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HIT Ml £ IA\ 

tuiBM^E^i 7 p a%mA.z>£. #•; v-g£i&£-r£5£®jbuy 

T&o 



\^^^T^Kzri>/ ^nwmm smj:wm±x££$y%wm±x 
^oC'-ll¥.m s±wy2mw ^11 ̂ §1010^ *:P1¥^i£fi0£f03£¥ 

<iia)War> [62L0] 
vn^awziicz) (gi^-vd-v/) m 

IW^B;|1 * (SI£-vH£A) SliDf * 

¥1Xn^llllST ^§£<£4-1*3 (Sl^-vd-v/) 

* (II^-vH£A) gT^D?0^n| V^^f(M0i£¥ [8310] 

M 

^+i-^#^riT^if-Ari^-ia^m u?^0W 
L -o£i 

"*1$ %?O^¥1Isiri$^^¥1^Isl2L0^^0^D? 
*>n£i$rin?iiw&o L 4>nimmaJ^oe 

L £m$ [Z.2L0] 
M1 

ai^ii^ii ̂ >n?±$riT^^?2(i^vofi 

N/ ^#<j=irz ^v?§r<m£4-ri$d#^q>|10) 

vws 
0<2r£i#:? 

2?oa^d 1000 L - d AG9M (W A-£9£ ^o 3 L L 

-Xd SCDWr&Xb r^tL \£1im ^lil^ °<2:$a^2 fiT 
-1£H s*mW<2tl&-mTW^ [9310] 

vn ¥ 

±^1^imif^¥TY:iB d 0 0 0 0 L ^>n B 

d 0 0 0 9 ^ > H £±$ fi n^KTB^TKl Bd000 L %¥lB^Sin| 

M^n 
Sii fi T A fi £' ^ 

0t£9S0/H0Z<IfAL3d 217 9I99SI/H0Z OAV 
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[0130] 

^^P©7°P-trX(Ci;^TtT9 ZL£tf-Z$2>o 

Z> Z£ T?SPfa B 7°^ y 'auft (cJtpfrJf & 

fu§B/<•; atffl^^tl^7°P-tr7.^#(C^-^TtT9 

tf-cs. (CVD) tcj:y, (M<b^*v# 

) , fytMb-SMi s ^yfiyikS 

tk =iA\/uMb^t) (Cowl) % $yV7,=r~rm 

z>z.ttfxi*z> o 

[0131] t/c, tulB^}fXfM©m(C, 

^ttUilcgg^iiusB'J 

o mv yxxmz-D^rtts m&4km$b2 o 1 2/0 3317 2§^>7b 
y K <D®& 0 0 9 3 ©IBi^^tM^t" £ £ £ fc "C£ £0 

[0132] £l±-ef£BE L/c, %%SW£ LX(D^m(DM 

ffVUX (7°U>KIBiiS^ (DM&Jj 

*wmm.swomw5)&z&-oTm^tiz>m.sw(D-m£. ± 
IBPP^B t LTCDitfeii!I<hs 

0 0 0-1 0 0 0 0 0 OCDtf'J v-g£, ±§3SPfaA£UT 

©IB$§<h, ^o©Jlimc|BS£ftfcfi££#f7U ±§BIB$§©±§Bifc&fiJi<h>tfft 

U&lNSP#fiD±§3<tf'J "7—g©Jl;*#5 nmJ^TF ($?£ U<&3 n mJ^T, 

<fcyifS L< £2 n miilT, £ L < tt 1 n m^TF. sttfcftLOiO 

nm (IP^,% /t^jY-g^ftL^l^^:) ) 

±§B-$y-m, ±§BM (j-^Ts rmiBiij tn^) (D±mmMmt 

z.(DmSs m 1 mitw,2mit(Dm(D7f^) 
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±5&©jiy 5 n mHXTZfo&tctsb, 

±m-{mzm&msw(Dw.izmwfotemzfoz>¥mwmmtes 
±(C% UPEtlitfeiiH^s 1 IB|7|<hs iu§BJlP^^^Jl<hiu§3il 1 iBl§ 

t(Dmizfei±T%, o o o~ 
1 oooooo©/fj7-tuiBm 1 Mmtm 
m$}izmm$nm%<a&m2mit, tuiBm mitmmm2mi 
^:©SiliSP^feHti>tui3¥^ffl^lJ7'-g©J1^^5 n mJ2TF-C&£¥$ 

