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*;v:¥-t''-AO)Jffi:t-J"'; J:: "".) -c~•.llla-iil!~J;.{"""f <l)iit.liU:::~ l-f;::!l-8-.. f*fiJi ~ 

15 ~-Ji t: <JJ11€TofiJ{:b.!!G"T:~ii~i>S1:.,sl~ti~T<' 7-=E-Jv7 7 A~tPl:>~ii~-­

(J)fH~{t, i""ttbij~j/("7-? O)rJ1i~i>~~Jbl;:ftoo i""tt:bij, ~fl<Ji<l)rit~-@i 

;ff:A ~f*if.Ji<l)~~-a;ff:t:a- :::i ~ t- o-JvT o::. ~ l:::J:: "".:l-C, 7.:e-1v7 7 A "7-

? O)~t.ffil.-e<l)f*ff:~:Q::lt t:, ~tfl °t."O)fltit::rfj~lt~a-~{ij:o::. t: i>~-r:~ o t=~ .. 

{itt,f;::if~Rf~!ltf*:t-~~o::. t: i>~RJ~l:::ttoo 1*•~;tf,J.~ l--CJ'J:Z n s ~ 

20 s i o 2 <l)if!-@-~i>S~{ii~~i>~1~<~•~J.ti>~!l~"T!'~o ~ \.'? .#.."T!'~f*. l-v'o 

t;:ti. L-::.O)f..f!fSH'i 1 ·o JJlRl£J.1:0)~1clRlif~l;:J:: "".:l-C s i>~~•Jii=Pl:::Bttt L-, ~ 

•JiQ)J't;$'.KE~t'~{t~~-C.OCM~1ttra-*t.l < :!l~i>~~oo '£ f;:, f*ilJif;tf,J. 

t: L-CJ'i, it{tP-oA, ~{t?'~?'Jv, ~{t/Jv~.:=.?A, ~{tij1v"7.:::.')At­

fflv'o::. ~ i>~-e~ oo ::.n~O)? ij, ~{tP- o AJ'J:J't$:Q::~i>~::k~ v'f=bb~mT-

25 ~W-l*l;:.J:: "".:l-C7~1v7 7 ~:m ~~Ali~ O)rJfiO)!i:H°~~t-::k~ <!&no ~v'? 

.#..-e•no ti~ .. Ji.XJ!l~{ttlt. J:: "".:l-Cf'if.ttJi>~::k~ v' ~ \.'? .X.#..t-~-?o ~ft?'~?' 

;VJ'J:~$:1:tJt:*~v't::~~-Jllt-JJU~fMiiil! L-t~f~O)lfJ'~W-l*t-::k~ < ~ o::. ~ i>~ 
-e~ og-e~tiotJ~ .. ~*O).xm:a~1:. c~i""<, -tO)f=~-t:h~Jf;i)~J'ta-~i& L-

-c L '£ v'&M~tJ~fg; < f.t°?;) ~ \.'? .XR-i:a-~-?0 fif{t7 Jv ~.::::. 7 Af'i~ :b~-C~;E · 
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tiftlitfO-eiJ;)-5 i>~~fW)i C: O)!jf;jf f.Ji>~~~\. 'o ~-ftij Jv-q;::.? AJ':t~~ C: O)@jf 

1JQ)~~•not>~ .... ~Jv~ ~J'iJifB'-''*1~-e~o t=.b'f).A.1~~ ;r~,;:J:: oJiXJJlt>~M l-v' 

C: "'? .X~~M=--?o ~ti,~O)f*•Jif..t;fSH:t~h.:f:hl::fl:ht:::.~, 9j-?f:::.~~~-? 

-C'-''0:0~, ~n~~~~~~o ~ c -e~n~nO).X.f.t~li < L-, ~J~O),;Tj.t>smn 

5 o*.ll,;Tj..g.;b~;O~ff:i:Ei" Oo t:::. c ;lf';f, NH~? p Ac lffl'.:7 IV~;::.? A~ iitft? p 

A C ~ f~ij Jv-q.::::. '7 A, ~ft?' ~ ?' Jv C fitft 7 Jv ~ ;::. '7 A, ~ft7 Jv ~ .:::. '7 A c 
~ftij1v-q;::. 17 A ti e:·~ ;!;;> o 0 -£ t:::., J::waO)f*•li*1~l:.J:.ie. L-t:::.M;fSI-.~H'f-.(J)*f 

;fSJ.~~1JO L- -Cb J: lt 'o J:.~ L-f:::.;.f:,ff~J2}.~(J)M~ C L -Cl'i, C e 0 2, L a 2 0 3, 

Si 0, I n 2 0 3 , GeO, Ge0 2 , PbO, SnO, Sn0 2 , Bi 2 0 3 , 

10 T e 0 2 , S c 2 0 3 ... Y 2 0 3 , T i 0 2 ... Z r 0 2 , V 2 0 5 , N b 2 O 5 , 

W02, W03, Cd·S, CdSe, ZnSe, ln2S3, In2S.e3, 

Sb2S 3 , Sb 2 Se 3 , Ga 2 S 3 , Ga 2 Se3, GeS, GeSe, 

GeSe 2 , SnS, SnS 2 , SnSe, SnSe 2 , PbS, PbSe~ 

Bi 2 Se 3 , Bi 2 S 3 , MgF 2 , CeF 3 , CaF2, TaN, Si 3 N 4 , 

15 A 1 N, C r N, B N, S i ... T i B 2 , B 4 C, S i C, B, C :fO J:: V;.:: ;tt, ~ 

';:f.fi{£l L- t:::.*ILPX: ~:ff-to ~ (J) a- Jf.l 1t ' -5 ::.. C: ;b~ \:' ~ o c 

Wi*•~ C: i'i, $f)L1*ffl1*H:::f.Ht o~Jjj\f-O)lcii'::~-t o~$JjjFfO)~jt(J)tflj 

~~cf.>\?, 'reflJiO)J¥ ~ 7JltiJl:::tov'-C, ~~'reif<JiP'JO)~*lt/till~ftT o ti~ l'f, 

~S<Jii:.~~~--t oJi e: 're•Ji~oo e: (J)r1=19(J)JiX:?JM:ik~tta-m:~u;:~Af:L---?--?, 're 

20 S<Ji~oo c ~S<liP-itm e: O)r1=1iO)fi5~1:.:JO&t.;, Y£ft:&vixtt~O)Y£ft;~m:~~u::~~ 
AJ~\:'9.>oo watidiP'JO)~$jtJtO)~fiH'i, re~Ji~{'fPX:f&O), ~$~EJ'tJjJ,A 

i:fJ~O)re~JiO)fttft9!11!1H:: J:-? -crr:bn-c ta"' L ... re~Ji~:fifUt L- -ci.. 'o r"'iO) 

.#00~71 .AO)ft$Mtft0)ffjlj~i!Jl::J::-? -Cff:b:h-C ta It 'o 

· re•Ji (J) ~ ~ :/JltiJ i:::Jov '-c, ie.f6f<Ji Q) 1~ J~tfl 9c0) f.iB.~ :0~ ~, ie.if<Ji 0) jilif fJJJ O)~ 

2s ffii0)11tl<-ct-J.Jl::rtiHt-c, ~~11&13tt>~m110--tot~~~'f, ~~JiH::~f4~--to­

/JO)Ji t: ~-Ji~iii t: O)fL~0),6X;~:tt~a-1lllffiU L--?--:>, re~Ji(J) l:i1£9='!k;O):L'fBg';: 

:to&to 7.:C-Jv77.A:fj\~"""fO)&:t-J"$~i\ii<1¥~-to:: 

~j]l<JiO)~~:/J!RH;:tov'-C, ~jjJiO)l~l!tfl;9cO)~g~~~, ie.f6f<JiO)iiliHJJJO)~ 

ifil0)4§-k '::r~Ht-c, M~rl~iJH~1.JllT oft b~'i, ~C.-/iH;:fif4!R-t o iifii:;Jj'O)Ji C: ~ · 
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j;}JialOO (: (J)!Li(J).6X~}Jtl!c~1iilfliU L"'?"'?, ~t;1di(J)li1£tp*(J)J.'l!!R.U::tolt o 7=E­

Jv77 A~•r(J)li#¥~~< f*tJft"o~ · 

~ftJJi (J) ~ ~ 73"rP1 '~:to v '-r, ~ikli (J) Ii 1£i:f:r *(J) !&R.\:Ol ~, ~j;}Ji (J) filiHJllJ(l)al 

ifiiQ)1>ft. < -r"b-73"l~rP1lt-r, ~;fUlli::O~ .. ~~ftf<Ji(l)Jii£t:p~(l)J.'l!!t,i:C7)~*1.I 

5 J.l(7)1>~<-ri2s*-em~t-<0.::.(:~ff~-e~oo 

J! l~J't~ &Mt" o .&it.Ii ~fl X., liMJi (: lifi(J) !Li l~ir.j;}Ji ti~i!iC.ll ~ tL.. ~­

JiHi~ftf<Jii (J)/¥~/JrPJl~:tov''"C, £til~*11~(f.J,~ifi:v'm-~iii '=, &Mliil~*11~ 
1¥-ll~ili:v'm=~oo '= ~:ffi""on~ .. m---:~iii(J)~*•ll (g\tv'J±m-~oot,,l~m­

(J)~~'~:J:-Ht.o~~•J.t> 1:tm=~oo(J)•*rut C!JX:v'J±m~~iii:Ol~m-~~ 

10 l~lii£~ Lv'm=(J)~~ l~:t-Hto~~tOllt) J: ~ fttv'ft. ~1-I, wnlilitffi:~imili"" 

