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t~:to, S~cp~;:~:ff ~ n-?>~a:7C•~-tQ)-$t~t~g{~lftaf;:U t..,-c-2;:ff:I:~ 

:Jtab-?>IJJU;:f-;t, fit{!::~, lit{i::A 1' t:Z :Y'7"? A, i!it{i::.1< !J 17 A, ft{l::.7J1v-:/? A, 

*±D:7C• (RE) ft{i::~, ft{t~.A"YA, lit{l::::u<1v1', li{t"Y:Y;if:Y, IHI:: 

7 Jv ~ .::::. 17 .b., itHt; !! er A.to J: Vit{t 7.-1 •a-, i.-.tJ,-C;h,F e 2 0 3, S r O, B 

10 - a 0, C a 0, R E20 3 ('ftt:'. L, P _r C~ P r 60 11, Ce f'j;C e 0 2, Tb t.i:T b 

- · - , 407) , -Bi 20 3, C c>O, MnO, A 1 20 3, C_ r 20 3tQJ:t}S i 0 2f;:ttUJT?lo 

*~!JI (l)i1:ri cp l;:tQ\. ''"C Di{ -T J:t R /Mf':t, tl};; L. (Ji 0 . 7 "'"' 1 . 5 ~ ib o o 

M;f):t 2 ftDj (l)tAi~.. fil?ilT o J: ?- J;: fiJfil'P:Jllf(I) ~ ~-f':tM = R c T .Q .:. J: ;6Sg_"f *. L. \I ' 

i'}S, Ml;:.ML,-CR~~jlJct".O;: l=l;::J: ~ .. *~IJl3<1)3VJ;W:;V~tf~~tL.Oo 

-_-- 1_5 - -*~JYJ(l)~:~fHi .. *~fM(l);t:ti"tJ~1f'_t~ < __ l: 'b 2~(1)At_t . .Q ~:z. !J -ti.Ji:~~ l.., 

;:tt,~.Q)~.:1 !J-ti.Jfi>S4 0 0°C"'"'4 8 0°C(J)iQl!lt::fji'£L,, 7J:.--::>:,;h,t::,(l)~(J) 

IK!MtttJS 5 °CW.J:~ib.O:!ilitf;:, *ff;:~~~ib.Oo :: Q)J: ~Hr.31Jc(l):\:-.::r. 9 -tJl 

~~'b~:ffti!l:T.0.?:. J:-e, ~~~Hk/HcJll~~l.,( ettlf~tL~ ~;:Jtl~, f.lj{ilfj 

~Co~R(l)•~t~1"~<t"~;:l:~~~~~~o 

20 if- .::z. 11 -mir ( T c > J'i, att~~tJ~~•¥-l:ti" ~ ~-~~;:~1~-r .Q c ~ (l)u 

~~oo Tc ~i!l~T~J;:f-;tlt'< --:::>ii:.(l)jJ'~tJ~ili.>.Qtl~ .. tj\fJ;::f,lf((!)T c ~t~il 

tt~~(l)~-&J-:t, t: - " t~ l:"~lJl!J~~ :..--7" 1vO)U ~~{I::~ -tttl ~~ ; , i!ft-m. 

J.i:d:h-~11<;: ~ J;:J; lJ Tc ~~~.Oa .?:. :. ~ .. ilfl::(J)jg:Q!J;::J-;t, i&llb'A:ili.Jtt 

(V SM) :lJS~( fflv'~tl..Qo .?:.tl.f'i, 1!1~~~7"1v(J)]i!Jl!H;: t-?r~~iitT 

25 -3~fL,t-1i-tl L~T1''f;:~~~-3o 
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llJ~"!J- :Y-:/ 1vti~*~ 'bif5~{:;ti::-e 'b .t "'"/J'{, ~*(J):ti-€1 titif.\tt(f)fl•~J (J) .t 

? ft.b(J)-e'iJJETo~,J!~'{;b,Qo $J~C7)~f~.Y-:Y7"/v~-f*~~-l;::JJ.fl.~~ Q cl: 

? J;:, lt1~ o:>tt6d~~~Jil1¥:-e~ ?> tal!~"!T './7' 1i.-t-t1. ?>-" < 1J' ~ < "t-?> :. c »~ 
'Jlf "£. L. < , ;; ~.. 1'-ti.Jm!t ~ .t:t~l¥.J~ < -t ?> :: c "»~tff ~ t... v 'a 

5 -Y-'./:1' 1v~'J:A1Jtt~ 'b~:/5tt-e-t J:: \t 'i>~, A1Jtt"!T Y:1' 1vl1)tlitf:J:l!{t~l.rfdl 

jjftij-c_;-~-?> c '11!1JIR:H:•m•, c *S:UiPJJ;:~J:eT" ?>:::.. ~ ~~'!if'i. L.v'o •1Jtt~ Y 

:1'1vl1)tl--a-J:J:, !fst1JftilclPJ-JJJtiJl1)S!{t~~J:iE'Too "!T'./:1'JvQ).111tJ:i, 1 T 

~U: (f)+;t1;:* ~ t.tstt&~Ffl;IJJJ t... -err? o li#l:J:~t.i ~!111 t, it. ti, tJUf f:- .1:~1 

f,t;O~~~Y:1'JvO)itt{~~jlj:et...-Clt'( ;6~, :::_fl)}:: ~.$:tl-J:J::i:( i:JljJIJJ..,f.tJ..'~), FJJ 

10 ;IJDL"t"t 0. 1 TJ;l""fQ)fiv'SUl""f-C:-lJlUti!-t?>.::c~flr~ Llt'o .::nJ'J:, :k~tt. 