^fefeSo 

£%0!l 
[0133] uTs 

PATlZ&VZs r7J<J JHMTK (Mi I I i po rettlM i I 

1 i -QTK. ffitrCl 8MQ • cm (2 5°C) J^~F) L/c0 

[0134] c^wyiA] 

.£IT©<£ 9 irZ U if1 u y -i $ > 1 (i^^K'fb^ ti/c^K u if1 

ifb>^ $ > 1 

[0135] u if u W $ > 1 0^> 

(^tt# u if u w $ > 1 (Dsm 
TIBJ5J^Xdr-A 1 #'J if UW $ >£!±!fgt)lt<h Us 

'Jlf l/>^$>1 i^MLfco &fc\ TIBSJ^X^r-A 1 ^.t/JSJ^Xdr-

A 2 u ufcjtircfcy. 
2MM*JI?©IBSJP. iit^Bo c-fb^^yif justCcfcys^^ns 
2 iz -D IN •r (c j: y m * mit t & t © •-e & & 0 

[0136] 
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[M 

0 
BOG: *—^—0 — —-

[0137] ±§EJ5J&3.*-A 1 l) Z$>Z0 

MP-Bi omed i ca I s 'J if U W $ > (50 %7j<^>$) 

6 1. 0 6g^^V^P/0-^3 1 9mL^C)§iLN 

(^^10 HZ&^Zs t -7' TBocJ £ 

fclN-p) 7VVVy 1 0 2 g (7 1 Ommo I) 3 0#mif&3S3lE£ 

?ri\ /tv'jxf uv^$y(:Bo c-fb^S J If 

tt/tN'Jif l/V^^Vl ̂ Ifco ii^P7h^77-f- (TLC) TJIJN-

©N-Bo c Tis'J Vytfta< U-otcZ.£^mmL, '>*^>7°'; V^LT1 

H-NMR-eti^^5ilHL/co 'H-NMRcty, # U if U W $ 

•2> B o cjb7$ J if JUS©£A^tt9 5%£W-\ti^Utc0 

'Jifb>^$>10NMR ̂ £±||~ 

1 H — N M R (C D 3 0 D) ; 53. 3-3. 0 (br. s, 2), 2. 8 
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-2. 5 ( 

Br. s, 6. 2) , 1 . 4 5 (s, 9) 

[0138] (DSf&) 

U if is W $ > 1 £difgtlft £ Us 2 left 

if > 1 ^r-n J5jc L/co 

[0139] [fc5] 

ii. 2 *** 

Boc-NI-| 

"NH N VN 

Boc BOG' BOG' 

CH3OH 
HCl(aq,) 

NH2 MH2 NH2 

[0140] ±§EJ5J&3.*-A 2 ZfoZ>0 

'Jifl/>^$>10^V 7°P1 2 N 1 2 

4mL^^< yjPA.fc0 t#e>tl/c)^£s #X©fg£(C>EltL&;6^5 0 

°c-e4 0t^jp^i#L/co 

j£jq£L/c0 

84mLT30MLfco &&&© 

U if U >'f $ > 1 ^5 8 g "a^t" •2)7K/§5S^:t:§/c:o 
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1 H — N M R (D20) ; 52. 8-2. 4 (br. m) 

i3C-NMR(D20) 8 57. 2 (1. 0), 54. 1 ( 

0. 3 8 

), 52. 2 (2. 26), 51. 6 (0. 27), 48. 5 (0. 07) 

, 4 6. 7 ( 

0. 37), 40. 8 (0. 19), 38. 8 (1. 06). 

