
--

"" "" .c:tlI'l1n'YItllaU~'Ua'l"fil'U 

'VUt 2554 
J 

a"ff'YIfi!iJ'U"f).:all'l111T1t1laU~'Un'1"fiTil 

user
Rectangle

user
Rectangle

user
Rectangle

Tuk
Rectangle

Tuk
Rectangle

Tuk
Rectangle



., ,; i"6"l I ~~ 1? 6),.41 'bC1 

.• ; <~ .... _....... ,......,................
I 

W'ljl1:~! lJ:J w...~:D0.qLJJ...... 
lW,~01J.a ...: .. .4...mH....?~5~ 
-----------,I 

DEVELOPMENT OF CERAMICS CLAY BODIES FOR POTTERY 


AT BAN KHUTNAKHAM 


NOPPADON CHASANGUAN 

A THESIS SUBMITTED IN PARTIAL FULFILLMENT OF THE REQUIREMENTS 


FOR THE DEGREE OF MASTER OF APPLIED ARTS 


MAJOR IN PRODUCT DESIGN 


FACULTY OF APPLIED ART AND DESIGN 


UBON RA TCHATHANI UNIVERSITY 


YEAR 2011 


COPYRIGHT OF UBON RA TCHATHANI UNIVERSITY 


user
Rectangle

user
Rectangle

user
Rectangle

Tuk
Rectangle



~ ~ 

f11'j vrWl'W IIijtJ~'W lC))''j l1JmYffl'l1 f lJ WI~ tJ.:JiI'W ~'W lHl1!l'W fl~'W l'U 111 

~V~ ~ ~ f.f. 
. 

'-"'.1"'1'~"~l1"1!1"'ti.U'A~................................... ..~...,......... 
 til 'ill'j tI'VIum'hll 

~, tI Q,I' 4 .<::::iI 

(H'lrJtlfi'lffl'l'jl'ill'jtl ~'j.fi'f1~'ll'1t1 fff1'Ul) 
~ ~ 

f1'j 'j 11 f11 'j 

~ I .- .... 1
(rj'll'1t1fi'lffl'l'jl'ill'jtl ~'j.ffl1J1'jfl 'illJ 'il'j) 

.........(2.2...:::::::........................... 


o~ .>-f\~
···········V··········································............ . 


(~'lf1t1fi'lffl'l'jl'ill'j6 ~'j .~Vlfi' a'W'VI1u'j~iY'VIf) 
...:.-=­

'j tJ.:J tJnf11'jlJ~ ~1 tll'll'lf11'j 

U~,j~';il'll'f1l'Hl'VI'WtJnf1l'm~ 1I1111'V1t11r;ltl~U~';il'll'TiliA 

ilf11'jfff1'hll 2554 

user
Rectangle

user
Rectangle



II 0 ~ tI.,QJ. ~ I tI
)eJ'Ift11:'1'~j1'iJ1)t'J1:'I'1)1\1 eJ'WU1J'W )eJ'Ift11:'1'~j1\11)t'J WJ.1i1~1 1:'I''Vl1i1ij)lJ v.J'l11t'Jft11:'1'~j1\1nt'J

q ..

m. r1fl~'l11t'J ftfl'lJ1 'lJeJ'lJeJ1Jf,Jtu fltu1\11j Vfltu~ffmhh~~fll91'a1:'l~flljeJeJflU1J1J ~'1 ti'ii'llh fl1J1;U'W~

'1'Wrm ftm:l1~ 1:'1eJ~ j ~ t'J~11m ms ftmn '1 'UlJ'I111'Vl (J1~ t'JfJ1J1:'1)1'l11iTW
'lJeJ'lJeJ1JfJtu ~'Wvffm.J1;'\o'Iiht..!fJ~'W1'lJ1lJ 'elltfleJ!\I1tyff1:'ltJ ;ij'1'11i~1:'I'fl1:'l'Wfl) 'ljlJ'l1'W"r 1'W

J' '1 1 'J) 001 'J) d '1'J)d 'J) ... '"
'lJ1lJ11JtJ mty 'l!lJ'l1'W1J1'W~'1t1:'l'tJ1 'ljlJ'l1'WlJl'WfJ~'W1'lJ1lJ 'VleJ~ty1~ mfl1Jj11Jj1lJ'lJeJlq!1:'IU1:'l~1~Q~1J

iI JI V I

'1'Wfll) ftfl1J 1i;ij t'J)1lJl1'1 '1ti'fl11lJ ~ 1lJ:WCl'1'Wms i;ijo '1'Wfl~ '1U U1:'l~'lJeJ'lJeJ1J'\o'I)~fltu 'VlmiT\..! Yi'lti'fl11lJ
• q

" , ,
i'Vl EJlU'\o'I'WTIUl~tr11~ 'iJ~ 1t'Jfl11'lJfl'HU 1'iJ1flCl1'iJ1) VVhbfl1J 1 'vhhfH'I1~eJ 'll1'ii'lu'W~111

q

'J)""d'1 & ~I 1001 do &
!l1:'l~ 'lJeJ fl IOU'I1'W!'Wm: ftfl1J 11lJ 'WeJt'JN~ 'lJl~ 1:'1eJ~) ~ t'J~n1:'11'Vl'Vl1fl1H'(fl1J 1 'lJeJ'lJeJ1J '\0'1) ~fl tu

q

fl



'U 

~ £:). Q.I rI 

bYl'Ul1'lfl : fll'HJtJflU1J1JvHWlfltuCY] 


tJ'j~lil'Wm'jlJfll'j~mmJ1 : vr'lf1fJf1'1J;Y~'jl'ill'jV ~'j .rlfl~'lflfJ ~fl'Ul 

'" 

fll'j~mj 1111fJ6 !1J'W fll'j~mj 1!vl el~I'lJ'W l!del~'W!CJi'j 1:lJ fl ~thl1 r 1J!f1i tJ.:J~'W ~'W!vnul'W 
fl~'W l'UllJ 1~ fJ~mn~h'WV-l J;YlJ 'U el.:J!d tJ~'W 'illfll! 11~.:J ~'W '1 'W 'I'i'el.:J ~'W ~ .:JlJf111lJ tllJ~'W TI n1J11 ~fl~ 1'W• 

" I """ "'I cO Q J!.",;, "I ~ ~I '" Q

'Vll.:JlJ'j~1~f1'1J;Y~'j m ltuf1~m !1tu~'W'Vl!!tJ.:JJ;Yfl1:1'WmlJ1 ~ 'If!lJ'W 1~tJ~U 

J!. " " 
fll 'j 'Vl~ 1:1 el.:J 111 el~ 'j 1 ~1'W NbYlJ 'U el.:J! 'W tJ~'W 1~ fJ fll'j 111el~ 'j 1~1'W NbYlJ! {1 tJ~'W 1J"'W 'ill fl 

I'Il'j 1.:J bYllJ!11 ~ fJlJ~1'W!l'i 1 (Triaxial Diagram) '1 'If'~'W 'illfl!!11~.:J ~'W 'l 'W 'I'i'tJ.:J ~'W 1~!!n~'Wf1'~ bY.:J m llJ 

e:ll!fltJf1'~bY.:JmllJ l1.:J11l~'Wm~'WlJ ~'W11'WtJ.:J 1~'W e:ll~flm'il~rufr1:1{J l1.:J11l~bYfl1:1'Wm!!1:1~~'W~'W 
" 

Q.I &0""~Q Q.I d , Q d 

'Vll.:JfllfJfl11"l fll'j'l1~1'11 fll'j~~CJilJ'Wl'Uel.:J!'Wel~'W111:1.:J!N1'VlfJtu'l1JJlJ 800 !!1:1~ 1,200 el.:Jf1'l!CJil:llCJifJbY 

fll 'j 'Vl ~ 1:1 el .:J fl1 'j ! ~ fJ 'W ~ !! CI ~ fl1 'j ! f1 ~ el1J ~1 fJ J1 ! f1 ~ el1J 'l bY ! N 1 ~ el tu '11 fl:lJ 1,200 el.:J f1' 1 ! CJi 1:1 !9i fJ bY. '" 
1J'j 'j fJ1fllfH!1J1Jelelfl9i!~i'W ~1J11!del~'W ~'W ~lJelm1~1'WNbYlJ'Uel.:J~'Wf1'~ bY .:Jf1'j llJ ~elfJ1:1~ 80 ~'W 
11'Wel.:J 1~'W ~m.m~ 10 ~'W1J~JJ'Vlf1ellJ~11'fl!f11:1V ~elfJ1:1~ 10 lJf1tubYlJm~!'I1lJ1~bYlJrl1'l1r1Jfll'j'l/h. 
N~I'Ii1tucyf !CJi'j1:lJfl~ 'I1~.:J 'il1mr'W l~lJ fllnhd el~'W~.:J fl~11 1tJ'V11fll'j 111CJ'I11ell'l 'j 1~1'W NbYlJ!vlel'111' 

l~!del~'W lJ'W ~'1'If'l~ 11~ 1J 'il1fl'l'i'el.:J~'W J.:J11lJ~ 1~fJ'l11~'W'I'i'el.:J ~'W tl1!fl elellfllf1'tl1'W 1CJ 'il1fl1J~!1tu~ • 

Q ~I jJ Q d jJ Q jJ Q 0 g.J1 
~'WlJ'j~fltJ1J~1fJ ~'Wf1''jbY.:Jm1lJ 'jtJCJ1:1~ 80 ~'W11'Wel.:J ~'W 'jtJCJ1:1~ 10 ~'Wellfllf1'tJ1'W1CJ 'jtJCJ1:1~ 10 

!dtJ~lJ ~ 'l~ 'il1flfl n 111CJ6 bY1lJ1 'j 11 ~'W~ tJ 1~~ ~'W 'hi ~1J 19l1!ri ellm!f1 ~ el1J ~ ~tu 11 JJ:lJ 1,200 tJ.:Jf1'l 

!CJiCl!9iCJ bY 1J 'j 'j Vlfllf1'!!1J1J tJtJfl9i!~i'W ~1CJ!l'Il!N1!!1J1J '1'If'!!f1bY 'W1J 11 N~Vli1tu cyfbYllJ1 ':itl'Vl 'Wf11111 ~ tJ'W 

1~~ l:111J~!rlCJ11:11!~CJ'jtJ'VlH tl1!fl~el1J!1Jwr'W111 !!l:l~l:11:iJ\9\'l'11i1 !!bY~.:J1M'!-M'Wg.:Jf1tubYlIm~~'" . 



· . 



ABSTRACT 

TITLE DEVELOPMENT OF CERAMICS CLAY BODIES FOR POTTERY 

AT BAN KHUTNAKHAM 

BY NOPPADON CHASANGUAN 

DEGREE MASTER OF APPLIED ARTS 

MAJOR PRODUCT DESIGN 

CHAlR ASST. PROF. SAKCHAI SIKKA, D.AA 

KEYWORDS CERAMICS CLAY BODIES / POTTERY 

This study is aimed at developing ceramics clay bodies for pottery at Ban 

KllUtnakham. It examines mixtures of clay collected from local sources which are connected with 

the archaeological history of the Sakon Nakhon basin. These clay bodies were llsed as raw 
:::: 

materials . 

In using the triaxial diagram, the study carried out experiments to test the ratio of clay 

bodies which consisted of different types of local clay: the Si Songkhram clay from Si Songkbram 

District, Nakhon Phanom Province; the Nong Don clay from Charoen Sin District , Sakon Nakbon 

Province; and clay from Compound Clay Company. From a total of 39 experiments on the 

mixtures, considering clay body physical nature, shrinkage, absorption after being fired at 800 and 

1,200 degrees Celsius, fired colming and glazing at 1200 degrees Celsius in an oxidation 

atmosphere, the study found that the clay body which was a mixture of 80 percent Si Songkbram 

clay, 10 percent Nong Don clay, and 10 percent Compound Clay Co. clay qualified for making 

ceramic products. 

The study conducted further experiment on this clay body, now making all of its ra"" 

materials or components local. The Compound Company Co. clay was thus substituted by local 

clay collected from the area of Akatumnuay District where the ancient kilns were found in the 

Songkhram River basin. The Akatumnuay clay shares a similar physical nature and amount of 

minerals with the Compound Clay Co. clay. The newly formed clay body was an amalgam of 80 

percent Si Songkhram clay, 10 percent Nong Don clay, and 10 percent Akatumnuay clay. When 



fired-glazing at 1200 degrees Celsius in a gas-fi red kiln in an oxidation atmosphere, the clay body 

from this study was well fo nned and did not shrink. Heat-resistant. it did not distort or collapse but 

had glossy coatings and no imperfections. This indicates the excellent properties of locally made 

clay body which can be appropriately used to make unique lsan style ceramic products in the 

production process at the Royal Folk Arts and Crafts Center at Ban Khutnakham. 
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i1'lJ 'VI eJ~.:J 114 11'1~ tI;jD'W ~ 14 lH1 'VI tI~'lf~.rf)'IJ 1~\91eJ 14 1 'tJ 1~ tllll 'Vl ':i 1'lJ r:1'11 'VI\91~1~ 14 i~ ~;j ri;j H (11'l1'l'VIfl iJ 1'1 
q q 