Q~FfJ1JD t.tt.iO~ bllJ~T o c, :\=- =z. Y -tllllblJ:~#S'.tt.&l~'b~W t... -ct...~ 

v,, ~ =z. Y -m.~;0:t1'JJIH1il~ tt. ~ ~Tv, t~ bfJ-z; cb .Q" 

2 -?(/):;\:-;:z. 9 -71.Jlt»~!JltLofJJJ~ .. ml 6 l~~T" liJ 6 J:t, t.IRT ~f)l*llc t,, 

il{t a ~MlffS}:: T Q u -Ttftt-11):;\:-.:i !1-ta.m:ili:fft-ffe t...t~~7 7-ecboo .Jii{t; 

15 (!)'8,ittt.~:1->iO~jb~ ¢ tlt#ili: J;:j01,- '"t", <T - T dR• 1-:tJ:: J;:~f·~ 1:> o o .':. .:: ;0:) t;, 

~.a: J:Jf.~-lt"t'v' < c, il!fl::: <T l;tW:f O)J:? ~;:Sf1~Too -S:-f'... 11.~J::~J;:{*° 

-:>-C' ~iJU;:lt{~tJ~i.liPT?Jo ~\.'"'"(l, CT -T dB•Jj:"'"fl~8"' }::ifp ~, S,t{(::t1) 

7.&Jlp;;O~k;l~;!1:i~f.too ~lr''°t:, cr-TdB.l':t~aJ:l;:C!J"'-c~b~ ... ~ftt,.::W!{t; 

;b'{~p-J- ?> o ~t- '~, er -T Elk•l~Pfvt"Ff~8-c ~b-:> -c.m11:::(f)l.*Pil~iti~~~ 
20 i;:t1. tJ ft.:bH;;, li"~tf~H;:IMt~~-t!t:t ctt;;io :::_(J)q -Tdkk~H;::fd1t'"t", ~rttu~, 

-tt.tt:>t:.,J:J;:l!J:Q:l ~ ""ff;:8-C. ~Nl::-t -?>#...*. t~':J:rl~8t1:1 ;J:.1::8..--... C.~{~T ¢ 

~ .. ~;:t,Hto 3*C7)DUilt-, {a7;fi:fWJ~~; I, II .. III~Too ~-I c!::?.i~IIc!:: 

O)~~n:t«tfi.-{WjO)~ :::L. !) -tl.~T c 1 -C:~ ~, ~III c ~-}:: (f)~,#:]}~ifljti:fRtt 
O)~:.i. 9-i'i.J.f T c 2 -z;-1:>¢0 ~ =z. !J -t.i!f;O:t 3 W..l:ffi'£T .Qtl~ ti .. .:: C7)j;~ 

25 1;:~ t ""C, er -T as•~:.;~~ .:z. !J -m,~~:it~o.:: ~ i'l~-e~ -?>o 
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~l!c17.> ~ :z. !J -t..IJrtJSfttET o -~" ][ v '17.>~17.>tt§~flil'± 5 °CW.J:... tz=f * l., ( 
f'±l O°CW.J:"t'ibQo .::nbl7.>~.::. !J-Ul&f'±4 0 0 ....... 4 8 O°C17.>ftl!H;::#:f:EL., 

lff * L. < J'14 o o ....... 4 7 o °C.. J: ~ ttl* L < J'± 4 3 o ....... 4 6 o °C17.>'6WJl;::#:f:ET 

Q.:: c 'IJSm* l.,v 'o f.J!:to, ~~f.J!M~ S r 7 x 7 4 r 17.>~ .::z. !J -tUI'± 4 6 5 "C 

5 mll:-r::ibQa 

.:. .:: ~ .. •t>fg;fl:fJt~l7.>~.::z. !J -?B.Jf l;:::t~:Ht o;.t{~ (a 1) (}),. 2 5 °Cl:::t1:Ht Q 

;.t{~ (aRT) l;::~-to~$ (ul/uRT) J"± .. tff"il..(J'10. 5%-30% .. J: 

~ 18-* L < 1'11%-2 0 %, ~ b ';::tff* L < 1'12 %--1 0 % "t'a;,oo a 1/ a RT 

'IJS o. s %*¥1Mi(l):Jll~ .. .t ~ if6ttiti.ll.U17.>~:z. !J -:-ti.lrt-~W-to.:: c 'IJS12191£c f.J!oo 

10 ll:l!c17.>*.::r. !J -'11.ll:J'± ... 7 ;I: 7 -{ r*SlaCl)Mjl"fft~'IJS, -~a~H;:AfJ!oM~7 

x7-4 J-.O)~fftllil~t.tot::~l;::~m't"o c~;1<'_·t.;,noo t:.t-!.L .. ~:z. !J-lll.ft 

. z}Sfclft~:B:T o:1il-@--c" b .. im'*'C1JX.@l1Ji'~-c'J'±M$iJ:. .b f,t o •*6fJJ~7}:t~tfj ~ 

tLoa d1Ji'at.t=.:Ut~.1JD~t-Jfiv'tdl~ .. lm~;. ··(l)~::z. Y-UtJS#:B:i""oDS, 

· .:: Q)t&~.. :\"-:z. !J -tdGDl!cJ'± 2 .~ t~·.Q.:. c ;QSJ3:~ Iv J!"t'~?>a 

15 ;f:~ijl'JO)Sl:Q"cj:q;::;to\.'-C~ ~il:7C*Il::~i""oA, R, F e to J: OM-'th~ 

tl,(J)~f+O)J:t$J'i, ~1-~ t... < f'± 

A: 1-1 3].jj{-7-%, 

R : 0 • 0 5 ...... 1 0 Jjj{ -7-% .. 

F e : 8 0 "" 9 5 Jjj{-7-% .. 

20 M: 0. 1 ....... 5 Jjj{T-% 

"t' ~ ., , J:: ~ tff "£ L. < I'± 

A: 3 ...... l l)jj{-7-%, 

R : 0. 2 ........ 6 Jjj{-J-% .. 

Fe : 8 3 ....... 9 4 Jjj(-7-% .. 

