 .(170 .op 13\ .l-br;L{) i+
$j,+ll rar.y (1.5S i,rtijl) -LtL iJl rjS cjlf urL..a-l ,y.h: ;rSt l3lt: -,..'
,Jr. (8'79):- ,l; rl& J. oJrJl ;rrwl ,Jl., ;i* u *l .\+ ,i Jfl )P
dr ,;Jcr, b.i.i Jl a- l J- ar-l diJI i/liJl ,S ;:|_& drl g.q (rJl ;"^,(.

l3) C-L Fr1;rJl;Jt ri.ijll J-..:--lr -;;9li:la ,trp g'.'!'j.Jl .4-"

. t2l5 .or



0-., rf (t-ead) ,;aL-)l ;r- ,5t+l: t-l ;tft J-^rJ I g'z;)l4; l-'l'

! : ;i.!ll. LLi?$1a";J1.r'6l 6, opw)l J-':-; u LlG-, (Alkaline) oLrliJl

i;!Lr -.J-'llJrs.::r-u 
e-..4 oU, .th'Y ,lJs e.L.) | LL''Llr '"at)l

;* r+l:JLiJl

.-& si,S,ij I i,r'l qt (Alkaline Conrpounds) : r$ tl crtJrll ;l^';-'l

cr, UU Jll ;r5--; flMhite slip) u;*l Jrf*' ,-b ;dl J^-ll iJl ' t'hrl

.Q3 .o4.12) (CoPPer) ,"GJl ri''.-1

Jy;r u:*Y I r-r.-il| J.4l -l' J-4 a}l Vt,:tf (11 100) ,'l' .r:-
(Copper ,,LJl ', <rl 6, (Tin Oxicle) lr"il| LJ)l Jt^-':-l ;;ill Iis

;,Jll6Li).:,Y;L-r i'r2 -bt\l e4rJl lio 'LLlJl .a;'tl;'/Jl ' t!'c) oxide)

.(Y) (i-,r)(Jl) ,4:Jl qAl
3t' ot i,r-.:)l .'4,n Jrr 3l lr.J-'-" v! li) r"J 'tii ,".1U r! oj t..l

i i'., iy.a, illl-cV.a orrL:li,lrlJl-, qrl jl"'tt-, Lt-.2;lv-l o-n ,S dt
,t ,4.il JL,.-l ,.h,- b) 11092'1072) - nL: tllJl - ,5-'$l ii-')ul 'tar

. . .!(& e*)l C r2L"Jl tJtl t# J'-*t"l ;:Jl (Rakka) i3)l-*'t' d lt"
g,:;)l C r).--ill tltl JL'- | ei'r.t \-'- Vl u. Lj' \31 'se 12) 4-l-r

6.-.!f ,or 1--U l,t-l cJ,,' ;'rll 'jr ;l .rJl:JL;l ljr ;'rll ot'.-"'--5 itVl Jl
g*ll ,r.1r'' Yl lt' (gt'ttiJU) 'i/:'t-' {^*a'- ilt'l Jl '" q 'itJ:JUl .,.l

l!.=.,*.:.r, dn,tLll !-i:1cJJrs)gti6 ia'r' I ^Jr 
'= |f^:gjJl ,5,'-t"o l

d"Llr:'iJ i. :J LjLjJ | (faience) r*+ r k"i gr+;l lL) *-.;i (Faenza)

q., (Malaga) litl..; (Delftware) , :i;y'| Jt<.lf t ,l e.ll ii'J u-'-- (Delft)

.(48...;".10) (Majolica) l({,Ul gl!""..'.,r or :4'

o*)L-l,Jl*.- r,- Uii i719-711) rU til-r"l ". 
y'lg:r r^.,3

eL.l6jJl..,.:1L r..-:JL a*l;il-e y',JlrrlL;rLJl i'cL-r i+y'1 :jirl c.lijU

ii-Bl -ra.c;;;tlb.U'-o'U;,;;lt it-u,f rll J'ol dJ''.'Jl :jUJt

rl-pY rr-jJ t r-41 {:..J | 'ir \r, J*^:-L ' 
(t961-912 ) JJLtJl i,''-r l \'