Q C:I d.c::. 'j) ~ ~ d l! I d. ~ QIQ..I 

f)1 ':i H(1\91U (1 ~ f)1 ':i 'tJ ':i :;;~Ell 1'1~ 1'1 14 ~ 'tJ II 'lJ'lJ ~':i eJlJ mf)1 ':i~ 'flJ'Wllll'W 1'tJ tl tJ l;jl 'lfeJ .:J'lf1 f)1 ':i 'IJ tJ 1tI\911'U eJ;j 

~~~ 11:1 14 1 'tJ1'Y1 ell r:1'~ lJ m ~11 1'W f)1 ':i r:1'~1;j 'lf1~ lW~ f)1 ':i'l~'flJ 14 11fl'':iEl ~ n 'tl u11 11 'l'J 14 11 tllJ 1~ tllQ ~ 1~ 

14 1t1'lJl tJ~ 1~ 14 f)1':i H~\911.yjeJ'U 1tltT14 li H{;1 m ~'VI 'lJ ~tl~m'W tl~l;jlJ 1m~ tl.:J 'tl1fllirrf)tlm~ fl1':i H~\91~1jtl~
'" 
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= "I d ~ 
rHl ul'lf't~'Ul'W fWl'Wl'tJ 1:IJ• 

, " , 

1.2.1 !vt eJftm,J ltJ1~ -wl 'flll:IJ!1J'W:IJ lfl11 ~~\9I !9I11lJfl ~vt'WViu ~'J bffl ~'W 'fl1 

• 

• 

, " 
~eJ fl ~mrfl1'lflfl11 Vii'll '11 'W 1'W ~1'W fl11 ftfl'l:J lf1'W 'fll1!W ~111EJ !W~ fl ~ lJ¢ll! tJ 'W fl11 tJ Bllil'U'Wvt'W~ 1'W 

'tJeJ'J~fl'l:J W.~! 'j:j 'W l~~'WU~~!eJ fl~fl'l:J ci'tJ1 ~ ~l'lfl~ 
'" a' '" 11 ~ 11 '" ~I " I '9'

1.3.2 fl11 eJ'W 1 fl'l:J !!~~ fl11'W~'Wl'Jl'W 'W'W 'Ul'W 'W'W!:IJ eJ'J! u'W m ~ fl'tJeJ'Ju 1 ~'l11'lf'W bfl'W b'\1 ill
• u 

, ~ I v 

!'fl~ eJ'J D'W ~'W!t-lliJ1'W fl~ 'W 1 'IJ 1:IJ 1~ EJ 1~lml ~'U 1'W vi'eJ'JD 'W 1i 'J! t! 'W f111 v7~ 'W 1!i'1 eJ~ 'W!9I11lJfl ~'i11 fl 
qq • 

.. 
" 

!'Vl'fltJ'fllTIfl111'W tl~\9I ~bf:IJ ~ b1'1'W n'UlTIfl111'W 1f'il ~'11''W 1'1'J.u 

." 
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1.4.3 'Vl~ "(;H)11bl':lJ1111'Yll~tflih~Dltm 1:::.n'l11mmruu~ 1iWl 
q 
i'WtdD~'W t~Dml:IJi~t11'W 

i'Wm:::111'Wfll~~'W~tJ fll~~~\9l 
'" 
~ ... 1 Q r:lQ./ r ~ d Q.I V ~, ... 1 QQ,I 	 oC:). 

1.4.4 'IJ'WJ lJ ~(l\9l.flruCVl\9l1D !'Jl~ 11 lfU'W D~ 'W 'Vl'VWlJ'W 1~1t111ifll~ \9l1~'l \Pll:IJ J lJU1111 fll~ ~Ml 

tC}1~ liJ f1 ~'IJ D~fl''W V~(l tJ l;~ 13'1'W f1~ 'W 1'IJ 1:IJ 
'" 	 q 

,& oj 'J) ..." oj 'i 'i '" "".d"
1.5.1 fl'f1mU(l:::tf111~111~1:IJ'lJD:IJ(ltJ~~1\9lfl11:IJltJ'Wm t'VIfll'W L(ltlfll~~(l\9ltmD~if'W

'" 
~'WtHl 11~ nrumi~bl'f1(l'WflH lf1U'l1~~.,j'DlJml(l:::~~iJD~f1'ml:IJfi'W~hw~ l~ "1 ~1~tl1.,j'D~fl11fll~ 

1.5.2 ~mJl~'W~i~I1J'Wl\9lQ~111'Wfll~~~\9l 

1.5.3 th~ 111U'l1 ~ ~~'W.yjmm~ bl':lJb'll'l1~11 fll~ ~~\9l 
c:9 Q,I' .::::to d 0 Q,I Q 

1.5.4 fl'f1111Dm 1 bl'1'W ~bl':IJ'lJD~~'W 'VI mm::: bl':IJ b1'l'l1~ 11fll~ ~r1\9l 

1.5 .5 	 'Vl~ bl'D11 bl':lJ1111'Vll~ fll tlm~ bl':IJ'illl'Vll~tfliJ'IJ D~~'W 


~ .1 ...

1.5.6 	'VI~(lD~'IJ'W~u fll~IHllW:::fll~tfl(lD11


'" 


_I ') d"; 	 , lJ) vv
1.6 lJ'.i::: &tI'lIl.!'YIf1lfl1HI::: &fI'nJ 

1.6.1 ri''W~11U'l1~~~'Wlmj~bl'lmHl'l11:lJl~~\9lIC}1~liJf1~I~D~1~iJflrum~
q 

1.6.2 (l~IPi''W'Vl'Wfll~ ~~\9l1~tIi~lbl'~~I1J'W'Vl~~tJlm i'W'YlD~~'W
q 	 q 
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" ,
!Iri~~fHl'Um 'I1lJltJ~.:J ~'W.yjmflDm'WI'lV'W'lJ'Wlh~fH)'lJ~'W ll.:JWj~HM 'I1'Wv.:J'lJ-nhn 

'" 
C! -'l 

Vm'!il'W 'I1'WV.:JfI1tJ mmw {Ymrum 'Wm'V'l'WlJ lJf1~l'1111" 
q q 

!fl~Mif'U~'UH,n1yJ~1 'I1mtJ~.:J !fli tJ.:J ~ 'W ~'W!m ~1i'vw '11 fl m'W f111"!m 11:l1 !n'W 900 
q '" 

1 .., , ~ 

!fl1tl~if'U~'U!f-ll 'I1mtJ~.:J fl1'li'W~.yj{1'W ~ltJ~ 'W!!"~'J'\.! 1i D!vn l'l 'Y~ 

fll'Hf-ll'lJ 'J 'HJ1 fllff!!'lJ'lJtltl f)9f IVI-H'U '11m tJ~.:J f11 m 'l1 i mJ~ 191'111 m wvtlf19f! 1) 'W 1 'W 

tllmf( mf1'V'1V 'Y111r¥m1" !~,n i 'I1lJ!lJ'W hjv~l.:J{ylJmur
'" 



,... 
1J'r1'r1 2 

iI''il~tlthAiJ!!la::;flfltlil1'Yl"6~fl1'i"ilVI 

2.1 f11111'lh 

fl1 1191::: 1U!l!l mil ~ ~l11il !l'll!l~ tJ,::: t'tiff' 'tIVl1'lUl,lilfl1 f111 ~~~l'IlJ i fN,!l V'IllJ ~lJ1lV1l, llJ 

.... ...~ ~ Y! i ~. ~ ~ .1 ~ "1117 11lHl'mU lJ ~l.Jnu fJ~u~VlJU ~lOOWllflrIU'YIH ilntllflfl Ifll'l\Jl111 OJ1U'YIHu 1 nflfflff'lll 

•~lmUlJ10 iflUu:ll'I1:::I11'11U:::;;Ulfl11llJ\J~Wl (moD l,Ityl1l'1, 2551) HI1~iimll.Jtfmi'lilrn'Uom'r~ 

~U! lU i fl ~ ~hU).I1 0 ~::: tii lJ mil111 ~"r~ l).l'l1U!J ~,ml'n mIll ri ~ ~U ~~ ~ ii fJtlI fl1l'll'l il ~ ~:: 'ri 1 

.aN ... d ,..., ""''''' "'" 
IflHmlufllUfl1UI1::: Il'llJfl1111 ff:: fl. 0 U n11'Y111ff'.j (l)'~flfl ,nil'tIi'I, 2550) f1l'J::'U lU f1ll flill'1 

'II11!Jfl'llH'YIfllu 1I1tnU f1l ;l'llil'1tfl~ tH~U ~UIH1'1l !J~6fflUiif1l:i n'U'tI !)flUil:::~ !)I~ !)~lJlum;uII 
t~lJ~~ lm1'luflil.fllfl~ti!)U,rl~ i fltll~(Jl 'Il1flf1ll ~fI~ lJ11j!lItMttJ~ !Jui'nfllU lil1jn'U~uuflugU'l• 

f1ll Hii'll!f1~ !l~~u~UIH110!lUO~ ~~~t1'lu1U'~!)~HI'UffU!l~ on~ll ~;1'11 t1'Iu tiltrty ou Hii'llii~ 
fjflff11l n 'i 111 lul'I'!l~~U i U~Uti lJ'U~11'IU'Il !l~~ n:iio~!1'Iu I'lli'lll1tl1~1'l!11ilml'1l !l~l,ljjl1 m~h'!lU 

UlJ 11ii1'111 lJ fl1lll U111'!l fJ l.J 1n td!ltm/J'U!iiem fllJ fi ~ 0:;:; l.J 0 1:; Hft fli9111 jj myI'Ii~ 'Iifill 0 1:; l.J'Il!l ~ 
.. 0 Q 

111f1I11UilUI1::mfl0I1H (ffWl~ !lUlI'UU, 2542) 

i,Ull'l'lUUfl11l'll d'u !llJmi'i(J~ 111 a!l '.I'f'Unmi'~lffl lJ .10rj'lJll1 111'ii f1lnfI'llUlf1l1 

.1'1 IW1'i'l'i !)~I~fJ1'Y1Ni'I'lIU'filll.J ~lnfl11lJ lflfll'liUl11~il'lUftI1U1\111U1'i'i 'il.J fimJ::,qUU1U 'il:i'ii'i1'1 

'IlMi!lJ'IllJ~J~~l H!lQ!JVW,rl.JU~~ l'Il11 1Hu:Jifll11hlffllunUl:aml iflUf1llU1 1m ~f1111l rt~ 
till'U1111 ii~ I'l ii 'II I1tl1~I~!J'II!J'U l'IU!l ~ f111l.J.i'!l ~0 11 'Il!l~ flillflUI1 ::ll'lllJ l'If1~11V1.n11'un 'If!l ~guUil:: 

A. ""'~ .....1 ' Ji,I ~I .td ... ~I 1 .; , . ... Sf """ ... .t 
t1 !l~l'I g U t'YIflU fI ault'U'UfI H'lt 'II 11Jlu1:::~OflO~:: Infl u~::: lJ'I1UItI1::: l'I~ 1'l1l\;n'l~111 >ll'llJ fIll'll1 ~ntll 'Vl 

d. QI d..<I <) ... 

'lJtwm:::l'ImJlnu~'IlU (l'IWJ~ !lUII'UU, 2542) 

\) 1 nl'l llll'llJ:iJ i'l1l'l'll fun: ~1'11l'l'll f tffnljj fi \) tf~ 1'111 1111111 ~Cll'lll'1m 11'lllJ'Ii n lJ 

,. U~::: Il'Itli U'U 1.1'oj 111'1lJ.i' lJ lllJ~:iJ fI ,1lJ 1.1'1m tJ lJ 'Il!l~ lJilllll'l6l'11lJ1mf~ f1lJ QI1111 fl1 fi il'll,rd 

~ _I .. J' '_I ~. v , •• ~ 0'1d,
fll 1l'1l'llU1u~:::l'YIl'1ll'1Cltl1111U:;:::'Il1fllJ!l11'l!fJU Ul:::~:::11111!lU Inl1 ~::<1' ~Hll mlllflCl<1'lUn !11fJ1u lJ 

" tlUOn111~ 'Il!l ~.fJilmll~lJlI11'Il~ .r~Junmi'l'lllJ lffnVllll'lflll Hl191lfl~ !l~~U~1.JIH11 'Ill1iimf1Mil 

http:H!lQ!JVW,rl.JU
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f1l1 Hft.llfli tN"U ~U ~Hni\J'l.ll1f1tl'!l1if1! lU 10EllJ'I{M 01.1'El~11lJtluti'lU,!/lJ 'lfU !!II'') 

'lil'lllJ 1 f1l nll~ 11~fllJ'l'll hl'lJ'IJlI vflif1f1l1 ~lU lJ f1lJ'I'llJ1'1'lUll::;U U~l1,rl~!rJU f1~ 1J1J flflll ~';Uf1~ IJ .., ", , . 
""'., iJ d _ at ~I ~I QI .... ., jI.c! .. 

1Jflflll'l'l11111lJ 1'1'l Hlllllfll'lfU::; llJElul :t:lJlll1 5,000 ull~lJ1UU fllJ'I'l'l'lll1lJl'1'lm'l'll:t:f1l1 'I'llfll'lfU:: 

~UIHl fiEl ~l1>1l4 Ifl~ El~"lJ~lJ1Hl1Jll1(u~lJ'Ij',ll'4m llJfl!JlJ1JUJU i UfJf19i'lJ'11rJlJfll'lflJ::;~UlH1 

vt,1u~ jjlll!J'!l!'i~!'i jj.J~n';l ifJl'llll ~tJIJ11lJ'<nrll11n~~~ jjf1 m~llull,)!'i'll1!JifU!'i~'I1lJlH 'lu 1JlJ 
, t' •• • 

.... <II 4 ~'" "'" ~.::S liI d .<:t 411 4.c!4 "'" 
Wlfll'lfU::; f111 rmm tJ~1J UIll U U',lllltH'IJ!JU ll''UtNmlJl'W~ lJf117ll'1JIU tJ~'I'ltJlJlJ1llU lJ'\j TIHlll::; .. . 
f1n: 1!1t!' U'lllJ,!/IJ')j'\j ~N'1 ihi 11J111JU 'Ii 11lJl?it:rlfiu.r~U~1Jl!1ll1'ltJU m U!l 'u tl~YlU !l~111U nflll.fl tl 

fllJ.fl11U lim1f1II III 1 'Ii1\l ,umlJ-AlJ~llltllJ1J'\j'IJ!J~~1.I'I11ll' ~f1 'jl1J 'i1Ua~lJl!1i1.1 'j!JlJYlU O~ 111lJ ~ 
'" "* <>.< "" "'" <I " OllfitlllJ!J~ 'il.jYl1f1ll'f1lllJm (!J''il1ll1ll1.j1l1Ylfl', 2550) 

• 'jnYj'l'l'lifl'1ll1'jHj~ 16 1f1~!J~,jU~UiH1ii'lfllJ'\j11111 11~~Ulnf1lm~.Hftllllfli u.,j'W ~lJu'n
" ..,. d "'" "",...i' .... A. 

1m::; IJ 11'l1IHl'l'lll'11J 1 'j 11i'1 ,)1JfjlJllllll1l,JlJ 'illJ ll'11J1 !1Hlll'll m !l.1J'\jl'llJIH1U 1JlJl'W !lam ~Ull ::;U1J 1J, 
.. ~ l' ~ Jl, , 9 ';'1 ~ .1 .. t _I~ IIHH)1J 11'1 fll'lflJ:::l'llJIN1U1JWUtlUf1Hll',)'W IYI'YI1JU'I'I,)f1I11IHl::;f1'j::;~f1IJ'I'l.lu'l'lH\l~!lll::; 

.c!d", " ..:Ii : ~ '" "'" ~ .... ,. .c! 

YlHf1111J IJ ll'tYl1 ll'IYlltllJl'll U II Zll''W 1I'lmtllJ!111l!l. ! Uf1lm llllllJ 'W'W 1J'!111f1J llJ 'I'll. 1m11l1i'11ll 

lI'!1 ~ .jlllll!Hll'llIJU'!1 ~ .j'V'IJ'Ii'W llJ 'jllll1'W1'lJl'lliltl.jll'f1ll'Wfl'j III !H'Wm'l'l'W1J Ifi!Hlll'l'j lnuull:::l:Utl-l 

~ .. _1.1 ,~ • t 4 .l . .l 
'!1Utl~fl1!J 1Jf1'1'11JII'fIJ fI1')jlJZltlll tllJu::: u'W!) gf11J1fI 'jtl -llJlJ l'l'WIH 11U tl!lf1'j .Ull:::IU tl1i 'j 'j1J1'l11n''lJtl 
~, , 

(l)''il1'l1'l1.jlH'I'll'l,2550) 

'ill f1 'j 1 tJ.1 U H II f11 'j 11i!J H II f11 'j ff 1 'j 'l1! l'f.fll ') ~ ~ 'n fI I 'W III ti I'll 'j 1 il n Ifl 'W ill fI 

1ll::1'1l!)!Jma!J~L'Hi'1tl'IJ'H 'ih11'l) VlJlIlJ'W ~06iJ Yl. fl'. 2532 'ti11'll''I'l~ l1J11'1flJijlJlOl'j'l'lHl'nfl IlJIllli 

1'Wfm flill'llfli tl.,j'W~ lJ IH1JU .,'J'WIYlfl1 '\j IllU'IJtl~fl~1J 'li1~'lflJ i l~I~IJ~H'111111llnUll:::il f111 

_I '9. q = 4 .II ~ ~., ", :l'. 9=,
1Jl:::Qf11'l L')jI'l'lfllJfI 'WOll Hl'f1J Hn'lU 1'W!'I'lfl'WflOl'jHMlllllZf1l~ lH1'11~lJ'lJ 11'l111U'WfI11IJnTlHlJl, 'W.' 
f1Tl H'l'I'lflllJ IIIV'll tl.,;'eHiI'W tl~NII,;''ill ~ Il'ltJl'I'lJn'mlJ~II'!1~~I11'jHliI'llfl~tl~~'W~UIH11'W-Au~ 

• • y 

Ilti.ll'fl!l'Wfmhm'W'Ii~'!11J1'l 17 11'!1~~ Hll::: 11l11~'il'l1lJii'~fI~Yi1f1l ~Hlil'llli1 tl~l1'W~ulmtl~lilll,)1l 7 
~ " , 

lIY1ri~ 11'l!Jlltl~l\'llJm'jHi1l'lu1J1Jl,r!'I'lflllJ 11lVnl~flilfl!fl~tl~"'W~UIN1!llJ1J1'1'l~1 ~lU,)'U 4 IIH~~ 

http:nflll.fl
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. " 
nnllli\~mlJlJ l'1i'U'lfllu li1~nm'li\f1Lfl~ !l~l1U;;UlllllUlJU1 w\j~ ~lU1U 2 1I11 ~~ 1Ii1:::fll1 lillii'll! UU 

. " 
'i'U'lfl!U !i1'IJflllllllifllfl~!l~iJ'I.I~UlllllUlJlJlT!Jvlmj IilU1U 111l1~~ 

2.3.1 !'rIft!U!afiflmIQ91lfl~tl"l.fru~UIN1U'IJ'IJ'''~1 
fll 1 llllifllfi~ !l"lJu ii wn'w~n'l~ tJlllllfll11"111~"IJUI~U1fifln llllifllllJmt"IliilJ~ 

~I .. ~ u .. .~ ~ .Ii.. Ji .1" ~d ~ "-" "d..
'lJ '1.1 ~fllllJflU 'I'l\llj U lfl n 'II!l "11m !l"llJ 'WfI'W 11111 fll llJ'W 111 !l'IJ'WllJfl1e111! flU 1'l11l !ltJlJ Ill" 111 ~ 

J'llulJU 'II!) "I.f11'b''W::;ij 1lfl~llI::: ijlT1::: ti'lU'lll ~ fl!ll]~till'l,!!i 'W fl11 III!; fI Ifl~ tNJ'W ii I.mnlllJlJ!1II1 
Jf.c!1>' __ w.K 

fll11 "IU~~IJ!l fl~IlI::'111:::11!fl1lfl "I'W 

2.3.1.1 191qii'IJ 11'l Qi1'IJ~il ellJ H'fi!l~'W tl1'W mfll~ 'W ii 'W ~ 'ljfl1~\11 mi'IN 'W 1 
y tJ ..9' ,,, JI 

;IJU!!U1 1'W 11'W!l "IU1'1f"I~'Wli i ,*Y\11f1~ !)"Il1'W~'Wlfoil'll''W tl1UlJl fl~::!ldiUl::: I>ilJ 0.50 LSO IlJl'll 

1~j,I .PSII1'll 'JI.ad iii d ~ a'iViI jI ""9 '" Q 
lflQUI~l'11l1 I'lQUlJ1Ul1l!llJf1l1lT1H HlflU 11J!)~;::'WllJ11'ljI'l!)nJlJUI11l1lJn lUU!lflU IfllJl!'fl;l 

'\" ~ d ...1 ~ "'j" .. " 1'" "" • ., d ~ "d UlJ m1f1l1U'YlI~!llJ'W66fl 'W1f1 III flfl1llJll1'WU1f11lJfI!l"lf1l1 'W61'l1'l1'1H'Yl1Il1UtllJlJ~~lJ'WlJflll I'b' 

d ~"" 1 " .. ~ 'ljl JiIfIl!) "IU 1f1f1'W l'IIllJ 1'lj1Um l1lT::: fl1flUI1:::I'I'IlJlIIl1foifl91 I'IlJl fl'IJ'W 

2) nmI'l1e1lJ~uI4'V fi'V~U~UllJ11~U1b'WIII1.Wi UI~!ltiUl'fl'ilV1Ivilll1f1 

0:.0 .... ,,; d&>i "" )I 0 ~ .I, ... 'I"
f1l111 fl911'11!l "I fI'W Il1 'Wel1 'YllJ fll111 fl911\)' "I 'IJ Ill::: I'll fl Ul1 "IUI1::: 'II Ill::: 1111 1 fill 'Yll"U l'lj!l ff1'W mflU UlJ 'lj 

ii'WIl1UU1foi lTlJ nUl!flelU'IYnm1J11l1~!'Ii In'Wuli1 IIIfflJ 1u 'Ii!lm!fltJ fllflll' l11ft.,j' In'WulI',J'W!~un6u 
~ " .~ ~ t. ,.1 "!'!! • .1 " ~ .x.. _.

fllflllflflll1U114l112·3 1U ~lflUU'Wl lJIHlVl1e1Y1'W YlH'IIl1 Ufll;'11J flllll'llfl'WI'!f61J11elle1111I'b'U 

" ~ .x" w !'!! .. 1 , . .1 ~.x . ~I' ~.I d