25 M: 0. 3---4Jjj{-T% 
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A: 3;..,_,9Di{T-%, 

R: 0. 5-4}.Jj{T-%., 

Fe: 86 ........ 93Jjj{T-%, 

5 M: O. 5 ........ 3JJ:-T% 

i!;l;,,oo :re•A0)~1ft~~1>~"t'~o ~, M~7 :r.. 7-11'~t~P.tl.-f.tlt'iJ~ .. a -

Fe 2 0 3 ~Q)~-~~7}~~< f.t.Qo ::rcltA0)~1f:lt~~~T~o 2::, Mll!7:r..7 

-1 r »~~Pl l.-fllt':Q~.. S r Fe 0 s-x ~Q)11=1t~:f6~~ < floo AcpO) S r 0) 

~·~ .. S~L-<~s1~~%~J:. .. ~~&*L-<~10~~%~J:. .. ~;~& 
10 ~ L-< I± 1 o O}Jj(-=t-%-eib-50 ::rc•AcpO) s r O)Jt$7}~fttT~o ~, ~fllSMtrtiJ 

J:. '= ~;fJ O)~ t. It '!PJJ:. ~ ~~l:.~o ;: l; tli-e!' f.t < fl 'Oo JC.•R 0)~1f:ll:7)$1> 

f.t't'~o ~, 5C~M<l)lilWt~tpt,t< f.t··.:>"'C L~? Q)i!, .fil1l\4tttrtiJ...t~*i)~'F 

+it~ t.t .Q 0 :re• R 0)~1j'A;;61~T~ o 2::, ;t Jv './ 7 :r.. 7.{ 1' $;0)~1!~0)~ 

7l~~ < tioo 75*MO)-a-~t~~Pfl-t'~-Ct~T~-C·~h iJ!•*ttiPL.f:~~~~'F 

15 tt~ f_t.Q 0 

*~'JjO)S!~cp~;:f3t,v·c A, R, Fe $LtlJMO)~-rttf'±, 

i!~T;: c ;;3i-C:!- 0 0 l:.iC.~ I l:.iOlt'-C, x, y 10 J: V z l'±, f!ii'C {A+ R­

( F e + M) / 1 2 } / S i ~~1YiJE~i}E$Gf!IP-l ~ f.t.,, * t=., tniiaR/M~ift 

20 tr.r *. L.. ~ '*Hf:J F"J c t.t o J:: ? l:.ttt~-tttA'! J: v 'D~ .. 

0. 04S:xS:O. 9, 

0 . 0 4 < y < 1 . 0 ' *fl;: 0 . 0 4 < y s: 0 . 5 ' 

o. s<x/y~S, 

0. 7<z<l 
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J:.~~ I ';:::to\.''"'C x il$1J' ~T~ o c!:: .. -tt~bi?~-R O)'li;OS!;l>f,t'"t~ o c!:: .. 

'Ai;if:,7 :r:. 7...f 1-- J;:~To71::;1iMO)mJ7'4J:At::-~< '\:~fl< ~-::>-C~ -C .. taiflll!-ft 

JP.JJ:.~:m:toJ:"Cft/~td±847i~St»~J:.3?b.=*:6;~+~c f.t-::>-C < .aJo x ;;}S*~T 

~ o c!:: 7'7.;la 7 .:r. 7..f t- cpf;:~;fiRiJ~-jAliJfl~~ ft< f,t-? -C~ -C, 1;1J;ti-;r;:e• 

5 R t-~tr~ Jv Y 7 .:r. 7 ..( }-?liU \.., -C~flll!{~'IJSitt<t.t-? -C < Oo y iJS1j' ~ T~ 

-?> c!:: ~flllt{l::IRJ..l:.~*:t:l J: 'C$/'i 1tJiA:1J~ltW-IAJ.J::.~:m;0s~+~ !: fl--:> '"C < 0 0 

y ilS;lc~-j-~ o ~ 'Aj;la7 x 7-1 J-. cpJ:.::rc•M:V$fR•liiJfl"'e~ fl< fl--:>'"C < Oo 

~t::.., :7e*Mf>i1R•!i!il•-e~ o&lm't"~~'"C'b, ;\j;tt'.itlk · (K 1) ~Aj;i!fl.t 

ti (HA) (f)~{t;>lijc~ < ft--:>-C < Oo z 1}$1J' ~-t~-?> ~ s r .:10 J: 'C1:7C~R ~-6" 

10 tr~lttt*1tiliJ;l~ot:.~ .. tilflJl!{tilSiif:( t,t--:>'"C( Oo z ;6S*~T~ -5 l: a -F 

e 203~*f~tt:n:•M~~tr~l1~.A. l::"*Jv7 :J: 7-1 1'-*6ilHl;lo1t~ .. tsfalt 

{~';()$~ < f,t. '? -c ·< Q ii 

J:.ta~ I J;::.tclt'I"(~- x / y-·:bS1J,~T~'"C'-t-jc~"t-=fi'"C' b7C.R c!:: JC;liM l: '1)filli 

IJcO)lJl•t1;c!::ht.t<t.t~ .. W~7~7..f r•(l)·~~$~.fi.tl.,~-j-(fl7.>o ~;lfM. 

15 '/JS 2 fdlj;..( * !--''t"ib.-:> -C.. n~"'.:>:JC~R ;;3! 3 fdlj.;.( ::d-!--'\:;b 7.>-~, {iffilfl.:lJZiJ(I)~ '"t7 x 

/ y = 1 c T 0 .:. c i}$-~~-e;,, 0 ;?}$.. flJXfS L. t::.. J: ? 1;:: R ~~jlH;::-j-Q .:. c iliff 

°* l..'-''o ft$), x / y ii! umQ)fJl.-C:ff~tQ!mil!:;k~ \.'J.!!SHi .. y :QS1J'~ < "'C 'b 

F e 3+._ F e 2•0)Jn~l;:: .t--:>-CfJBilc(J)lJZ.:iJi c!:: tl.o 1t~"t1'i:>-?>o 

.m.s.t £-a.ttt.rt J:E~ I l;:.tci.. ''"C.. 1t• ( 0) O).lfj( 7-lcl"l 1 9 ~ t~ .-:> -C 1.- 'o t>~ .. 
20 .:.ttl± .. MtJ!T~'"C' 2 {iBi, R :QS-j-~-C 31rffi'"f!'(h-? '"C .. iP"'J x = y.. z = 1 (I) c!:: ~ 

O)itt$0){t~t!ai.ftfit.tt:£-~ t..t~ b(f)~i!;;,.5o M:IO J:: t1R(f)•fll~x .. y... z ({) 

fill~ .t ~ -c.. •• 0) lij{ -Tltf±Afd!-:l -C < :5 o -~ t~.. f'~ ;U"i~.fi.t#'. l!J~:O!~~tt~ 

l!J~O):t;.g.i-;t, ft•(f).?\:tft (~-17.7::.--~-) :6~\.1'~oRT-m~:6~cboo ~;,~ .. F 

e J'iM~ 7 :r:. 7-1 J.. c:?l:::to11'-C J±ii~ 3 ftBi-C::f.¥:0:T .Qil!, .:.ntJ~ 2 ftBift c·J;:r£{t 