.o•*'~J: .om-~oo(J)fitf~'~J: ~ .. m-~oo(J)ii~ru.t1±m=~oo(7)•~1ut 

l~rP1lt-rm1Jn L .. a'CU(J)~ ~ :15rP1jitij-fJJJ(J)~ffii(J)•*?11lli:f±UJ-1t ~hoa liM 

JiH:t...,..../&1¥-Jl~;< ~ !J 'Y? -e~ ~, ~~~iM!·~l:tWB!iit.!(J)£fbH~.lt. L-C 1J' ~v 'a 

liMJil~fflv' ~tLo*f~(: L '"( .. Au" Ag" cu" A I ~o v'l:t.::.ti,~(})JG 

15 ~(7)? t;,1>ft < ~ "b 10~.:Ef&7t~To °b(J)ti~ .. &M~ti~~:b~-cili1iv'~ "'? g 

-C:-91"'£ Lv'o .::ti,~ (})JG*~ .qi~!l!.""t:Jflv'o:tl.S- .. &M~l:t~ :b~-Ciii ("ft.o ]}\, 

wa1A-~il~~b~""C:X~v'f::.~~-~J.t7}\fttrToa -:15, Ti .. Cr, co, 

20 H f .. T a .. W.. R e , 0 s , I r , P t , 7 ~ ~ J -1 ~JG~, 7? 7- J -1 ~JG 

*(7)? i;,(7)1'-ft. < '= i 1 "'?~±PX:~ (:i""o "b(J)J:t, &M~l:tfttv'ti~~••ti~~ 

:b~-Cflf < ~Ultti~a~I-ecboa Au ft. (:"fl1j;g-(J)~1v-7"(7)JG* (: T i ft. C:"f~ 

;g-(J)?''Jv-7'(})JG~~¥!Mf Q.::. (: '~ J:--:> '"(' &M~n~f.t <' ~1Al!J•ti\flft.. 'DtM 

Ji ~~~o.::. (: n~-e~ oa Af*l¥-Jl;:.f:tA u - Co, Au - C r, Au -T i , Au 

25 -N i , . A g - C r , A g -T i , A g - R u , A g - P d , A g - C u - P d , 

Al-Ti, Al-Cr, AI-Co, Al-Ni, Al-Nb~~-eiboa "'£ 

t::., Au -Ag, Au - Cu "blitf~ill°iij <, ~1A~~il~flfv'&t-i"Ji (:ft.~ ~0 0 

~m-~iifi(J)~*ill.l (!JX:v'J±~-~iifitil~~-(J)~~ l~:t-Ht '°~*•1.l> 1"i 

~m=~iii(J)A!i$ll·J.t C!JX:v'J±jfL~~oo;0~~~-~~'~i11£~ Lv'~=(l)~~'::. · 
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'. .·. 

:to't omt$alt) .t '? f.61t ''l t;,J'f, --,.%f(l)j'C.fJkJi7)~·iffi~flMlf*:l;:-2i""£tL&Mli 
·-~t:'.· ;:).: :;• :-:·:~Ji-·i~· 

7}~ftfifll~fl~f*:P'J--r'£til;:Jt L. -C1f1%J"a9t;:i*Jj]t;:fiejl~tt,, iafk&V/JU'±lli1:: 
l:.J: "·mfllre•~f*:i:fl--e1fl%t~t:.l*J:n(l):J&g(J)t.1Jt;?js~%f~t:.?f.:n(J):J&g(J)u 

.t " iii < tl o ~.. f*mf.li-JJ.,, t;, (J)rit*fJt'IMc 1;: J: " m=~oo (J)fitft;a~~rrT" o ~ c 1;: 
5 .t "m=~m(J)•*•it•J:m-~m(J)rit*lUt1:.rtiJ~t-c:111111 L, re•Ji(J)J!1~:n 

rtiJ jilij-fJIJJ CJ)~ iiii (J)•$lllt JJ:J$J-ft ~ no o 

~•Ii (l)J¥. ~ :JJn31 i;::to" ,-c, 1a•Ji(J) Ji iti:p *(J)ftl!g;Q.,, b, m-~oo 1;:n3J 't-c, 
it*ilJl;OS:fi;/JIJT o fl C:, f'f, £t&:a:imilT oit$;0Sfaji}Ji(J)JiJ!i:jl*(J)~,•~U;:jtJ 

iiTo ~ ~ :a:~ffilJToo 

10 ~G/i(J)~~:/JrR:JJ;:;tolt'-C' ~j,~'<}jj(l)JiJ!i:jl*(J)ft!!.~7Jl.b, m=~mH;:(RHt-C' 

~~ltJll}S:fiJJIJT o fl t;,J'f, -M(J)~i}JitiSmf!i~if<t!tffq;:'2;"'£tL&MJi:OS·!rf!l 

~-llt/L$:1*J-C:-£fi';:J;t L. -CfHM~~H;:FkJ/Jl;:~a- ~ti,, ~-&V/JO'illi~l~.t '? 

·Mfll~i.?d!lf*:i:fl-C:-1f!M~ t;:l*J/J(l):ltf!~(J)1.1Jt7)~1f!Ma9 l;:;if-:IJ(l):l:f!!~(J)t.IJt .t V iii 
< flo~, ~-/i(J)Jil!i:fl*(J)~gl;::Jo,toitft(J)~fT:a:~mrJT"oo 

15 ~•Ji;Qs, Mf!l(J)~•:0nir~1lm 1 m~ c, &;; c:,;Q.,, c60wa• ~nt:::m~(J)·l1ffll 
(J)fi}4:(l).7J.:a:rr? m 2m~c :a:-om~o=1£~, m 1 m~i;::to~to~GJi(l)~~-a-~ 
ii~ m 2 m~i:.:to~t o ~•Ji(l)it~-a-~:a ~ (!)~])~ 1 s mFf-%W-r--e&;;o ~ c :a~ 
tffli-e&;;oo m 1 M~t:.:tov'-CWC.tlk~tit:::f~%(J)r~~&V1~%(J)~-:a:t<lltlEJrr 

v', m 1 fiJi~l;:;to~t -5j'C.Jk}i(J)1>fl < c t-$;0~~~:fj\~~ 7.;:e-;i-7 7 .A.:t1(~c 

20 (J)rf'l,(])1£~:a:t11fc:@.t1 ~ ~ Lt:::f~R:, m 1 m~F"J(J)~f/<Jil(l)~~~~:ac, m 2 

M~P'JQ)iEtlkJii(J)lf~-2i"~:ll: ~ (J)~;Qs 1 s Jjj(-f-%.121.r--e&;;o ~ c l}Stff~-c:&;;oo 
J:~Q) .t ? tim¥a(J)~•:0sRJ~tim 1 m~(J)~GJi(J)mt*-a-~• ~, &;; c:, ;?j.,, c 

~~•~n~m~(J)mm(J)~~(J)~:a:rr?m2m~(J)~*~~-~(J)~l)s1s% 

:a:~;Zt;::~.g., jilij~(J),&:M$~7}S:k~ <ti~' m 1m~~~2 fiji~(J)jilijj](J)·t1Ni 

25 :a:IR.Jti(l)1.7W--eM~To ~ c:a~ML< ft0-C< oo im~, J:re(l).t? ft~ 1 M~ 

~ ~ 2 ii'J{~ ~ :a:-Om.:tt;::·t1HirefJk!!lflfs:'::, .A.1{ -Y !J !J ~~ft. ~ .. (l):/JrtH;:J: 0-CiafJk 

Ji:a:%JJX:T"om-fl, %JJX:ilI~':.:to1t,-cJJ:m 1m~~m2M~(J)~~13'~:1u~uiit 

~ L.v 'iit ~ ft0 -C:t3 ~, jilij~Q)JXM~ t Jilt~ L.v 'f::60M~';::Xlf!:a:*t:::T ~ ~ 

J'±ftv '~~ .. J:.~m 2 '-i~O)ffl~(l)·l1Jfll;OS.:x:. ~iJf .A 't
0 

-y J-. i:: .t 0 -ere•~ ;tt, -Cv 'o · 
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•.g-:, ~•O)t;:bf.>O)f~~r"'i0)1f.;QS~PX:~nt=-~ 1 M~l:!ltnJ.t(f]tt~:fi\t.isAttQ 

t;:'i:J, miey1¥.Jft~i'<JiP-1$~0)1fi;fU1titOJ1±1J~ .. ~$:6~bO)fit~O)~AO)f±.JJ 

;QS A ft 0 ;:_ c!: ;QS ~ ;:_ ~ ~ 0 0 * t;:, ~ 1 Ii~';:~-~ 1 @) ~ 0 v 'J±fllclc@ft ~ 

t=-ti~l:., m 1 ~~O)~i'<Ji0)1J.t.iSHj{-T-fi2.~J~1t~4: cot=-~, m 2M~O)ia• 
5 JIH;:~~"Clfi{t;QS{IE~~tt,t;:: ~' )2!l;:fit{~!jta;OS~~~~:(l,f;:: ~To;:_ t ;0sm::. ~ f~ 

oo ~~JiH;:~ b:6~ r:~•*~"Ei*-lt--ct,ntJ'fJ::~O)J:? ttr~a~ttm::. ~ 1;: < < 
ft~ .. ~~~1t~~o"'J±1<Jlc1EJO)~•~tm 1M~c!:m2M~O)lfi*-2l:ff:li0) 

~~ 1 8 %J;("""fl;:1tf! ~xo;:. C: ;0s~:e: oo 

~~JiO)-$=a:-1Jo~miM ~-ltomiswe: .. no~miM~no ~f6Ydi0)-ms:a:-~!11~ 

10 {t L -C, ~~i'<Ji<7)-$J2J,7'J.O)~i'<JiO)ffil,0)$'3-l;:J& '? ll*t1o{~%'"'<-? :a:-~ 