11"1 fl !lU flUI'lm 'lf6U '1 fl 'W lJU'IlU 'In61Hl U11 illJ fl1 Hl'lJ VlII'Il" 1.Jl'!f!l ~:::fl6 (J '1111Ufll) U'1 IlJ U fll1lJ 'Yl 

"~ d "d~l.x ~'u W w 1",·.1 ,. 1
6~ UfI'Wll1U/J1~:t:'Ylll1'Wlfl!11'W!'b'!lI'I'lM 'Wm 'II1U:t:IH1IJfl~:::ff"l!fl" 11 .VI~flfll'W!l~!fflJ!) ,Wflll• 

,.1~ • .1 • '" " " ~ .I .. q" J, 1
!"IJTtl~'lJ11'M1!l!ml1"1f1illJlJUfl!lUfI'WI'!f6""6"!111l 'If"lij::: !'!fnell 'WflUIHllJl:::mlll 1 - 2 'li1 m 

Q .l ~I .. " .. £ ~!'U'" ~ ". ,.1' " 'l'f'l"" " 9lUI'IHJijZfl11l0IlJUlTIl""IlJlJffIJ6lJll1I16"1 'Yl~ 11 mltlu I 1U Ufl1U1 lJ.,1f11UfI1fl IJ !11f:l:::l!lflflUI11 

'W 1 111 l6U foilU.,::: UflH ! fllJ .1!'Wfll'!fU::: fllJH 111 " 1'I'l !l11'HflUfl11lJ'IIU ! U fl1HlfflJflU!'IItlfllJ
• ~.I" " , '" d "'.1 '" d:!,1 ~ .x ~ q .l w 

~'W!'Mil01JU~Ul)QnU~llIfi1'n'll!l4~U!'Mil o11umi 11::'I'I'6~5'W ff 1UIJ1fll~6.,11ff1'W IIIfflJ~' fllilfl eI~ 
n'Wl] l~U'Ii ~1'Iffi'W I'Milenlum1J11ll~ IJ lnfri1!gm.l'll/J 
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.~ )l.1 ~ , y,r - ), ", .. 4 Y Y Jr
2.3.1.2 f111U'IIlIa::fl111l'lllU 11I1l ~I1HlIHl]JUI]JU'I1!~!Jmllm!'tn nU]Ju 

I fl1 Il~ J U ~U INl J'U1~ 'U ~1'U 'iJ Il ~ l't'i 1'111 <Y ~1vi1J'U ill.lll I~ lJ ~1U.r~ Ill'll'*1>1 i ITi 11::1~U 'Ii1 ~11n 1~ 
'JII " • j;I 	 t 

Il1lJ l:::fllI n'll ij~111:: fl111l Ti tJ~'iJIl~~ lUU'U iliUIN 1 1U m ~ 'Ilu!t11 1l~'IlU \li U!N1U'll'llIN1 11 11 H! l.f~ U'Uii 

~ ... ",' .. '" ~, .... A - i y.. Y2) 11Iml'll !]JUUNUU'llUlI~l1l1~'ll "'1ll1U1l~U m~~'ll11U11ll11lIlltJ~f1U 

3) 1Wi1l1!J d'mJt'Il::I~1.I1n'll1Win'll iin1~nlfJli'lu'litJ~'lJt1kimf1'lJl'l1 

q ....-.... A • i1!'l "" '= ~ A ..
l"'Ill~U'I1l1mll1",ufI~ '111 11 11I11IIllflf1'llIlWfI'U• 

4) MifmmJtil!lUn:ll'llnl!JfI!l li'l'U ~Ufl'jtU~HlflfHll'l~il1f1illl.l'll;111l1 

fI!lfll'liU:: hftlfl1lJ~11l~U 

5) MU\) ii'Ii'lU.r1i''lJJll1'1ifmf1fm~lii!l~uJumlJUIlf1 
2.3.1.3 fl111Nl I1mmlfl~fl~JU~UIN1U'IJ'lJl1llHU.f~Ii'lU1i1 I1n~'I'ilnUlIl.r~u~ 

1 m 	1III ~flU~ m~ 11 ~~lilill mi'1 Ii'lU f11lINl~ '~Iifl~ tllffVIi'l1111 tnn ~ i1lJ 111.\":hl1 l~ INll! 'IJ'IJlllllll.1i'l 

.. 'I" ~ .. Y 2.1 Y" ,r ,V Y J'= .. , iV ,
11 HlIi'lli'lli'l fI fJlIl1nmi'l111~ fll1!lU Il:! l ..111U l'l1lJI1TiU Ii'll 11\1~'t'i UTi UfI'UI't'itJ""~ mllf11I'1N1U 

,~1" ~ .. ",,,:~.V".~Y d .. ~,y'"
I1lm'l1l~11.1'::::WJf1UI1~ 'lfI1JUj1Ul1~l1U 'Hm1I1JUf1~ llll111~lll!lIllU lll'iJU1i'lliln'iJUlfl0l1Ti!ltln'IJ 

1:: 0::n1' 1H ~!l'U I~111l{111 Ul1'1iU::'llUl1 U 1~W11Hl,hu1 nfl1'l1'U:: 11~!l1ii IlU nUl1 :l.lfll+1 Il i» 

mlllrflU~n!l~\1~~u,ull'll!lgi'Um'lfu::'thhftl'11'1i!11~'U U~11i'YlH,j'l1tl':I.I'Wfl1u'i ~'lll'IJ'lJU1l' 
.. .! A .. U!•.' ivA • Jt ~ ,. q 'I." ~ 
UJ!ltl:l.l~>lI"'\!l!'Wil~ I1m1~~>l1.1'tJt1 1ll'W'UII'll'I!I1'lt11'U'WH1:l.l'lnU fll'liU::~:: IHl"nl'U111l1 nfilfW~I1'U 

~".,' ••.' 1".' -.. • .. • q ..1 .. .. '" 'W1l m 11:1.111Hl1l1>lUC11Illfl~flfl!J'l19llJIHW'l mm'll'U:::I.IUfllJ!Jl1l1'li!1n1]J):::I.Il1ll 30 Ull111~!J1l1 

m'll'U::ii~lU1U:I.Iln!Jl~HnlllU'i:::I.IlW 2 il 'I:I.I~ 

2.3.2 IfIftY'HTt'lllfll1Hii~,ft~ 1)~,1'H~'HINlI!l.Jl.J''I'I\l~ 
~ A, , ,~ ".F.! d ~.,

f11l Nfii'lfll'llU:: I'U UII m-~ ~1 I1n'l1l19l1'llJ'U 11.1' ~fll1:1.1I:1.1m]J~ el1JllllJ1J~]J H1J1Jfl1J 

11~ :I.I!>ll~ 't'i1J'U!1fJ~ ijUm!ihlnlllll~ 11il::~ UU1.J 1.J ~UfI11.11 ~nu U~H ii'll~ 'U 'fill»111 Uh1'ilf11'Hii-tm 

1.1'm't'ivfu~~1l111l::1.1'lJ!i'lmj\l~othtityi'Um') N~i'l IL.iU~Nh ~i'\ llJ !fI~Il~Juiii'U1N1\llf1n~lJli'lnf~ 
1.1'fl~eiif11111~:I.Il''Il1rn'lJi'nllJl\l;tyj ~!-;U~'iJMfllllll>um fil1 ''Ul'j'l11'iffi'\1'l'l1l~ 20 ~ 21 ~~ 
I~hl'lhmill~ 1:1.11.1'limi'i!nnmJ9I1.1'111m'i:l.lf11'i 1'I~1ll!f11U~~U~'UINlh.l'i1hillel ~ 1'11~'Ii'U1 iiIJHI1:: 

-&'l'U'Ul (l'ilnfllltU 'm~m, 2538) 
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2.3.2.1 	 11l1QRtJ 

.l... " ... .l.': iI d ... ,J"" IIJ 
lU ll~ UllUfl1'l1U::~UlH1U tJ tJlU llun l ~ U ~::llIim i'J U~U flIJfl11IJfl U !vJ 

iI ' ''''' iI .d1v v ~ J'... .d • d , iI ~I 
fl111Jl llU 1'1' ~n11fl1'l1U::~UlH1U tJtJ n1l1~U~ ~fl 'I1f1111J l llUI'll lUll~U flUUuu'II~um ~lNlU1l1luU• 
ldllMU ~U ll~~n ~lnr:h~uMl II nm11ll~MulllJnl~ IjfJIU I'I'lJtJll~ 1'I'11J ml~U~UJ tJ1~~ 'LI.rll~ 

"",.l.d! ad 1i/.<::I. iI ~ 
HI'I'IJ\lIUl'l1llllJ!llH1I'I'lll~~:: MI'I'U~~l'lllJllIJU1\lllll 

• .! 
2.3.2.2 nml\1ull::nwu\lJu 

n1l~U 1 \lI ~n1lU1lll1Ul'Ju M IJ UIJ 1 1~l i'Ju iii ~ l'i1 1 M'1r/1H~\lI n f.l.I 'li'1U 

• F- d '.' ~ .r "1 .~ .r "1.~. d • ulIJ1f.l.lflIJ1nn11 ul::M~~UH~lUUll::n1l1 nn'lluJu 'I11n'll~'IIUJu M !~\lI11J'IIU1~fl\llll~nn 

tJrill~1M'~UMIJ1~u.r1\l1nU~~tJltJl tJm ~'IIll~fll'l1U::1M'~ ~tJI'I'111ll'l'lJm!.r11~r-1'l'ljtJ U11f1l1U \!tJr:h 

1M'~~tJ ~lmfuu1l:jlllnlJltJ1\ll~r\'Ufll'l1u::~~~ntJul'JuMIJU ~n 1tJ\lI1n~~1I1J1ullJ 

2.3.2.3 nnun 

d! _~ .l., t "" ~ d 1Q 

nnlH1lm ll~uU~UlH1utJtJlUllUm ~uUl\llllH1IJfl111J d1fltyfl \)'~ U 

m::munn H~ \lI tJ l:: IYflIi fll'l'l'llll~ ll'llli'J U IJ iJlliJ1iJP Ju lJ' ~ ~ljflll ~ l~fl ll~1J1~1nmH11J 11;1 ~~ 
V 0 ""1 	 ""1 da 1v_ F- .l... ,,_ F- do ~ ... " 
\lIll~fIlU~IHlH)~nn 'I1ulIJ1f.l.ll'l1!ll'l'lM 'IIUl~ ~lU1UullJ1f.l.lnn mlJMH)lI~llf.l.l MIJIJ'IIll~l\lll1l1U 

""......, t.£ t ...:. V V ~ do 
IJllfln'l'lll\llllnn lH1fl~I'I'U 'II U\lI llU nnlH1lllJ\lIU\lI1~nntJll ~fll'l1U:: m lIJ1n nnlH1llIJm n, 

~~nl1nnQu!\lI11M'fll'l1U::tJltJllf.l.lMlJiJ~ulill~'1 Hn1l1tJl::lJlf.l.l 10 - 12 i'111J~ lrlllQUl\lll'r/1~ 
• d "" 1." • ~ "1 ., .r.,; ~ .1d' d ~ 1.U1l1lllJI'I'<J\lIl1U MlIm'lll!u Uu1m\lllIJ1n'llUll<J~'1 'IIU\lIllUUll~fl11nnU'll~!vJ 'I1n1l1tJl::1J1f.l.l 

I " , I 

8 - 10 i'111J~ ~lmJU 1MIJ'vJdjll1MIJ1vJMliu.r1ltJ1I11vJ~::~~llllnlJlm~tJ1ntJrill~'IIll~l\lll 1u 

JU\lI<Jud~::Hn1l1tJl::1J1f.l.l 3 ·4 i'11m l::~::n1l11unmH1U~1I::f1f~1,rn1l1tJl::1J1f.l.l 1 1U 1 

d 0 ~ 

flU (I'I'n1~ llUUtJU, 2532) 

Q"f III V Q"f .o:::r,

2.4.1 flflIUll'l'U\l1lI1\l1ll1QllItJ 

HlInnffnm1 f1l ~nn ~m::.JtJflf.l.Ifll'l'l1\l1I1~tJUlI::H~\lInf.l.l 'Ii' dmltJll\lll'l'lM m llJ" , 
. 1 ~ , Ji ~ , .. ", , 1· 

'IIU1~~lllJ UlJlJfllfi !~~mlJll\lll'l'lMmllJ'I'lUl!lUUll::nnmlJll~m'l1~!UU !f1Hnnfll~ \lIUHU 

tJltJ1m ~I'I'!Nll\ll1'1'1Mm llJl::~::~ 2 l~lld1n~illIJ1f.l.ldnll~uMri~~ull~~,ru UMri~~U 1MLI 

!!1I::ffnm ilm1::~1'I'1J1r.il~lltJ ltJtJ1~fJf.l.Ifll'l'l~U UU1m~flllHfll'1'l~lmUM ri~~u flll~I'IIUl 

fJf.l.Ifll'l'l1\l11J ~tJ UlI::~I'IIU1J tJutJtJ H~\lInf.l.I 'Ii' 1ulJiJ fllflll.yfu~.J1lUU flll~ M~,r1UQ\lII'I'lM m llJ 
.' 	 • • 

lfllll~11u~u!Nl 10 uli~1u 10 Il~M1\l1 U1j~!i'JU fllfl\ll::1Ullllm\i~~mull 6 Il~M1~ Mun Il~M1~ 

I'I'nllum 	MUll~,r1lhlJ !<Jmg~ IJMlI'I'llflllJ 'IIllUUnU Ull::11~ln1\l fllflmU<J 2 ;j~M1~ Mun 

http:tJI'I'111ll'l'lJm!.r1


I 

II 

• 

" 

" 

li~'H1''lu;v~hi1j i!<l:::lll1h~ 1I!'l:::11lf1'~ 2 1i~'H1'11 'vI'1I0 li~'H1'111'n'll1l1 1!1l:::UfIlft'11i~nJn'lf 
~ .. ~.l' 

"'llf11H!fl\lllJ'I1~U 

2.4.1.1 .flU f1l ~ Ih 11 ~1.1~mw dl ~ fl ~'Il !HII'H li1~U ~ \1 iiV1~H1WU~ ~lJ~U 

rll'HllJ\1~U'lUIJ'I1ll1'HflHlJIf11!l~~u~'W~fn 10 mbil VilJ-ilihfilJlwrlmJ~ 13.90 111'Wi'W 1111::: 

I!mi~~u'mJjhlllJ1WdU!l~ 13.56 111'Wi'W ~~mni~~'W'lmJiiihJllJ1wdmmi!lu'lfHlJ1fl 
!lll:djlllJlJ~mlJ 1::: IHlffllJl11l VI '1111 VI'WU\1 ri~~U~ '\flUi1~,1.i'W1..1'\i'l'W mh~i>i 

2.4.1.2 Al'W f1l1 VI'I1llfltl lllJ1.i~'YI1Wllniif1lf'IJ!l ~U'H ri~~'W~' ;r",i!i'l1 il~' U 

iI ~ ~,T'W II 'Ii1l::'H ~U'1 U Vi tI 11!l~i 'W! flW 'lfi>i III lJ lllllh1 1.1 Hi!i 'I11f11 !l1~ 'W ~U IH11.11 :::IflVll1l'lf'W::: 

ml~J1 Ull:::!l1'H11 1'Il'W 'H,rillIlIiH1.i'll1ll:::!I~tlU 
.... i,i ..... ~I"" _I <:is

2.4.2 flllflm'l't'l11'11l'1a1J1\!11'11nnl1J1:::~'l'tW 

!11f1'11 :::1''W ililmiiv~mu lHi'I'WU\1 ri~!ln vn 11lJ~nYl'Il'lI'W lf11H'l1~ii'~f1lJOtlf'h!'il '11 

li'I'Wllli~fJn!J1inlJ~rl1I'lty '1..1'110 m;~1m l'lfIl!'1:::!lIi~llllll'W m Il'IulJill1lfl~nm1lJl1111mHI1V'IJfJ~ 

f1 ~lJ 'lf1~Yl'U fUl.1:::iJl!l fl tifl \I W'1Uffl1 U11l'l1'W 'Jj 1 nJ1.I1:aViW ~ rlll'lt'\l 1.1'110 

2.4.2.1 ~'lfiiv llt11'W !iff1'W1i'l'W lJiJ!11f1~ilYl'Il'lI'Wlf11 HmU1::: ~ft'lll'l1 f~iftlVl!l'l1 
mvnUl'W ,rtl.f~II'ii llU!JO!l'W 1.1 1 ::: ~fflff'l1f~1 MlJ 1~ Uii~ i1~,1.iu m lVi lJl \I'lfn6ff1'W1.1'd'~ff'l.l 
lH ri'fl 11lJr1Il.1::: ri 1VVlll 'I1lJ iJiI t'\Ity 11u.I'1'W A'1'W ~WIi 11'f1'W i U 'H <i~ hl'fff1 \l1t1' U fl1' 1~ 1flit 11 ri ~ 
';" .; '" ~ " ,.~ d .. ~. ..
1m1W fl'l1 ff1ll'W llUl'W 'lf~t1JU 'H!'1flJ 1U Vii! ff'lH .11 IM'W IHfl'l llJI ~ltyl ~ll11~'IJ !l~!l11!J'JjnlJ'IJ I'N 

..td Q< ~ 301 d; • ..... 
mlVilJl\lVllJl!lf1!'1f1\1W'IlfJ~Vlll~IlU!lV1~'lf'l1I'll'W 

2.4.2.2 lVlffl11 l.1U 1::1ViOl lJiJ!1lfl!i lll'WIl'I'W ~'WI!'I1'W ~iifl'lllJ'Hll1f1'H 11lV'IJ!l~ 

f1~lJ'lf1~ri''Wf 1'Il'W fl~lJ'lf1~ri''Wil.111 Ull IJ'VI loY' f1:::I~~ lu{J tb!J(flV} "1l.1"1lJ'W~'W!1'W'lJMfI11lJ 
s . • • '" '" ~ ~.I • ...:. 1 '" 'Hll1fl \1111VU iHHl.1 111 fllflllfflUlJfl11lJ'H 111fl'H111VYll~ 11l'l1'W li n'l.l~llJ !lJ'I11!J 1111 {J'I1lJ'W 'W 1111 ~ 

d$!4 d.dd !<::1"'l1 ... d!(;I"""d .:t.d"'ll""""' ­til :IVi W VI!l ~Il U'\I!l~'lf1111ll1'W Y111 !Jfl11 !I'I1llti ll!l~ fl!l~ lltl II f1!lf11l'W fl!lI 'W Ul ::I'I1W Vl1.I{]lJ~ 

iy-jJ!~ ,H fi'W 'IJl ~ U Ii~ iI II ~ u'W fi <J ill ~ I ViOl1Jty.1 N'l'U U.1 11 ~!~ il'W ! 'If'W 1Jt'\Ifl i 'W 11 IlJ 'Ifl1fflfl 

~ ..:l ~I i! 
lJ'll'IJ1111 lJtyH:::m1'11 !lJ'WI'I'W 

2.4.2.3 ffllU'If'l1Ilfl1 1 '1.1 1!i;1fl'IJ!l~f1'W!iff1'W~~lH;1~UtIti i1!JtI ~1!J!!l.1: Ultli 1 

1'11'1 fitl llfll Vi U1filllllJ,.r!l Ul ~ f1l.1lJflii'W 1'1:: 'II'!l'WlJiJilllJllJl~ iifJ wfi 11'W f111.111 ~ 'il1fl 'IJ!l~lJ'I.j '116 
~!llfflJllf1:;~ ~Vi ~!l~tl1J1i 11 lJ'lf1~ 111 '1.I~Yl'1l'lI'W 1f111 f11~ 1'15'11~ 1U.r1'W 'If'l1llm l'l.llY7!lU 1'1.1 11;t'W 

"'dd"" '1" t.it. .J.,o!i: \i\ i! ~.c!t ..... .oS. 1"" ­
'l1l'lf11'1 1'I11lf1lm!l~II\>l~fll!J !1l'lf'W::ff~'Il!l~lfll!lHlllflHN'I.Ill'H1!l~mf1U lmll~ 'If l'WVillf111lJ 

'111"1 1 'W ~l'W'If~llflll lJ'Il!l~'lm!iffl'W tT'W,rlJIi'I'Wjliiilt1Jt1J1~1I~h1.li''!ft1J11Ufl n.1n ~'il1'11~ ~!lll11 
<if .. .. .. 

http:i1~,1.iu
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2.5 fllll'l.fl1'1'tfll1F1DllIlfl1fHU'UA'Ulfll'1J1'UqAln'll1'N 

.1 ~ ". '4 .1" .­2.5.1 U1:::11'1f111'NIU'U'Nl'llUt/'Ul'lflIlUl'11'1't'I.J1'UQA'U1'll1'N 

• 	 d :iI ....... <\I ~ .. .... \tJ 
l'flJl~ ~'I't'::;lJHI~l"l 'l'tl::;mlJ'l'l1lJlJ 1(1 l1H\lIln'llJn(1~mllll'flftty'll!H'lIn !1 

'lIl'llJ1~"ftlil!lllt n ~~ll'lJl\'llJUmj'lJlhTii\l~lJ'fl'll!H1Jtf"Hr ~~mml::; ll'l1ilil ~~::; ;]fl'Yllm1l'l't!lYlll 

MUrllnlllil lmm cilU l~llMlfllllillmjhill1'~ h~~Zl'hlJ l'fh1:i~ fJ'U 'Ili.rfJ~'II1!J~~lJ hj.rll~I\'lU 
J'Q '\ ." ~ d ~.I 0 _ ,,~. • _ ~ , -'I " ~I d 

ltlJlYlJ Ull::; llflllHH[)lJ IlJl111J1ltlnlJflllJIIJD~ !ltt\! 'l'tl::Hlffl11~~nlln'IJ1~>lU IlJlJlllJ1'11fJ~ 

, • - '" .1 ~ d" " -" 	 1. 1 "1.1ijlJ!JlY~Il'f'jllf!IlUl'lf'l't 11 lYlllfl~'I't'j::;lJl~I~1"1l'j'j::mlln'llUlJ1(1 l1H'l'tnngtlll lJl~lfll'fl"l lJ'jfl 

• 'I. ,,~ t ~ ~ -' .1 , • "d ­
fl'J::l'IllfJlJ lt~~>l~'IIlJ IlJl,JlJfI1ft>lH'l 'IItl~lJHIl11'l 11llUll~ltlfl ftlll1l'f'llJ~\lIH1~1 

. . 	 . 
ng ~l'YI'l'tlJ'YIllJm I!'Ihi1l'fll~f1Dl'hm '1m li'm1'fl'l't'.i::;lJft'.i l'l~llQ1Wl 1111::1U'j~Ifl~l"l 'I.M';]flTi~tllJ6 