(4-2 '"' l'1) idli';l
it -'y! q-t-Jt t, Jl !)tL irtJI olrd :''-i jl' )I'tJ I iL- -.iJ



i+i.;JUrlJl .:sl .ti.;{.:1, ! c.,. rjJl V\-.t"^-tr: ",r.'ll 
;|.rLJl q"r JUJYIT

]l t l tazl t:-ct'- r ;aiil ,rJ I (Malaga) i)Ji i'tb Jl JJ-Ail1 Vi . 
;

.lJ,,liat- gllu[.bl! ,!.:)to- (1300) :;.r-, ,"r",,.,Yl ft'.tt, jUrJL Ut!-rl

e*Fl q,' i)-;)l #tl ll$-:-l k+ aUo:Jl L.4JU; i :b;t ltt' .'
. (561 .r, .15)

3tf (11300) )-l \.-u-r ,iiL ita Jl A.'.;JL .l;f t ii,^f l bj;l :,..;lell ;l
,f u]d]o!;--rl Juil d,UtUd Lrr--tJt LJI JLIYtll J,.JlrJ-jl

.i-:)t", (1423),.t',,r ur g ;;lt e,l+l b;j
L.r..c"r (1503) 

,.Lr I UUI ,.r, ilr t t U..-p tJ.--.'+) Uuqlrlj ri.r

f U */ U; r-r.1 .(K!rUl, LJL-iJl V'.Jl ,!^2'3 y',.; r.i ;l-f r^.b1 ,rJl 6.'.-r

ua-a 3V L.r-a i,-.r,.^iJ I Lll :: -rj JL^:.-l i,,,. (,.r;J lr :;U.rl ) tlL' .l (rt.Sa2)

.U(J:.1l y ct4t;-l o:Jl oti;l1 i,.'-i
ir,"l 4s*/ Ut&l ,Js * o.'\Ll t;Sl o: _:P s r.2r.aill g+t il
Jy;r ,C-L J<&.i;cl .iUrL{ \-,y.}l r...-t -Jl c.---.; ,,r-i;,, , -

,*.j-jYl (i;i.ll) v c_j3/-l1. (.J,t^Jl) v 'z;11J'.r:-l 
$ (t1480-1470)

w ci*Jl -:;llj , (lv.r'LL ir-.iYl) (l c |Wll v JLallt (,:{'11l)

,,/lr'..r'rL ,\p-s,.aJll r..e.; (srL:.Jl) V j2[l ,pb)l: (g41b .1"ul)
.(86..J"10. ). ( j+llLc&(Jl) !"

.ifi jL"l .;l (r-!r!) ,r,c .:ljl tUS 'il-? ( #5.i. ;:-:lt) Jt;-,

P ,/,r-#,) f y' ij:y'| - r;l,pr J:-K - i+.r..,;. d04'-l v:t*J1
( Silver) '.^biJl o-.3;- OAI Jlt ..ir^ll ;lrJ'Jl;c Ji.j t<+!-U I .i;i
,-5-, .rt, ..,3LLl I gjIJ I t; j)|i;'! -.ij:i;.1( Vinegar) .).1L (Copper) ,,"|.-Jl-r
gK ( u;rrl .y!) j -F^,- f !u; 3r<.J ,9j; 2lJJl c;6; ir''--lJ lt-.ll tn+ i

(.92u,"16.1(Leadoxide ) ,eLJl .q-JL( Tinoxide ) ,2-t -il\ t Jll l..-z;'-

u" ltl UJ ut 4.-il1 g*l f t .lt(i 6r)ul .-j-c r.rLJl jriJ I ,,j (,1

)* -.J,-J- i.r ttl , UtlI.lt ;-.b irr 6L:;l J.rt ;tS y'trtttevers)( ;l ii.r,)
. -Ilr,. , d.LS.Jl *-' ",t-z.iJl *-.t i s,.>J -l-.-a .:..,-. . 