[0141] 

s (IMMUJI^ 3m.mmm^ &tM 
mmmiMT) (mo i%), 2m.m.mm^<om (m 
o i %), 3mmmwsT(om (mo i %), 4mmmwsT(om (mo i %) 
. (%) 

fifi¥±n^?fitt4 0 5 7 5, 17. 47, 

3, 1 8&MfHJI?©fitt4 6 m o I %, 2MMHJI^ 
©fitt 1 1 m o \ %s 3mmmWT(Dmi£4 3 m o I %, 4MMHJI^©M 
(JOmo I %s #ll£jg 8 0%-efco fc0 

[0142] dd-e. af^vtetfgsi oicfcrr*#?® 

©{g-efe y s # u v-Jti£ <t y ni±i 1-& d <h #-c$ &Q 

t/c, 1 (mo I %) , 2MM*J1?©M (mo I %) , 

3 8&MfHJI?©fi (mo I %) , 4MM*J1?©M (mo I %) , 

S (%) ti, U "7—v~y zfji (iiE^fe^ 'j if u y^f $ > 1) 

a?u m^tifcmmz-D^r, yjuti-mAvANCE 5 0 

iiti/ >7Jls/<JL>X&<f-y 7° U >J: y, 8 0 °C-e13 c -

NMR^iy^ufe^m<fcy. (Mm!? 

) ^©at$Mii£7clc1ldi L/Co UiSlcoiNTtt 

% European Polymer Journal, 1973, Vol. 9, pp. 559&£f(CIE® 1$3b50 

[0143] ##rg®S hodex GPC-101 

WL^7AAsah i pak GF-7M H Q U # U I 
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f LTH!±! L/C0 o. 5 
mo I /L, K U 0 0 . 1 mo I / L ^N/C0 fc/c 

Lv Mark-Houwink-Sakurada^T'^P J: 9 <t 

&£>< • —JU&3£©$tfii'C&&o 

[0144] 1 MM^JFsTCDat (mo I %) % 2ffimMJM?COM (m o I %) 

. 3liigf0i (mo I %) , (mo I %) 

TIE^ A ~ D tl&wZ'h&o t/c, TIE^E [Z 

J: VMSbtco 

IlilJIf©! (mo 1%) = ( 1 o I $£/ ( 1 M 

iiJ§-f©mo I + 2 m o I + 3 WLM.MWT(D m o I §& + 

4HIIf©m o I t) ) X 1 0 0 • • • it A 

2lllWl(mol%) = (2|illif0mo lift/ (II 

MSlJ!?(Z)mo I |& + 2MM^Jl?©m o I 3HiHf®m o I |& + 

o I $0 ) X 1 0 0 ••• 

3ll»ffil (mol%) = OS&MffiJI^CDmo I Wi/ (1 M 

M^Jl?©mo I 2B.MMlW-T(Dm o I i£ + 3lIiJIf©m o I & + 

o I m ) X 1 0 0 • • • 5£C 
4iiijgf©i (mo i%) = (4.mmmmT(Drr\o \m/ am 

rnrnwsT(Dmo \ m+2mmrnwT(Dmo \ rn+3mmrnwT(Dmo i&+ 
4illif0mo Im ) x 1 0 0 • • • 

(%) = ((3mmmmT(Dm (mo i%) +4mmmwT(D 
M (mo I %) ) / (2mmmWsT(Dm (mo I %) + 3MMHJ!?©* ( 
mo 1%) +4|i|JIf0i (mo 1%) ) XI 00 ••• i£E 

[0145] <mmmmw> 
±§B-cf#e> u xf u > 1 (fii¥^i^i4 0575 

, 3) (D7mmz, -cm&u 11 
mmzmtco 
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y-($y i©*Uttfo. 25ii%t^^ fro, ll^©pH^5. o,h 
&£i<hL/co dd"e^9pH(i% 2 5°C©M^(C^^T}iy^^tl/c{g-e 

(J-MTs HUH-?£>£) o C^T\ M$tl© P HfcJu MACHEREY-

NAGELttl'J )iy£l50 ; 2. 0-9. 

frm&ztlz^-iTmfelstco ftizs • ^&Ltc^M1?WkfoZ>WiS 
^ ti (PH) t L/CO 

th'J U 
ti^tis XvstMgi (i c P - M s) (c£ y )iy^ u <h 

iN-mt^aiPS^T «1Sippb) T?£>ofc0 

[0146] c/u=l> (S i) ±©^'J "7—g©Jl^Jiy^> 

SI nPfaB<h LT/'J PV^i/x^^lL/co 

d©:> U =l >^x/\(Z)^®(C(ii> 'Ji^SLtl^o 

Z1 1 . 0 ~ 3 . 0 7:'foZ> (G. A. Parks :Che 

mi ca I Rev i e w||6 5§1 7 7 Ijf — 1 98IM (1 965 ̂ ) ) 0 

[0147] ±§E/'J ^tr>=l-^-©±tC©1t, ±§EM$$|1. Om 

L £ 1 0#P^-^lJt"e)f§T U 1 3#P^{£}# L/cm, 2 0 0 0 rpmtl 
#PEIL 600 r pmt'3 0%W\0$E^-t±tc'&s 2000 r pmt'1 0#Pe^[g] 