PX:T o misw e: ·, :a:-:ffT o , ~•Ji :a:-®~(f) ';:~ ira :fj\~ c. 7 .:e-1v 7 7 A :fi\n c 0) ri:ii 

"t"~~ ~-lt-Cf~%:a:-~f!l/eJi0)$~tf.J~~·,;: J: ~ ~i'<JiJi"H;:~JltT o f;:~O), ·111¥R 

aE'6l1irtH;:t.;,--c, Iaf6l~tLQ1~-ij-J'J: fOJ (J):fj\'f#lc JtJ (J):fj\'f#lc!:~:fft.., .. ~­

~:(1,Q roJ O):tl\~C: r1 J O):tl\fm0)-JJ:0s .. ·w*acJ/tJiO)-$c!:~~~-JiO)fif!O) 

15 $'3-c!:O)ri:i9(J)!JiW,0)1.>ft(-Ct-$J;:J: '?~~~h ... Ji"":>~-~:(1,f;::~ fOJ 0) 

:fi\tmc!: r1 J O):tl\fmO)-JJJ±, ~!JiW.O)Pft<-ct-$J:::Jov'""C·~r.&~nQ, ·It 

¥lil jaf!Skjj~ ';::Jo" '""(" .. 

i*acf!lk/iH±it*=a:-it{tl!ta C: L -C~JltJiJi"H;:-2; Iv~' a*~f!l/eR!liO)-$;Q~;IJO~ ~n 

-cmiM~nQn~J;:, i*acf!lkJiO)-tffiJ;:-2!*nolfi1t~J::J: ~ ~~f!l/eJli0)-$0)fi5 

20 Jt:a:-~" '&JlJ;:f*~ L -c~~f!l/eJi0)-$0)~ifi~t.J~iii"'&llJ;:f*~ L .. -tnJ;: 

J: ~ .. mm~nt:::~~1t~no J:? J;:~!IJ~nt:::~~•JiO)-$c!:~~•JiO)fti!. 

0)$~ e: 0) r"'i O)~!JiW.O)P ft < e: -t-tf!H±, J:L < at 8 ti~~~ .oft b J£... ~• ~ n 

o~:e:i~%0) fOJ O):fj\~C: flJ O):fj\~0)-JJJ'J:~~W,O)pft("Cl:>~lf!H;:J: 

'? ~~~n, £l "":>~ft!k~nt::.a*i~%0) r o J O):tl\~C: r 1 J O):tl\nO)-Jn±~!iE 

25 W,O):Pfl < -c -t-tffil;::Joit '-C~;gr.& ~non~ .. i~f~%0) r o J O):tl\n e: r 1 J O):tl\ 

n0)-::0-J-J:, J:L < m bti~fia*~JltJiO)-tm c!: a~~•JiO)fti!.0)$~ c O)fli,O)!Jiw.O) 

:Pfl < C: 't-$J;:J: '? .. {~%0)~f61d~lf*~O)~~P~J;:~l!ilii~l;:~-~h~~o0) 

~cV> '? .. Ji "":>f~%0)~f!l/e9Jk1*t.i~80)~1J.l±i L~l;:~ijjt~~J;:~r.&~M.Oa ~Ht 

~no J:; ~~~n-td~O)~~~Ji0)-$J±7.:e-1v77.A:fi\~~ih ~, i~~f!lkli · 
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(l)ffJ!(l)ifS~l'i~tl~m~ib--=> -ct .av' t..., ~ft~ no J::? lfi"~ ~ nt;:~(J)~E• 

Ji(l)-ml'i~A~~f£ l?, ~~•Ji<i>ft!!.0)$~i·it·:~,v7 7 ;A~'f;'1:ib--=>-C t 
&v'o iai/<Ji(J)-$l'iJ't;t"-AO)ftij!tl;:J:: \?' 1JO~~ii!~hQ ~ ~;b~tififj~;bQO 

re•JiJ'i, m-ren (4 b) ~m=rei1di (4 a) ~ t-~L., wci}Ji~~/J 

s rtu ';::tov '-rm-lC.ikli ~ m=ac.•11 ~ O)ri:1J'1:1t~1t1t1·i~ll§t';: cm-ae•li ~ m 
=iaf.ll<Jil*JO)jt*illt~f~';:Jt L) ~8t L-, E•JIO)/.J~ JJrtiJ,;:f'r}--=>-Cifl~ft L­

t~m-iBJ/<Ji<l)ljl~it~llliJiiaf6/dfi(J)J!jl ~ JJfliJ ';:rJ--=> -r¥~ft L- t;:m=re•M 
O):lfl~Nt~itJtQ) 1/3 J2J. r-c:ib 1'J , m-~ikJiO)J!j[ ~ Ji~=EfJkJiiO)/¥ ~ J:: 1'J 

*~ < -rt.av'o ~ik.liJi, i<l~(J)~=ieil.lit-1f L, ~-ie•JiJim=E•Ji 

10 O)r"'i ';:j!j2,fl: ~ n -rt fil v 'a 
~iii0)11:i$.f~~ijJ] : 

@ 1 Ji, ;4s:~P,ijO)~:J1iif§iJ'1:ibQ~~ft <~~) ~·!Wf!iiefik!~tf*O)ff4J§:t-7F-tlf 

prg.ltlf ftii ~ 0 

@ 2 a li, Jjt~IJH;: J:: o EQJitJ~-t:"O)J:J;:j!jC.fft ~ho £f.&(l)t# ~ nf';:~ L -C~ 

15 ~-to 7 ::...- ~tf!S~ t-~i"", £~t--*mnrR3,;:w.J tJ 1&0t~l*ffii!Mo 

@ 2 b Ii, }js:~l~JH;: J:: -5 ~fit.Ii :b~-t:"(J) _cJ;:fir.fft ~ho £fJiQ) = --:>O)~:Jjfjjf~ ( ~ 

~1.JrtiH;:~~j ~htd~l£~mJ)J!"RH;:f$Vo IWJ'L'~~(J)i<l~O)m c 1<1~0) 7 ~ }:'$ 

~ t-WJiX:i"" o IRJ 1t'~~O)~iiiW~, ~~/JrtiH;:Mt~1J ~hf~l~1£F9~/JrR1 l::1$LJo 

-~(7)~~~~0)7::...-~$~~~~-to•~:jj\O)~iii~:jj\) ~7FT,~oo!Mo 

20 @3 Ji, ~~-v-? c, ~ik-v-? "/J:i.~~.7J.1& ~no~v'fia-a•-v-? l;:J:: l:J 

E•~no~!ffi%0)r1JO):jj\~~ roJO)~~O)-JJ~,(J)~~a-~-t-,ft 

IB&~o ie•f~%Q) v-.r;::;i.-~11::~1;:, {~%0) r 1 J O)~~ c r 0 J O):jj\~0)-}JiJ~ 

~.fj.J& ~tL!l --:>E• ~:hoo 

~ 4 l:t, iIBikJl7J~, ~ ~ JJfliJ ';::tov '-C~~ltltiJ~~ft .o J: ? , ;f<llfc(J)Ji:H;: J:: ~ 

25 ~~ ~ n.-c t fil v '.::. t ~lf'T, -~$?3-Wfiii~o 

~ 5 Ii, fit*ilft t, ~mtc•-v-? * ~ c, JJU~-f~O):/ 'Y ~ - t O)~~ 
t-~T, ~o 

~ 6 l'i, rMf*illt t.. I-- 7 -y? t0

-YT~1.JUlm:~iftt&O):/ 'Y ?'- ~ 0)00flf-t-lf'T, 

OOc 
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Jffil~:hm1JiJC7)~*'1Jtlmi1.t : 

J2J. ""f ';:*~ 00 ~ ~»fiif§"tl l;: J: "=> -C ~*PH;: m~-t o a 

[~:hmftl 1] 

PCT/JP99/04110 

•m 1 2 0 mm .. ,.~ 0. 6 mm<l)Jlly:j*f!{SI- (ftlxJi .. ~!) ;;1J-~-*- t-mnli .. 
5 'iJ7A~) t>l~:dlo .. ~2l;:71'~hoJ:?tllil£fIJJJ/.JftiJ CHD~ .. 1RJ,t.,fIJ:fJ\C7) .. 