ff~Il'f1lJfillU11l'l'tU'llJIl~U1'111lJ ~lJ~1Iil1Jlllll'ityfflliJ 611IlaLll'ityffl'fiJ ;j'~lt1fllYfll'fUft1 I\'lU!I1,j~~ 
3 ,riD 'I't.1'l.2526 

<I"">. _! a io' I 011 4. ~ iI t' ..... 
f!j'1.Wl'llllJl'lf'l't 'IJ llJ Q~Ul'llllJ n fJ01IU ~'IIlJ ~ 1UlJ1'1't 1::; H'Hlt 11~1 eJ!lJ~1il lfl g III1 

lh~ 'IlllJ mllJ'lJn,rmllJVln~lJ 'II11~'l11'lU'llJQflUl'111lJ l~ll~\llniflJ ~'111flUftllUJl'lJ 11~!I~~ !Ill:: 
~ . 'I. .1 'I ''\'' "" • ~ ..... ~ "0lJl'1'l'lll UI1~f1U 'I'l1011IfllJ>ll lJ ~"ll 'l'tl:::'lJ1'1'llYlll~~'l'tlZI~ltl~lt'l 'I'lHml'IJlJtyltlll~ !~ 

~ 'I.""'" t" 1"" ~ .1.1YlH'I't'.iZnllllll'flJ'lJl'flflJ ltl'f1H fJHm'IJlJllt1!JlJflIfI1ltH~ln'lJ1'UQfl'U1'111lJ IlJlJlZlllll1 5, 
i1ill!lllll'.i ~'II'U1~ft'lllJ~ 4.1 if1'Utln'lJlfl'r1llJlil 1 iiftflll~thJ1!!.n~lm~tlnmnlJlil'.i hfmiHl:ll,p'~ 

.l ".1 'I' ~ d ...l 00'1' ~.. ~~.>!'I.'U'l'tlJl'llJ'jZ1Jl1ll 3,400 l l'flHIl'flll'l't'.iZ'.il'l1'1'l1lJUm1lJt)'j IlJll 'I't.1'l.2527 IlJ'UlIltll~'UlfllJlJl I'U 

Ulld11~fJ'I'i1fmLf1lJ>l'jif'IJ1Jl\J'U~~i1~'U'U~llJtPU'lUllfl'U1'lllll iimllJl'flUt1f\~nur-iuil'U ''U'li1~ 
nlll~11III Iii f) ~nilU.l n ~Ii tlfm rlllt1DlJihill'f.i'um f191ml gllJif1.1iilll t1~ ~1lJtHl f1Iiiv~ Iltil tl 

'lfnU'l'U Q~'U1"llJ 'l.l'~ 'llJtlU'lfl1U'l'U l'IU f)~11m 'lJ~hnll~f)Il.i f).l'1'U Illl::;"tl, M'11 H '.il'llnu ;]~nu 

I1nf)'lJ'jlJf1l~1,rDljli It;;in \1'011 'l11!Jll1l'fliJ tl~n'U OI'Ulil ~ 1l'U~fitlfmr11l i limi'lI'u' lll1'lilJ~!'Jnf!\1ll 

Illlz~olJ11 f'1'j ~f1li~nn n Hm ?liii i.l''11lJlv.J'v!I'lJ'Ul1 \'llJ 1f'1'j ~f1l'j 1111J1l1l'f1{J1l~n'U'lfliil (l1l'fU'l1.) 

.d! ~I ()I r 4 II-' IVId''''' Jl 4; ""'" 

'l1 ~ IlJ U Vi II ~ ft 11ll;1ll lJ lll'flJ ft l l'fm'U lYllJ flftl ~lt 11 ~ 111 ftl ~ Itll~ Itl n'lf'U It lY~ ~ [) ~ ft 'lllJ 'j n'lfllil 

~n~lJur-i'Uil'U Ull::I~UIl'IJ'lJmh~~~t~ 
~ .... ..i q.> 	 d V .... q d 

tlJtl'lllYl 25 li'U11f1lJ 2525 l'flJI"Il'l't1::'U1~1~1"1 'I't~:;'IJ'nJ'j1'l1'U'Ulll Il'ffl~ 

'l't1::~ l'l1illl'W lJl~VlJ ~ llJt)'U'l'U fJfl'U 1'II III 11l ~11l1U';h m!'ll'llJQfl lJ 1'1111J1\'llllt ~'ll'lu~ih llJlJ l 

1J1n~'UI\'l Ull1'U'llJlJ1fl Uri'lll1U'l11il!'J1lI Ti''.ilJIJ ~ iifl'lllJl'fUfl 1 lY'UlUlY1Uftflnl1lJlnl1!J1tl'U ~ ~~ii 
.1 ~. ~ ~ , ".~ "11'I't 1:: '.il'l1lJ 1 ::l'f ~fl IlZl'f ~1l'f'lJlY'U'lJlY'I1'U If'll11lJ l'UQllIlll" lll'l'tll 1l1fl 'l!lt1ft11lJlJln~1l l'lH'I't'.i::; 

~ ~" .1 "'''~ iJ./; 	 ." '\"" , ~ d~f11W11'llty'l1'l'U !It'.illJt)'lJ~flflll mn1l1 1 'l1~flW:::mlllf1l'ltlJ'IJllJ fl'l'tHllJ ~n'U{l'lllJl1fl'U 



13 

.1'u '1~!fi~ll~iiflgU~!~lJ~U!fi1ul1uiumn 1 !~'lUiu~ 1 'i'ltll!l1lfllJ 2526 filJ!~~'I't~:::UN1~1" 
'l't1:::mlJl1;rU'tJltl li:"~~'l'tnn"l1jlhilu' 'll'l1H!~eJlJl;;1Hflnihi'mh rl'lU'1I'lU 1'IJ1lJ 'I1Hifl"l11U 

llf'lfnrl'lu'll\lfllJ11~lJ!~)J m ~'I1l 11.r.i1 !rl!ll1'~Hri 1~!~'lJJ1lf1/JUnt~1 J 1ri1)J~~U 'IJ 1m llJ{j~ 21 

flHllJfli', ~~'I1H'I't'::fllW11M'11lJ{j'~~ 21 m !l'lJfli'1,xUIi'lUIj'\jUl'Ii'fllllih 'I't,:::, 1'lfmu!1ul~flU 
l~flUI1::: 1,500 1ll'l1 Ii'lU!1111 3 iI iUl:::11".i1~,xU 1'llnl"li1f.rI'l'H1fll)J1'lh/J1Jfll1'flUfl1~'I't~Wl 

.; ~"d .. , ~d 'IJI '" ' .. ~d.li 1 '1' v .l4I'lllJ'I1l11ol{jltlUI'l ,\'JUfl1'lf'l'tIl1'llJ l'l'tfl 11)J'leJ ~lI'1't)JlJUl1'llJl1tleJfllPU::: 111'l'IJU I'lU lJl'ltHI1::;VI~ 
~ Q..J! ~ .. I • 'I .. .. 

fllfl'lJflnUI1:::l',JlJIl1IU 1 IlJ11H1Um U tlUtJU 

" l' 4,. d OQ'; ,~Y '" 
l1'lJ!I'l~'I't':::U 1~1~1"1 'I'l,::;mlln'lfU'tJltl lJln::: 11'lf1'l nVl~::; 'HlllU!,JI'lU I'll l)JIlJU 

'H~rl'lui1fl~1~ 1 MllflflU 1'tJ1'1~rl'lU ii 'J1hm"~llmU'H "~lfi1\lguq\jfl 1l1'1'i1U1 '~ii'l't 1:::' 1'lf 

ll1'l1uVllf nUlflfl 11il1llJtyn'lJ 1'\hl'll'I:Jl1l1:::tJtJ~lii'l'tl:::lJ11'1 ru vn::;~l'H'Ufl~l'Ill'1l'll'j1'H,lI1U Irl!l 
,. • 91 '91 

iun 261'J111flll 2526 !fI!li'lJ'l'tl:::nlfmU'l't1n11'lflllmiiu1n'lJfl11\Jl'li~ h~nu!;;i';!l~uui'i'Wlr-n 
J .4,; ! .1 d Y q~.Q '"' 'JJ .::t '1 '"0

'lJU VllllUfJliIU 1'IJ llJ lHU l1'lJll'l ~'I't ':::UHI~1"1 'l'tl:::m lJn'l1U'tJl1l lJ'l'tH' l'lflillleJ!lU!l1'l11l 'llll~qfl 

'lll:::~ffltll'lf'lJ1'l~lI'!l~~umflfil1'lU ~d'iu ~U!lI'lUii~!l!i1u~A'lU lfli !l~,lu 91UII'n~~.mlJ 1';1.1 ~ 
~ ,. "" d .1 " J: •.14 .1 ~,.. d '" Y ~ ~• 'lJ1Ul'lfU~ ~~lJy!1::: S1'lflJ 'dO:: l1' ~fl~:::VlHYlU\lffl'llJ:::I'l~Ol1n III1:::lJ'I't'd:::n'lfltl11U U !'H 'l'tUl!lfl Inl1l 

lJ'IIl'llJ .r1'l'H1~I'l~~UI'~lJl91lJ'lln~mru 50 '1:i 1~l'lfifl~~,!!Uti'ri~ltl~lJffll'lll'll'l't ll'lU !,JI'lU1'IJ1lJ 

A)I ~I .ld ~ i ~ ~ •
IllflnlJ{j5'U 1U!,JI'lU1'IJ1lJm 1'lJ'l'tj:::'j1'1flJl:::fi~fl fl'l'tll'llJ ~nU'tJ!)llmIl1" fJ111J 

, ., III ,1tI , 

n~u 50 H li'I!l!i'lU n.i~ lH~lUlfl'; fJ~1Ju91wn11'l1Jill'IJ <Ji''UY!,:::~ l'lf'l1lU .11I'ltl'lJIl'I1U l~lJfi !ltlf1~ 

tllfll :ilI'l11'l~,lu ~ UtI'< 1!l'Iu !llfl11 II 'jf1 lri6iu~ 29 9)ft1flll 2526 hhl1l "11 Ii' \J1'l 'H 1~I;tJ1'lf1'11 ~10 

~ .4 4 .. 11~ '" ~ ~I ~ mll,VltJ 1ff1l1'I1l~mfl 11 m:::'I1n~1V1e1ff1tll1lll'l1fl lJ lWIt 11::: !'I' ~tl1~I1!llJlJl!lJU !Jl~1~f)HI16mlJ 
, . 

(I q.... q.::> .. <:> .<!! <'l! 1 ~ .,.
II lJ::: U 1! fl tJ 1 I1U fl1 HIl1' lJ tl fl1 11 'IJ tJU 111 tJ 1111 :::1111 Vl1 U 1 U 11 fll'l !l'lJ tl l1 'H ::: ! 'H lJ fJ W I11'1HlllJ 

G ,; .::.,d o::t JJ 'I ..
lJl915j1Ul1'lflll !'I'lJll'l~'l'tl:::UHI~l" 'I'l~:::mm1'1fUU1tllJl1'1f)'I't':;!Ul'llfnH I1l'1lJ'l't5::~1'lf 

'll, ::!'I'~;;i''I'l~::: ~ l'lf'l1lU fl1~nI'lJU111'lJmj'~(lu iiY!5Z 51'lfl'lll:h 111m llJ {j ~ i.l1Jl1l'll;inlllrn::i'l1lJ~ 

i'lut:nJI'l Il'ltJ Mi''lJ111 itimllJ1lfiifl11ll'lhu 1ty~U'Il11'lllh:;fll'llJtll;iY!'.I' ~:::';'f) '1 MfJm::9ill nu1.1' 
, • .Ii " ~ 1~d ~I 'dJ'.1 0 ~ d .1 

'lJ1'l~HtI~p 11\1~'lJU tll1JlHl'Jj1tJI1lWlf1tJm!l'Ufln l1llfl11lJ!lJU fJ~~'lJlJ lJ1:::11 n tl1l'1tytJfllJ5:::111 ~ 

;, .. .. I .~ ~ ,~~ ,,'" 2 ..,. 4 '1~" .'1 ' ,l
l1U~flfJ lJ'I't 'j:; 51'Jj1 ~:::tl~fll11 HtI{j5 'lf1fJfl'W!lJt1111:J tl ~It ,liIrltJll flU'll'191 11 NU1J 11'l~fl11lJ~ll'lf\l 

1!ft:::aum.ju~uihmlJfJi'llJl1')J\l5cil'll1!l1'l i'll 'film ll!1{j 5n 1l1;'l'tJUfl~ ~~::11 ~I'lj~fm.ii'l 'hl'.vi1111/J 

.'1 ~.; .1 .l' d ;, d i "" '2 ~ ,. • ~. ~ 
lJ III l'l::: tJ1e'l1!l1 l:::lJ \l fHI'HN'lf'l't 'Hm 1 U iii IlJtJlJ flU fl1 III !Jtyll1' 1J!'I'l1l1:; l!11'l Il !llJI'lUI UU!'I'll 'U11l" 
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1 ... t. do 0"'4 ~'!' ~ .oS ~.;.Q.I 

'\I V~ !'fl'U l11J f) fl'IHIJVll::: 11'l1ti1:::!'f ~f1 t 1111ll lJ 111U 'VH) fllh::; IVlIlA 1911'U 1l n 1J'Vl !JHI 'U ft~ U 'U 

Q~'.\' 1" . ~ t ~""".. :\!! • .,HftflflllA"VlIVlVtI1~'Vl6f1 1I6~'lI'Ul'UlIft~nlJm'lh:::'lI1'l1'Um tUtflfffllllUft:::oU'VlVflI'lV tU 

fl11NflilmlJ'li1!f1~V1~'U~'UIf.n~f!!WrftftUliw Ul'llfjfl'Wl'IJ11J Uj:::!'fUHlHh~~ 
t d& I d V .... d Q c A:> I ! "'" "'" ~I do 

V~HfI!H I'lVlJ1 t'J'UlfI~Vl~:::'UHI~l" Vll:::UllJ11'lf'U'UltllJVll:::n'lffll11l fl11!'f~I!'fllJffalJl'j)'Vl 

";'~ "'''~'''~I " .,; ,~".t"P"'''''''1m!J~iJ'lJfI'Uumn!.l~6 !.INlfl 0101 \UIlJ'IJ fl1l Ino~VlV'Vl ~::: 0 fl3l'IJ::: 'lJ6n llllJ1 lIf1'IJ'U UHl1fl ~ ~ ~U 

Vl1::;1 l'lflt'J'l1ilV 1'fl'tln llljJ lUl'U fjfl'U 1'111IJUft::;1I~Ul'U lm\'lfi o~ ~t'J'iJf1 11 ~, 'l.i1Jf1ffmhiJVlllH'1l fl 

g'U'llYiIJl9iIJ~'!l'IJ6ffftUliJVl !'fl'IJ~fljftf1l 1'li'W fllj~f1Ilfl::;!'fftfl1rl' IIfl::;t'J'ftflih.Jt'J'~ f1u'I'il 

Ifli v~i16'U l!'li ()~lIfl!'fl'U lu1Nftlo;]fI fl1j9illl~flI~'U.f'IJ 
." "P V v liJ ~ ,Q

~l1!.1II'l'lf::;Vln:lJ1jlJ 1tl'l::::1'110nl:::lJlIlfllllAl1ifJllAl'l'IJfl1:l1., 'U ~~tJ'W ll''Uv 

ffft u1i'W U 1 'U f! I'l 'W I'll 1lJ 1.i'ti6!'fJH ml'll'l' IYi1l1~lJef1l1 ft1061fll j l'U U 111t1! 1l''U 6., iifflft111lJ1~ 
!~tl ~.ijflll!'ffl ~uft::'il'llI'UlIJH~f1ntl! 'Il'IJ6 ~1l"W6 11ft ::t!'UVti'J I'l !'fil'U ffft U liVl l1lJ 18 lIH'W fl 

~ 

.." 
. ~ 
iHflU 

, , I 

2 

3 , 

4 

5 

! 

6 

7 

8 

i 
9 

10 

.. 

11 

12 

13 

I!HUIl 
.......... • JI 


IIH'UflIfl'; em!'U9i'UIH1 

1"u ,QIIH'Ufll'lfJfl 11 j:::l'llll 

<lie' d ,i, " 
HI'!'Ufll'll'l !OutfJ'fJ I'll 

~ "1UI'!'Ufl"Jlf1mnu'UH'UHl U 

IlI'!'UmvlllliJ!~ilf 
~ ," lIH'U mlfl:: ,nlfl lJ 

<ItS:S o<=! 

lIH'Ufll'llll ft f1l!ft:::'VlllJl'lt'J'UI'l'Ulft!'f 


UH'Uflllftil1ftll:: 


IIH'U fl;)fl !'fl'U ~fll'ltJ'lfl1Uft::;;)fl t'J'1 'U1lJ1N1:l1 vi)" 


v ~ .,; 
IlH'Ufll'll'lWlJl m ()~ 'I1"h 

1l1'!'W mflll"1 

IIH'Ufltll'l111 'II'UlJ ! 
!!Hlmiff1~l 9-

Q 

inI1'lf1l 

3 ! 122 ! 

1 

flJ 

13 

1 12 
I 

2 20 

- 14 

- , I 

- 8 

-
8 !-

7-
-



, 

4• U 

<lUi'll lfI.I1VflllH\lfl fl3 
~ 4 -14 U~U fltl.-J tl!U!1I) fl " 

Ur-I Ufl rll!fl1 tH'l.h ~iuiJ f1!!ll!Hlll1 5 
: 

15 · 

16 IIr-1Umlfl'mJ'l'mJ · 
~ 

17 Ur-lUflm~~flllI'I1" · 12 

18 Ur-IUfllltlr-l1'''ImJ 42-
, .. 
, u .. 

7 282! ';''IJ'FIIN 18 1Ir-1\lflI 

I) ., q Y tI 1W .:::) _I Q 	 _I d 
'Yi~: n'Jj'l11Ufll UU~ U 1 ! U f1l'i IHH nl1 flU"i1::'I1I'1lU1~ l'IH1"i1 'll 1'J1'Yi ~ U ~M 1U 'l'Jfl'll~:: !i1'ln! 

.1 ~.. '" d.. t i·' '.' 1m l1H.-J~ llJ 'll ~::; 1lI.-J llfjl.llfll'YilJ l~;111u!'IJ U VltWlJ '11~ fIlei U'll ~::!Vlf(U11:; ~H'll1:;!'11 f( ..-J ellIl 'Yi 11: 

!fl1 tl~,ju~Ulr-llJU n,)H~ ~'11 s:: U 1~1,h'm;:;un.J n:jiil U 1 () VI; d 1iifl11 ffll 1.1 m ~ lJlfl1 tl~,ju!iiu 1m 

• 	 jI Q di ~I • 31 i .. ~ ~, jf &' , ~l ~ tI 
'lJtl~UlUI'Jjtl ~ '1m'll U'I1lJ1I1U U\llJl11fll.-JU1flU .-Jun,,~ Il~ !)UU'linlJ~fl fl!)U'll;::;1~f(11'l'~; 'IJ tH 

"'" .1 q .d3J<v'" d;,';" dJ I ... 4 III.... .... d ,.,.d ~ 
.-JUlI.-JUUI1U UltlUVI~ ~f1!ll!)~ lltlUVl11ll fl~ ~ U 1 ~::lJIfll tHilu fnJ !r-I1 'IJ !)~\llJ fI1 fl! .-JV1flumlff.-J ~ 11 ~ 

tmtl1!lllJi Ul,Jflil~~'ll'Ull'l ~ ~ ~VI; ~utl::'I111ll'd ltlVltli'lflllU1>'lltl 1);; lJl!ll:;;li'1m1lJ!~U !)~'IJ!H 
~ .. ~ .!o .~.. ,...., t '_.1 - w _I .. ~1-' 
ll!)~IlU!)nltl"i1~lIU!fl;!)~'llU"u!r-I1l'11U 'Yi'jj!l'l1U~ ... 'I1li~1J'll1111Jfl f1l;ml'i'I~i'lU~; 1J'1l11~ 

.! ., ,': ~ • 	 ~ "."
!'1H 'IJ tl ~ 'Jj11!liM tl m f11 ; 1J \l fl 'I1lJ tl tHllU ~ !lnl f11; '111 U'VWl1 111 'Yi 'Vn :: Ii 1~ '11 tl lJ 1t"i1::i'I tl fl III lJ 1 

itlIf!)~~tl !~m\'tl 'Iil' lI't flitl~,ju!iiu !r-I1ll'lU fI.-Jtl 1'IIllJ hH1Jfl11lJilUlJl.l1fl \Wfl~lflm llJ f 
fl'llJ!YllJl; 11 i U1111 r-In.-J!'I1; liiflff'IJ!H tYlJ l'iifl i U'!!UV"l iiflll~lIIU l~UtlIJH 'Ii!l!aMmf1~llflU 
ojl!iltl~ltl'IJ!)~i~"w6"1J~'lbm-rI'lltl lmllJl~Utl~iu.1' lU'Ii Wl 'IJ!)~ ~ lilQ; .r~n 

(1) tYfl1'11mllJ!~Utl~'IJ!)~;lilQ; 11lwlhu nll'IJ !)~'I1~ll'ltl flflU1'IJllJri!)tl lifl.r~ 
tlUvri~ltY~llff"i1Ul;'Yi ;lilQ;il;ltlMIIl~~flH)1Jfli'1"i1~ 5,000 lllVl .itlTI i1~~'ll'tl~lilQ~iimM 

m~~mtl1Jflh''1:::u~::l.J11l1 87,899 'U1V1 

(2) 11'IJfl1'Yi!Jullitl'IJ!m lilQ~ 1l~1Ulfllllct1;i 

(3) !tf11'11f1l~ fffiill; lill,l;~ hJlmr~i1!JhJiiw:r.1U'1!1J'l!U .' 
(4) nilTWl11n'imu ~lilQ~liiitlm~lu'lil'lil~~tl "i1"Il~!)~l~lJlfl ri1uhlqJ~!.,j'1" 

Tuk
Rectangle

Tuk
Rectangle

Tuk
Oval

Tuk
Rectangle
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~u u t t 	 t "=' q, _I lilt v 
2.5.2 	 ltTElflfl'llI!l'UJl:r~11I1IJfllIlJl'll'l'tm'll\lR'II1"'nJ 

1;t1.l 0'ri ~H11lJ ffl11.hi'l'fll'l1.l I) ~1.l1'1l1lJI111.l!;l'1.l 0'l'i~ In:; lJ tJliVl III'I:! fJ Wfllni111l 

mIfF ~~Lll'1.lmllJI1'I1.l~1l111.lfll~l-lii\ll!'II'niinff 11lUmVlI;iu1.l !~Ofll~~l . .
1'1 v _I ~ IV.... 01'414 u .or:(

2.5.3 	 IlJl'1'11J11'J!!allllfl'.!lJ1ll1II~fI nUll1~RfI~j:J'III'J1JR"'11 