-.*c ,l , l l *.." J ,i ,'.(,
-L.-_I

Lttb,. j; iill Jtb.:-rj{-l :.j.J:, J ^.oiJl 4:l;- J-5.-,41ft,}
. ,571 ;rlvl3



( c"i.Jr i*:.r-) .j;i i,u.4{)XJl J)-e b.ltl} r! 4,LJl W/l €t
.t'.;f g-+.rJl ,L-y tf raL;l 3t5; Jr-.i)l i) ol-*^:Jl .r-l(Delftware)

J6.-:l d,". 
ji;(Porcelain) qL.;l J.l,!.4 l;6 Vt'-c3!Ul-r q"-ll ,-':-, Ur, t

r+JrYl i.ij, I L.j; e.ils

.'l rljtl ir,(,1630-l6l-5) !.. ol' rl J);.r ;' c.{ul ;t;il| 2.b q):

4-alJl 6aS,r1r :Lr)l g, 1! ,J:=.lYl t-x-iJl g*;a iJ,tJ iiill i+i;1
. ( | 29 - 1 27 . ea . I 0 ) lij ii ; )U f4l reL-,- . )t ) .F*11

:cJWl JA)l
x .>9ll ..:l'

t-LoiJl *S)1.,|y''U rt4l.pE; i..-i oLfar$ll J--iJl li,) er i
J6-r..?:..rr..:.*tl r-ily'l  IJYI .y !*'i f h;:-l d .r6j ,d';'rl *;l-;Li i;y'tt

:L.r q+ily'l qiplJ+ y gl,
i)l)l jil-tt ll i/l j J-.-u ;rJJl ia:L--, ,;) ul: ' (r) c,bg: " i f L

. (Stoneware) ir Lf lJUL (Eanheaware)

.(Eanhenware) tl/l i-zit .1t'LJ '(t) (,fLJI i;+!

,lFJlJ 4-<'Jl i{q:Jl oalr; u:--;J lly'l :.v)l J4l Ltt rit

Ct#l .,. i,| Jf; Vtt-<-z,-J(l L1-,$J(207.)i, 'tiflql.ril.'--ll

tJ'Jl-r Kf-*lt d,. .-Jt'F-, -1, \tlr"-l +: rij :.rYl J-JL i*:,Jl ,}rrU
:sr'Jl JJ4 Lt dJ j gz:' 6 t iJJl | 9-{.1! | u;,"^r r,-.,JiJ I otlJl,P. e

a

I

tll-*l I

l

I

vnol:BlJl
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. f-11 J.JL s"trl! oL:ttu L; oUJf *r,t-!l J-J.^:llJr.i{lr4n
:i-. r:t* f" .nij ,l:-,.h.Jl qrLt ,-J, ,:Al FFl.'..*L: .p)t

,;1|J.: oeL-)l e*J

o ;j= -ll .rlu.r l

(.ulaill)

RO, R2O

(iJ:lcjl)

R2O3

\'ut/t\
ROz

0.7 PbO

0.3 CaO

!,"'il J".Jl
',a 

kll L.Ji .)ulfu i{J, ,j1 '/. c'V )l

55.48

8.89

3.37

1t .17

3.99

r.34
t.)

0.6

0.07

0.92

0.03

12.25

1.01

42.66

9.90

5.4

8. l2

6.87

t.t

1.25

0.67

0.5

15.54

47.86

34.12

1.1

0.42

0.49

0.41

0.42

12.10

1A1

Si02

Ai2Oj

FezO:t

CnO

Meo

KzO
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TiOa

SO:

MnO

Zt{)

t..o.r.

;r5.!l J.l.,l

,Jir J-J',1

4't,tl ,rlrl

"JKJI rJ,l
. ---ll I J-J,l

, -L'Jl 
r-J,l

,.rJI ,r-J.l

, -L-:,l .l-J.l
c--3Jl .ril *r,)U

'::itll rJl

"; S 'tl .,--S ,l

jjJl i',". l.,ii]l
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'. itz LJr , ii" ll ,.VJ !iqJl,.. tCl;.,r
L-\-

/.LJjt+'\ oLl-ll
50 e.U-)l+J)l
l0 ,JKJl.:l;.,{J
l6 ,i.'p
24 (dj) J,r

:{ri't{tJ qf ( 0) 
e.'.rl ,JriLa; cJ lS:i

.(Crackle) ,*l )-,^t rl (Crazing) -**U t$ *,rr*, il 
=; 