~i,, 'f±!ll1lfE:fJ\<7) > ';:~vo -*"mn1tiH;:~Ju ~tit::m= 1, c!:: 111£fIJJJ:J.7JtiJ l;:}!!;V o 

-*"m/.JftiJl;:fillJIJ ~tit:: 7;:.; J-:$1 "c!:: i>~ib bi>l C~~~ ~tit:.£ti 1 a~ ffl~ L 

t;:o -~:Maftl-C:-J'i, f$t 1 '(J)cp,t,, c!:: -t:-ti,l;:~tJ€T o 7 ::,..- P-$1 "(J)cp,t,, c!:: (J)"*-m/.J 

JtiJReJijfU±O. 74µmc!::Lt::o ::_<7)£*.&1 a~ .. fllt(J).A,1{~?7~~~~ .. JiJ¥ 

10 C7):1$J-M::t3J:V~!Jittl;:ffitit;:.A,1{-:Y?7~•P'J<l)m 1 .A,1{~ ?7~l;:fi2.•Lt:.a ?7 

-JT~ J-. c!:: L-CZ n Sc!:: Si 0 2 (J)m~~~JfJv', 71v::i;:.;;ff.Acp-C:-CJ)A,1{~?1 

!J :/' ::7"l;: J: t? ~ ~ 9 0 nm (J) ( Z n S) 8 0 ( S i 0 2) 2 0 ( 8 0 c!:: 2 0 c!:: J'i=E­

Jv%) (J)m 1;t--,1{-v.{Ji2~Bi.W:1 a J::J;:.~pj; Lf:.a ~v'-C:-::<7)£.tffi:~m 2 

C7),A,1{~?7~l;:#tJJLt;:~ .. ?1-JT~ J-.c!:: L-CC r 203~Jf.lv', /Jv::f;/'jJA 

15 i:t=r-C:-(J).A,1{ ~ ?7 !J Y::7"l;:J: .t?·.f!j[ ~ 2 on m(J) c r 2 o 3 (J)m-*~.li 3 ~~Ji L 

t:.o ~ b 1;:.:: <7)£*.&~m 3 A""~?' ~l;:3tJJ L t=.f&, ?7 ..:-J7 ~ J-. ~ 

A. g 2 . 5 G e 2 0 S b 2 2 . . 5 T e 5 5 ( 2 . 5 , 2 0 , 2 2 . 5 , 5 5 l'i)Jj{ f­

% ) :Jl~1*c!:: L "'(, 7 Jv::iY;ff.Acp-eCJ).A,1{-:Y?' .!) /'::7"l;:J:: l? ~fj.Ji 4~1 6 

n m(J)~~ -eltJi L.f=.o ~(J)~m 3 .A,1-\~ ?7~J*Jl;:ft~'3".l± 1 o %<7)7 Jv::f:/' c!:: 

20 -~(J)m-€i-:tJA~.if.AllrtA2 0 0 s CCMl;:--C-AEIF.frl!l9llrtA.~-lt'"'(~fjJi4C7)~ 

iii~iUHt~J!I! Lf::o ~v'-C:-m4 .A,1{ ~ ?7~l;:£*.&~~tb L, m 1 ;t--,1{-v..{ Ji 

~~ c!:: IRJ~<l)l!l{-e 7.,1{-:Y ?7 !) :/' ~ .. l;:J: l? ~ ~ 1 8 nm (J) 

( z n s) 8 0 ( s i 0 2) 2 0 ( 8 0 c!:: 2 0 c!:: J±=E-Jv%) CJ)m 2 f*•li 5 ~if 

JiLf::o ~v'-e .. ~5.A/{'Y?'~F*'J-eA l C r~~~7'-'Yif'Y 1--c!:: L-Cffllt', 

25 A/{~~ !J Y~f'l;:J: ~A 1 g 4 Cr 6 ( 9 4 c!:: 6 c!:: l'imtf-%) (J)m 1&:ff.Ji6 ~ 

3 5 nm(J)~~-ellJiLf:.o :'IH&l;:m6..A,1{~?7~*P'.1-eA 1 Ti ~~~?1-JT 

~ 1' c!:: L "'( Jfjlt ', .A,1{ ~ ?7 !) :/' ::7"1;:. J: ~A l 9 9 T i 1 ( 9 9 c!:: 1 c!:: J:t.f!:I:%) 

(J)m 2 BtMJi 7 ~ 3 5 n rri C7)Jl1. ~ -ef.R.Ji L t::a f*ifli c!:: BtMJi c!:: ;t--,1{- v .{Ji 

c!:: ~~fl!Ji ~tLt::£fffe:~':Ar~ 'Y ?7 ~-~l ~I&~ W L .. Ji:J:.JiO)J:.l::::.~91--if~iHiJH~Wn~ · 
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-O[l.tjJi 8 ~A 1::0 

~ ::Z - 1' 1;:: J:: '? -C ~;ftj l, t:.o 

IRJ-tiH;:: L-Ct ?-~<l)IRJltti£*i 1 b J:l;:: (Zn S) so ( S i 0 2) 2 o ( 8 
o ~ 2 o ~ f'J:.::e- /t--%) (J)m 1 ;t--.r~- v -1 Ji 2 '.. c r 2 o 3 (J)f*ifli 3 ', 

A g 2. 5 G e 2 o S b 2 2 . 5 T e 5 5 (J)i'C,jldji 4 ', 

5 (zns) 80 (s i o 2 ) 20 (so~2o~tt.::e-1v%) (J)m2f*i1Ji5'.. 

A I 9 4 Cr 6 ( 9 4 ~ 6 ~ f±Jjjl-T-%) (J)m 1&:it.Iii6 '.. A 1 9 9 T i 1 ( 9 9 ~ 
1 ~ J±f!:I:%) (J)m 2 Btffli 7 '.. *?J.~tlil1t~BIH~:IJi 8 '~~~Ji L, 2 ~(/) 

lit.&1 a, I b~, ~?f.-Jl1t#tB~f*~Ji8, s•:a:P'J@JH;::L-cMiii~-lt~· 

MJi9~J::-?-CM'?~b-lt~fi-?~o ~(J)~,~-~Ji<l)•ft=a:II8mmW.J: 

10 ';::-t-~~f.§""Fti~·(J)~j,U;::J::.~di•1f1JJi<l)~JM~~~~ '? l;::< < ti-?f:.o ~if<Ji 

4 '';::%f" L -c J±, ~tk.Ji 4 ~ IRJ;jitirMHt;&~:a:ft-? f:.o 

~fkli 4, 4 '<l)~Ji~ .. 7 1v::f/' ~ lt*(J)~ftff .A :a:~fkJiiJ:l;::1.Jo.:tt:.n~~, 

~~;to~~ l;::J:: '? ~fl<Jicp<l)M*-@i"fl":l:~v'J±~~•Jt~~;t -rf'F~ Lt:.7--< 
.A:7(J)lc*i~(J)"t/':1'1v=a:, 'ii\ 78iffe:8 1 0 nm, l::"-A-&ft7 5mm, mft 

15 I mm O)#jp] l::"-A =a:~--:> v-~J'C:a:J!«ff-t-o ~ ~ l;::J::-? -C:fJJWHt=a:rr-? t:.o 7X 
v'~, 7'--< .A? ~-ia!~kt-J 6 m/ s ~ t~o J::? l;::@l~~-lt .. 7Bi-& 6 6 on mO)~ 
~f*v--!TJ'{;~N A 0. 6 <l)%t!lttJ v/' A"~-)'C L -C£ti=a:im L-C~i/<JiJ:l;::Jmff 
L, ~i/<&VN1:.~fi-?f:.o rc!fkl;::fj:v--f.r~17-~ 1 1 mW~ 5 mW(J)~,~~ 

WM Lt:.7Bi~~ fflv ', 8 - 1 6 ~~~tit:. 7 /' ¥ .b.fi%:a:~Jk L t:.o 1 1 m W0),1{ 
20 17--e~i/<Y--? ~~fflG L, 5 mW(J),1{17-~Wf~~fi? ~ .{ v? 1'*°-,,{7.-{ 

1'.a:fi-?f:.o t:.ti. L ... JflmY--:7W.~(J)~i/<,,"'1v.A=a:1i~';::?ttil-t-0Y-1v~""''v 

.A ~-78i~=a: fflv 'f:.o ~f]ld±, i'4:J: ~ 7 /' 1"'$J: ~ (J)jili't}jl;::fi-? f:.o 

J:ir,<l)J::? l;:tc-~nt:.f~%0)~~7'-~nt1J~Lt:.~, 7--< .A? :a: 9 O°C 8 o 
%(J)t;!ffr';: 1 o o n~r"i:li5ca-t-oJJoB•:a:rrv', J.Jmarn·;t•t~-Pilt~~7'-<7.>ntg 

25 ~=a:ft-?.f:.o ~-Jicp0)~$'2i'=¥l:!i~v'f°iillt=a:~.:tt:. ~ ! , J.Juim~•Mt~~O) 
~ ~ 7'-J"j:f}. ""f O) J:: ? l;:f,t-? f:. 0 fl:lQ, WGiJ<Jicp0)-~'2;=¥J:,R0)7i1lJ~l;:Jj:;t"-:/ 

.:r. g f-9JJ'C#i ~ m" 't:.o 
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(~1 J 
im-@-jJ.A '}J.Ai;ftA ••• ~-y~- (%) 

mt:a 11#00 (!(-T-%) 
(SCCM) (f)) hnim~•n.r hn~•ff 

-tY-:/Jv 1 200 40 . 25 10. 0 10.0 

-tY-:/Jv2 200 30 20 8. 5 8.5 

-tY-:/Jv3 200 22 15 8. 3 8.5 

-tY-:/Jv4 200 20 14 8. 0 8. 3 

-tY7'Jv5 200 10 8 8. 0 8.3 

-t:/7' 1v 6 200 3 3 7. 5 8.5 

-tY-:/Jv7 200 2 2 7. 0 8.5 

. -tY-:/Jv8 jf ;;qjft,Aft L, 1 1~ 0 . 18. 5 

~-JiO)ftt{ti&~~-~l::rrt>ft;Ol-?t;:-tY7'1v8J'J:, ~Y7'1v1 ....... 7 l::tt"' 

-C.1)nJm~-f.iO)~ -y ~.,_7.1:t:tf L < :li::k Lt=.a "* t=., m~P .7.mtAP~Bii-~:li:'b:li: < 
5 L t=.-t :/-:/ 1v 1 J'J:, 1.Jo)M~•iiirf~'"e~-;1 ~ -O)~{tJ:ttt;Ol-? t;:i.I~, :fJlMY -;1 ~ -

'/J.~-tY:1' Jv 2 ....... 8 l::l:t"'-C~ l, < J! <ft--? t;:0 ft:JO, l:.~~Y7' Jv 1'"'"'7 '"ef:t~ 