'~llO' ""d~ ~!i\l''£"",,;;I,,,,,

2.5 .3.1 IHlll~lJ ml'!;l.I~lJIJ1'll'Vllll1lJfllVl111-llllHll1.lq~fllI'lJll\J1 !lJll:!m 

gUi11.lIllUm~ l'lfl'l1i'1J~mlllJljjo~ '11q/ '1111!Jiuqm'l'W'1 .. ~,1' 1 " ~" 92.5.3.2 Il'!Oum::~mlf) M'Il!J~HlJlJ~ !Ill:! 11n'!;lJ~lJ011lJl fl11lJll1lJlltl !1.l 

",,*.OJ dr VI ""'11 .... >\II '"QI!ll'll'l'!'I'lIllUtlU~ tlJ!lU1 11hh::fHl1JtJ1'll'l'It!l1,llllJl,tl'll'1UmI'lOIll1ItH ~ 

2.5.3.3 t~!lO~ i'mlllfllVl U 1f! ~OlJlm:; '1'1i'11'IJ Q1ill'i1U 'If.u tlU i'n'IJ111I11l'!iJ 1 '1'1i' 

2.5.3.4 a1Jll!l~lh::::Il'!i1i 1mU1i1~mfil~rtu M1J1.lHiiIllIlW'Vi' IviOihfJ'l1!l~M01J 

Otj'll'U iU'llli~ nlJl'1nh ::::'lf1'lful'1."'1 'lII'fffl'IJ1tillJ'I'I!lf!~!J111 

2.5.3.5 !vi 0 , 'li'11'I1.l11 ~U1U~I'JJ milll'iuI1'l1.l.J10~1~ fll1~l'IIm11~U1U~U '1 

~~I '''''' ,.d~ IV)!d.
2.5.3.6 ll'!mlJU fll~ll~lll"lJ flll'1'1!J~I'I'W' !ll,::::fl1J'I'1lNtlll 

2.5.4 	~1Jtl1:: IJ llllllll::::ntJ" 'IJ'IIaU1J1I'I4'11 

2.5.4.) ~ 1J,h::::lJ lWlIll:::: n O~'lJllllU1J lllj 1.l ~ lnt'!lJ I~ ~l'!,:::: U HI ~1 "1 

""lod A I iI ~ I 	 .... ..., ... <>.... IV ,f"", 

l'!,::::mlJ n'j)'1.lll1tl lJ> ::::n!J1JfI1V -l1JlJ>:::: lJllll 'illf1V1 'j:::: n'j)''m VI Vll1ll VI 'j::::O-lfl 'illnlllUfl'ml'!OIlU 

l'i11.lV!'i:::lJ 111 ml'1Il16 !Ill:::: ~1 nlJ 11 ilii l'i ml1lJffl1 ti1;il'!WlfI'IJ i U lllJ I~ ~n,:::: U 1 ~ !~l in fi~ 

l'!>::::mlJn;liUll:l 

2.5.4.2 ~1Jti n:lJ1WIIHU~U i'2111.,;if!fin M 1Il1lJ fll> IllUil'il1n n!J ~i'il1tiliVl 

25.4.3 ~1Jti'j::::lJlIllIlHU~U'il1nl1U10~1'U~N'1'\1!J~'I'IHn'j)'fll~ !'liu f15lJl'i~!fI'i1.l 
, 	 ,~ 

1'll'llll11m>lJ f15::::'I'In~If1'IJlIlml1:::1111f15W m:::'I'In~1'1'1!Jlfl1f11'1> 

2.5.4.4 ~1Jti~ :::1J1W ~1n nm.Js ~ lfl~ln fj'illil'lfl1'l'llil~~!J~n1 ~ 'IMl;!ll O'l'i ~lll11.1 
~ ~.,,,
fllllJ1'j)'VI 1J 1 U I)ftUl'llllJ 

d 111 QJ 	 0 1 <Q..... ""'" iI " 2.5.4.5 ~1J115::::lJllll'l'l ft'ij1nm~ ~fI'ij111U1fJl-lmMllll'l1ll11mt1ntru0"1 

.."."" .... 	 R:I.r "....... 1Id"". ",..,.

'ij1n ~lU1~!J '\I!J~t'lUU I'1ll'l'lli 'j)'llJ1l1lfJ !,!J~ "'VI fill::: 'Il !J ~'j)'111J 1U11lJ 1'I!Jl;!llfJll~ tll'j lJ 

i'illti11jjl'! U1U fltllll'IJ 11.1 ;J'1111!J1~11.l1i'i1'lil ;inrll'111n.,um" Mi'Ii''If!J!llU!JU ll::: ti1 :::1~U~fl15 ftn 'IJl 
, !Ii 	 " 

i mflUl til11J 1J n 15 ;iflm> fin ~~ 'U11fl~!J~ifu~Ull-11l1l'1:::fll~ ;il'1n15 fll51'11:l1ftilmlJ 1::: lllJIYlIJ~~lll 

\;Ill ol'i ~lll1lJi'i1'l1111jjl'!U1U1)1'1 U l'1lllJ 1ft fJ '!J~!J ~Y1~n11~UVl5::: Hlf'l'l1U 
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nl:i H~i'l1i'11'!l ~~'W ~'WIHltT'W r~Q~l.IU1J';h0i'1l11Jthlfjjfl(J H~~ t'Yi 11: l~Q~1J~lt1 'W 

fm H~i'lt i'1~ '!l ~~'W~ 'WIH ltT'W jj11111 v1h:; !1)11 11:;:;n '!l1J~lVl~Q~1J~1i'I'W~lHn~ ftlU"Ii' 1~Q~1J ~u11J 1 

';lJl!i'1~'!ll.l ~~l!I'ill:'lfU'il iilJlU l'f1JlliiUll:;U 11~~fhLil'i1~U~ n.J ml'W ~'ll'm;fl''!l~!ft'!lni M'1111J1:;ff1J 

t1ml'll~~:;Ul1t1Hll., 

2.6.1 	,.h:;Ul'n'UtN~U 

. 1 Q i ".I' ,.. ­i II nl1 ~lUIJm 1:; !l111'11'!l, A'W IJl1'W I1lJ1V1H nl'l .1U'W nfJ IU fflJ1J 'il'll'!l~l1l'lfIJ:; 

.. _ ~ , Jf. Q !~ JI .. Jf. ~ '.1 .I' - QQ 

11:; V Hll'il I) IU "Yl1l1 n n 11 H I'flJ I'W '!l'il 'W 1J 'W 'II 'W 1J 1 'lf~1 IJ '!lA IJ 1J'W !I'illl:; 1J 'l:; II) 'Yl IJ m 'il ~ 1fl nl:; H!'I'1J 'il'W 

"'l> ~ -"'Ir -,"\1:11 :v d""" ~ 	 ""..t
1Jn1J'll1~Hll:;1'ilQ'il1.l11111V'II'WAI'YiV 11 !'ilI'f1J1J'i1m'l"i1:::i'lllJ'i1'!l~fil'l <'l''Il1J111 lllnl'l',l'I''il, 2548) 

.:" ~I .d,)I ~"'l> VI "'l>

2.6.1.1IDf)~mlllll1 (Earthenware) 11J'W'il'W'Yl 'lHHlll'li'l1l!j1U1HJlJ 900 - 1,060 

Q'" 	 .."" ~ Y 	 _ =.1 JI ~ I Q q-"
V~ffll'lflll'lWl'l' 1'f1'W1J1fl~:; !'il1l1mn1J'lfl'il1JlJlUl'I'1J1.I'ilfil'liJ'il'lf1J'Wl1J'l:;lJ11U 15% 'IIllll. ll1J1J l'!l 

II 1)1"", ~ISld £:Ed:'"" a' """" 11]4'
'Y1lm:;tl.l'!l~ 111Jfl'il'W m:;l11~ lulli'lIJ !'I''IIflo'i1'WlJ~nl'l''IIl1l1111'!l~O'!l'W 'lf1J~ U'il~ lJn1J'!l'!ln 1'll'il'll0~ 

111~nHl'I'1J'!lQ H1'110~~\JtrlmHl lrlml'liiml1J'l"iilli1lJln'liI'f11Jl'j(lI~l.IJ1'~ lli'H'Ylll.ion :i'ilUll:: 

4 d <$I 

Ill'!l~.lnlJmllJ'l"il'W'il'\1~ 

2.6.1.2 atflllllli (Stoneware) ihhllti:;::;fl'!l1Ju:i!nlj fl11lJ11'WlHUll llf1'l;IU:: 

.I "'" c:I iI <!,j <V "'" .$ <It. ~ "'" ~ !.:m, 1 .... ~.q, I 

'I"i'Wlnllll::l'I'i'1111Vi'111~nl.ll1'W 'lf~l1llllll!f1'il.lfl1J'j llJ'II1'il Ui>lAIJl'I' 'ilIJIL11'W 'Wlfl'il .lnl'l'111Hl'I'1J'II'!l~ 

U'hllIjUll::~llgll '1 l~O~ll ~ll~ 1VJ~fil'l~ll :U<lUll::uti IJ I1lJll iiffl1111nl11111l ~'il qni1VQ'l:;11 i1~ 
1,200 1,300 V~ff1L'lIll1(}jVl'I' iinlliJ'il911JJ12 - 5 % 11li'~nmHll1l'lfll::;r\nl'illn~ll1:l'Ti>l'WWlfll:::ii 
:tW! .d" "'" ,.. .,-di ""A""", dI q.~'l'"d 

lll11'W flfl1111l'll'W:: 'Yl 'I'll~ lfl'il'W! Illl'l l'Ylll1l1l l1Jllt)'ni'l1I'W lll'lll~::1Jfl111J'YI1.IIIl'I'~ 1:I'11Jll (l lll'lll 11'1 

l'ill! 'llil'll~lfl iilll.l Irl<l~ ~lf11d<I~'Wiimlll11ll1ltU141Jlfl;~'liJ1 'li\'1'ila 'hir,<\ill 

2.6.1.3 11.1111'11111 (Bone China) l~ll~ll~ijlil11Hl'I'lJ'II'!l~I~lnn:~ntin:lJ11U 
• 

30 40 % iji'111lJ ltiHl!l'I'~\l'~ mliJfl~lJUl 0.3 - 3 % 111l1!HllJ'j 'l1Jlmfflll.ltilin'lfll¢t"1J!'illllnff 

QQ .J II- ,. 'l <::I ~. 1 

~:: lJ 1:I''II111Jlfl f1l 'IIll:: 'Yl l1l1l1 n ! 1J IJ ! 'lllll1J WJl1J U 'II~ un H l1ll l1lll1Jlfl l'I'l1Jll (l 'Yl IJ ~ <lfl U 

!tiiilJlll!tlM'lJll~l!jlUl1fJilmhn''ilI~''~ iill1Jll'Il~1J~tJlU11t,lil 1,230 111<1 1,250 '!l~ffll'lml~llll' 
.. , fII A Til" d ..,..t!( <::1,.1 ~I $I 

1'I"i<l 11t1..!lllIflH 1I111!Hllfllllll.ll1l!jlUl1t,llJ 1,080 11l'!l 1.100 ll~ffll'lflll'l1ll11' 1l'1'W1Jlfl~:;'II'Wl1J'il11l 

1iln U11 ~ IIIrlm.lfll'l'llJ U (lfl1VIJ lJi'11llJ11 IJ l1JH1fl' 

, 	 ~I - "UI't " • .1 .I dQ d
2.6.l.4 'I'ID1'11li.'111 (Porcelain) lU'W'illl'YlI'!l !14mlIHlll't\l'~lJ1fll14V'il1411::;lflll'ill'l' 

dl ,._ j I .:::. Q Q.oQ.d, IV .tI "", d -"':I Q 'J} ..s 
'II11'Yl1.l U1l:::'II11 ! u l·m1:1'~ I'IIJ1J IjIU l'I'1J l.I'ill1<1ll'W i>l11l11::1111 ~i'l1<11Jl ~ l1flll11J1'l11ll m lllllll Oil U~ Il lfl 

~llm~ ~lllti~11lIlU'WI1IJ'W UVlJ,,r1J1ni'Wf1l'l11~llll'ntllmt11J~tJlU11tJii I ,000 fl~ffll'lflll;lJl'I' 

http:liI'f11Jl'j(lI~l.IJ
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~ L1 <I J LtJ~~! ~I .... <4
IH11f1i'!fllJ1,280 - 1,350 flH!Wlml'lWff YHI'i'llIl'lUII'lH t!'UuU 2 u'i:aflrlflllJlll1l'l1f.!lJrnlIHl flU 

"II' ' ... ..Q~~.04A'd
'l!6'1'1f1'1'Wl'!1Il'1U (Soft Porcelain) l~nn1',jI1l'l1!;]ii 1,250 1,300 lHffll'l!l1I'l!tlff I;!fI'l!lJUlf11lJtU6l'f 

i "··~·I·" "." ,,; Q'1111 'lIrIlnUui'!6lJ rIlt;l1t1'lfllJ I!Jl1i'!'I'Wa!l'lU (Hard Porcelain) IHlr11',jW'I1!;]lJ 1,300 - 1,450 

.Q d d, I... , 

lHi'111'l!I'U'l!tI<1 lJf111lJU'IJ~!lflH\!~lJ1flllUf16mmflm6U 

~.. .i .1
2.6.2 11iflll'UUlu'l11~ 

.J tit 4 " .... tot'lSl ."..,.;,.J ,.... if 91"
rn'j'IJu~l1 !U ~lUlfI'jfl~UUflu!H1UUm !l'1lHllV'Jn'IJU 6t;!fl1J,\!1'1111: ff ~fI'IJ!H~1Ju 

·il.l'6~rn'j H~fI~1U11, ::Ul'Y1, fI UUfl ~ 1mrUtJ~~U6~tllJfl11lJ()'IifI m 1lJ'J11U1til m,:::f111lJ 'If!l1Jlbu 

, JI .li'''1 "'" lJfifii'! ff1lJ1'j()!IlJ~fll'j'IJU~u f1luU 5 ,n 
.I .1" '" 2.6.2.1 flll'UUJUi]1fJtlt1 

1) fll'j~urtlH~flfiw"I'i''Il~!)H,mU hw1i1UlJ (Pinching) 1l1lJ1~~h'llrlJ 
rn'j~u~l1l1hmVff'j:: lf1t:1U'fI~U' li'1~Un6\m"lJ ij 'IJUlfl 1f1f11lJf111lJtYllJl::::<1lJH11,Hlii'i!lflfl 

~U1li'tl'lU'IllJlJ"Hr~ ~1mrU!l6flU 'j ~i'l1J' li'tl'lull1m ~mlJ~!)~fll'j 1flIlYl1J1VllJflTlJ~lJfll'jij'Uiliu 
tM'ilfi11lJ 11 U1'fla'Ii'1t1~tlUfI i'! !lfl.J~;i'u~lU flflU~~,rU~ lUl1'i'i11J'UrlllJ 

,,; Jl' 1 q iI ~ "'" ~I <v ,. jl,l&l d 4 iI .". • 
al1rlH'VWl1Hflll fill t'!lU lf1UIUUfl11h::;<11U1::::'1111 n lltlflll hlJ6'U'Um llflflll1 UU'Ul'fUrlf1f1Ufl~ 
•
';tmuiM'n1J1J~Il!J 

3) f1l'j~Ull1H1ll'1flw"I'i'lfl1Jl~Yhll'lumlu (Slab) 1'IllJ1::::!Tnlf'Urn1 

~u~l1;ffu ~lu~ijllf1'1lW:::tl'lum~t:llJ !~ lJ~U ~1flU1f1~U1M'll'lU ~IlUfl"lJ ij'IJU lfllf1l'lllJfl11lJ 

0' J,' J,'Q "'d~l"'''1 '1 d~1"'''Il1lJ1::fflJ !'lf~flf1i'!~ fllHflUI1Hl1i'1f1U 'I1luUUHU f1UYl!J1V1lJf111JfJlJrn'.ili'li'lU II1lJfl11lJI1Ul 

in a'1~1J~ tlUi'lll!li'l.J~ltl-iu .if1~ UflllJll1tl1J1J~.rIl~fll'j H)1Ii'~uu Ii'~'I11J 11'1 ti1~U~!fll!J1J H1Jl 
.1 "Jl' ~1 1~r~ 91 ~.I •• ,'"4''' ,V ~ u 1:; f161J1'II1~111Jf1U i'I!J L'lfU 1i'lU LuU fI'lu 1:: l'flUnWJl~HJ1Jfl6 '!IlJ 111J 'U'I11 6f1i'1 '11 UU1J ffUll 

(fl1'j'l11li'111~Ull~61l'f~~W'1 1J1';1!J~liJUlllrl~~ L;111'lhvl M'll1m ~ m ~.i'l1.1'9i~~~u) flf1!I~~ 
"£'IIU~lU1'"m~vm6V 

2.6.2.2 m':i~lIltlJl';Jl'Ju'llU'If~lI. 
~ ~ ... <v 

2,6.2.3 fll':iNlIl'Ill'IfJlfllMilfll 

• Q ." 

1) f1l1'Y11'\'i1J'\'i 

2) fl1'j'~1Jiji'l 
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J _If ..... 
2.6.2.4 Ol"l'llUJmA!J0l'l1AAU 

2.6.2.5 	il1'1~Ultl!l1J1Jihn~ 

2.6.3 0l11111UIl1fUZ 

2.6.3.1 	1ilimlllll 


1) fllnmflllNU;\'~ 


2) fllmnhnHllJ 

Q • 	 I t dt 

3) fll~IH1~IJN~1IIJU1'H~!l!fl1'1j~ 

2.6.3.2 	1J11111il1l'11'1l0UlHl 

<hJfl1~ IH1ll1:Jl ~ ulf, 'Ill ~:;ijVi1flfi'1'Jj~1 nl'l~U i um 1 Ulfl1fi 'I~!lti 

Vi1flllllfl~I~U 1u"m~u fIlilJllU 10l1lllfl'I'Jj1ii' fni1JIlUlJtJUtJfl ''l1~ 'ltJJl illlvltJi'lOltJtJfl1'lt1ii' 

Ull:::~1-J'] thlJ1WIIll:::ffl'lft'11-J 1J6~fi'l'Jfmri lrl IJf111lJlhi'lU!)!i Ng~ ~~Z~tJ~f11lJfJlJ !~tJ111'11'1' 

lJll Ulfllff~il!Jfl'i1 tJtJfl.:vII'l'li1-J (Oxidation) ;~'I1lJ lai.i~ 11111H1 'I '1111' ~'..&'thlJ1nl!H)fl.:vI~1-J11-J 

III fl1 ff lJ1 m n U Vi tJ YI1111'111 mn1 'I1ll'1i'l1-J 111 mil ~ f( lJ \!1nI 11'1 fJ 11 fl Af)1'11 tJ tJ fl.:v I~ 1-J IIll :; 01 'It 

11-J11'1m1-J ~::jjll~lf1 'I 'Ilium lUlf11ff ri'1-J 161,1, IIn:::f11ilJtJu1>1tJtJfl ''ltlii' IfJ1-JH'Un>l~lfl flml-n 

y .r ~ _I ., 1 ' • -.; .. 'I '" "" w 'I ~'I'I1lJ'IIIlWl!!JIVin~1Jl:::Ullll!l 1'I'f1lllJtJu l1-JmWllOtJfl'ltI~1-J lJIVifJ~ViO"lmUfll'lH1 'I1lJ~::: 

• , v "'" 	 c;j" , <1.1 .: <IS' <:It Ill' Q?

III mfll"lfl1'Jjf1111JtJUlJtJUtJfl 'l1f1'11U fllm'ilUlJlJllllafl11 fl11lH1lIlJlJll"lfl'l1U (Reduction 

Firing) lJmh~ Iilll'1U.,tJ~iilJ"11lfllfflllJlJ;.rfl'lill (Reduction Atmosphere) IVil1:::ij:::'Ii':w'111' 

.. J <!o .l.. ~ " ~ J! • ,,1!;e /!"<'" ,.. w w ..W .. 

Ifll"lfllH'tJfl"'1J6~IUtJHllfli1W'¥I 'I1'11l1'11U 111 l'llJmllJ~'!1fl11 HllflflW'¥IllIH1UlJlJll"lfl'l1lllJfnllJ 

J! 
'II11'11U 

1) in fllllHl illml UlfllfflllJfl.:vII'l'liU ~:::~tJ~lil i 11' m lal fllffi!.ml1!Hl 

ij Illlfl.:vl~1-JlJ1mnU YHl ~HilM1,w 111'III fllfiHl1-J l'Ihfll tJ~HI~lJ~ 1>111 flll ll:rlJl'hriU 'IvlUll di 

thlJ1WtTl1J~ViIl ~~:: 'dOl'Jj ~Inl'l~lfl flmHl ''1111' l11'vf UllVfl , ll~1mfll 'I .l'1~ 1~ l)'fI ll~mUl 

Illlfl;II'l'liU ~:::lilJ.f~11.1400 ll~fill'Jjlll;lJf( ~ll'll ~U~~~W'I1iJiJ 900-950 V~fil!'JjllICUVl'I ~~LI~ 
4' Q II) 91 ,:.. '1 < 'I I " 	 .I. """ IV d'd. ~I. 

111Ilfl~flllJW'l1lJlJflll!Hl n ~1-JlJU ~,l flU llfl11UVU !lllfl~lmUllHlll'1flW'¥Ill!Hl fI'I1lJfI 

~lmrU ~ ~.'hliJU flmHl' lll~ !H)'] ~U ~~~W '11 iJiil)'>ll1'l V'll !J~fllllHlI'11IJ.I'V~ flU I; IJfl'"h ~1'1l)'fl'" 
'111l~Hii>lfiw'lI' lltl',VU 'vI'~O111'Hiif1fiw'lI'l)'ml'1rlu tivU~::il>l!fll!H1 vr~ '\11'!>l1Ig1-Jll~ 

2} 1iiflmHllulJllalf)1fil.rfl~U flmHll!lJlJ;.Jfl'liU (Reduction 
• 

Firing) \l·Jb~!!lfl.r<J~IH1U1J1J<J<Jfl;I>I'll'1-J 'll~1-J~~lJW'I1iJ:U 950-1000 V~ffll'ltlll;af( lJW'I1lJiJi,u 