$s^1±T!£:Jt£l±/co 

j^±tc<fcy, $/'j=i>^x/\±tc, ( 

#'J"7—g) £ff£j5£U v— 

atst* (J^T. mm (s i/PE i) j t&i^) zmtco 

[0148] <V7h^-^7 (JPi^Mil) > 

±tmm (S i/PE I) K7°u- h±»U 8 

0°C©V7h^-^ $a£"C 6 0 #PP1 V7h^ (JPf^MH) L /cQ 

LCW9V7 h^< —/ U =1 >r>x/\^®©^S"efe^o 



\ I ! I I 3 u !MOH£A^f — 

°^\ii?i^? (zo ! s) % ri<oi^¥ni^mcon-Ari^ *a 

2 2 8??iA80 '9~S '2 %¥1H9|0—°-^nS4-I 

riT2i^2i:4-i^-a (^SU) / (if—Afi^>) / (15) 

If I I ! I I 3 u ! M 

-HKA^rii ^^tfa)if-2iri^a)T^gi$^iTA2i^^ ^di 

^ c^xn 2) c Tco±r$w21 mti ^mco £fia>M-A r> #OTSI 

$:? r o 3d/no) ^¥ij 

%£HCDa-±(i#C0T (no) ill o^co 

T (! S) <1= ri<^§TWY:i:?2^nM^»g (no) 1$ 

cf\<* *io#::i^iM£if0S-Ari£'0T (! s) <i=fi^£§T sy%( 

°-n»® (no) \££ 

c^[ii^fl0H-Ari^a)T (no) my [is 10] 

° 4-^-1 L 
°^n 

riXG9 (002 l-Sd) 

V 1 II/M3S ^ (wu) £tfG9lf-A h#Q)T ( ! S) 

<Cf,/$ ^XOC21 (I 3d/! S) te&J§0$f¥^2£1#21IiW^2§T 

<^Pi^fla>K-Ari^> [09i0] 

$1^:3. £2$ 

0gj#o 9aw ci J 0 0 0 P "1 ±g»ao ea^fU_wa>#/i 

LU L -03 (azzsso sn^m^s-^r,^2.n±mM 
# 0 £ -i-Sfl^^a)#/1 w I ' 0 3 (Go 2 3 ̂  > H d ) H * 

fi *Q^a>iir> N2iTK-Ari^ ^##+i-£?$[iiaw^ J oo 

glOS^-^-t^Y^ (I 3d/! S) &J®a>$£-vH C A SIT 

[6W0] 

0t>£9S0/H0£dr/X3d OS 9l99Sl/n0l OM 
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(C (i 4 n mfMS^Itlb^lIfr#® LT£ lJ s /\—K^ — 
<? ^z[tz.(Dm\tmmtivMjTM^ti^>tcisb, ±§EI+JI# 

K^ — 'J -?—M(Dl 
0 £-?Zs ^^-0^(Dm±(D^'J -?-S(DB$(DEiW (£M 
001 C. 3 Cs 6 C~ 1 1 C) 

/\- h^-^®Lfct©piu n(o/\-

&fc\ d©^st5©^®0#®j^tt7. 6 ~ 9. SXfoZ> (G. A. Pa 
rks : Ch em i ca I Rev i ew|| 6 5§ 1 7 7 Ijf — 1 9 8 Ij| (1 

9 6 5^) ) o 

§mt>s *>v 4. 
6 ~ 8 . 5-efe^o 
H (Cu) ±0# U "7—Jl(Z)JS£fr\ /u=l> (S i) ±<Dtfl)-?—M<D 

JS£ (nm) ®7 5%^-efe5i:l S i U "7—g©Jl^ frff< , 

fro, C u±0^'J "7-Ji(Z)JS£frlil\ £ L/co 

[0152] C^»y2 A~4 A] 