~JiO)pX;Jifil;:~~ ~-E;tr~~jJ .A ~mtA ~-lt-C~ilkJiO)fifti&J!l!~fi-? t;:tJr., 

71v=f;/ l: ~~(1)7m~'}J .A#lm3a.i:f:l--ere~Ji~ .A/{ -;1 :$' Y :/?'"l::J: I? ~PX:-to;: 

l: l:: J: "'? -c b ~-Ji ~~1t ~ -lt 0 ;: l: tJ~ -e ~ 0 0 

10 ft:tol:.~cl:::tov'-C, Ge 'E;;ff:I:~ 1 0 ...... 3 0 !(-=f-%, S b ~;ff:I;~ 1 0 ...... 3 0 

ml-T-%, T e'E;;fim~4 o.-...g O]jj{-=f%0)$B!Hl'"e~1t~-ltt;:ref/di~fflv'f;::!I-~ .. 

ibo v'J±G e 'E;;ff:I;:~ 3 5 ...... 6 5 ml-T-%, S b-6-;ffit~ 1 0 ...... 3 0 !(f-%, Te 

-E;;fflt~ 3 5 ....... 6 51*f-%0)(f?!!Hl--e~ft ~-ltt;:reilkJi~ fflv 'f;::f.i~l:: 'bJ:~ l: fRJ 

:mO)~*tJr.~~ ~tl,t;:o 

15 *t;:, Agt-'2;*ttv'~•.lll:a:Jt.1v't=.:!1~, ibQv'f'iAgO)~ff:S:~1-....1 o 

}Jjtf-%0)t°Bl!J'"e~{t ~{tf;:~-Jll~ JtjJ., ':1£~l;: b ~~O)~*tJ~~3 ~tl,t;:o 

~ ~l;:, Ag 0)-$-b l, < J'J:~$~fl~ l, -CA u, Cu, Pd, Ta, W, I 

Rh, Ni, Ag, T 1, S, Se, P ttd.J:VNO)?~O)Pfl< l:tlJG~~ 

20 1 ....... 1 O JJ;.: f-%0)fi!Hl'"e~1JO L t;::!l-~l;: b IRJ~0)~*7Y~~~ btt,t;:o 
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ft.:f3, ~ikJi 4 ~:'1f~.6XT o ~, .A.r\ 'Y -7 '}J .Al: L -C7 Jv::f;:,, l: fif*OJ~fl'}J .A 

-~:JHlt'-C~ ~ 2 n mOJM 2 WC.tll<Ji 4 a ~~PX Lt;:~, ,A,r\ 'Y -7 '}J .A ~7 Jv::f~i;: 

~J!L-C/.I;:~ 1 6 nmOJmt tatlJi4 b~~.6X;L, fii'(}.A.1{'Y-7ff.A~71v::f/ 

l:it*OJ~.g.'}J.Al;::~J! L -CJ.I;:~ 2 n mOJm 2ta•Ji 4 a ~M-a~PX; L, WC.tll<Ji 
5 ~.6X~OJ7 ;v::r~•*~.g. P -ArifEJ..l;::.t .:s•1tmiit-rr:bt1.i0~--::> t;::#Jfl, 7 ..{A 

~ O)l)iij·]j~~ < ft.o~N:75~~~ht::o m 2iai/<Ji~~PX;'t"o l: ~O)~.g.jJ,AO) 
•*7tJ±~~x. -cm 1~•Jil:m2 tai/<JiO)lJZ~1¥-J7~~•*-a1i:a~ 2JJJ(T-%t1~ ~ 
2 o JJ1( T-% ';::ilAJfit't" o l:, JJaim~•';:: ct o ~ 'Y -7 -1:¥/-J±~ t l: IRl~OJ~* l: ft. 

-:> t=.o m 1 wai/<JiO)Jlf~'2;1f:R7}~jg 2 iajkJiO)•~-a-:ff:S:OJ 1/3 ~"""f~t:b-:> t=. 

10 ~fl,;::7'..{ .A~ Btif~J'j: 2 %~ ( f~-:> f=. 0 m 2 ~tf<Ji 4 a t-m 1 waf6T<Ji 4 b 0) l:~ 

~ ~ n~-15 ';::OJ .7j.W.6X; Lt=. l: ~ t filiHPJJ ';::~J5Jt L t=.:!i-€11;:: l: fll < ff.I. t=. 4\flt7}~~~ ~ tL 

f;:o ~ t=., m 2 refilkJi 4 a O);tjf:~ 1~1 0 n mO)aJ!IHJ~~X.t:: c!:: ~ ';:: t !{<ff.I. 
t=.4\ftt7}~~~~:ht=.7}~itlf:~ 5 n m~J:J;::-J-o l:reS~lt7}~~< ft.~, rei/<l;::~,~ 

f~,1-\17-i)~~ 1 mWJ:¥/- Lf=.o 

15 [~J!di{J~ 2) 

~J!dif9ijl l:IRJ~O)Jif.&1 a~' ~tc(J).A.1{'Y-7~~¥,f~, Jijf:O)~-tt:JoJ:l} 

M~lt';::.;hf=..A.1{ 'Y ?~tlti*JOJjg 1 .A.1{-y -7*';:.~fll L.t=.a -7-J/ 'Y 1-- l: L -c 
z n s l: s i 020Jilfl~~m1t', 7Jv::f/'7J.Acp-z;O).A/{'Y-7 9 :/'!/',;::J: ~J¥ 

~90nm(J) (ZnS) 80 (s i0 2 ) 20 (80C'.20l:tt.:c1v%) (J)mt.:t-

20 -.1~- v-1' Ji 2:a:£toc1 a J:J;::WJiX L t=.a ~It'~.:. 0)£fi:t-m 2 OJ.A.1{ 'Y -7 ~l;:: 

#th Lt=.~, 7'-J/'Y 1--l: L-CC r 2 o 3 ~ffllt', 71v::f/'7J.Atp'1:(J).A.1-\'Y-7 

9 ~ !/'';:: J: ~ J!J ~ 2 0 nm 0) C r 2 0 3 (J)M-f~Ej.Ji 3 t'fl{Ji L f;:o ~ ~ l;::;:: 0) 

iiti~jg 3 .A.1-\ 'Y 7' ~';::#llJ Lt=.~, -7-J/ 'Y t- :t-

A g 2 . 5 G e 2 o S b 2 2 . 5 T e 5 5 ( 2 . 5 , 2 O , 2 2 . 5 , 5 5 J'ijjj( T 
25 % ) (J):)l~f.$; l: L -C, 7 Jv ::t :/" '}J .A cp '1: 0) .A .1-\ 'Y 7' !) / !/' !;:: J: ~ ~f:RJi 4 ~ 1 6 

n m(J)J¥ ~ ""t:f.fi/i Lf=.o ~O)~, £1i~-{~~WJiX:~l;::#tJJ L, ~~'.#fm~cpl;:: 

-'.if:n~r~,$:• L-C~tlk.li 4 ~f1Hl::9&l:! Lt=.o ~1t,-em4 .A.1{'Y-7*f;:£*i~#th 

L, M 1 ;t--/~-v-1' Ji~PX; l: IRJ~~H;::~ ~ 1 8 n mO) 

(ZnS) 80 (S i02) 20 (80l:20c!::J'i.::t:-J]....%) O)m2-f*m@.li5~.A/{. 
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-y?7 !J ~~l;:J:: ~;{WJiLf;:o ~i..-.-z;, ms.A.r~-y?7~J*J-eA IC r.g.~.a::-?7--y 

JT -y 1' c!:: L-CJJH' ... :A,r::.. -y ?1!J~~l;:J::l?A1 g 4 C r 6 ( 9 4 c!:: 6 c!:: J'iJJi{T­

%) (J)mt&M.1i6 .a::-3 5 nm(J)~~-el!JiLt:.a llf~li:.m6.A.r{-y?7~~J*J-e 

A IT i fr~.a::-?7-J/-y 1' c!:: L-C.Jf.lv', .A.r~-y ?1!J~~l;:J::~A1 9 9 Ti 1 

5 ( 9 9 c!:: t c!:: J'i!O:Jt%) m 2 &M.li 7 .a::- 3 5 n m(J)JJ ~ -z;fiJi Lf;:0 *-.r~- v 

.-f Ji c!:: ~i.IJi c!:: ~~Ji c!:: &M Ji ~ il~~Ji ~ ht;:£*i t-:A /{ -Y ?1 ~ti "IJ~ t> l& ~ l±l L, 

m 2 &:MJi 7(J)J::l;:~:91--.31UiJHl~AtiHti~~Jii8.a::-:A1::0~ ::z- 1' l;: J:: -?-C~PX: Lt:.a 

IRJ~l;: L -C, 'b ?-tt:(J)rm~fi£f.i 1 b J::l;:, 

(Zn S) so (S i 0 2) 2 0 (8 0 ~ 2 0 c!::J'i-=E-Jv%) (J)m 1 *-.r~-v-{ 

10 Ji 2 ', C r 2 0 3 (J)1*illi 3 ', ~-Ji 4 \ ( Z n S) a 0 ( S i 0 2 ) 2 0 ( 8 

0 ~ 2 0 ~ f'i-=E-Jv%) (J)m 21*tfli 5\ Al 9 4 Cr 6 ( 9 4 c!:: 6 ~ f';;}:Jjj(-=f-%) 

(J)~ 1&MJi6 ' ... Al g 9 T i 1 ( 9 9 ~ 1 ·~ J:tm'.:1.:%) (J)j; 2&M.li 7\ ~?J.. 