-)
tz:Jl irl/l i-..yr . -i-lq,J 

_,-> (Eanhenware) i )l)l i . t.L, e*, 
-n .* -y

. (i970) rJ -ldl
CiU J.-" ,* ,.rl*,i tJ-;)l ) , S)l oe-:(:; i-Lr, d.-UllG rrr
cr:,u .r.i.1 ,)tr I g.-.;J I e* e Lr:. i->r: (1000) irL, ;.r.r{ o;j : r+

: i.q-Y I o l, L:;Y U e.,rtrcl I
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4
JtnJl +Jrl

SnOz

r.&,,rr ; -.r;u
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6

l6
jJ-.11 tJrl

SnO':

p--i)l )*S )l ;b
j..t;); ,;

(2)

4

+

4

/;)l tJ)l
SnOz +

e,l,..Jl +J11
CUO

03) Jr-tJl rJ tl )l;tl
.e;ll ;,-.,,IJl l-lfl y

(3)

4

+

0.125

t-t;Jl $tl
SnOz +

c&,(ll r{l
c00
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1

4

+

3

Jt-l\ tJ)l
SnO2 +

.,sJr J,lt'-
CnOl
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+
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MnO
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+

4
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ii Lal I r:^-;
| . tl

-iLll{4)l
,,f}

,L:;') | e i t'.t
rLtYl

4

4

di)l +J.tl
SnOz +

J-r'Jt J,-J,U .rJl
FezOr

(6..1)

4
+
o

4.-11 rJ)l
SnOz +

,.;l,Jl rJ,l
UzOr

(7.-l )

4
+

.riL 10

Jt;Jl +JJl
SnOz +

,'5JI J,J,l
'--crro, -

0.4) i.-,tt I i;rlJl o Uy'l rlgl
J-J-e l J--tt\

(4)

u
+

,r.iJ l0

Jt-JJt +J)l
SnOz +

, , <Jl J-t.l
'--cnor -

(2.4')

16
+

,ril, 10

4Ldl r?-tl
SnOz +

.,5JlrJ.l
'"cttol -

(3.4 t

4
+
6

r_r.a l $.tl
SnOz +

'. rLiJl .r-J 
' 

I

'-- vzoi -

(4.,1)

1

, )t r+)l i"J"; :;t-,r 5Ul ,,U :lJt ;1;, oL J:J l *zra t 11+ r'.'e rg"- |

,)- 4Al g[.uJl :, - ' .:.r-.;-.cl rir ,t - t. it '.]: L .L, ir;il'ei(Jl
. ( 1 ) (i/ It.;o-, u" j,,b\



:rJlJl , L.,,iJl

t .:^-- *llef ,

6.'.;; u,r(Sno2) rt- \ r.'S )\ J"..J I lil I .:^i y'l L",a:Jl :-l'tll 't..,

. s,-f I JS..:J q e|)l -'.2>,t f,.Jl f )ii o'l"a)l

' H.;U r-r-1l ;...J)l q-}.- Cl i.rJl ;b,( I ) fr, )[tYl
(Refractory) i-,.;U.., g.r,l(Sno2\ y-t^lJl lJ; | ;l rLiYl li, I i}
ull,5 :3,- lr i",,->\ . \'- p..-'.r . Li-;i -iU I ll e.-, I :I; ir t-* \lf$
l.h,t et|l ry- ut ,5tlJl Al J. j., ri) 4lir ijti.lJl e{-Jl 1&.a.|;bl

(Martness) i '-t| .:xj;)Lj I ca.-, ri 
(v)(('ao) 

1.r=Jl(J t r-,.Sjl 4a)
i-r-E.V-bl,rr X.U jt 6*)l 

"4'..-- 
;Jl r-L.il| tJtl v tlj(2\ n9l )bi

;'V rt,[rst;*^1ll {ri i;}ll o- + g:-l e*il * jl 4nlojl J"-,.-|

(4) :jLrtJ , t- sat-)l :j4 g' Ul-olu)l .r" J-Jo .+ 
"c*l A) Jl k *j

u:*tl Jl tt k l-J-rz-j.' Ft;Ul ;f ge)l +o- Jl (SnO2) g, pF,

d eJl :j,.,--5.it i'l-(r L-! gsU 
"-.;51 e.r{r.JlL} 6iU or i^:rJl orl:;l .