'll,~d~::fl~rillJW'I1IJ:UflllIHl 'I1'~umJkhnl.rl'1milJ{)u !lVfl~lmd{)Hiil'lfiW'Ir~!Hl'l1lJl'lutl'1 ;~ 
'I'll flllll:r'lJ!1.J~1J1-Jm ~ /J 1flllfjm !f'll 1l'i1-Jm ~ [)lfllff~ I'lfl<UU11'1 lJ!i1 >l1Pllfl1lJf)lJfl1llJ ~01-J'\lIN Illll 
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'lh l::lJ11l1 50% if~!!1I'1!tli:l' lv1~mllJtltl!11JlIl1!1~llnl Ul Im::.i'lIJ'fln~'IJ'tN\l'Illm U'I1' tll~ !J1J'l 

;tt!2 _..J_~ • <4 iii 9" d .o!!II i>',j ".1 
~IJt1HIIll'l1lJ1J'I'1'l!J~!11~ Ui:l::fI~fl1fllU'I1lJ1JtYl1 1 ~:: !'1H1!mn 'I1~iJ'II1'IJIJiJg!1'U 'lJIJHHl'Illl-ll 

l-llil'ltilll'l1~~ 1J~I,j'l!l'Il!m m'l:afli'i!JjJ' IJ'Ih~~~IJ 'lvln ITn~~ttl~eJIJ'UmJ1I11ft'I11~IYll hYtl'l IJ 

"'" ~ .1' ....m~IJ1f11ft''l'UulJni:lH ~IJul'l!;;ll'1'1~ !'I1WIJi:l~ 

~.. '" ~, ~.... ,
3) m~~ll11l'!f11,!m !'I11JU'U'UIUIJni:lH !uIJf11nYll !'I11JYJff1J\lHII !!i:l~ 

'liil iJ6n'iil~IJII-I ii tJ iJYIi:l~ f11' IYl1 'I'flln:h)!Jn'iiI~IJ ~VI!J~ 
2.6.3.3 'IfUfl'llIHIPllll'Il 

d" )1 -= d'" 1 ~ "".l.qIII
l';Ill1 ! '11IYlll-1i:ll'lfllU'VI ~':: ';IeHtJ tJf1Il'U'U 11 11-11J 1:: ff1Jfl'U I'IItl1l'i i:l~ 1'I!l!l 1'1 ~ IJ 

T ,,"" ~ 1'i1 "" :. .... ,,, .. ,
2t1, Hlli:l~ 'IJ IJ l';1'IJ!J~!m~:t:';I tJ ~1'I',Ulti Mlln !'IJ 'fl1'fl1J l::ff:Ufl 'U nIJ n1J,\HtI~::mJfllli:l:t: l1Yli:lfj1JfI1 

1) Il'Il~1J 


2) l~millJ MIJ il,j'!Jii~l~tlIl'iIi~'lfl1Qmll.'l::1,r~lf1"n1Jr!JlJ~ill1\.h~ll' ~ 

."". .£ ~ .I. "'" ,

IIfl1J 111JJ 111 !,!J~I11, fl1'Ufj1JfjlUflll'i'IJ !J~'IIIJ ~ llJ Illil~ ~1 flI '11ml'i 1.'1 ~ 1Ii:l:t:!'lJlJ1 

~ .JI $I" d A !II " 

3) II'I11.hlJu m1'llu1JJ1.UUUI'II!l!l'i Ii ~ imJ'UI'I!Ju 111, ~fll;;llU1lTU ~::::'Vi1 

• ", r ~ q ..r ", .. , • .. .l - " r ~ " '" ~ 1l1'lJ1f11l'i, 1:::: I'I!J H'IU 1l11JU 1'111 u'U H !JlJillni:l:::: IiWfl1J 1f1'1'111fl Tlin n ImI'l1/J1';111l11J 1l1'l!J ~ 11!;;l n ilU 

riilUUI.'I::::~!J~ill.'l:U'lhlJ1twHI41J1l'i1i~6u~UI1'l1~U~~ QIU 'fl()il 500 il~l'!ll91I.'1!<irlJff ritl'U ~1'I1.j,lTIJ 
" '" '" ~, A' ~ '" _ ..4) 11'1111 nff f11 'i 'IIl1nfflu'Wl 'II!l! l'i!l~ t1J'U ,,, 111,!~1'11ff::::fl1nll11:::: fllU fJ IJ 

~ 11J ff11J 1~111mhI''111.'11 n'l1 !lllJm51Jlf111'! 

~ ...I>1 ~" .. .l"j' ".'f ~ , "A' ~ 
5) 11'11 mTlllJ'IJ!J;;l'l'1'11UH!I!J!Jn~lf11.nIl:::::U1J1JJ1l11:UlJlnlll'lml'll!ll'l'lM 

il~ 11'l1Ul'i~ 1I!l ~ 1lifftl'l1n ~~t!H1i um lU lf1ll'l~U'l u!Jn~1n il il n9h~i'U .;~1lim1J1::;fllJfm 

tinllii~'i~'VlHI9I~ 1iJ n J5 mill:::: ril'11 ~'U,r!J~YJ>1!lfJ ~Un 'U9ifl151l 1fln11 

2.6.3.4 l11'iII'l1~U 

f1l'i 11-11 i~mllJ';U 11Il:: ff1~iJU'I'11rr rivu ~h1t11'U !f1~!JU ltlu ~~~h\'lu 
1~!J~~ln'lillJf:ll'lililJlIUJ11u~u ~lU ~~ltlu~i1f1lnill,rlnflIl5 ~.r'U ~u~U~lU!J1 ~,::mj>11Uf1l'i 1m 

lfl8!J'U fll'Jf11~ Imfl f~~11~~ lf1m:r~ hi1A'1uJllflii!JUff11J1~t1~ ~t1m1U1'lIU 'fl !Jil~l 'I1~!Jflllll1!Jil 
\1' ~~ 'I~H~;;ltilllctf~ filU f1l5IYl1~'U 11ft', ~~ilm1:U'l'lcui'\1'~ Id!J~~lnf1lmn~U lYl11uQIU'11 !Jil~l 
750..800 lH1'l119l1.'l1;Uff vi11»'H~l'IlilUctf ff11J1't1tl~;IJJ1Ifl8l'JU'~ nmm~'Ul-liil'ltilll'l1 Ul::lfIl1 

d',U'lI1:U lI~nU~il'IJUlfl\i~'lili1u 30 1'lf1l~1:U1'l5 Hn1StYll~'lJ1m1Jflll1ti({1ItllJ~lutln:~1J1f1n:u 
4,d"" """ J:' ~ q "" !

l1l!J~lU'Vl:Ufl11lJ'I1'UlIf1Ul IJ11'1!J~IYl1 m'!)'1f:l~n111in1J>11 fI1m1JOlN11'l1li:lt11'l1 

ffltlnmm~lJ \)::::.l'!J~IYllllu'Uifu'l1UfflJ\PW i~II'1iIlf'U~u~u 24-750 
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Ni\~flwori''jJ'In~lmll ~11~U~lJWl1lJil60-80 'Hflll'lSt'lI~OI1I\'JUr:ll'11 2-4 ,t,1lJ~ ~~hllll1~!!~~ 
~VU;j'~ QW l1jJil1.h~mw 50 V~ffll'lSllt~1J11 O'llJWl1jJiJ\1 ~lflU 11.J Nil~flWori'VlIlU~f1 1~ u·ml1~ \) 

lIa, ii~iM't~ll~'UM rrhnunlll~"i1fmu-n ,rllJliJ~l~lnO'UQw'I1lJilI50 O~ffll'l1IW~1IJ11 

... 
2.6.3.5 fll'ilfllltUl0'1.1 

;i'U~lU~lrll~ '1.1 IJ mh!Jl'1l'lllflliO'lluil":lIrll I~O'"Ifl g V'll l1ll O!JIi'Juml', 

~~u'l1uvd'll'Uil1;iu~lU rmlHllflgvu ~:IH1~IlWl1fJilil'il ifl fIl{ll'Uun{llf1lfliY'l ~uv~n'll'!Iil~ 
=..,.<1 d. d 11 ..l'}Jd:tJQ~'f'IiI$I 41 4j1jw 

'jJV~ Hll~ilW~ fIl'!lU~l'l'1l'll IflllO 'llU1l1'IJf1'!1'U ~V~I'!IY'lnU Ylt'lY'lilW~ Ilnm.Ufl t'lVU I'l'iVuO~f1Uf1l ~ 

d """ .." ¢.' II ~ 'jJ I <IV ~ !II 1 " Y ~ 
'11 t'lV!J ll~ flll)'jJO~lmW'll \IWl'l.l'UUH'Unl~I\Olllm NflVlfl W~'lJf1'l1U ~~VlV~1H '11 Hf1'Ulfll1'UVIJ lJ '11 U 1 

Itliiv 1.1 iflJNl1'nUI'I'i 11~ltliiv1.1 \)~ '11 t'lVlJiiVln'Ulrlv IHl ~Q W '11 Qil \1 ~H llfl flW 'If' '1.1 Ifl1110l1' tl111H Ii1~ 
~l f1 1.1~ 11W Ihrl'Ulfiml'VI) tl'mllVlflwori'l~'U11Illl hMo Itl iivm~ ~ H lul~llvl~h m)l'm 

Hll III flW ori''ii~'jJVl fl1Vlmmfl'U '111 Ifliivu~:1Wi'! 9lVl'IJfl fl1fltl11J'I110M rl1l9lflwori" m'lJ fl1nH H 
f1f1 Wl 191 1 1l1"l~3Utl11lJ~v'Ul1'J11l1'lJ Vt'lVlfl11lJ Ufll~1J1 '11"~f1l11f<1 

, 
2.6.3.6 fll1INl91nll91~ 

.'~ ~U ~1'U~LN1Lf1 iiVUllil', UIJlJVlml9l1i1',off 'I11v~ ~J'lhWf1 ~'I'i1~'U 11'1'11 31.1 

IllmI9l~lYlflm\l'l'i1:: ~~M 1111uUll1'lm::~lfliiou IIft1'lhlhhHl I~V'1"~~l'Iml~1 9lfl'YIUnU~Unu 
11 Uf111 f1l~Vlf1!19111.1Ultlliv1.1 QW 'I1lJiJ~1~lmVlmL.i11.1'Ultliivu 1Il::;lJ lW 650-850 V~flll'lSfll;lJl1' 

~'U0 ~n1.1'lfil Vlli '111 01l~:; lil'YI-r~ Il~u~UllJlfil iY-j,~::; ll'n~ IlW '11 QiJi~ f1 U 1mil~ml~ ~ II 0f1!!ll::; il 

~ 3 Y ~ ~.I' ~" .. 
1~'U.,mH~:::~O~IHl !Um~mf1lfll1'U~lul1'lJ'llaW ~"o~f1l'mn ~lf1\lW'I1lJlJ'I1lN(1~ 750 0~fl1 

~ q II' ~ A' IV d.l .e. t!t 0.01. I
l'llfl!'lWl1' l'llll'lllHl lJm~lJmllJ'lfUV~ (111~1ImlJfl11lJ'lf'U\)1f1f1n!Hl~1J IlJO'Ull1''I'lO~ ImI'lO~lf1 

~~ i' ..l<:tl;CJ d .... All! 
l~lml~U l1''YI0~1l: MlJO~I'I"i11: lJ'lf01.1fl11lJ'lfU l1'!'jJ!JU f1\)::::'I'iO~t'l'il1:;l.J1l11lJ'lf U ! Wl'lllH lmf1 

!fluhl f1mHlii1J~ 750 0~rn!'lIlll~m,.1f1a!fi(J1nUf1mrllii'91m!.-i~ ~'1im'j!Ol;U~lU!;i(Juil UfI::; 

~l'll1l.,om,rlII'l1IHlluf1lmn;;1J 1'l"i'i1:ihmuiloof1lJ1 j):::il~il'l1'n 1:J 1~lJlm! 1'1.1 

'111 0l1l~Ij'J.ju1lll~1111llm;;lJ 

.. 
dl ~ 4: .4. : """ "" ... ~ • t.t y ~ : "" 
'I'lU ! '1.1 Itl flO1J IlJ OIHl ff 1'1.1 HfflJ1J 0~'llllfiftOU()1 fJW '11 QlJ'I'l'l'll ! '11 M ftOlJft::: ftl!J!I~1 '1.1 llfl l'lV UIl::; .. .. <;V~~I.fa .... .dt.£'1~jld.:;;Jw #IIt.~ "'II 'w~ 
'j,lJ~1 f1UIU'UIU 0I~(J1f1'U IIll::!lJO'I'l~ n I 'I1WU1J:lJ flf1fJW::;l'I1lJ!l'U11tl11J H '1 \llU91I'lV~f1U Hl 

HililflW'If~~~U0~nul1lm ~'lJV~ 1ll'!l'U;:;~1 ~'1 1~Q~U~ l~UJllJ1lf1~OU\]I11J'Il \) U11::1~!JillJ lf11111 
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~1J'Hl'11(JI'li1 fltllJtl11JllfliitJ1J 1J'Il~h~'Il1~1111'1liIJ111J1 1-1.5 jj<1fi!'IJ~' IrltJlflfil:l'1JUn1ifl'lllm 

~1IJm1'IJ7mJ' IJlll:II 'H I.Jjj ~ ~ 1~Il~lJ~l1lIJun1''IllfliitJlJ!rltJO~~fil1lHllJll~<11(J i'IJ 'IItJ~lflii !)lJlJlJ 

ih~ IJ ~ ~ nll1 (1111 'IJ U n 11J'IJ 111~ fl !)~nlJ ~ 1~'IJ ifl (I hi 1 1H11J!H11.1 n!l ~ l1lJ n IJ £J QlJ'IJ if'IJ I~ 1 '111:11 ~ 
1HWlJ.l1 m nfl ii£J1J'l)~'lh(l''If m~ 'llm~ c\'m'hfl11lJ l1'~ !l1f1fll'l1lJ ~11I1J,t1hI'l1'~ fl1n I~ Il ~'i)ln 

.oS d "'-~I!II '1' c9 ~ .A ~ 0 1iIvi J't 
!f1MlJlJlJl:IIl1'lJlJfl!lJ IJtIn1 1'lJt]fI'lflJlJ 1 11<1~<1lJlJ !ll1'llJ1Hll'l1f111lJ \)~V1f1 II'H 1(1 '1,l1)n~lnlJ'l1lJ 

'II!l ~lfliiVlJlJlJ il1m'lilJ~tJ~!ri'lJf111'IJu~~m ~ 111Jl'l11J'li1''Ifm'l1lJ~ ~1JI~1 'lii'ilJ~ 1(1 Irlllm ~'I1lJnlJ 
lltJ(I'l 'IItlI:::d'H'li1f111'IJl1'~ tJlflUll::: l1'llJll [)ltf'llV~ll1ll1 ,tnfifJ'lih'iilJ (''Vi~m ~~;:rHI1JJ,r, 2547) 

2.6.4.1 l.h:l:IfITl'llMIl'lii6'1l 

I!U"ftUlI'lW'll~i'it)m~l mj~I~11I1J 3 n~'IJ fltJ 

... "" ~o .a
(1) !f1llll'Ulln~tlI:::~tlI'r1l.JlJfl1 800 -1,100 lHf1'll'l1<1i'l1fJff 

(2) Ifliifl'U~Wl1tJjjtlllJmm 1,150 - 1,200 Mff11'l1<U9I!Jff 

...., t::>q' "'" <I .,; <OS

(I) IfI<1Il'Uttlll'l1Il'lIJU11Ifl1'11 1,100 - 1,180 tl~ff1j'l1m'l1(J!'( 

(2) IflflVlJl1'ifllJlnf !m~ 1,250 - 1,300 t"Hffl!'l1<1!91(Jl1' 

(3) IfliilJ'UtI!l{'l1Il1IJ"lfl1~ 1,200 - 1,220 IHffll'l1l1I91(J!'( 

o:!:t r.J <I' .<::t Q 

(4) IfI<1V'Ull''IIfltll''l1lm'l1 1,200-1,220 V~ffll'l1<1I'lI!Jl1' 

(5) IflflV'U i'UlJ 'l'jj'lht~l~ I, I 00 - I, 140 ll~f1'1I'l1l1!91fJl1' . . 
I <;> /is <v ~ ~v .... 4 

II'll ~1l11'J1!1'l1l6'1l fl UllflijVl'llTlllflft1l'JiJ iJ l!f1 il8 'Il 

.. " (I) IfI<1!l'U'UlJU1 n'l1 (Borax glaze) 

'" J­(2) lf1lHl'UfI;:!m (Lead glaze) 

(3) lf1n!l'Umfl (Frit glaze) 
.. • 11 

(4) IfI<1Il'U~1tl1 (Woodash glaze) .. ~ 

(5) 1f1l1Il'U!'(UIl~'Il1f1l'ltHUfl1 (Copper rad glaze) 

(6) IflnlJ'Ull'Uil(J1J (Baium glaze) 

(7) IflnV'U hUl'lIli(J)J (Titanium glaze) 
•

I '" .:f!I IV 4 

!!'Il~1l1I'lUflI:l6'\JflliJiln'MW:::'lJMII'lIl1l'll 

(I) IfI~I'J'Uil1' (Clear glaze) .. .. 
(2) IflM'U'I1'U (Opaque glaze) 

(3) ~f1ii:!l'U1'1'11J (Mall glaze) 
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(4) IflB!ltln~>I'l'iI (Semi - matt glaze) 

(5) IflBtltlAiil1 (Crytalline glaze) 

a (V 4t 4 ~I
(6) Ifl.,tltllJ'i/111mmm'l!ltllJl::flllJljl1 (luster glaze) 

~ '" ""'" .. ,~ :U.4.2 lf1QA1I!'I111!'Il-.ll'1lI'!l'!Umll 

.. !'~. .. _I ~,~ "'.. ~I 
lJ~'I!WI114 ~11f1n 'YIl1) l'1f'i/::lfl ~ tl~lJl ::fltlIllH'1 fl11H'l! 11lJl1't'1'ml1J'i/ 

n .,1'i1l'i/ 'rI" llJ'W'i/lJlJ miK1 Ifl1 mIfl ~6'IJii 'lJIHl 'IItJ~'lfTJ~tl~mhf'IJ't'I'11H1lJ m'l5'IJ:: 1fl16~i ~'II6~ 
<1/ d: Ji-.... ".:II' o:Sd .cl ~, ok <J!II Q

']111 1nnl 1m6~lJ tlfl UIHlt11U I'lf1J~fl H fllJfl1111fl1:l1fl1:l11Jfl11J't'I''t'I'U III H'1 'l! ~mlJ1 ~lfl1't'1'1l 

li l~ lJ']11~~ 1'1'1 lJlHl1'11ffM ~6lJllJ'i!)jti'1>1''''u 'l'ltl1'I'11 ~~ hf11'>I'IIl'l::;fl~Y1U~~m~~ ~1·hUI11 'i !Hl~ 

fjtil'rlf,Jil\l ~ ~~h"11~l!lllfl~HnUiu .-JllJl!~m 'i tllfllfflUl1ntHl i.-JQ~'IJ~ ..hm 'Ioti''1h1l'1Ulfl iitJ'IJ 

~~fll1 i'llff'lltN l1:lM::;tltlfl i'l!¥'i'l'rIlhii ~'t'I'llJmldl~'t'I'nfl'~lUff1:lU::~'t'I'11J~ llJ i~mm.J1IJ '1'11lJtlo.-J 

ihfln6'IJ ~I1Ul'lfl'1 l.hhnu 'l>l'iUII~1l ::;l1'ilU'rl'ii~'II lH I.-J 1 'rI~ ml~ l'l::;flf~'IItJ~1111Im ffl'rlf'IJ'Iul1n 

H~m'l! 11 ill1ff'l JtI~U 'Ii'l 't'I'lM m 1m!U 17~ 1l11l'1 'IJ ~~:: ~6 ~H ~ i'l..j lU ~lj fl11lJI'rI ijlJ 'IJ n'lJ')T..j '\)u HI 

_I ~ w 9 ~ Ell' ~ 9"" i .. Ell ~ 9 .~ t ~ •• ~ 
llJm~II1:l:;I'I'I'I''IJ t'rltl6flmllJU~lU1umfl'1'l!..jfln t'l5I1:lM::;6tll1 'l!flmllJ'lJ1ll1 tM't'I''IJ'IJ~:;lJ,\)6~lf''1 

tJ ~Illl ~~\)::;n11111u~ tlU IIUMill i'l111tI'~ 1tJlrl6fjtil 'H f,JiJ'H~!J'IJ lllJ lfllff'lU 1111lH llli'll1~ H 6611 'l U 
•.:..«:11 4.:.

2.(;.4.3 l1ifl1'!If11.'1IlU'IJU~lU 


'" ~
1) fll'iII;),WlJlfl!W'IJ 
,.. JI .)' , 

.,)U fltltl 'IUfll1lfl1ulJlfln6'IJ '1'16 't'I'! UMltI'IJ")'Ili'l6ul>i~il,r~ ff1'1lH't'I'lJ 

~::;.rlH i Jt\lfl.1'N 11.,::;11'iiU 61.1 flllJ -g'fll 'UfHhu HI'I'lJ'II 6,lfl n 6 'IJ -.buml1l1 n 'Ufl'l'hi Ifff1U1-1lflJ'IJ tJ ~ 

IflBtJ'lJHl'I'lJnUi Ui1111'itlfllhfl ntJufl1'l' iffJl 'hiln'IJf!JIJ.,::; 55 'lJtJ~Jlmrflff1tlH't'I'lJ flSNJl 

IflBtltl~H1Uf11'iUflHfflJ~lJtlftJ!JlllI'11fl~i~i'l::;UflH~~U~ 80 ~~ 100 IlJ'l5 Y1~Hltl~'flntltlritluH 
add p J 110> ; I 'yq31 "'" 4> If"", q

Ifll'l6lJ Y1lJflH I'I'lJnn ~lIln fl1~Y1 ~:;IHlY1fl 1:1'!JUi'l1!JIJHl.:!l1tJU 1't'i51::\ll t'lI'1IUHll~fl til 'I'lYlUY1m~IAl 

'l~Hl'l 'll.imjjtlUI~lJ iillJt 111!1'r11tJ Ifln1lU~U~HfflJl't'I'hu~'\J::.rtJ~~lU01'Y1~1:1'tltl~mjUtllJ11n 
IS ,Q' <) 1Ij~1 "'" tI A ~~ ~ ,,21 .,f, 1 "'" .... " ,..Q

I'HlJ1lUlfllJl1tJUU 1 i1Jlt1H.,flfltil'l'lll'l'i MlJUflUIAl (,,!~l'1flfl fl1:1'IJ't'iUli, 2534) Y1fl't'l'tJUfl11lJ'lJU 

4: Y _ "'" .... "iI .,.~ 4 !V.... 51 .t(0.1 