IUiJHl::W Bti-W-3 Jjj 8 'a-11m~m Ji L.' 2 ~ (J) £ti a-' ~:91--MiHi.l f l::m Htif*if Ji 8 ' 

8 ·~ P'JiJllH;: L. -C%f00 ~ -lt"-C~~1f1JJi 9 l;: J::-? -c ~~ l? .g.:b-lt"t-fi-? f;:o .::. (J)ll~\ 

15 ~~1f1JJi(J)jfi1£.a::- 1 1 8 mm.12},J::l;:-t"-5 c!:: tirft c!: .. (J)jj.,;: J:: Q~jflflj]i(J)~j~ 

ii~~.::_~ l;:( ( ft-?f;: 0 ~~Ji4'l;:%J"l,"'(Jj:, fG•Ji4 ~~~ftfttfl'.:~J!l!.a::-fJ 

~·Ji4, 4'(J)~}i~, ~*:$J"J±c!::li5ctl~r1=1,t-~;t, ~•Jicfl(J)G efttf~~ 

:t3 J:: vs h ~ft~(J)°'2;lif:fi.a:~.:t t:. 7--f .A? <7)1<.i~(J)fl•(J)"if" ~:1' Jv(J)~k 1;:--::> 

20 !1<l~tfc(J)"if":.--:1'1vT'--f .A? a-.m#L, -t-h-t'h(J)~~:1'1-v7·_., .A? a-~M!W~ 1 

~liiJ~(J)JJ~-efJJWH~a-fJ-?f;:~, 1"7.-f :t'~ffllt'-C s-1 6~~~hf;:7~?7" 

Af~%t-ref6kLt::.o -t-(J)~, .::.tt,~<7)7·_., .A? a- 1o°C9 o %(J)Vit!irl;:4 o a 

r:ii:li5ctri"" o hnlm:~• t-fi1t,, hnlm:~•~ !" 7 .-f :1'--c+(J)¥f1: 7 .A 1' t-fi1t ", :i:. 7 -

v- 1' n~~·fij(J) 2 fff .12},J::l;:ft QT -{A? (J)tklct-WM""f;:o J! ,;:, fJJWHta-fi-? 

25 t:.f~(J)*-"if"~:1'1vl:.--::>1t'-C, 1"7.-f :t't-fflv'-C 8 - 1 6 ~WM ~ht;: 7 ~?f Af~% 

. (J)~•a-7·_., .A? Q)lliJ-iieffl;:ft ~ )!& lArv', N~ t L < f±re~:i:. 7-il~~~T 
o@llct-lil~f:.o ~f6k]jcpQ) G e ~1t~:t3 J::t}S b ~ft~(J)°'2;lf:l:t-1£;tt~ c!:: ! , 

:I:. 7 - ~~ 2 fit J2)._t I:. ft'? f;: 7· -1 A '7 tXlcJi~ 2 (/) J:: ? ~;:ft.'? f;:c WBf6kJi cp (/) G e 

•ft~iOJ::tJS b ~1t~(J)°'2;1=Jit~~;tt:. ~ ! , MP? ii& L~~(J)lfilliJ:t~ 2 O)J:: . 
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? &;:fl""J t:.a ~i}Ji tpO)G e mUt~:to J: VS b fitft~0)-$1f:i:O)i.ft!J~l;:J:tX P S 

ittla-Jffv', Ge :toJ:VS b O)X P s /...,..::.-? 1'1va-t0 --? ~lftTo .!::. ~ ';:J: ~ ~ 

~t:.0 fJ!:to, :3!!t 2 l:.:tov '"t", a J:tfitft~~-0) G e 0)-$1!f:I:, b f'j:~~* t:.J:t~ 

~O)#f!ilUt~~-0) G e 0)"$1f :Ii:, c J±fitft~~-(J) s b 0)-a-:ff A, d J:t~-* 
5 tdi~~O)#fitft~:IJ\gO) s b 0)'2i°:ffii~~oo 

[:a!!t 2 ] 

--~J± ~il:~IUJ 
( 10-5Pa) (~) 

a/(a+b) c/(c+d) 

t:t7° fv 1 10.0 60 0.6 0.26 

t:--7° fv 2 5.0 10 0.5 0.2 

t:t7° }It 3 3. 0 10 0.4 0. 14 

t!l7° J1' 4 1. 0 IO 0.2 0.07 

f!/7° J1' 5 1.0 2 0.04 0.02 

t!l7° fv 6 l. 0 1 0.02 0. 01 

f!/7° J1' 7 lf$Hl:;~J:Mtl L 0.01 0.005 

nnimiit!lti~~7-v-~~~ 
iltJ~L, 

2ill-£L.l::l~fJ!"".> t:.t~ 

1M*-tlc ~~1dmlk 

(10 tki:Jl) (Ii!)) 

0/10 3 ].)Ii!) 

0/10 10 ].)@) 

0/10 11 JJ@) 

1/10 13 ].)fat 

2/10 15 JJ@) 

3/10 . 20 ].)§) 

8/10 20JJIID 

~~/i(J)~ft~i:_ma-i(i~l;:fTbfl~~"'?t:.-if'~:1'1v 7 J:t, -if'~:1'1v 1--6 l;:t~"' 

""C1Jn5mfitMf&O).:r. 7-v- 1' ~qf L < m* L, 1 0 tttfl 8 f:t;Q~ 2 ttf J;J,J:,l;:.:r. 7-

10 v- r. :0~tttk t...t:.t::Jti:-tl <, :lf:(J)? i::>O) 4 .f.t-e~1:::lf O) t (})~~~ t.. < miu:.ti 

o!l~:O~::E. t:f:.o 

fl:toJ:~l~:tdv''"C, Ge "'5:ff::l:'2:- 1 o "'"'3 o JJK=t-%, s b "2;-:ff:Ra-1 o -- 3 o 

Jjj{-T-%, Te "2i:ff:I:~ 4 O....., 8 O mtf-%0)$Bl!f)-e~ft~-ltt:.~t.lkJia-JlH·'t:.•~, 

~o v 'l:tG e "2;1f:I:~ 3 5'"'"' 6 5 JH:-T-%, S b-a-:ffiia- 1 0 ""'3 0 JH:-T-%, Te 

1s ~1faa- 3 s -- 6 s JH:f-%0)$BIH!-e~ft ~-ltt;:~if<Ji~ fflv 't:.:11~1;: tl:~ ~ IWJ 

:tiO)~*;()~f~ '?fif:.o 

'it:.,· Ag a-~-tf.tv'~•.llla-Jf.Jv'tim~ .. li?ov'~:tA g O)~:ff:ta-1--1 o 

Jjj(7-%0)$Blf~~ft ~-ltt:.ref.11<.lll:£-fflv':1i~I;: t ~~0)~*:0~1~ l?tit:.a 

~'?I:., Ag O)-$t L < J:t~$a-tl~ L '"CA u, Cu, Pd, Ta, W, I 

20 r , S c , . Y, T i , Z r , V, N b , C r ~ M o , M n , F e , R u , C o , 
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Rh, Ni, Ag, Tl, S, Se, Pt;t3.J:l}NO)?~C7)~~(~tl~~~ 

1 -- 1 o }Jj{f-%<7)$Blm-etrum Lt;:•~';: t 1RJmC7)~*7J~~~ t;,tit;::o 

( ~1ifii f§ij 3 ) 

1# 1 'C7)i:f:J,i:• ~ -t"C7)~0)~0)i:f:11t., ~ C7)rilJC7)~~jjrtiJ~'.Jt:6~ o. 7 5 µ m ~ L f;: 

5 J;l9f..C7)t!*1tr.JmUi:~fj:, ~1ifiif§iJ 1 ~ 1RJm1:: L -C, Bifi.1 a~, :t<;llf(O).A.1{ 'Y ?1 ~~ 

ft:-t;,, Ji~C7):1$J-·t1::to .J: vNmtt1::f§tit;:.A.1{ 'Y ?1ltt11*JO)m 1 ~"{ 'Y ?1 ~1::.i§a 

•L-t;:o ?1-.J/-y t-~ L-CZ n S ~Si 02C7)7ft.g.~~Jfil.t', 7Jv::i'Y:ti.Ai:f:1-e 

C7).A.1{-y?1 Y Y::r-1::.J: .,~~ 9 0 n mO) (Zn S) 8 o (S i 0 2) 2 o ( 8 0 ~ 

2 o ~ f'j;.:CJv%) O)m l f*iiJi 2~£ti1 a J:';:~.JJX Lt;:o tXv'-e-':C7)£ti~M 

10 2 0) .A .1{ 'Y ?1 ~J;:fj lb Lt;:~~, ?1-.J/ 'Y t- ~ A g 4 I n 1 S b 6 2 T e 2 1 ( 4 , 

7, 6 2, 2 7 f'j:)Jj(f-%) W8~{i.$:~ L -C, 7 Jv::fY:tJ.Atp~O).A.1{-y?1 '!J Y::r-':: 

.J:., ~fJldi 4 ~ 2 0 n mC7)~ ~-eijlfJi Lf;:o -t"C7)~, £ti~iHt~~Jlt~'::#ib 

L., ~~#lm~cJ:q;:-)E~ff;,EJ;/ij(fl: L. -CWCjjkJi 4 ~~ft9&J!I! L.t;:o tXv'~m 3 .A.1{ 

-Y ?1 ~'::£ti~#lb L., ~ t f*ifJiHf~Jlt ~ IWJmC7)~flj{~~~ 2 o n mO) 

15 (Zn s) 8 0 (s i o 2) 2 0 (.:e-/v%) O)m 2f*il.li 5 ~.fl.Ii Lt=.o tXv'~, 

M 4 .A .1{ 'Y ?1 ~ 1*J ""e A 1 T i tt~ ~ ?1- 'Y .J/ 'Y t- ~ L. -C .ffl l.t ' , A 1 9 9 T i 1 

( 9 9 ~ 1 ~ f:tm::a%) &MJi 7 ~ 1 0 0 n mO)J¥~-eft.Ji Lf;:o f*•Ji ~~· 

Ji~ &MJi~~fJiJi ~:ht::£ti~ .A.1{ -Y ?1~-~~ bl& L? l:H L., ll:J:JiC7)J:J;:~7'f..~ 

liJHtmDif*ifJi 8 ~.A 1::
0 

Y ::z - t- ';: .J: -::> -C ~;fjj L f;:o 

20 IRJ .. ,;:t.,-c, t?-ttC7)1RJ .. ft£fil bl:';: (ZnS) so (Si 02) 20 

< s o ~ 2 o ~ f'j:.:e-1v%) C7)m 11*•.li 2 '. E•Ji 4 ·, 

( z n s ) 8 0 ( s i 0 2 ) 2 0 (8 0 ~ 2 0 ~ f'i-=E- Jv%) C7)m 2 -<*if.Ii 5 '. 