25 To RT~tt 'bib o o ~ t::.., c o •(1)5C•M 'b 1ilfilri>~~{tT -5 PJtm·~iO~ ib ~ .. .:. .tL 

' . 
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t,f;::J:: ~4;:},ljC.l;::~-j-Q •• (l)J:t$f:t~1~TOo *Mk:m#'"'C'I±, R{f))filf~x, 

Y, z O)tt•;::J:: b-fft•<J).lij{-Tlt~ 1 9 c~;r. L.-ca;,o ~~ .. ~•O)•*O).lij{-Tlt 

ti, ::.ntriob~..Pii{f Ltt11~~-=>-C J::v'o 

li~itJl@tJ'i, 1it1f X.~:l:~tffti c·l\:.J: '1 ?JIJ~T o;:, ~ ~~~~ .Oo ~ t:. .. J:.tc 

5 :±:moY#f£•'i, X.fitm~'8-TkaffiJtfffl l'l;:J:: !>d~~ Oo 

it~<DMfJJ.s!{~:JQJ:~i!.1J~-<-toft.~l\:.l:t, :7e*Ac L. -CS r to.tac 

a <J)~f.t < c b 1 •~Jfiv'o;:, ~ il~!l:r~ L. <, ~J;:: s r ~J§\.'.C;:, c tit~~ l.v'o 

Ar:fl~;:j'Ol/'-C S r +Ca <Ds!laf>.Of!J..g.t;t, tff"£ L.. < l:t 5 1 JJK-T%f.J.J::, J:: l'J tff"£ 

\.....( J± 7 O»i\-T-%ttJ:, ~ bt;:tl}-j: t....< ~':t 1 0 OJJ1--T-%'"t"~oo 

10 JC*R c L-Cl:t, JJ.j:. L. < l'i7 ~? / -'f ,_ .. q)~f.t < ct I ft, J:: ~ flf* L.. < J'i 
G•±•<D~~<~t>1• .. ~b~D*L.<~La, Nd~J:VPr<D~~<c 

'b 1 tl~.fflv', *J\:.L a ~l6i"'JfH·'o.:::. c»t.tl-* Ll.<'o R~f;:~\.'-CL a O)J5bf> 

0 !JJ'@-t'i, ~* L.. < l:t 4 0 ,OO{-T%JPtl:., J: ~ :lzl* L, < tJ: 7 0 Df{-T%J;(J:.1:~ ~' 

i§;fJJl!{t;[PJJ:.O)ft.bi)~;:J';tR c L.. -CL a ~ft~ ffl\t 'o.:::. ~ :6~>l'b!lt-'* L.\. 'o ;:, hl'i, 

15 7'.7J' a\M~ 7 x 7 -1 ·H;:%f'T' o flilf?§mU'f. :It~ Jtt?i'" o c, L a ;Ot:Q t ~ v 't=. ao-e 

iboo Lt:.73~-::>-C, R ~Q) La <Dltl-ft'il~~T:g o c R<Dl!l~'A:~~ < T.C;:, ~ il~ 

'"'C'~"f ... ~©~---- n~M<DmJmitt ~ < T -3;:, c il:!:-e~ t.t < t.t ~, it~*1M:ftiJ 
J:.~*~~'J' ~ < fl-::>-C L. *; D f.tt3.. B i ~f*JfJTtLl"i, i!i•U:to J: '{}:J)'fi~tii 

li'.~-ftt< To;:, c ti~-e~ -5 Cl)~, ~liJ::~;flJ~i.>oo 

20 JC*M ~ L "'C't;J:, pt.,::< ct Co t3 J::vtz n (l) l flf).l:., *';:Co ~~'i'"J@v' 

o;:, c i>~:RT~ l.," 'o Mtp~:.$1''-C Co <D i5bbo1ilJ-0'!'1, ~* l., < J:t 1 0 J.Jf.:f-%W. 

~ .. J:~&~L<~20~~%~~~~~0M~~:to~~Co<D~~~~T~o 

~, ~lt7JIPJJ:il~~+~c fJ:-'!lo 

st::Pi.:&:t, B 20a]}~~~ tL-C\i'"'t"b J:: lr'o B203~1;"t.r.:. cl;: J: ~ -f&~t:.a:to 

25 J::. VrEtef!i~~{tt <To::. c ~~~ ~ o Cl)~, :'EMJ::lr~J~i.> .Oo B 20 3(7.)-@;1fii 
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J"1 .. S!ti;fJi*~f*(I) 0. 5 !K:ft%£.(""f~tb .i5.:. G: ;6tff "9:. l.,lt 'o B 203-fi1f:Ai3t~ 

T ~ .Q ~ , ~ftHlt{~i3~f.tt < t.t "=' -c L ~- ? o 

Si.'.5';f)}*cp•;:.J;t, N a , K:td J: l1R b QJl.Pf.t < ~ b 1 fl;QS-a-*n "'C\. '-Ct J: \. \, 

.:.tt,; ~-t.tt,-CtLN a 20 .. K 20:td J:UCR b 2 0 l:.:tAJJ L'/; ~ ~, .:.tt, '=>O)~~:I: 

5 O)~ff l";;t, i.tti~*~f*O) 3 ll:li%J;J. ""f-e cb .i5 .:. c!:: ;3Sjf~ Lit 'o .:.tt, '=> O)~~:li 

;OS ~T ~ .i5 C: , ~~-{~ ;3S-flt < t.t-"=' -C L. * ? o .:. tL '=> 0) :7t* ~ M 1-c_;• b Lt=. C: 

~... 7 x 7 4 1' cp f~:to" '-CM1f':tf§IJ ;~J';f 

(})m"t?''i3"1r ~tL.i5 0 f.t:td, .:. (/)11"~, 0. 3 < a ~ 0. 5 -c_;;t;,, o.:: G: ]}S~~ L" 'o 

10 a tit*~ T~ o c!::, ~~-{~;3Sf.tt < f.t"=J-C l., * ? {fl!., 11!.sl~f;:JC.M1 t1Stbtl:. 