^Wyi A(c£^T, 7 7 h^-^Jt£T§Eil1 (C^-Ti;9(C^ML/c 

i Atmmzbx. *>v=i> (s i) ±©^U^-JI©JI 
(Cu) ±<Dtf'J-?-M<DM$fflfe&?T?tco 

[0153] [^JfefliJI B ~ 4 B% Jzblx^y 1 ~ 2 ] 

mfe0iJ3 AicfciN-c, M$tl©p H^TIE^ 2 9 (c^M L/c 
^(i^wy3AtmmzLT* (s i) ±©^u^-ji©ji^}iy 
•MRxfm (Cu) ±©^u^-Ji©ji^}iy^^tT^/co 
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cid-e. ^0torn 
j}\\m%UW.tZZ£lZ&?Zft?tc0 t/c, btmn2lZ.£>ttZ>pH(DmW.te 

m2RX?M4lZl&s Mbt(Dtcl$b, mfe$|3 A#^/c0 

[0154] [^1] 

V"7h^—C? 
miim i^Cnm) ©®^(nm5 

IHlfi 1A 80 3. B 1.7 
anil tA 90 7.4 2.S 

too 8. 6 2.4 
«f|4A 110: 8. 3 

[0155] [^2] 

(ire) 
&u± 

mB&inm} 
IB 4. 0 W, 6 2. 6 

ill 28 4 . 5: 9 1 1.8 
g|| 3A 5,0 8,8 2,.i 
lUii BB 5.5 8.3 4v 8 
ilSil 48 6. 0 8. 9 6.1 
tiMM 1 f. 5 1, 4 11. 0 
W$M 2 10. 5 10. 4 9.5 

[0156] ^3&, ±§Eil 1 ©ipH£70P v h L/cy^7'eS)l'J. SNffllCtt, 77 h 

s i ±©/1^ U -7—Jl©Jl^S.t/C u ±©/1^ U -7—JIOJS^ <h 

^4&% ±IE^2 0i^;&7oP v K Ltc^^yxfoVs SNffllCtt, 

©pH^;, S i ±0# U "7—gfiDJl^&tfC u ±0# U "7—g©J!£ t, CD 

Mfik&TF'f 7 T'S)'2)o 

g]3S.t/4 TOn S i J &S i ±©^'J "7—Jf©JS£ 

^py hf&y, TOn C u J &C u±0^'J"7—Ji(Z)Jl^^:^'r70P 
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h-e&£o 

[0157] (MB) CD^®CD#HJ&< 

P H<C uift (gp^A) y 1 

B ~ 4 B RZf 3 AT lis S i ±CD<tf'J"7—gCDJl;*#J:b&ftjJl<* fro, C 

u ±CD# U "7—g©Jl^ frJ;b$X^]ji^ £ <h i)%fr^fc0 

t/c, ^ 1 RXfmS IC* 7 7 h^-^Jtfr'il 1 RXfmS 
f®5lll"C&* S i ±(Dtf U "7—Jl(Z)J!£frJ;b$$WJ!< s fro, Cu±©/f'J 

"7-Ji(Z)JS£frJ;b$$W}i^d -hfrtofr-^/co 

£l± © ISH <£ y s T? (is &>#ti (C a £ S i ± CD # 'J "7 - Ji CD gg# 

fro, /7fc/iUC <£ •!> C u fr <Q CD/J\ U "7—gCDP^itt^C'fStl'i) cl <h fr 
5iU£tl/co 

[0158] C^»yi3B~18B] 

^Mm3 Alz&^Ts M^tlCDp H£T§E^3lc^-r<fc9lC^MU 

tlCD P H (Dm^HiTO^ 9 (C L Ttj o /c d £ 3 A <h [W]^StC L 

Ts (Si) ±©^'J "7—(Cu) ±CD<tf'J"7 

-gcDji^iy^frofco 

^wyi 3 B~ 1 8 B££tt£ p HCD^Mtt. 

t/c, !M0 P HCD^tt, pH^-^- (7X7V 

ttlpH^-^- KR5E) ?;MpH4. 0lM¥i«pH6. 8 

6«ufct, z(DpH*-$-(Dnm%±mm^zmmTz>z£iz£ 
y fjo tc0 

[0159] 
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[H3] 

IMifCDpH 
(25^0) 

si±©^y^r—fi CUJL0THU-7—is 
^j]p£(nrn) 