A 1 9 9 T i 1 ( 9 9 ~ 1 ~ f'j:J!:I:%) O)B{M/ii 6 '' ~7'f..IHJ!fttMDi{*~Ji 8 '~ 

flJR7XfliJi L, 2 t5c0)£ti~, ~~~liJ!fttMD~f*ifli 8, 8 '~t*IiJUH;: L -CSttiii ~ 

25 -t!°-Cfljff~IJJi 9 l::.J:0'"(Jl~.,.g.;bit~fi"0f::0 -':O)ltf, fllf~lj)iO)jl[fl~ 1 1 8 

mmJ;t..l:J::-to ~1'rft~"C7)lf$1::.J:ofliff~lj)iC7)~J~il~~=- ~ 1::< < ft0t;:o 

~tlli 4 'f;:)tt L -c f:;t, EtlJi 4 ~ IRJ .. ftifftil1J.I ~ff 0 f;:o 

~~~mJ:J::C7)Jr.rr0 t::£A~O)ttVffi=tr-i~RAE:J:t, ~MfiW1J 1 ~ IRJ*ll:: L -c, J:reO) 

.J:? l::~~~:hfdi§%C7)~-y ?7-~i~Ai::Lf;:~, 7.-1.A?'~8 O°C 9 0 %0)~m · 

.. 
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rl;: 2 o o ntri:tih.tWT o:bJJll!~!M ~rr1t ', .1JJJim~Bifi~ 'Y ~ -O)jtJ~~ft"".) t::.o 

it$~J±~h.tltmJOOa-~..t .. ~j/(JitpO) I nNHt~:JoJ:LFs bitft~O)"Ei~:lia­

~X.t::. ~ ~, hU~!MWif&\."'O)~ 'Y ~-l:tW. rO> J: ? l;:ft"".) f;::o ~Q tpO) I n 

fitft~:toJ:-OS b itft~O)-Ei1f:Ji(J)?jllj~l;:f'j:X P S~lta-ffllt', I n :toJ:LFS b 

5 O>X PS .A~? 1'-Jva-1::"-9 ~~T-5::. ~ l;:J: ~ ~~f;::o ft:to, ~ 3 l;:;to\.'-C, 

e J'iltft~~-0) I n O)"Ei1f :R, f J'i4i:J; "£ td'i~~CT.>#it{t~~-0) I n 0)-@; 

;ff:I:, g l'iltft~:t,J('flO) s b 0)-@;1fji, h f'i4i:J; * t::J'i~~CT.>#itfl::~~~O) s 

b 0)-@; fl :Jt-e lb 0 0 

10 

[~3) 

·~~J± :li.!tii:~lm ~-y?- (%) 
(10-5Pa) (~) 

e/(e+f) g/(g+h) 
J.Jalm:iiitffuru J.Jo lm:Witlf(fi 

t!t7" Jli 1 10.0 60 0.6 0.26 10.0 10.0 

t!t7" '" 2 5.0 10 0.5 0. 2 8. 0 8.0 

t!tl"' 3 3. 0 10 0.4 0.15 7. 7 7.9 

t!t7" "'4 1. 0 10 0.2 0.07 7. 5 7.9 
t:11· fti 5 1. 0 2 0.04 0. 02 7. 3 7.9 
t:11· Jlt 6 1. 0 1 0.01 0. 01 7.0 8. 0 
t:l7° 11' 7 D1t~J!gt~L 0.005 0.005 6. 7 15. 0 

~~JiO)fi~Ht~~~ii~l;:ff:bft7J~-? t::.-tf /7'1v 7 ~'i, -t}-/7'1v 1---6 l;:J:t~ 

-CJJJJimiit!M~CT.>~-y ~-iJ~~ L < itl:k Lt=.o "£ t;:, ;li_iflll~ri:ii~Rtt~ < Lt;:-tf/ 

7'1v 1 f'i, JJnim~!Mfrif&-e:? 'Y ~ -O)~ftf:ttt7J~-? t::tJl, fl.JM:/ 'Y ~-tJ~-tJ-/7' 

Jv 2'"" 7 l;:JtA:.-Ctf L <~<ft"".) f;::o 

15 tt:to, J:.~-tf /7'1v 1,.._6""el'i~~Jii~it*#OO~c:ti1;:ttfl-t o::. ~ ';:.t-? -c 
~~JiC7)itft9&ima-n-? t=.tJ~, 7 1v::i'/ ~ ~*CT.>m~;JJ .A~il~i:fl-e~•li ~w 

PX:-t o ::. ~ l;: .t "".) -c t ~-Ji a-1111:: ~ -1t o ::. ~ 7J~ -e ~ o o 

lt:tdJ:.~al;::(dv'-C, A g-2;";ff:l:a- 1-. 1 5 )Jj(-1-%, I n '8-;ff:Jta- 1-. 1 5 JJi(-1-

%, Sb-@;;ff:l:~45,.._80)Jj(-1-%, Te~~:Ji~20--40JJi(-1-%C7)~1J""e~ 

20 {t ~;tf;::~Qa-fflv't;:m-~';: tl:~~ fli]~O)~*il~1~ ~:hf;:o 

~€:>!;::, fil!<T.>JG*, f;:~.~:JiAu, Cu, Pd, Ta, W, Ir, Sc, Y, 
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Ti .. Zr .. V .. Nb, Cr .. Mo, Mn .. Fe, Ru .. Co .. Rh .. Ni .. T 

1 .. s .. Se .. Pt~J::VN0)3~0)~~<~t1~~~1-10Jjj{~%0)eoo 

-e~:IJIJ L.t;:•.g.,;: t ~mO)~*i>~~t;tLt;:o 

[~~-Wd4 J 

5 ~~-Jd 1 C: ~-0)£t,&: 1 a~ .. *lltO)..A,..{v ?'~~~~ .. JJlJJj[O)J$.J-tt~J::V 

~~tt';:~j-t,f;:..Ar~ ~ ?'~fll*JO)M 1 .A/{ V ?'~,;:~fl L.f;:o ?1-JT V f- ~ L. -C 

Z n S ~ S i O 2 O)if!.g.~t-JfJl.i' .. 7 Jv::f~;IJ.Acp--e~~ 9 0 n mO) 

(Zn S) 8 0 ( S i 0 2) 2 0 (-=E-Jv%) M 1~-... ~-v-1Ji2 ~~PX L.t;:o 7X 

l,i '-e..:. 0) £ti t-jj; 2 0) .A/'~~ ?' ~ '.:#llJ L. f;: fi, ?' -JT V f- ~ L. "t C r 2 0 3 t-

10 .ffllt', 7 Jv::f~;IJ.Acp--efflj[~ 2 0 nmO)C r 2 0 30)M-{*•li 3 t-~PXL.f;:o 

~ e, ';: .:_ 0) £*.& t-M 3 .A/{ ~ ?1 ~ '::#jb L. f;:., ?1-JT V }- t-

Ag 2. 5 Ge 2 o Sb 2 2. 5 Te 5 5 (Jjj{-1-%) ~~I*~ L."t .. / Jv::f~jJ.Acp 

--e~~.lll4 t-1 6 nmO)~~""c:'~/JX;L.t;:o -t'O)fim3..A/{~?'~f>'H;:ftt*~J±1 

0 %0)7 Jv::f~ ~ftt*0)1J!i%'7J.A~7JAli{f:lt 2 0 0 s c CM,::""C-iEmlri;fJmcA~ 

15 -lt"t~~JJJ4 ~~1~9&~ L.f;:o ~lt'-eM 4 A/{ V ?'~l::£flit-#tb L. .. 7 Jv::f~ 

~~~O)~.g.;IJA~""c:'fflj[~l8nm0)ZnS-Si02-NO)M2*•lis~w 

Ji.X:L.t:.o ~lt'--e, M5A/{v?'*l*J--eA 1 C r.g.1?z:t-7'-v'Tv }-~ L.-CJJJl.i' .. 