I

Tt]
rj*.; ijLi.'- tl J"lir ,J, J--s gjJt(Fe2Oj) sl, lr+UJl t;J ,lJ->|,-1",1!i

. ta=; (cao) ;f-j Lli,.-rl,4J5r 
(SnO2)

: obJ j) ;3 r_J'-;ll rJ)l ;1, : (2) dr rLri'Yl

.Lb-t 4) r.-. ..lL;l g*/l;;'--) (SnO2) 3,, ot l-,.; (8) ijL;l .t:-c

. el-)l ,*, v €E J 
'J,..,yJ 

y^L 
"lj 

L, j, iE t*, y i-*11

Lri: ;r,;(Glazerexture) 6+. jJ | ,-I; la e.l: ,/ j;J(SnOZ)r..,(;

* J- e*fl.',:i'Ll i+!l ;h'lr VJI &,t 
"tA 

j,i tiai o,'-t V

UtrS *L )l ,g :1 L-y- d-r ,j+Ja.rj I i : tr | ;', ,4,; Og ) ,--tL iljt,J.; Ci,y.!l

,e7l 3Ql rkll {l (r-Ll 6.+;) ;-€J 6.+lt l.i,o gi.-, .;r....1 L.-, +,
' 'V'' rSl;1) 'lJa'cl1 np

.irl -ri oir r:iL;l ;l 
"A.,- 6.'.;:l l U=a Jl (SrrO2) ;r;lrt (6t t rjt>l .t;.-e



l--,

.!rl--,,.;|, , ,,-+y ,;t-^-;.rlL-.Lrr lt-a g;11 ua-----tl1| '-+--b,)l
,r*LJl I l.r2 d,,t.;;r<{ e-.F,1: crrt+"Yl ;=}:Jl l(Crawling)tA)6,.;Jl

.J-itl
.r l r*+l bt e*jl q., L Jt ' tYl JiiJ i+":j .rL'.iil lja ei J-il

.ri (SnOz) all"L 16 ) Ul.Jl il,l t-*t e- lirJ C;.;JL oL-r.rjl 'J-r .bt;

' ,,:9t:1-; J"l;- .,j l'.J-;l
, ail aj r-"Ll| g, r-t 1l r:-t)l rL;l : (3) dr rl+;YI

J ot,l-;(a) 6, oulr;(a) ir.,..r.-il '-tl ($nQ2 ) -J.rl : 1.3 LJl
lii; . 6.-.;i, J.r:Jl ,i+'Jl u,.r(greyish Green) 6.:{,.-1 -:;l g.rJ(CuO)

oj-r , (Strong Green) g;t ,;l il 6:, aii .rl=^- 6-.;Jl ;&- ;[5

\P-4 trz) 6- (Linght Creen) -. "r- -;l Q uLI .j-.;;tl ,t+*rJl
. i.;ll

u.h,l (COO) dr p1.,"(0.125) 6, (SnO2) ;r I,c l4 n5l : 2.3 LJa
! J.+. J.1-1 | irl .9idJ I ;;JuJ | ;1rL,, ( Greyish blue ) .erL; ;.;tj./
between ) 10. : o-'"r1, Lul !ryt- 6+ll :4:Jtii.Jl sl' + v;t ;'lJ
gU ; -: ,iS & , ;, i-tl ;r-.h:Jl I t-.|(shiny and Semimatt

. -;t, -* (Light blue) J+i; &il -it!.t.i.l(Semimatt)

e, i.-,L11 e*.Flli;:. o; Jl(SnO) c'Vlri4l ij,-;J v-c , 3.3 i'"1

e*Jlj ilJl gzllt,.-:b,"Lcl (Cr2o3) pfJl uS)l i,/ oL|} (3)

tl il.iL (red) tl-,*4J,.j$l ,J, ,:tt-.-1r.'-leit;ll irF-r (Olive

. tL'l, C-1, JK-! !r--L"I3sr +,t j7 j)Jl )'Ll! (Orangel olU,;,/|
g, (Cr2O3) :j,.. j jl , J.r:^.. ..}5-+ e.+, | .j2.&: ,t-z;,-.'rf ir..rJ I dij
iJ>r (sno2) v vat ;.--Jl c# e* ef.;u L J, u;l I (sno2)