3lfMl3B 3. 28 8,2 -1. 0 
H8S$M4B 3. 83 8. 5 -Q. 8 
HlfelPHSB 4. 05 10.3 1.3 
^ffiiitsB 4. 39 8. 9 4. 3 
ilii7B 4. 99 8. 7 3. 9 
UlifflSB 6. 22 9. 7 6- 0 

[0160] 3 B~ 1 S i ±0^'J "7-S0J1 

$fribixWJi<. fro, c u ±©# u v-s©ji^d tfimm 
Ztlfco 3BM1 4Bm (Cu) 

y<f^ntctcisb, ^ (Cu) ±©^'J"7—g©Ji 

©Ml tte-otc o 

[0161] 9B) 

HMJ3 AtCdSlNT. UW 1 £, ISWJif 

U > 'f $ > 2 (MP Bi omed i ca I s lJlfU>'f$>) (C 

IIU H£T§E^4ic^r<fc-M;:^MU P H©^ 

£ J^TF©j:9(cLT*TO/CdtJ^&±§E^mm3Atmmzbx. *>u =i 
> (s i) ±©^'j"7—gcDji^iy^Rtfaii (Cu) ±©^'j"7—S©JI^ 

fc0 

*^«yi 9 B££tt£ p ££££<£ 

^Ttr^fco t/c, *mfe0iJ1 9 BlC£tt£M$tl©P pH^ 

-*- (7X7>tiipH^-^- KR5E) ^$g[pH41 01 W 

i¥)SpH6. 8 6«Lfcll d©p H*-*-0®®£±§SM$tUC 

;l>*f £ £ <h (c <fc y ?j o fc0 

S/c, JIHETK U if U V'f $ y 2 (COlNTs U if U V'f $ 

>1 dm 
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zmmmiWsT. 3MMHJI^, immmiWsT) ^mmmw 
T(Dm (mo I %) , 2mmmWsT(Dm (mo I %) , 3MMHJI^©m ( 
mo i %) , 4-mm.mi(mo i %) , (%) ^ti^etay^ 
L/Co 

13 0 7 7 4, 16. 55, ^ 

4 3, 1 MMHJI^©m&3 2mo I %, 2MMHJ1 

?0i(i3 8mo l% 3MMHJI^©m&3 0 m o I %, 4MMHJ1?© 

KiOmo I %, #ll£jg 4 4 %-?&ofc0 

[0162] [^4] 

MltlSCOpH 
(25 °Q) 

Si±0#J^—II 
£0j?$(nrn) 

Cu±©7KU^—H 
®jl£(rsrn) 

lifSiMi98 4.16 11.9 1.3 

[0163] ^4lC^t"<fc*?lC, 1 9 B-Cfc, S i ±©^'J ̂ -Jl©JS£frJ;b$$ 

l^JS<, fro, C u±©^U^-Jl©Jl^frJ;b$x^]ji^d^:fr5ilH^ti/co 

[0164] immm3C] 
C/u=i> (s i) ±<Dtfi)^-ji©ji^}iy^> 

</\-K^<-^ (i^mJPf^Mil) > 

±§E^«y3 (S i / PE I ) ( 
7^'^7ttl©SPX-1 12 0) izxtls Z.(Dm$(Dttx)^-m (PE 
i) frffM^ti/ciytc^L, mmx* (N2) mmn^s EAIO, OOOP 
a©^#T-e, ;^Jt3 5 0°C©/\-(^JP»iI) ^2i}lftl 
fc0 ±§E*a£&. un (s i/PE i) ©PE immo)^ 

[0165] </>'J=l> (S i) ±©^'J"7—g©Jl^Jiy^> 

/\— K^ —^ (imMfHM) ti©iS^ (S i/PE I) (COINT, /'J 

=l> (Si) ±©/^'J V-g©Jl^ (n m) £, SEMI LABttim 

(PS-1 2 0 0) ©I'J 

)iy^L/c0 

:>'J=I> (S i) ±©/1^ u "7—Jl©Jl^(i, 4. 7 nmtfey, ±§E)ft}# 



S '0 8 ' Z 0't mi wig: 
Jr •£- 8 9 0 '9 «<rtc:,3 a i t mwm 
9 ':£- L t S'S so i fiiii^: 
L Z- 0 9 9't 86 
8; '£. 8 8 0 "9 mm eg mmm 