•~t...-c.L*? G:"'?r ... ~Bi3t~c:.o ... 

j;fr_, .:.ti,;QJJ;tt.r~, -f1d*J'i:G a .... I n.. L i, Mg .. Cu,. T i , Z r, G 
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~:toJ:V~tlll!!JHi5°C/~2:: t,, 11!.F.&f.l.lli'J: 1 2 2 O°C2:: t,, #a.6lmtlft;:~~ 

5 -r Q ~rd'.J (:t(jE~ri;i'U J'J: 1 ~Im~ t, t=-o 

iijl\~~i!l'fdlit,tdfa~S::P©~.a.61 C11t:Ytxa1;:J:9~tJrill> a- .. • 1- 2 •;: 

~To fJ::to .. • 1- 2 l;:JJ't"liRPli"J: .. ~m.m.;r.. 7 !)-~~~i:pi;::to1t'-C 1 O o 

o °C~ 1 ~rLi~.F£ t, -C~i tdJJ~.ffl ~ ~:t' lv-C: t7.>{i«-C: i> o o 



~ 1-1 

'$~:1: (:e-1v%) 
SrO BaO CaO La.O,. Fe.,O,. CoO 

{liirE*f 12.69 0.06 0.17 - "85.89 -
fit 1.2 

~;fflt (!EJv%) 

*.llJ;J(; SrO Bao Cao La20a Fe20a CoO 

~MiifJIJ l·l 10.11 0.12 2.66 1.28 81.09 2.61 

~Miiffd 1·2 10.51 0.12 2.53 1.33 80.24 2.69 

lt~ff~ l·l 10.64 0.12 2.30 1.35 81.06 2.72 

J:t;t(f;IJ 1-2 11.21 0.11 1.47 1.42 81.05 2.88 

lt~9' 1-3 11.78 0.12 0.49 1.49 80.37 3.05 

tt•wt 1~4 10.52 0.12 3.02 1.33 80.12 2.72 

*: ~JU£*61mM-

MnO Al.o. Cr'llO .. SiO. 

0.63 0.13 0.03 0.40 

MnO Al.Oa Cr20a Si02 

0.62 0.08 0.10 1.33 

0.61 0.09 0.10 1.78 

0.62 0.08 0.09 1.02* 

0.60 0.09 0.10 1.07* 

0.59 0.09 0.10 1.92 

0.61 0.09 0.09 1.38 

{A+R.(Fe+M) 112} 
/Si 

1.23 

1.20 

1.91 ~ 

1.68 

0.85* 

1.93* 

~ 
= ... 
~ 
le .... 

"'a a 
I 
m 

1 
·l 
l 
'j 
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I 

I/ 
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~ 1 - 2 lr.~-t;Jl,6l(J)it~lr.""'.:>"""( .. ~ 11;:, •Pl~(})it•~.a: p 0 2 c1t'lt 

lf\f!: {'f*-Sth (HcJ) .. l!li'SJfl~Hf (Br) :toJ:l11Uf~~ (Hk/HcJ) } c 
(})~~~~To 

ISi 1 l;:;;J'~;h,oJ:? lr., *~~(})~bfiifUU .. t-t..e:b~.ljj(-7-J=t {A+R- (F 

5 e +M) / 1 2} / S i:tdJ:: VS i 02'$1f:l=t>~ijfJEISfUE'.&l!P9l:.~.QiJl.sJt-c_;f±, 

B•~EE o. O 5 ~EE(})#i!~ttt~it$; Lt::tl-~1:."lh ~1l\cp-c_;15pt Lt::~ c 
~~W.J:(J)S~l!f~tJ$~f €:>n-C:td t:> .. --~1£ o. o 1 ~ffiO)#rlJ~""F"t:M t., 

t:::.ti~"'t?''bS~~tt(J)-ftt""ffili c Iv C"ll~ €=int.tit 'o A'f*ilEJl::f'i, 1t•~.1Ei>t o. 

2 0 ~}£ TJ\; 0 . 0 116:.13: ~;:il!tp Lit·~ ~ , J:t~1Jd1%liJiJt. i'"t.t bi;, {A+ R -

10 (Fe +M) / 1 2} /S i ;JaJ:'(JtS i 0 2'8'1f:&O)t,\-ftl,t1\-:15i>$f!J1C.ISJUE$B 

fm:tr~·~~tL-?>M.61~1-J: .. RS 4 o o Oe£L.l:.Q)~""f"i>$;B~ ~n .. 11\ff;:, ft$~.S: o. 

2 0 ~.8:0) C ~ l;:~i(!if11Jf#.ll.6l;a-~ ~f:li!:Sl.1.JtJS~f btl, "'C\.' .Q J:i'.;*2-ff~l-Ji/ll-c."f'j:~ fit• 

~S:(})~""fl::J: i, fJ 1 5 0 00e'b.(})f:li!:$!:1J1Jet1'7}tm,~ btL-?>a .:.tt..l::)C;tL~ltiflJ 

*i.6t~li, f*lt.1.JWt~il~~l 5 OOe.~J/fl;:1&*·-?-c.to~ .. Lt.l'-b, ,:,(})c~f.tii' 

15 i!Jlt@.ttf 0)-fg;""f °bif,bf) ;:fl,t.tlt'~ .:. O)~-;Q\ ~ ~ *J!P.JJCl)~=*:i>S~ €;,tJ,.~t,;;, 0 

~Afliftl 2 

~2-1l;:::'l'T~JlJVt(J){}i·~~Jfl\t'fdi7J"fi~iifd1 clii.llU;::: L't", ~2-2 

';:fflt-~ (11B'tXkj~flrlr..t-?>1tfffli) ~-'b"011ef.i!ii.t::Pt-fF• Lt:.o t::t:.t.., 