Al94Cr5 C•-1-%)Ml&MJi6t-35nmO)W~""c:'W~Lko~·~· 

6 .A_,{ ~ ?1 ~* 1*J --e A I T i .g.~ t- ?1- ~ 'T v }- ~ L. "t .ffl 1' ', A 1 9 9 T i 1 

20 Cm:S:%) O)M 2 &MJi 7 t- 3 5 n mW.GX Lt:.o flli ~tt,f;:£t&t-.A,..{v ?'~fl 

t.r~ l?l& '? 1±\ L., ~J:.JiO)J:.';:~?f..~Hi.lf~WRll*if.li 8 t- A t:
0

~ ::z- }-'::J::--::>-CW 

PX L. t:.c ~~iH:: L. -rt ? -tf(O) ~~ft.!it& 1 b J=J:: 

(ZnS) 80 (Si 02) 20 (-=E-Jv%) m1~-1~-v-1'Ji2', Cr 2 0 3 {* 

~Jll 3 ', ieii<JJl 4 ', Z n S - S i 0 2 - NM 2 *~Ji 5 ', A I g 4 C r 6 (Jjj(-f-

25 %) • 1 &Mli 6 't- .. A l 9 9 T i 1 Cm:&:%) • 2 &MJi 7 ' .. ~~tliHOO{tmnll 

*ifli 8 't-WµJ(; L, 2 'j(O)£tJit- .. ~?t-k~Ui!ftmnllf~aJi 8.. 8 't-F"J{llJH:: L -r 
~~~IJ}i9,::J::--::>-CM'?.g.b-ltt-fj--::>f;:o ,:.O)P#, 1.t~~j)iO)jR~t-11 8mm 

J2/.J:J::TQ ~1trft.C'.+0)1fj•,::J::Q~~~IJJiO)~JMt.i~~.:. '? l.:< < ft.--=>f;:o 

J:~O)J::? ft.T.-1 .A? t-~fl~fH1~-ofti L, ~7-1:1t-.ffl1t'"t8 - 1 6 ~m ~tit:.· 
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7 ~~ Affl'%~jailL:·c.:::c.7-.v- J-.~nttl~Lt::f& ... 7'-1.A? ~ 9 O't 8 0 %0) 

~~"fl;:: 1 o o~JL,Mc•i""ohniaffitltt~fT"' .. J.Jo~Bifi ... ffiJ--l!NfOJ.:c.7-v 
- J-.¥f~.:::c.7-v- J-.) ~itl~Lt::~ ... ~O)#Jijfl;::7~~ A{il%~;d--/~7.{ 1' 

L-C.:::c.7-v- J-. (;d--,,~7.{ J-..:::c.7-v- J-.) ~?l!l~Lt::o rei'dJ~cpO)fl:*~ 

5 1fa~s~T-%~-~~L .. ZnS-Si02-NM2M•JiiO)d~-0)7Nd 

~~~*O)~~~.AcpO)~~-~~~;t-CZnS-Si02-Nm2~~~cpO) 

~~~1f•~~;tt:: ~ ~ ,;::,. 1.Jn~fit•f~.:c. 7-- v- J-.t)~ 2m:W.J:l;::J1;1c Ltcr-1 

.A? ;tj(~•':J:W. "f 0) .t ? t;::tt ~ t::o ft:JO,. reil~cp O)fl:*"2;°1f ;l;::JO .t Vm 2 {*If.Iii 
cp0)~$"2;1fii(l)?fttlti:,;::r±::t--~ ;r. m=r7!J't1*~ Jf.llt'f::o 

10 [~4) 

m2{!il:WiJitfl 
:1.JDJriit•~:t--1' .. 71 ~:r.7-i;.. ~~~ 2 ft .J2.{ :1.JU3*~•~Mt£:r.7-v-h~~ 2 m.J2.lJ:. (/) 
J:.l;:::f,t-:> t.:_7• 1A?ttJ& (IO lJccp) l;'.:fl-:>t:.7 .. 1}.~~J& (IO ~cp) 

~*-8-:ff t 
0% 10/10 0/10 

1% 1/10 0/10 

2% 0/10 0/10 

15% 0/10 0/10 

25% 0/10 1/10 

50% 0/10 2/10 

60% 0/10 9/10 

m 2 ~i1Jir:fl0)~~~1if:ll:~ 6 o Jjj{T-% ~ L t:::li~l;:J:t 1 o fki:p s ;tj((J)7 -1' A 

?~N~.:c.7-i..--t-~2•w.J:~~~~~~~~<,.~C7)?~0)8;tjc~N~~ 

O)tO)t)~li~-rmru;::tio~~t)~~t:t::o ri:*~1fii5 OJJi{T-%,. 2 5].jj{T-%0) 

15 :fifrl;:: tM~.:c. 7-t)S 2 ttlW-J:l;::ft OT -1 A~ j)S~ Cf::;l,)i, ,:.;(l, ~ 0)7-1 A?';:: 

:toit "-C J'if!f1:.t)~m1u;::ti o J:: ? ttm1'H±1:. ttii6~~ t::o 

[~-~J 5] 

~:&mf?iJ 1 ~ ~~O)J.71*~11=~ Lt::7·-1' A~,;::,. RtmY"-? ~~~;t -rre•~rr 
0t::f~,. t.ill 9 otm%t~Jl so %0)~~';:: 1 o o •~,Mc•-t".;iJJo~fit!f9i~tr~ 

20 -c. JJO~fit!ltH~:/ v 7'- ~IJti: Lt::o f$t 1 'O)cp,t,, ~ -{-t1A;::~:f1€T.;, 7 ~ ~$ 1" 

~ (J)r~i0)!¥-~nl"iiJlfEmU:t o. 7 4 µ m ~ L,. reffd:tt•J: ~ 7 ~ P-$J:Cl)jiiij.7Jl;::ff· · 
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"?f=.o fi:JO, ~aJ.1J'J:\:~ l..--C~'i, 7-~ O)fj'z:.l;:•'1f¥flO):l~, :t" ?-C:fi\t'$~l;: 

·lt'9.0) o ~~t;::-lto-v"-~ ;l'e~~ :i-~JJJ:\:~ ... -v-? (J)flffiH;:ft~O) l ~ ... :t-? -c: 
tilt 'if5~l::ft¥Q,O) o ~~t;::-lfo -v-~.:r:. -y ~/JJ:\:O)jilij)Jl::--:>v '-C~f-t~fT-? t:::.o 

fa~Jlli:JlQ)~*Ei"~it~~;lf;::(: ~1.JO$~-f~O)~-y7'-J'i~ 5 O)J::? ';:~-ft L-

[~Dftif?;J 6 ] 

00:~ 1 2 0 mm, 1¥~ 0. 6 mmQ)~l!ij*ff.-1- (fd.:tli, *' 9 :IJ-~.:f.- 1'*MB'1 ... 

717 A~) tJ:. ~:di l? ... ~ 2 '::7F ~no .t? ti rnni:=> .. fRJ,f:.,p:j~O), ~J.t,~:t!l!ltf~ 

O)~[fij~~J:O)) ilitP3mJ.15rfiH::JJf0o *-~1.f[RJ!::51E?IJ ~ht:::.i;\: 1 '~ Jlitp:J™ 

10 .15rttH::JJ£Vo-*G1.fftiJl:::ML?IJ ~tit:::. 7 ~ P-$1 "~ :Vim/JX~h, t:f4: 1 '(J)q:i,r., ~ :t­

h~ ~tl€T 0 7 ~ P-$ 1 "O)lfr 1L' ~ O)JifiliJliJ~-ti 0 £ti l a ~lcl!Mffli': l...-f:::.o 

::.ti t,(J)£tiJ:l::, ~nmf?iJ 1 ~ 1PJ~(J).1J'W-c:tF~ ct:::7·.-r A~ l::, Jl:m--v-~ * 
o. 1 µm ~ L--c~~~fi--:>t:::.m ... t.lffi.J.f 9 o t.m~mit so %<7)m!JU:: 1 o on~ 

r"'i1i5ciitT oJJo1m~•~fi--:>-C, JJol3!~•1~~ -Y ~ -a-IJ~ L-t:::.o ti:JO, ~aJ:l.f:A: 

15 ~ L--CJ'i ... --v-? O)fM:Jl:l::·11ffll(J) 1 ~, :t-? -c:ttv'$~l::·11fflll7) o ~~t:::.-lto -v 

-? ;l'e~~ 3 ~.15lt~, -v-? (J)i™H;:ttffll(J) 1 :a:-, ~? -C:flv'$5)-l::·l#¥a0) o ~ 

~f:::.-lt 0 7-? .:r:. 'Y ~j]~O)jilijj}l;:--::>l,t '-C~t-J"~fi"'? f:::.o 

~fti<.ftl'fJO)fit*Ei"~:l.:~~.:tt;:: ~ ~tJIJ)M~•f&(J):/-y ~-l·:t~ 6 O)J:? l::~ft 

l..-f:::.o 

20 [~Dfii-1?~ 7] 

~~ 1 2 o mm, J¥~ o. 6 mmO)~f!JJ~f.-1- (f1iJ.:t1i, ~ 9 t.J,.;__~.:f.- rWBll, 

iJ7.A~) tpt;.tll?, ~z1::7F~tio.t?ti rnnt? .. fRJ,L.,p:j~(J), ~J.t'''i!i!J:Mf~ 

(J)~mrn~~J:O)) il,!P3JliJ.15r~H::JJ£Vo *-~JJ"rttn:~JU ~ ht:::.iA: 1 • ~ l;£JtP3JaJ 

/JiRH;:~vo~~/JrttH::Mt~J~nt:::.7~ r$1 "l:7)i~~~h, ~ c:,,::, ::.ti,~ 

25 O)ff¢ 1 ·~ o v 'J'i 7 ::..-- rl'ffl 1 "tJ~ p:JmJJJ"ftiJ l:::tdJ.t '-Ci<lf£0)n4:$5)-~v '':tfllc(J) 7 ::..-­

rifB5)-l::~tiJ ~n-c:td ~ ... n4:tf~~~1''J'i7 ~ 1-:--tfB5)-(J)~,(J)1t:b.llZ1::, ri 1·~o1'' 

''i7 ~ r$ 1 "n~:t-:n1;:r~"?-CJJ£Vo P3™.15rfil l::JlJ!7S--:>-C7 r v .A·tt¥&tt ~ .. ~ 
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