6 "£- S 3 S '9 mm e£ Mil 
8 C- t? 8 3 T mm as !$« 

(UJU)gt|0 
If—M#0TfiQ 

(LUU):^SJ0 
H-^f.#0T!S 

:(Oo.S25 w-nmm 

[S^] [99 L0] 

°4-^1 

oy.^u%'%m£WQ)M-

AfiWTil ^liI^K0S-Ari^ ^-VH^A sX^2m 

M^\f ^Wm^nM^-IOoO 0 \X^X( 
°^ n ? • <2 # -15^0?iSi -1 9 H cl 0)G^If *C 

W VI^^%SM9 3 • O>?|fI0 I < ^ X 1iT fi WI! 

^istra©^ 
IS^Ci^ K^ln0£ ^"¥^2111^ ^0£P21VL^TO 

[9 2 L~a9Wi) [Z.9L0] 

fi T ("J 

U p 'Z) £ifG9if-A fi^'^ISP^ (I 3 d / n 0) 

-1IiW#^£§T Yi<3j?iwue "0 ^1£if0)if-Afi^a)T (n0) E$ 

°^n 3^3 ̂ sfocK—A r. # 
©T (no) i$ ^n2i#iM^^^^tfa)if-Ari^a)T (i s) <i=fi^ 

r (I 3 d /n o) i^Sij corn (IfWw^¥) 4-vd-v 
°-^P (IfWw^¥) £-v.H -\/a>§^£§T 

-1 r (i 3 d/ n o) i^Sij a)^fm^^£P2inw#^©v e^^siT 
c^re^tfa)if-Ari^a)T (no) my [9910] 

\V (wug • 

8) (1 3d/i s) 

0t£9S0/H0Z<IfAL3d 99 9I99SI/H0Z OAV 
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[0169] ^«y6B~1 S (Cu) ±©^'J-7-g 

>'j~\y (s i) ±©^'jy 

^»y6B, 7 B, W9B-1 1 B-m. S (Cu) 

m&Zfo&M (Cu) 

ivfyy^utctctib, j® (Cu) u-7—f7>©Mt 

tt£-otc o 

[0170] C, 6 C~ 1 1 C) 

±§E^«yi B, 6 B~ 1 1 

^y3 C (h|W]^i(Z)/\— K^—^ (^^Jp»il) ^SteL/co ^«y3C<h^]*§ 

(c, u =i >±©^ u v-groji^jiy^ ^±0# u v-gcDH^iy^fr 

•3 fco 

[0171] [^6] 

»tii0pH 
(25^:) 

Si±:07f?U"7HI 
@$^:(nm) 

Gu±:07t!li"7—If 
:CD)p$(nm) 

dpif 4. G 5.8 0.4 
SM 6C fpll 4. 5 5. I 0. 7 
^Mf'i ?c pit: 5. 5 5.0 0. 7 

6. 0 5. 3 1.0 
90 4. 5 3. 5 0 8 

put! 100 5.5: 4. 4 0; a 
*1101 110 tfn:U>ll 6.0 4.1 0. 4 

[0172] ^|6 (C, drlt, Mts 7°Pt°^>It. t°=l U >It. 

(Cu) ±0# U "7 — CDJS£& 1 nm^Ttfey, :> U =l > 

(S i) ±©^'J "7-Jl®JS£i: y 

[0173] (^Wy3D, Jzblx^y 2 D ] 

i/|J^>7i/\fcsctt]'l (Cu) (B 

TA) -eMil ^»y3A, J;b$X^y2 LT 

, 'j =i >±©^ u v-gcDji^iy^Rtfa^©# u v-gcDH^iy^fr 



WO 2014/156616 58 PCT/JP2014/056340 

•Pfc0 fcfcu 
f^BT 

xfmmm^mmz&vxsb, z.nb^m%^9)i•, i^%) / (#•; 
v-g) / m&m 

s<ysJ h U (C^T-^/CO 

:>'J ^>^x/\fcsJ:t>iai^IiiH^2 0 P atSIi®Sg3 5 
ooc-e 1 ofimj7--)iLtcik, 1 m£«7K^ 5^WMu mm'&, m& 
T?5£f^ft&U 0 0 4 6 li%® B T ATK^K 5 fiWM'ik, 