~mt';:~ L-Cf'J:, #1m~cpC7)1Jt*:9'.B:~ o. o 5 ~B:,;:mJ~ l.,, M5fjjtf.l~~-k 

20 ti'bO)c Lt.:o 



a!t 2-1 

~:ff:I: (.:e-1v%) 
SrO Bao Cao La.,O,. Fe~O,. Coo 

{Ii~~ 12.69 0.06 0.17 - 85.89 -

•2-2 *fl'• (;r1t.-%) 
Mlfflt SrO Bao Cao La203 FeaOa CoO 

~1tiifJlJ 2 10.09 0.05 2.92 1.33 80.77 2.57 

!:l::~f§IJ 2-1 10.12 0.05 2.67 1.33 81.22 2.58 

!:l::~fJIJ 2-2 10.09 0.05 2.60 1.33 81.06 2.59 

*: ~.IUE*ilm?l-

MnO ALO. CrnO .. SiO., 

0.63 0.13 0.03 0.40 

MnO Al!!Oa Cr20,. Si02 

0.60 Q.11 0.10 1.46 

0.61 0.13 0.11 1.18* 

0.60 0.13 0.09 1.46 

{A+R-(Fe+M) /12} 
/Si 

1.34 

1.40 

1.09* "" lo" 

~ 
0 

i -..... 

~ g 

I 

llJ• 
1· 

I 
~ 



WOOl/04917 PCT/JP00/045!3 

32 

~ 2 l;:~ ~ti.-?> .t? l;:, ii;~'9U.lipjt-c_;f'± .. :llelili.li.Lt~~.:lt.: c!:: ~ (])'f*Sf.7~1b 

iJ$:k~\.'O)f;:ML., ~lfiflJ*!l.al .. -ttt.bi:>»:-T-Jt {A+R- (Fe +M) / 1 

5 2} / s i :to .t vs i 02~~-iJ$iVJfC.~!li:trifmF"Jl;:~.Q·Ji.X:·~ti, J::l::~flJ*iLGl, 

-Ttt.b't:> {A+R- (F e+M) /12} /S i:tdJ:UCS i 02~::ff:a0)\.'i"'tl. 

tr~-jj':f)$iYiJ?C~!~lfifmtJl ~?f.tL.QMJi.X:l;:J::t~.. 'f*ilf.7~1bil~1J' ~ \, 'o 

~iitlJ 3 

~ 3 - 1l;:'l'Tiia.610){/i~~t-JlJ\t'f=l~tJlJ'J:~:M!itlJ1 c!::: li!i'J~~U;: t... "'t", ~ 3 - 2 

10 f;::~-t*llWt (1ltJ'fXHJl~~l;: J: .Q~~iii) ~ b"':>~~S;i:i"t-fF1JW L.f.:o t=t= L., 

~ffitl;:lt L. "'t" f'j:, ~im~cp(])fit$~~~ 0 .. 0 5 ~.EEl;:if~ L., '* t= .. ~.slttl.§r 

a- 1 2 2 0 °Cf;:[ij;E L.Jt0 fJ:;Jo, 

~jfg{§lj 3 A-1, 

~:&fi{ftl 3 A - 2, 

15 J:l::~ffd 3 A 

'/J"' t:> t.;:-?> !f Jv-7 (£1. r, !/ iv-7 A) , 

~:fliflj 3 B - 1 , 

~:bfi!01J 3 B - 2 , 

J:t~'f§IJ 3 B 

20 "/Jl t3:J It. -?> !/ 1v-7' (J;r, ""f, !/ 1v-7" B ) , to .t V 

~1ififij 3 c - 1 .. 

~:bfi!f!J 3 c - 2 ' 

J::t~fij 3 c 
"/J.,,~ft.'6!/iv-7 (J;I.""f, ::1Jv-7C) O)-t-tL-:etL1;::J3\t'"'t°, C a£,l~(])Jt;*f'± 

25 f~l!liiJA: c!:: L., Ca t~~J!T-?> ~ c!:: 1;::.J: I? At:to J: V {A+ R- ( F e + M) 
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• 3-1 

-a-:ff:I: (.:e-1v%) 
SrO Bao Cao La90 .. Fe .. O .. CoO MnO 

tBilm# 13.54 0.15 0.41 - 84.21 - 0.65 

1t 3-2 . 

-a-:ff:a (.:C-11.-%) 
*,ftfjj(; SrO BaO Cao La20" Fe20a Coo MnO 

~jjf§iJ 3A-1 9.99 0.12 3.25 1.26 80.35 2.56 0.61 

~:hifJiJ 3A·2 9.94 0.12 3.83 1.26 79.83 2.56 0~61 

J.t~fJiJ 3A 9.89 0.11 4.40 1.26 79.36 2.56 0.60 

W:M6fJiJ 3B-l 11.10 0.11 1.71 1.40 80.17 2.87 0.59 

~:Miiff!J 38-2 11;04 0.11 2.33 1.39 79.66 2~87 ··. 0.59 

tt~fJiJ 3B 11.16 0.11 1.06 1.41 80.73 2.88 0.60 

~MiifJiJ 3C- l 10.58 0.12 2.07 1.36 80.94 2.73 0.62 

~MiifJiJ 3C-2 10.56 0.12 2.55 1.34 80.55 2.72 0.61 

tt~W~ac 10.52 0.12 3.02 1.33 80.12 2.72 0.61 

*:IUl~tiiDD~ 

AI.O. Cr.O. Si011 

0.09 0.12 0.83 

Al20ll Cr203 · Si02 
0.08 0.12 1.66 

0.08 0.11 1.66 

0.08 0.10 1.64 

0.09 0.10 1.86 

0.08 0.09 1.84 

0.09 0.11 1.85 

0.09 0.10 1.40 

0.08 0.09 1.38 

0.09 0.09 1.38 

{A+R-(Fe+M) 112} 
/Si 

1.32 

1.69 

2.07* 

1.10 

1.45 

0.74* 

1.19 

1.58 

1.93* 

w 
~ 

~ 
= .... 
~ 
~ .... ...., 

~ 
~ 
~ 
~ 

i 
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~ 3- 21;::~-t*A.lt(7)it~•;::~v'-C, Jjj{-T.ft {A+R- (Fe +M) / 1 2} 

/S i c!::S~~c!:: (1.)mJ~~mua J;::, Ca 0'2i1f:l::c!::it~~ttc!:: C1)11!~~ml 4 ~;:: 