'IItl~lfl.,tJtI fl11J11 fll'i 'lltlHllflfltil'l'l .1lHf11U n1lfl MU.,tltJfl11l1I1flUmUl'lJYlfl't'l'tltl'lltl'llUYlfl1:1'l'llJ 

,£ 4 .." W <I.." I '1 w a 'tlV "'" dl'!!i.:f .... 
1 'lfU m6lff'liHl'l~fI!lI'I'lIHli'ltl~1J"~ tJl:HlflllElti 'lf111112 - 3 1lJl'l'1 ~,'lIU,lU1l6fl\llmH 

Ifln6Ufl51~~fl1llJ'HU 1'llIHlflBmJ~lfl~uI>i1tJ!h~ lfllJ '1oti'~u 't'I'tJUlllIJUM.,lJ 'rI~m~lJ'l!flll1 ~ tJU1Jt 

.::!f4!il.lApt .. .0:01 ""'.... • 31 4i 
l'lflO~l'IltJflll tll'llU '\)!Hlfl.,!)lJlJfl11lJ'HU 1 I - 1.5 lJll"llJi'l'i U't'l'fl~11Pl11lJ'lJU'IJ!Hlflll!JU'I'I6I'HlJl::; 

" .l ~ , l' ~ .. ~ Q 'a Q i- IQ

mfl15'1'1fl't'l'IlU'IIU'lIUfl11'Wl~lIl'11 'lIU'\)tl~ll1111lU'HlJll'1'1IH 0.5 lJl'll'lllJlll'm't'l'~~11 lfll'l1lUUHlflll lJ 

IHlIIft"1l111 't~~hi mjjllul~lJ 'Hlf1'1.i1 '1 U'IIlJH~flrl'!lIcv1\Jdji1'l!m 'Hli~ 01'i lHl fl1,if~ iJtlfl~tJU 

http:Hlf1'1.i1
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r 'II 	 "'11• 	 OIflOl~fl!JU 1 flU ~U\J11 ffii~f)'lU t'flll!Juhni ml'1l1flfftlU'lIU~U~lU~UBfl'fli'~ ~Ufl')' 'fl11lJ'YlUl 

'11INI'flll!J1J'lh::lJltu 1-1.5 iJn~llJOI' ~~H1Ufl1'l1M!JU'.hi;t.r (h'~fl' t~fi/11~U, 2547) 

.. 
4 _... 	 d '¥J:.'V """ <V..,iI

'fl11tl.'Hlfl11l11t'YllJl:; fflJ111 'Yln>ltn ff:::>l1flUn:::: ~t1H<lIU'!1lJ1:: fflJflU 

'IIU l>1'11!J~ Hi1fl li'tu<ri' ~~lhl n1 fl'Yll;11Uii 11,::::fl!JU ~11J Ifill !Ju;;\'-;l{Jii 'jfU 'Yll!J~ lJ Ifln flU.r1IJiifl1 

'!1l!J11t1If1l1flU;;\'1UT'6v11 IfllI!Ju""wiiYi'll 

: 

.. 
,. 




'Y111~Jl~'U '1'Uf1111'VlU iJiJij nn \1 'I1t'l19i1~~'U ~'U ~liJ 1.:J'lfil~ljf111lJffllJn tl'Y11'1~ln~'l.JBm t'J1
~ Q" 0 Q 0 at Y Q QI tid. ~ I d X 4d Q.I

'i ~'I111,;j lJ It'l ffl1 '1'Ul'U V~ 'Ui1'U 'Uw.~ 'V11f111lv.ll liJ'U Nt'l 'V1l !'11 Ht'll9lflWcyjlJl'U VU'U'Ul1J'UI'UVI~fJ1n'U

Vl''UlYl (Feldspar) IrlV-H'U Vl''UlYl ~'W,;j"1~'Y11m'l1 ~Vl ~'U ~'U 'U11 t:lW fflJi.J11'Vll,;jf11t'Jf11'W'Uv,;jld ~'U 'U11

f11'i'l1~19i1IrlVU~,;j'UV.:JU ~~'U~1'U"1 ljf)1'i'l1~19i1lJ1n IrlVyf.:J Ln~U~.:Jt:lW fflJllilmr.:J 'il1fllv.l1 U~~'U

'U11ij f11'i'l1~19i1ff.:J'I1~.:J 'illnf)1'i Iv.ll ~'U ~1 ljll'l1 ri.:Jff~fflJ '1'U~rilJ ljl~~ t'l~IVt'J~ ijfl'U'Vl1 eJffl'i I~V'l.J'U
OJ •

lj~11lJ!'I1-UU1~ 1~f111lJU~.:Jm .:J~Vv.l~l9Inwcv1lrl VV.:J'h;Iv.l1lJlnn11~'U'U 11 Irl V!v.ll'il~ljil'U11'11~ v

I'll ~V.:J'ilW'l ff1!'11I9J~l'i 1~V.:J'I11~'U ~ llJ11 ~1 'Um eu 1'U n 11 v.l~19I1~'U v.l~l9InWcv119l'11lJmfl~V'lhm vilJ
'I .M _ I 11 '" _~ 'I 9)"".M "'... <I. 'I 9)"" d .M.

~11lJffllJ 1'i tl !'Uf)1'i'U'U 1lJ'UV.:JI'UVI9I'UlJ1.J !'I1191'U'Uv.lt'll9lflWcyjnV'UIv.ll !'I1lJ~11lJU 'U-:]UHlJ 1n'U'U 'lf1£J
OJ

•!.•

~'U (Clays) ~'UI~'U 1'I9IQ~iJ~ilfity'l urns v.l~19Iv.l~l9InWcv1IC}f'illJfHY 1~t'Jm 'W1~m'lf'U~
QI QI 41 ~

'iV.:J'iiJV1'111'i(dinner ware or table ware) 'W1n"1'UflWcyj (sanitary ware) 'W1nm~liJV,;j (wall and

'" <19)
6) f1111Iml~'I1'UV\!t'l

7) f11'iff~'l.J!lt'l~'l.h~llh.Jv.lt'l....
....

4) ffm'U~!lt'l~1~fJ~nm '1'Uf111'Vl191t'lV.:J

5) f)11~lrW'Uf111'Vl~"V.:J

"s ~ QQ.I ~ ~ IV tI 3)4Q.1 0 Q ~

ll'Hl llH)U1 'ilfJ~ 'i.:Juus 'i t'l19l1lJ 1191nils ~ff.:J~ v.l1'il fJl9lll 'U 'U.:Jl'U 19I1lJ'U'UI9IV'U19I1lJ
• • OJ

!II

11fJt'l~lVfJl9I~.:J~V LhJ-u

1) 1'l9Itl~'h.J~'1.rt'Uf11nll91t'lV,;j•
2) 19i1mh~'il~~f11:n

..
.

.<t
'U'YI'YI 3



·•
··

..
"Q.I ClQ QI

ClflfJW~ 'Vll~ fll t1fll'Y'1'IJV~I'U V'Pl'U'11Cl.:J1~1
Q.I ~ Q QJ

n rs '11'Pll'lJ'lJV~ ruV'Pl'U'I1Cl~lm

"" ,x ""V\P1'jlffl'U~fflJ'lJV~I'U8\?i'W

m1J1WU~'fill'l i'W~'W.

3.2.1 9l1U1.h~'U

"t " !IIm 'j 1 \1v-w1'lP1o~'UVii en 'Wnrs lfl tie m!'U1'*1111fl ~ fl'U'IJfl~ ft''UVf1Cltll;'Y'I1Yl'U. .,
fJ\?i'Wl'IJllJ ~i enums ~~1P11fl~V~~'W~'Ul~1191'jliJmn 'UD'il~,r'U

.c::::r. ci q'j/q,o 0 Q.lQ.I

3.1.4 \?i'W~~lfftl"J ~'U'VlV.:JO'Ue1If1Ve1tllft'e1'UltJ 'il~'I11~ffnCl'Um

3.1.2 1~t1~'lJmm'Ufl1'J'th~11flii8'lJ
q

.~

I 01 01 J,I

3.1.1 l~t1~hJ'm~,hA'ufl~hnj'U ii~~-w
q

3.1.1 ~'Wflel,l'Y'l11~lflClV ~'U~'W'lJv.:J'U1ET'VlflfllJ'Y'I1"J~lflClV ,)In\?i
Qd QYQO d QJQJ

3.1.2 ~'Uft''jff.:Jfl'jllJ ~'U'VlV.:JO'U V1U)Vft''jff~ml1J 'il~'I11~'Um'Y'l'WlJ

3.1.3 ~'W'I1'WV~1~'U ~'Ul1'v~~'U Vllf1el'il1wf1Cl~ \1.:JWr~ffnCl'Wfl'j
"

SI I '" 0 'JI JI

~'W{1'WViiif11'j'l1~il nU~\?i~1Jl.Jl rns l~ t1'UihlCl~ rm lfl~ eu Vim u 1~ fflJ rns 1\1 t1fl1 ~ih11'11 'W\?i.,

i~~~'W ms 'I1~i 11rlVU ~.:J rns 'I1~i llJln<J' eVU\P1n~ 1~ i tl1P11l,lU'11~~ 'I1~V'lfij \?i'IJV~~'WIPll~'WIPll~ii

~'U'Vl1 V'Cfl'j \1~'il~iif11'j'l1~il1J1nnil~'UlPll~iiffl'j~'U'Vl1~1 U~V~H 'l'j nml,l l'j 1 i:wl oM~'WlPllV~l.:J
d i ,x "" _~ d ,x "" _~ .I "'. ,x
l~ tI1 'Wms ~'CflJ 1'WV~'U lJ'W l'j l'Cfl1JUO'Vl 'il~ 'Vl~Clfl~ ~fflJ 1'Wfl~'U lJ 'W'IJ'UlJ 1'111fllP1'j lff"J'W ~fflJl 'Ufl

~ ~ 0 c::. 0 Ci c:s I q q 0 c:s.
rJW "nJ'UIPl'Vll~f11t1.fl1'Y'1'IJV~~'W ~1 'IJ'W1~~'W mlJ'IJ'W 1\?iCl~lefJ\?i nl1~'W 'IJl1 ~'Wm~~lJ

'IJ'Wl~Cl~l~t1~ UCl~lI1mr VtI'il~ltl~t1'Wl!tlCl~ itllPlll,llm~~~'Y'I'U ~mm~~~'W~on'Yf~1'Y'Il itl inCl'il1n.,
I ~ do d. oe:t Q,I ~ d C). ct, ~

U'l1Cl~l~1JlJln'il~l.Jnn lfftl\?i'Cf UCl~f11'j'U~fl'Wml,l'fi 'j 'j lJ'lfWllJln 'IJ'Wl\?i'IJe~llJ~~'W 'il~ Cl~Wtl~lJln'IJ'W••
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'"3.5.2.4 'VI~'fftl'IJ!'f!J;'ltl'IJ

d9'" ~3.5.2.3 'VI~fftl'IJff !\'I!'f!J;'lV'IJ

<'l ~
3.5.2.2 'VI~fftliJfl1~~~9flJ'Wl

,
(V .::i ~ d.

3.5.2 fl1~'VI~fftl'IJfl1tJ'I1J;'l~fl1~!~l'V1~W'l11JlJ 800 IIm~ 1,200 tl~fl'Wb'J;'l!9W'ff

3.5.2.1 'VI~fftl'IJfl1~'I1~I'i'''J.flltJmr~f)n !~1

"... ... I

3.5.1 'U'W\'Iv'WmV\'I~l'ff"J'W~"nJ

3.5.1.1 ms !~'IJ~'Wf)~lJl'i'''JV~1~i11m!'I1ci'l~'W 1'W~v~~'W
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3.6.1.2 ~'Wfl'~~~m11J !~'W~'W~'WiJi'W!'lJI'I~'W~~liJ,,1Yl'W~l V11f1eJrY~~~m11J

i,m 11Pl'Wm 'W'W1J iJ 5 n'iJ W~! ~'W ~'W 'lJ11!! ,,~'!J'W ~1 f.J~'Wnm ~ eJ~iJfl111J"~1~tJlPlfl1l1tJn1.J ~'W 'lJ11
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TI1'!J1-:J 'W1.JflJ~ 1)1t11'11tJ~'l 'Wi'W~'W!11.J1.Jill~111!~1J eJ i'W ~'WeJ~~ n ~ 1m ~~1.J ~h~'W '!J'j~1J1W 1 !1J1'I'j
" ,

m11J'I1'W1'lJeJ.:ji'W~'WrY~~~m11J iJm11J'I1'W1'!J'j~1J1W 1 - 1.50 11J1'I'j ~fll'WJJii'!J'j~!'Vlfl'11'1t111'11'!J

'lJeJ~~'W ~~'W1.J1! 'I1~~~'W !~'W~ 'j 11.J~1JJ l'Vl'JlJG.:J iJJ l'vh1J'\i~ 'l 'Wnl'lN'W• °1 ..

... 1 ~ rI gJ';" III"~lJs ~ 11'1rY1~I'I 'j 'lJeJ~ 'VleJ-:J() 'WI!tJ -:Jnn au fl'j

"" "" d )f "" "d <I"" '" 'J) <] 'J)d
3.6.1.1 IPl'Wfl eJ1J'W111Pl!fl " tI !1I'W!'WtJ\P1'W'11'W'Vlf!!''WtlrY" '!J1 'JfV'l iJ 1'WfJ I'I'W1'lJ11J !'J!! 11'W
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11'1() ~iJ'I15 n 'l 'Wrn 'j y.j~ \9H fl~ eJ~ '11'W~'W!m 11'1tI191'~iJ m 'j mliJ ~'W 'Wit" ~ iIPl'11111'1tI 'I1,J 1 tI -:J1'WVi• •
!~f.J1~tJ~ 'l 'Wfil'j ~,.riJ ~'W 'W~iJ'!J 'j ~1J1W ~eJ n eJ~ 'Vl'W~tTiJ ~'W 'W~ 1 n ~1J!~ 1)'W'j ~ 'WH !~1"1. ..
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!~
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dt... ... '" d ... dt <] 'J))f "" d 'J) "'''' 'J)
(4) 1'VW'!J'jiJ'!JH'I1'jeJ!'!JmJ'WIt'!J"-:J~ flltl'l1"-:Jf1l'j!y.jl !'WeJ tm'WeJlPl'W'Vl!y.j11t"11J~!'lJ1J•

'I1~eJlinBeJ'W"~ 1'I11Jfl111J91'{)~fl1'j 1IPltl'l,*~'W i'W~eJ~~'W~W'l y.j~1J"~ i'W!d{)~'W!9f'j1iin~ ~~'lf"w'l~
,l C\ o'.d C1 I "

!'Wm9f'j11Jn~1J~1'I1~ '11'111Jm11JI'I{)~f1l'j

'J) 'J) '"Ul'lflJ11'\..!'e:HJ'Vl"11Pl

(3) 1v7eJ1'!J~tJ'WmJ"-:J'j~~iJ fJW 'I1JJiii'W ms 1m 'lJeJ-:J1~eJ~'W!9f'j liim1hr~11J1'jmr'n i'W
""'" ~eJW '11f11J'Vl~-:J'lJ'W. .. ..
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'Utl~tJ1nw ~VltJl'd' tl~'UlJc1'f)fJw:;l~'Uih~~iJl'Y111J ~c1'tJtitJ~'U~'Y11~m'J 1f1fJ~'j ~~ffl:1J1'j rnl~f),j'lJ
l~mVll~'Ul11i'~

" ,
lC)f'U~l1J~'j lJn:~tJrl111J'H'Ul'Utl~'l7'U~'U'th~1J1W LOO - 1.50 l1Jm ffmVlfllhh~l'Y1f!'1~tJ'Vi1111

'"

JI !j.I I SI

,r,nd/~fffH'1'Um 1Utl~'U 1Jc1'm:JW~l ~'U ~ 'Ut'Hihn~~ llJrl 111Jmihn:lJ1f) Vl'l/l 'Ul'U~.w'U~ riu ~1J'l11

." "
'Vl11J5,m~~11Jr,1~ullt11ff~ml1JHC1~~l'Wlff1'Ul 'J~~tJWJ11J~f)'j)lf)~b~'U lh~1J1W 20 - 30..
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V\9lJ l~d'W J:HllJL'W~IPl'W'11WillflI9l1'j l~llJm~ tllJlPll'Wl 'Vll (Triaxial Diagram) 'lf~ ~1Pl\9ld~tll'l!'W ~1Pl'W'11'W

~1'W,)'W 36 ~,)vfh~

• Q 3/
5) 'Hl'WIPl'WIPl')tI\9l~Uf)H'U'WllPl 80 !lJ'lf

6) i'l \9l1my ':mvl'fflJ

1) fill1'W'flU11'ri'l~'W

2) LiI'fl'l'T1!l~'Wl,r~mh~JJlw 30 lG)5'U~LJJI9l:i

Co 'I 3/"'1 " I "'I Q 'I 3/ 3/3) 'lJ1Pl1Pl'W~'H~f) u';j~lJlru100 fI'l 150 19f'W\9l!lJm snmn ~'HU'H~

adQ.t::t. 'Q) I

3.6.1.5 d1i!fl1JIPl'WfH'lJJl9ld~Wl'l•
•
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Q.I Q nl!/Q iJ '11
§1V1'$ 1V1tlVl'lJ'YI'lfflVll U'$0£Jtl~q
, ~ ~ '$1lJ<:I "" ~'U't'IUtl.:JlVlu "" <:I

'YI VlUfl0lJl"ll1VllfHlfJ VlUI'l'$Q'.:JmllJ

1 80 10 10 100

2 70 20 10 100

3 70 10 20 100

4 60 30 10 100

5 60 20 20 100

6 60 10 30 100

7 50 40 10 100

8 50 30 20 100

9 50 20 30 100

10 50 10 40 100

11 40 50 10 100

12 40 40 20 100

13 40 30 30 100

14 40 20 40 100

15 40 10 50 100

16 30 60 10 100

17 30 50 20 100

18 30 40 30 100

19 30 30 40 100

20 30 20 50 100

21 30 10 60 100

.
•

d I ~1C:'.Io ,J 91 t

Vll'H3'Y1 2 TI'1tJ~TI''lJltJU~tJ \llflU1J1J~l'jl" TI'l'lJL'I1CltJ'lJ~l'WL'Yl1(Triaxial Diagram)

" ,I "'I <:\ <:I 'IJ ,
3.6.3 Q'1'UNtnJA'Utl~U'UlmA1J1J~l1HQ'nH'tH1£JlJ~1'UAm (Triaxial Diagram)

~'W'fi-;mvl~~i.rt 'Wmd'YlmH)~1.h ~m)'U~ -;w 1) ~'WflVlJ~ 11flLflCla' '11fl'U~1T'YlflVlJ

~11flLflCla' ~ln~ 2) ~'W'I1tJV" l~tJ u.l'1~qjflCl{J ,r"'I11mmCltJm 3) ~tJl'l~TI'''fl':il'lJ..
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3.7.3tJ1~d~d1'1~'WU~"~'l1ijl9lf)~UH'W;'W 'YI~rr~'lJ 1'WU'lJ'lJ-WlJv1~'W1lmrrl~~f

1'~mh ~~~f1I~ €l'MHHl'U rm 'I1ll~J ~~ 11'1'U~11'111'l '11~ ~~'V\'1 '1~~" .:J1'UUI'l f) ~ 1J'I1~ tl• •
" va d dOd Q.I d

mU'Uf.Jd lJd1i'YI~ffV'lJ~'1'W

... '" , "" d 1gJq "" ""'1.....l! 1 gJ 1II '1 gJ3.7.1t~·WlJl'ldVf.J1'1~'W'YI\l:; 'l1 t'Wfl1d'YI~ffV'lJl9ld~W1'1":; 1 n inrnu ~'1 'I1U'I1'1'lJ19l 'l1

t1'1WN l-h~'WI.idv~l'1'llp.jrrlJti''lJljl 1 : 2 l,rflmmtJ'W~'Wtmn fldV'IH1'WI9l:;UflH 80 tlJ'l1

.._.

cv '" rh,_,'" 11 ,_,g-m 1\'lf,m'UTI 'Utwu WJtJ£HlQ;~,
.: 'rUJ<:I "" .:

~u'HUM1~u "" qn ~tlfl0l.J1"In~AfltUJ ~Ufl'HY-3A'inJ

22 20 70 10 100

23 20 60 20 100

24 20 50 30 100

25 20 40 40 100

26 20 30 50 100

27 20 20 60 100

28 20 10 70 100

29 10 80 10 100

30 10 70 20 100

31 10 60 30 100

32 10 50 40 100

33 10 40 50 100

34 10 30 60 100

35 10 20 70 100

36 10 10 80 100
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,
t'YitJ.:j~H 10 t9l'W~lJJ~'S'WtJ~)

v jI ,''' I

3.7.5 Yl.:j;'W'Yl~fftJ'UhrH~.:j 24 'lf11JJ.:j ulfl,.r'W'l.hHN'W'Yl~ffeJ'UhJeJ'U 1~!t~.:jYi

fJU!YlJJii 110 eJ.:jf1'lt9l'(l1Cb-tJffttJ'Wnm 1 ';11JJ\l

3.7.6 trteJ~'W 'Vl~ffeJ'lJU~\l~m1"J'l11~14'Yl~fftJ'IJ 1llt~l t 'Wt~lt~l ~tl~nU!cyj't~11 14fJU!VllJii
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o:f ,£ 91 ~ .0 es 91
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1,200 'fj.:lfl'll9frlI9l£Jff

~ ~
3.9.4 tJl'lf'WV1\9l""'fj'lJ~lJ'1'WtJl!f)~'tlU•

s » G]~ 31
3.9.5 'Yl.:l'l1'W'Yl\9l""'tl'lJb'YlU'Yl.:l

, v ~
3.9.6 liJV'lf'W'Yl\9l""eJUU..r.:l~!!ft1tJl'lf'WV1\9l""eJ'lJ11l1~1 'l'W!l'll!~l~~l'lfiw~ !~n '1'Wvw 'YlfliJ. .,

v ~
'Ii'W\9lV'Wi 'Wfll'JV1\9lrlU.:Jf11':itf)~'fjU 1""

, v