.(Semimatt) 1U.-; {16-.J Jl
.r.L"l (MnO) ir,;l-,.' (3) ;jLrl f (SnO2) a,- oLp (4) :.iLr'! t 4.3 i'"1

rpl*r e*;J d.+Jl .;ar-L-:l! (Violet-brown) o'1.\-,63a 3iJ

t e$l jAl;-UJl !g.i.jal.!+rh:Jl Ul (dark purple) ,iV ,jlt)l

7I



'Lu' ;'lL 
Lt-! l cavt.. ;t5 gUl 6.-!l.r (l-ight brou n) gu !', l-r..,

6' c'Vl.rs (4) g, (SnO2) 3t;tl.lr.c (,1) rJL;' ij t;.t|l ,it j : 5.3 LJi
rj g-r.ll (Greyish Green) 6:L, rrtl i| Jr...q (Ni2O3) ,.6;l ,--frf '
1}1 ,!* tl 

errw+Jl .).L11 ,.;-b.rl ._,> (duJl colour) c.rL i!. tj.!tl

etu C.'.;Jf i.-'.J1.:LLJI ,i': tr.:6". {l)irr holcs) L:-til e-tt-!l

gtJl ;t$ ,IJJ,5'>!:-cYl.;,..-LiJl.jj Llcr.:- rl .XLJI j--!!; 0, dJj

,*tJ..1t"1, arL (dull yellowish (iree n) c.r L Li-a' ,a;l;li )t s;.t!l
i;t Jl ,,za u$ y ,51 €l "ilt,l .*J {l go.JI ,t (Stain) ii*..J|

-(i:; c-,!..e) ol,rlJl ,r*-U ats g*Jt Cy ;
. j )l ti rSrrO2),',, .>Ll,l (4) p {F(2O3) .',t oUl i (4t sel : 6.3 L"t4

(Golden brown) erJl ;JJ I Jr ,-l..1 (i-rghrbrolvn) e6 q)* J).|'Jr,tl

1U, 
t t1, (Shiny) 1L1ll ;,\4U ei./b,)l-u.cl ;51 "L+iJle^.-l 

LIJ
t r .rrJ | ,.-J. r'i-il u;".n or-4b r, 4i--Jl ;-.--l;J I j., (Senri MatQ

.e,:'ijl i^^JloLLJl .r $!_5 (Pin holes)

;V Atl (SnOz) d,- ot-p (a) 4- (Llz Oi) ir- .l,e (6) ljlbl I I .3 LJa

')l.LJf ,t ir!- oi.1 (Yellowish brorvrr) -i..al ;t| * s;-- \tj-* \iJ ti 
I

.(Semiman) 1U. 
: -: (Yellowish brown) 7i-a-, g* i) / 6rtgr'tl i I

gl .Ji,Yli,JJl d irL; g, E.-'.;llir-:i o:l:;l .XlJ1.,- Jti l,-ttr

!.' r ril 1qr J.U.-:31 ...'., (Uz Oi) sI' iJ,:-l I g;,:91 -e.:.. oVt
;h-,J 6--)1, Ul I .;^-J I .ol . .Ujl ii.ji I {U': Or),.:1..-',;*-
-,tl tW Jfu,-t" *lt JW-" g) ;i;1*r+ .;^."J L* (Uz O: )

.jt"' JsliJ*J.



r
: r,-t aill r{Y i--ttl i;rJJ I oU -^:Jl ..,L;l , (4) nrr r!:;Yl

p:fJl $:l,y 1UL (10) c.il (trt(e) i$i :Jrlr;:-l | (1)' l.il Lt
..,-L,l .aLU./.;{' ;-^!:Jl Jl !./; rSnO2) s.- ,l,L (4) *- rCr2().t)

,5rfgcYl ,-;-*.!:Jl sj gul ;rllll (Greyish yello* ) g5[,., ],-l j] ,+
JIL-a-41.t, (Pinholes) ; - ,-.tJl o .i;Jl ,-,r4b j (Yclkrw) l..a) | ,1| r,
C.+LrJI : -l a 4J .l-'l rl'-U +-',-:i i-._1t irL; ,rJl ft;.-l r---. );)l