-!£:' tt;ett-4'-t" o 

~ 3 ~;::;Jo\,\'"(, J:.tc.A .. B:toJ:VCt7)-*9'°1v-:1'P-.re•~~tt'kJ:t.~-t.O c!::' 

5 J:te.MC-TJt7}~*~~-e-~!JE:-tQ•rmP-J-e-ii.>.o~~~;::~mt.1i~~:?lt..< ifl< ti.o:. e: 
;0t-p;0~.oo T't~:t:>i? .. *~OOi;::J: ~ .. i~••~J.±rl:::to""·c~~mn:il~~t>n.O 

~ c!::7}~p;6~Qo -"JJ .. m!4c7)~Q1.J1'77~;::jf~Toc .. it~fJ1J3 CQ.)C a at 

iO~. !/1v-7' AQ)~1ifi-ff!JMJ: ~ tPfl <, 1'1v-:1'B .. c Q)~:b&f-!JU*D.~J: l? t 

~li,;:.C:J):t:btr~.::io 1-t.tb"l?, .tt~fiJ3 CQ)C a OtJ-:t, ft:!1,Q)~:Sfiifrd*1!~';::.ft"' 

io -clil~-e-t t.t < 1111'-e-'b t~v':. c ~~t>tPo .. 

:f.tt::*, S r 7 :r- 7-1 1'11~-C:~'± .. iSJJP~-C:~ o Ca O~:fi:fi~:t~lil:f.H;::*~ f,t 

~•t-lj.;t :o c :Jt.:t t>n-c~tt.:il~. ~a :to J: ve~ 4 i'}~t;, .. itfl•7!a:l'i:::to"'-c 

J-;t, C a 0'2i;ffii-e~ifl < {A+ R - ( F e + M) / 1 2} / S i t;::~:ff L.. '"C~ 

•n~*~<~t>o::..t~~&~~~oo 

15 t.t=f"d, J:.tc~~:DiifiJ"'C'{"FfH.-t:: s r 7 :r.. 7-1 H:::tolt'-C La 0)-iif!t: B i "'C'I 

t\ L.ti:. C: ::..-?, B i ~ot;::J: ".) {lit'etl.Sf'k~ < -C:~ ?>::.. c :O~:bj>jl>"? fi:.o t"t.t:bi?, 

~J3tJl)~~:iJ~~:l!J.t:i:tLo{ii~iU7'~~fl.iAIH::~lb L., L.;t)~th f*:S!./J,±Jlt Iv)!!/; 

i~ L.t~tP"?t;:o ~ t=., L a (7)-$t:'fID,Q):Wf±mJC*"'C'1Rtl L.ti:.ifJllitl;::~\, '-Ctm*5 

St::Pt:f"F~ L.t:. ~;: ::,, J:E~~:hiiifJ~ ~ liiJ~fl~:~d>~iB~ t>h-t=.o 

20 J:.E~~fi&!.gJJ ~f±, Wtft 7 ~ ?' ~to .t Vnt1t ::i /-t;v J-. -t'tt~JJO#!I ~ L.. "t' ~tiB:ft 

t;::~1Ja t..t:.tl~, ::.ti~ ~f&~natt,;::oo:M:=a-ttH~l!j(*f.l:.~:IJn t..t:.r&.g.-e-t, J:fe 

~~:ME-Wtl c!:: IRJ~f.t9)J*h~~b?; nt:.o t:. ti.. L..... ~~JJD L t:.~.g-t;::.lt-A:, '.WJ*~±~ 

~-{g;< f~"?f::. 0 

J:fC*UfJ~~fF1lW t..t:.11e~i.t::P':.~v'"t', b("f(7)=F~li-C:~.::z.. !J-U~3l.~:tE 

25 1..,. f:.0 * i\ ~*61!~ 'k, ;It~ 1ir~iJ ;QS c *8Jjf (R) ~ fl O .t ? •;: ~~ 5 mm.. ifij ~ 6 . 
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5mm(})p:]f.t:tjtl\:.1JDI. L., IJlE"!t~:1'1v~ L.t=.o lX\.'°"t:, 2 S°Clr.:tdlt'-C, V SM 

l;:J:., ~~7"Jv(}) c ~jj'fRJJ;:~ 2 O k0e(})$ti~FP:Jm"'to.:: l:: l\:.J:., 1fstt..t:.o 

~It'\:', VSM(}).Qt~~~-~~;to (t:.ft:L., i,ttJi())JJHiil{~l;:.J: .,f-15 OOe 

(})Qi .. il:t~~> .!: t..~~tm-c:, -t~7"1v0) c fdl1iiRJlr.:to•t oJJ;iilt1'~ ~ "!t~7"1v 

5 tU ~ ~li'J~l;:IJXET 0.:: ~ 1;:J: ·~' ~ 6 l;:~-j-J:? fl a -T llB•a-~ft:.o -t~ 

:1'1vO)M-t.IU±, ~~7" JvJ!JiU;:.ffilfl L.f:.1:: -:9-l;:J: ., ff-? f.:o M-tU.ftlit-J 1 

0 °C/ ~ l:: L. t:.o ~ btLt:. a -T db•il~ b, Ml~ L. t:.;15'~1:. J: ., ~ .:i. !J -t!Uf ~ 

;jtaf)f:.o .:t(I)~.* .. J:.ta~~:MII-01J""t:f'F• t..tdilt~li 2 ":>(})~ .:L !) -tUa- b 'f:> .. 

-tttt1 .. mu0)~ .:L !J -t.IJltj: 4 3 o ...... 4 4 s °C(})r151i1::ct?.,, f.iit.liJJJO)~ .::L !J -t.1JJn;1: 

10 4 5 o-4 6 O°C(})r11i1r.ct?o.::~il~t.n~~-?t:.o *f:., att.liJlrJO)~.:i. !J-m.~lr.:to 

&t 7.>.filt1'~ (a 1) 0), 2 f) "Cl;::..to•t oil.ft (a RT) &:::XtT-ott• (a 1/ a RT) ,~ .. 