3.9.1 1l1~'W.yj'i'i 'Wfll'JV1\9lrlV.:J'I'l.:J36 \TI9I'J rllUN'WV1\9l~'tl'lJ1'WU'lJ'lJ~lJvr~'Wlhl1ml'lvf

fl11:U11'Wl 1 19f'W~llJl'l'J
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! ~

X 100 0/0v
11mu f)~ 'W11,,--1 t~l

v v
111'"rWtl~\JrierW!~1- t1TytUf1~Ul1~~!~l

3) 1l1~'WV1\9l~UU~'W:lJ11l1f)Jl i~Nl11lJ1Wl iUN1~'W'Yl\9l~tl'lJi~~1U~11l1~'W

V1\9l~UU' iJ';.:J111J l11U f)~\9l\9lC}}:uJ11l\9lD'Wl1f)'ll':Ulrll'W1W \9l1lJ~lJfll'J
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, ...
11Willf)f)'W

9J ,.. Y 9J 91

'Ii'W~H)'W1'Wf111'Yl)OJbn)'lJf111\01)OJ~lJ1l1'UV'HijeJ~'Wij'li'W\9lV'Wfll1'Yl)OJ~V'lJ~,rn'U ~

V ,

1) 1l1;'WV1\9l~V'lJ liJv'lJ1..rmr~~ijV1'VitJW'IH.1i) 110 V~ffWlfm;tJ~ 11~V 150

el.:lffWIHH;tJm~'Wnm 2 ';1llJ.:l trlV~'WV1\9l~eJ'lJt~'W~.:l 1111iJ';~111fhJmuf1fiv'W~\9l~lJJl \I\9l

D'Wl1milJTY1U f)U..r~, l'
2) 111~'W'Yl\9l~V'lJ1 iJ~lJ 'lu Jlt~'fj\9lt1:J'WL1~l 5 i11lJ~ .yf~1n ..rtg'W~.:j u~:;;UGJf1l'
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1 'W.u'W\Vlfl'Wf1l':ivrl'JJ'Wll'WEl~'W I91,;]El~l.:JVi 36 llPltJf1l':itJliU fl~'W 1'W~El.:J~uViiJmu fflJU1i.
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"" '" "1Pl'Wf!'':iff.:Jfl'nlJ HJtJ(I~ 80

~'Wl1'Wfl.:J llPl'W ~fltJ(I~ 10

...~
•..~

..

44



..

... \
'".~

"" 0 91m,H)lfllffVl'W1U 'HW~~ 10

'" .I "" 1 i 91 , .I "" .d q 91 '" "" .d ~I "" , ""s m m nljlOJj 'Wl! 'WV\OI'W \01tI 'lfff1'W Hff~'Il V'l!'W V\OI'W'VIt 'lf1fl Q \OIlJ'VI!lJ'W \OI'W'ill f1U'VIt:l'l\Ol'W

'" ~ Q 1Il.1&' .1';' q &'.1 d '"illfHl 'ffl'W fl t) 'Wu 'W'VI'l 'YI ~\OI 'W1 t lJ 'Il 'WllJ! ~ V'VI ~ mHlfl 11111 'VIm~ 'ff~ iu rn 'j 'Il'WllJ m 'j! 'Il tI'W ff

f1l'jIAi'it)lJl~'WH~\9U1Wcvll9f'jliJmY

..

"".,. 91\OI'Wfl''jMml~ 'jt)Ut:l~ 80

~'W'VI'Wt)'l1\01'W ~m.m~ 10
.'

45



..
~ !

r. !

SI , tI I t

11 ~ 1i l~ ~ 1,:)..,1'U1{1tJ~ 'UVit ~'VIfI '" tJ~ 1'U-:J1'U1,) v-u L~ tJ\91'j111rmu m 1.IlWl1~ Til~ Vilj'fI111.lLl11.1 l~ ffl.l

~1l1i''lJ~1'U1C})''j1iJmy 1f1t11~t'flitl-:J x - ray Fluorescence Energy Dispersive Spectrometer Model

ED - 2000 1f1t1l1'tJ~1.J~'lliifllHl'U'VIflfftJ'lJ'VI1':)flltlmViU"'~~"''VI'j 'jfl',r~h~fl\91'jtJ'U 1J''W6t'flif).:)lJeJ

1'V1Vlfl'lff\91!LLCl~1'YI'fI1'Wh~1.I1111'V1t11"fJff'j'Ui~ t)lt.fltl1lJeJ~ ,)':)'I11'fI'U'fI'j'j1'lf~1.I1.

, iI " , ,
.t:!I ~ ~ ..::;. .. " ~, d111nrnm fICltI~tVitl111flW "nJ'U\91'VI1~fllV.fl1Vi'UtI ~L'UtlfI 'U1J'U1Vitl111 ff1'U ~mm L1"11.11~ ffl.l•

!II iI jI ,

1'Ufll s 'Vl1Lijtl~ 'Ul1'UlL~ 1U 'U ms 'VIflfftl'lJ 'VI1~1fllj t'wtl111u11.1lWlL ~ 1i1\911'U~'U 11~9h V'l,r fll s l11.
" " . .

ri1'U~ffl.l'UtI~~'UU'U 1,r ~H11fl~tfi v~n'lJ~'U 11'UVi1~tJ~l 'U1111~';'U mm flfftJ'lJ'VI1-:JLflih~tJl11m mill

..

•

46



- ..

V WI" ,
Q.I I ~ Q _t.f ~ ~ r:: ~ Q t::S 3J cv

(Triaxial Diagram) '111 tl m 1'&1''J'WH'&1'lJ'Utl'lt 'Wtl \P1'WlJ'W tVl tl ~\P1lJ ':iIII tu'Utl..:JI'WtJ \P1'W'Vl1V!tl..:J~ \P1'I11111~ 1n
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fl''W6flbliJ 1;~.J1'W n~'W1'U1111'!u! ftlliJ~i1~~f)l'j t~m.! ~l~lfl flfJ'UU(1~ ms tfl fltliJ~1tJJ 1!'flfleJ'U1 ft lH1~ ..
~tlUl i1flil 1,200 tl~fl'11CJHUCMtJrfiJ'j'j tJlf11fl'LLiJiJfJtlf1~t~i'W U~i~'W1'W 30 'WI'll 1l'l11H1UiJiJ '1~unrf. ~

o ",at '" d 1Il gJ~ Q.I ~ Q. '1 9Jd ~ Q. ~ t::! ut t t::S. 0 Q

!i1Hfl'Vl !~f1fJ flfl'I:JUl~'Vl1-:Jf11t1fl1~'lJtl-:J!'WeJ~'W i1TI't'VlleJll!i1fl eJ-:J1)Vl'l ~1!f1fl tJ'lJ!'Hl'U !1l1l1'l1i1'W

1.17 818ppm OA363.633.30.38508ppm

0.82 143ppm 0.5461.136.20.35N.D

1.28 929ppm OA365A31.50.33N.D
.

~'W~1fJd1~'I1 36

1.17 928ppm 0.3863.733.2OAI800 ppm

1.18 0.11 0.9372.624.10.25N.D.

64.332.20.1495 ppm 2Al 770ppm OAO

Fe203CaOKlOSi02MgO Ab03Na20

U~1iHJ ( % WT ). ;

x - ray Fluorescence Energy Dispersive Spectrometer Model ED - 2000

l-¥eJ;JilflU~fllH 1'W'VI ~ rfeJ'lJ 'VlN f11tJfl1~ U(1: ~ (1'VI 'j Hn1fl ~~f1m D'W fl''W6! I'!~ fJ~ iJtl~ . ~

1'V1tJ1fl'lrfl'lfU(1~t'Vl'fll'W 1bl~ lli111'VltJ1~tJ"''j'W1~).... .

~ 1'WrJU! rfllml i1 ~;J n 1s tp.j1~1'!~ tJ'U~1l-¥H(1~1 mi'lflMn'W ~lnf11H)'j 1~i11rJ U!rfllllil'Vll~t'flii ~iJ'j1n {]
'JJ I" Y I

':hiiri1'W ils~n eJiJ'\JeJ;JU~ 1i1\911'W~{1eJ~'W'I11n ~1~ tJ~niJt {1eJ~'W'fleJll~11r1~'flbl6 ~~u'W vr1,j'tJ~~t11~ 'W'11. ~

i~mf1f11'j~\9lI'W1rid'Wp.j"'1l ~1 i'ri1'Wvmll'\Jtl;J~d D~'W~lf1Ui1 ~;J~Wll'flarn'W 100 ~iJeJftcJf'W~ 'lil
"" ~ • 1 • 1 "'"'" co "co • 1 '" ')) OJ ~I "" '" "p.j(1\9l'\J'WJ lJ1'l111su U'UiJ n s J 1111ims p.jbll'l'\Jtl~fl'mJfl'(1lJ l'lfW'U 1'Wf1~ 'W1'\JIII t!bl~~ I'JJ'W1~lJ'W~H'll'lfl til CVl

It! qJ cv q

Wf1~f1'I:Jrufjff1'W1 'Wrl1~iJ~tl iiJ

"ii. I

ei1'W1tJ t.u1lJ1~iJ'W ri1'Wp.jrfll 1 'Wt'weJ~'WiJ'W~':leJd1~'I1 36 'Vl~U'Vl'W"b'WHrfll'l11iJ'W~mleJlJ'Vnd'Pllf1(16
", ", " ~
oW'W~tltl ~ 'WiJ'WiirJ U!rfll llil 'V11~mfJJll'V'IL 'Wrns '\J'W~tlu u 'U~ 1~'l 1~~h'l1 EJiJrYh~'W 1'1 tlll~ lJA!1'! (161 'W

" ... tv <v d
fIl~1!fl~1::;'l1'U6~~'U"Wl()'U'YI 3

rf1iJp.jblf)l'j~l'JJlJl~deJ~'W~'W ~1eJd1~~ 36
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m eu 1'Wms H~I>l'U-eJ~ffWJfl" tll;'I'l Uru f11>ll,!l'U llJ U"~! m uu1YitliJ~ unu fl1 ':iN~ I>lil,!ril'W 'Utl\Iq" q . q
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tl~mWU(l~ ':i1mlbflPl Yim'UlfU-W e~'W1jl,! ':i~'I1';ll\l~l,!I'1-eJmn 1~!1'1" ~U(l~~l..! mnms i'iitll 11'N"i~.

«m'HU~!~l,!'U -eJ\I!'aeJ~l,!~l,!U(l~'lYel~~ '~'illf1 f1l)~\9J.Il,! lldeJ~l,! ~ el

1)~'Uel\ltd el~l,!~~Wf1« mjci'w'1n~1-:1'il1fUif el~lJ!9f':i llJ f1ft~11 tl

2) 1'If'~l,! 'ill f1~el~tl,!t1Jl,!lI>lQ~iJ'I1 «flll,! msN~1>l

3) fl1':i t~ til,! ~ fl1':i tl'1~tliJ ~~b1'11N~~t'Vi tliJt~v~!if tl~'W l'1eJJJ'I'lll~!I'1"tHJ

4) ~1Pl~l..!'Vll..!ll,!fl1:iN~1>lU~~!~lJ 1tlfl1ffll,!fl1)u~\I'l1'l,!

5) ff~ l~lJ~fil!~lJ 1'I1tliJll>l fJ~iJ i'W li'eJ ,'Jgl,!
'U •

• •

~hJ~:i -eJtI~IPl'ldl..! ),JJ~l'I-eJ~ mmff ljHltIHIPl nsllJ!~ fl'Wnuu~rnu 'U-eJiJnl..! ~ ru L'U 'V'liJll,!!'R. 'I'll~
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4.2.2 ':iVmJ'Ulfl~M~mn'U~lJl'IJeJ.:jU'W.1~Vl..

lJ'UfjtJo'\l~~ ,)nnf11~ ~~\9l1fli f).:j,)nmu1 ~V'l111'\9ltI~1J~v~'ln~~l lJ1~~tL tJ{;1.:jl1J'U
q qJ q qJ

..
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'\)~\ln ivJi11lYmJ\9l ItJ m~VU~{;1d\9lmtJ~nffl'UtJ~ln{)V~1J'Um"l:i'U~tfl~ V.:jtr'U~'Ul~l

lh:d~f'l'lfflP1f ,\)ln11~n~l'W~',-W 1'U~lillfl~.Jl'Wt;U.:j UltJ)511'U5-:J111'U ,).:j111'~'Qm'lil-W ,\!~fi''U'Vl'U

tfli 5.:j~'U~'Ut~1~ij~m:Jill~ltJ'Vl~ .:jfl~ ltJfl~.:jn'U tfl~ 5.:j,)nffl'U ~'U~fjll'U -;i1'Vi'1~'U~ dun tJl~'U

m-wtJlmtJ'l 'Um"l:i'U~lfli V.:j,)nffl'U 'l"r11'U l'VlVtL~TWli tJlm triVl~11ff~ ,\)H~1m"l:i'U~lfliv.:j,)nffl'U

"ij 111u~11J ~ 1 ill U1J ~-:JtL~ rOJ tJn5'U

1fl~ tJ.:j ~ 'U~ 'U1~ 1 'l 'U fflJ tJn tJ 'Uil~~1'~ fll ff IP1f'IJ tJ.:j i) 1fl ~ ff 1 'U1~11n1fl ~ tJ.:j litJ ~ ntJ (;11n~~'lJ .:j
Ifli5.:j~'U ~'Ul~l,jl'Ul;tJ.:jt1J'Ul1'Ul'Vll.:j 'l 'Um~'WI'JJ'U 11t1J1J~fflJ ~~1'U n'Ufl dllJ~~ 1ti lJ'\) In ~'U \9l'Ulf11~
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11'j~l'I'1fl'1 'I'1t1'U1 nWl'Vl nruu111'Y'l1'W~'I'1'fl~~ 11U'WU'Wlt111'illflVifYl9I~ 1''W~fl 1 11VifYl9I~1''W'fl'flf1!~'lJ~'W~
'".. • y

,).:j'YI1'~!(l tI1 11 'il'1~!llh111 'U.;J'Vi,).:j'YI1'~lJn~ 1'Y11'J 'WVfl'illfl-W 'WEJ''1'Y'l'Um::: 'ill tI~ 11911:IJ1oW.:j~1191"'fl~U 'W1
q

jI "I ,
U:J 't!11 'lJ'I 111'W1:Uv 'W~ 1'YI~ 1{j ,_r'WVi fl1~ 'fl'l '1 11 'U{l \llJ 'Ii£j v'Vivll fl 'il fl'1 '1 :IJ~ 1 '1",]1 'W; 1191tls :::~11' 'W
~19I11~ tI.;J 11(1::: ~.:j 'U{l.:)!f!i'eH1~ 1fli'fl.:jlj{111mJ" 11iJ 'W ~ f) nl'Y'l '11 ~,:j ~ ~::: '11{l'W{liJ,j ty qj1'1 'W fll '5

f Q d Q..I t ....1 ~ G
4.2.4 fll'Vf'n.:jfll'VU'UtllHTtll.JUnelll1J'1:::1~flltl~'a

" I I ,

fill f11f! ~ ~1 'W1U 'WoW 'W'Viiii 'W'U fll'W 1:UtI'Wii'trlT tlfl tl 'W11 '1~ -w1 fl'1 ~ 191f lJ1n'Vi ~ ~ , 'W
'" q

. .
d ~ ~.do d Qmnn 23 m9J''W~~'W1J:-ll'lJ1'W1'lltl'l 'I'1'lJ1'lJtl.:j!l'W1ml'lJfl~

. -..

, ,..
..

. :
. ..

rns 'U~~'t.J'W'U1fl~'fl.:)1r'W ~'W1~1~lTm-){)'l.JlIn;~f1'1 ~~ n 'Wfl~lJ1'WJ'W 1i '1'j lJ1flW;V.:J• •
d Q.I 'G) .oQ ~ cd I vI" ""
'I'1fln:ulV~ltl~ !'W'U'H1W'W'W'I'1Utl.;J~fl"'Wm fl1'j,\!~fl'W'W'U f!'j\jm~~m~£jV fll'll'W~~'W1v.ll U(l~

~ .;J'Utl.:)g'W",] ~ N.;J'j llJ n'U fl''W U,,~ ,)~mr~ .;J1iJ'WVlVlli fiw cvl1u ~~1 iJ'Wlt 'YI~.;JIu 'j lW f! ~ uM'I11 'j fl'U-eJ'I

1I'j~1'l'1fl'1'1'1v 'Vll 'rrlf!~V'IJ'W.ul'Wl;V'I1iJ'W~~ ')nn'Wil1(lfl 1'W'jl~~8 1~111U'W nlliJ~'lJtl.;Jtll·HJ1i 'j 'j:IJ
'"

'" I "I "''''' .. '" .1 II] 91", .% "" ~I 1~lJ tlfl'fl'W 1J 'j ~ llPlfl'l ~191'1 'lJ tl.;J tl~l'WU(l~1J'1 ~1'l'1fl' 'il 'W !~'1 'Uf11'1 'U'W'1'1~1'UtI'Wb1J 'WlJ 'j ~ n (lfl'l'11.;J

1I'1~ -W;f1'1~~f 'illfl'fl'lflfl1'j eru ~ 1 fl ~ 1t1'j 11'1'1'j '1~ih-eJm1fl£Jtum'Wl~'U'fl.:j111'l1'W~~'W!~l1'lPJJ'W 1i'j '1'lJ
'" '"

•c.
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1m tJ'lJ1VitJ'lJn'IJ1(1;1~'\JeJ:J~1'1'W'ilimfftJeJ~1'W-W'WVi1mi'11'H~-:Jfl1~1~tJ'WihT'W 1~~eJ-:J:UeJ,)'IJUmVi1oUeJ~
1'Wif 1]~,r'U J'Uij~tJ ~1~~~ ~lVn'IJ fll'W1~ V'U~eJtil~t~'U 1~97~1I1n fl1111f{lli'U £'\JV~l~;ll'l '\JV~

ll~EJ VlIl neJ~l'lll'W fj~ir11~U'U f1,)tJ~'l'Mu'U 1fi~~ lI~,_jl~U~ l-:J'\JeJ-:J1~~eJ~:UV')'IJUm~u)ln~'IJ'W

fl1~L~ tJ'U~fflTtJf)eJ'UU)~-wlfl'lffl'lf '\JeJ~Vmu lJ1(ilv'VlVI'lLL"~U)~~n~'t otll'Wfill tl enu 'IJ'IJr.I~l'lrl'wcyj'
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ri1'U~1'U~'1"hWflfl fl11lJ\1''1!~'U

't'I'fl':]!vl1'U'e)'1f111lJ1191fI'e)fI'e)~

ri1'U'lJ'U ihrnnu ~1lj"mjru~~v'lJ

hjljm~mtJ

fl11'lJ'Yi'Wl ,j'j~lJlru 0.3 !CJf'W~!lJl9I'j

... 1 ~ d' 91 .do
lJ'j~1191f11n'I9I·H·m!l9IlJ~. ~'lJm 1GJf'l)1'U

'ail'fl'a.:i ~tlU'IJ'IJ'V1~-3m~'lHJf1 'illf1'" ~

1t'W1f111'lJfl~ ~lfl~'lH1'1!fli'e)'1Jj'e)

,j'lJ,j"1 '1'Ufll'W!:tiV'U~hnrVnfl'U

! •·

.- .........

d
mJ'U'YI 2

d" Q.I ~ do
!(lflW:JtI (lfl'I:Jru~mIHJ'lJ

fl11'lJ'H'Wl 'lh~lJlru 0.3 I9I'U~llJ~'j
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~.B~'j1i1'U
q

..

(

d
1t'U'U'YI 1

..

": ms -W\PJJ'U11{1B~'UI9I'j 1ii mh11'H l''IJ f1'UrJfl(l 'l.h~'I'fU1'UfWl'U1'UllJ
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<u <u

Lfli tJ~ijtJ;)'IJ'l.Jm'U tJ'Ifl'W~ffl'W

'Itl't1';i'l 'VlHm~'lJtJf1 flUfltJ)9l ihn..

Y '" d'Ul~ ~lL'ltJ'IJ
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fl e1fle1)9l11l;1~ 'I.J1f1'IJ1'W I9lf1UI91 ~ 'Yf ffel ~
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U'U'U'l1 6! •
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bY1'Wf1~1'11~ bYl'Wtllf1LLfliJ ~f1uYi'l

?1'1fm1~mtlm'j rjf1lY~1'WLfl~f).:J\)f1

..

,
d

U'U'U'l1 5

'.

63

I

-
~.
.
•



o 0

ct I Cl,Qcvd' ad' d

ill'V'l'fl 29 m'W'jNU'W1fl~N~\9lflruCVll9f'jllJf1'CY uuun 7,8

a1'W ril'lU~~'lJ ~ nru'U ninhn
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o 91
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rns ~f1lT~ 1'Wlfl~~'1 rOn'CYl'W1'W
"

il~ltl~'W" ifl~ ~.:j1i~ rO'lJ'lJm'U ~.:jfl'W
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J'tJ'fl'H rrf11Jru~a1'Wil'Wf1?l1J flB

U'U11'l11'llflVl fll'H)Vf1U'lJ'lJ~MTW

'~U'W1fll1lJfi~'illm'lJ'V1'.i '1'U~'1 "~lJ
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d
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1m V.:J'il f)'CY1'W
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