.,Sl'.k',,-.,

( 16 - tl - 4).r (SnO2) i. i -\)'Lz. 
Jl : 2.4 LJa

i,.dJl !,",i; ;L'l rJ tl,;+ (10) 1,r ((--r2O3) U 'ri ,r+ y , 3.4 t j
et,jj "* y\.-*

(greyish yellow) \g 6:{,.Jl J I eUUl d^l I J,i.-!t I lJ | ;'U-rt, 4.4 Lra
Jl (SnO2) g,. oV\s (4) (V2O2) ,y;'Vl,s (6) ;j9l ;,',gUl;rJJt9

j..l g] git t+J' ra-b ,ill oLul .F+ t-*t,t g*;]'+5;
* r-*U lil J'..? j/ ;U *r:'Jt;'i j:L :-b:r ri J"W JS.t
. y.hiJ d*Jl,j..LJl r."c nl t-j .;j,J.roe;r,lJl 6..a; i,JUjJl iJ.iJ I

;.L^tl ;rf- L:r dr,3 (Crawling) i-.-:l I ;LLll ,;+ dU, *b-
.e'lt+:l y't- rJ 6r!-Yl

)

IIt



( fLi;i-,,| )

* ;; Lt tlj (2) V r:, t 6a;AJ ;'. (SnO2) l.-;]1 r ? -tl *; r'-r - \
jy 6 fl,t (8) .r .r.+ ,.;* | r.:+ ,r,j ;y A ,g*91l4:1j iJl ! 'Jl

.(./.Ll e.+;t) Jl .' l!,8

o.,4b ( s n 02 ) e,, / j@ t, tt r. (:: 
t )r*:i,:| if )fl jJ t

!,v

edlit-r41: g1 )l€tt o,rLj (119o\ jt-iJl LJ)l o"iJ.,SJl: 'll -l'
, e+lt4j
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1. PLOT TREATMENT IN RADIO DRAMA,
MT.SAMI ABDUL HAMEED, ART pROFt'.
In addition to fealment of radio drama, the research sbrts with thc nature, goals, and
rcsources of drama. Plot in radio drama has ils peculiarities, the research considers
slructure and iLs importrnce, and hrcks a practical examplc for analysis.

2. THE TWI]NTY REVOLUTION IN IR^QI DRAM^TIC I,ITER^I.URE
Dr. ABDUL ALAH KAMAL AL-DEEN , ASST.PROI-1..
Through analysis of dramatic tcxts of rhe thirties, sevenades, and eighties the re_
search indicatcs thc extcnt to which these t"xt' cxploircd thc nisbricul cvent amdalso
the documenb rcla@d to it.

3. MULTI - PURPOSE RESARCHES:THEIR VALUE AND LIMT IN
STUDYING ART PHENOMENAE.
DT. ABU TALIB M. SAEED, PRoI.}..
Fine afls have a multilatcral filed with other sciences. Therescarch suggesl the adop-
tion of the related spccialization methods.

4. THE ARTS IN IRAQ THROUCH THE SELEUCID AND PARTHIAN
PERIOUS AND THE PROBLEM OT' THE FORMATION OI.. ARAB
ART.Dr. NASSER ABDULWAHID AL_SHAwI ASSOCIATE pRO_
FESSOR.

. After the fall of Babylon arts wcnr rhrough a priod of sugnal.ion, bur started to re_
vire aflu fie invasion of Alexander and the rise of selected srate-
5- ABOUT THE SCRIPT IN DOCUMENTRARY FILMS.

DT.SABAH M.AL-MUSAWy
The research sheds light on l}le nature of the script of the documenury lilm : How ir
is wri[en , and has it a preparadon.

6- ARABIC LETTERING: DEVELOPMENT oF PRINTING TECHNIGUES.
BY : KHALIL IBRAHIM AL.WASITy
The research consecrates on the characteristics of the Anbic letter and thcir effect on
manofctors the printing leuer, this conb.a to latin le[ering wihcbcy was affected by
printing techniques.

7. MIXING OF TIN OXIDE WITH COLORING OXIDES IN CERAMICALI HUSSAIN ALWAN AL-ASADI
The aim of this research is to study tlre color impact resultcd from the presence of tin
oxide in lead glazing disorder to undertan irs coloring changes in a scientific way
making the use of this important oxide with orhcr coloring ma-tcrials easrer.
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