2 ...... 1 o % '"'C:'il?-? t:.a fliO, ~"!t ~./" 1va- xaimttH: J: VJ MiiT t..t:. l::.:: ~, "'-r 
tL b M~ 7 ~ 7-1 t- -~~.(Ii)-? t:.o 

f:Altffd 

15 ""'fie~ 4 l;:~-j-;$.llJta-~"t ~ 7 :r. 7-1 1' ~tialt:Qa-f'F~ L.f:.o fl.to, L a iO J: 

ac o ~~::frTo s r. 7 :r. 7-1 H~:QJ-;t, ME l-t:.~~:IJD~l;:J: ~ fFl'tL.t:.o :J1f 

PX:J'i .. B*;J .A~ R*;J .A~ (})m.g.;J.A#I!!~ C 11ttEE) cp-C:fflt', jitij.;J .A(l)mf 

ta-fP!JJll-t o.:: ~ &;:J:.,, i'fi.lil#l!!~Ef:l(l)fi"t*llgfa-fftlJm L.t:.o •Ji!#ll~s:fl<r.> 

li*M.Na-~sl;:7l'To .::;h,b(})~*6Qt:Ql::-?lt'-C, -f*QtjJ (HcJ) a-ta~~L.t:.o 

20 ~*~~ 5 l;:~To 
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~ 5 ;6:.€;,, La :t3J::VC o t:~if-to S ·r 7 .:r. 7.-f t-a~""t:t.t, tt!.&Jt#lmia.lfr 

O)ft*illJJ'.l;:~ff L. "'Cilif:iliJtJi?if L.< ~1tT-0 O)J;:~ L., L a to J:: vtc o 0)\1'"' 

n t>"6°1f t..t.tv 'tfe*O) s r 7 .:r. 7.-f r a:fi-eJ:t, :115P.lt#lm§lt.£1:'0)ft$1lJl'.l;:M-t 

of~HiJ!.1JO)~ff:i'!EtJi-fttv'= ~ iJS:bt.Po 0 f.t:to .. ~ 5 J:.ffe-tL a Co "a~-~l:t, 

5 J:ij'(-7-J:t {A+ R- (Fe +M) / 1 2} /·S i ;OS, *~~"'t:~l:i:E-toGrH!t::9f..ti 

ol.>O)~~oo 

~ 5 l:.~~hom!i""=:toJ::VCJ:.te~~:M!iflJO)ff,S:!J!:O)jilij~tJ:.€:>, s i :A::toJ:Vmt-7-

~ {A+ R- (Fe+W/12}/Sit:~~-to=c!::~,~•R:toJ:V~• 

M~'E;:ff-t.Q 7.:r. 7.-f rSl:fjJ;:,:Jol,\"'(O)]j.!ftA~t~~~~~-To = c!:: ~Sf!ij &ii~ 

10 "'t:a;_, oo 
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1. s r, Ba, Ca :toJ:;VP b '/Jl,&;,il~~tio~ti< ~bl l!C7)Jt;;ft~'6 

tJ''bQ)~Al: L., ~±lf7e;l (Y~~tr) jaJ:QB i ;:Ol;~tR~no~t.,e( ~b 

5 l lfQ)jC-~R l: l.,, Co, Mn, A 1 , C r, Ni to J::VZ n iJl&;,JntR ~.tio 

~~<~bl~O)~~~McL.it.c~,~~-tL-CA, R, Fe,M:to~V 

s i a--a:fft.., ~nt>4!•5e•~1t{t~i;:m• L -c~~••1t~'7:>-a-:fl:1.:~*~ 

it.~~, s i 020)~1ft~~ 1. 3 -- 2. o ;c1v%-e-~ ~, '/Ji.-?, 

-~ft{A+R- (Fe+M)/12}/Si 

IO ;;OS 1 . 1 -.. 1. 9 \:'~ 'J, 

1'7.i-l/a 7 ::r.. 7-1 J-. =r=Eifi ~ L. -C:fit" 0 7 ::r.. 7-1 1' lt;s"o 

2. ~~Jr.:n:;•t~;::%j-L,, A. R, F e:toJ:;rJM.:t;h,.:Ctt,(f.)~ftO)lt*:b~, 

A: 1-1 3JJiFf%, 

R : O. 0 5......, 1 0 Jjj{-T%, 

15 Fe : 8 0.....,9 5Jjj{7-%, 

M : 0. I ....., 5 Jjj(-T-% 

~~oft~O)~W~l~C7)7i7-1rg;po 

s. ~ti< ~ 'b 2--=>C7):J\f.i!o~.:i. Y -rUt-1f L-, =.ti~C1)~.:i. y -t&.llib~ 

4 o ot>-4 s O°CC1)tQl!Jl;:f¥~L .. tJl--=>.:.nbC7)::\=-.:i..!J-fU7}~1LP1;:s"C.bt: 

20 J:.Jtt;h,-Cv'off>Jt0)$D.Jm~ 1 lff~ t:Jili 2 JIC7)7 :c 7-1 Hil~o 

4 . B3Jt<7.>ftlBHil 1 :ti-~ 3 l.l 0) v 'fn7Ji.O) 7 ::r. 7-1 1' -~ a-~~-t' ~ 7.i~ 

\:'~'? -c.. 
~*'"~*Q)$;m1*~~.nt L--Cii~-;p~~io~flj(;If£a-1rL, .:_O)~pj{;I~l;: 

:tdv'-C., #fm~i:f:1'7:>it;ff~.S:~~~11.JT o 7 :c 7-1 J-.S;pO)jt~jJ~o 

25 5. ~PX:If.iCl)1>~ < l: t-rm1:10v'-C .. ~lm~ct3Cl)it~'1'$D~ 0. I 5 ~ 

I f 111111 111111 llllt tllll If tllf 
* c l " s * 
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~~r~~off~(7)•f!IM4~(7)7.:r.7-1rm~(7)•~h~o 

6. ff;ltl1.)IQl!J• 1JI-•3lJi(7)lt'-rnti~(7)7 :i:. 7-1 1'1k=ti"~~~i""o1.f~ 

~i>-::>-C .. 

)Jj(""t}*(7)JilWf*~Wli.Gl t.,-C1teMl!;e-~~o-P1I@~:ft° t.,, .:: 11.)~~IWJ;: 

5 :Jm, '-C, 1!.PltJt!ff :ilS~lbT o 7 .:r. 7.-f ~ s.t::fl" 11.)!W~J.r~o 
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