MTK"C 5 L fc0 

[0174] [^7] 

JflPUfeli liltt[©pH 
C250G) 0®c?:( nm) 

Cu±<WJ"?Hi 

^:n#i so 5. 0 8. § 0. 2 
ittlli 2 0 &L 10. 5 6, 6 9. 8 

[0175] ^7 lZ^t£?lZ, MM®\3DIZ&\,^T&S S (CU) ±(D^lJ ^~M(D 

J!£&0. 2 n mt'lio /cQ ftH (Cu) B T A Mill" £ d t 

IZ <£ y , B T A Mil^ U0HWJ 3 A (^ 1 ) .tyt/fijy -ttM 2 n 

&^T^/c0 

iblx^y 2 D (C & IN T (is ^ (Cu) ±©^'J^-Ji©J!£&9. 8nmf 

#'J V-tfJI<ggoTlNfco 

[0176] C^«y9E, 1 0 E) 

^»y9B, lOBlCfclNT. 

oty. /'J V7h^ 

. ^±©^u^-Ji©ji^}iy^^tT^/co 

[0177] 
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[H8] 

BttiUt 11 (25*0) 
si-ha)#'^—if Gu±:0#j"7—S 

COJl^(nm) 
9E 4. 5 3. 8 -2. 3 

ill 1 m 5. 5 8.3 2. 1 

[0178] HMJ9E, 1 OETii, S (Cu) 

(iiE^ft&fr-^/co (Cu) 0^®^b^3b^tC<fcoTxy 

H (Cu) 

~o fco 

[0179] 201 3^3^ 2 7 0 tl/c S^HHSI 2 01 3-067452 RXf 

2 0 13^8^3 0 B(C!±!gI£ft/cB*!±!gI2 013-17 9 7 51 (DW\^ 

^(D^w-ffmrnzx.y^0^iffl»(cixy 
*0Mffl»(c§Ei6£ft/c^T(Z):£iSt JftfFdiii. m*(D 

g s (c, ^ 0^ iffl® ̂  (c #0° ic <£ y sx y & s ft £ o 
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^111] 

>RlI2] 

^113] 

5RII4] 

^115] 

1RII7] 

if^0issi 
o o o~ 1 ooooo 

o~ii. o 

t 

SPfa A y & 2 . 0 

J2Lt{£<* 1 . 0-7. 5-e^^MB.h, £# 

lulBpPWB©^®®#B^<'|iIlBllJ^tl:^)© p H<tulB 

zm A omm ® m n& ® m & % mtct^sm zmmtz 

tulB^n'pP^rotulBpP^ A 0tul3l^®>5.tJ?tulBpP^ B CDfusEiHid 

~>kM 

fulBnP^ A ifs Cu, A I , T i t N i , F e, Sn, C r s Mn 

, Ni% Pt, Zn% tt,-

MU fulEM B U £ II^I11 tcia 

fuiBMA^ cuxi^u 

S^-e 1 OIlpp bJ2TF-e&£, ll^il 1 X(iIl^iI2 (c!B®0^ 

Etc, ltllBm^AM«^n/ctiIlB^M^. imS 7 0°C — 1 2 
5oc0^-e»-r^»in^#-r^s 1 x.&m#m2iz§a 
WMD&'&fcOWtlDfeo 

tu§BMBfr\ mimun^h\ II^IH x(iii^ii2(ciB®(Z) 
^womw5)i o 

fuIEtf'J^-fciU 2 7-4 3 0ZfoZ>, li 
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[§fM8] fulfil 'J "7-fr\ *° 'J ym 

[ff *119] fulfil 'J 7-®^Jtfr4 8 If *ll1 XtiffM 2 

[limine] tuiEM^fr\ wiz% ^yt}j^ym^m^tj\ ff*inx& 
11*112 

[ff*ini] tulE^y tuitfymt^tes fro 
s 7 7 VfJL'7-^7ft^A{4 0 c m3/m o I HX_tU&Z>s II*Ij| 

1 0 (C|ES©IS^(Z)M^)io 

[If*II12] fulElS-n pP^"fr\ fu§EpP^B©il®©=ff|i£Xfu§EMj^]CD P H< 

{ (HUIESP^A©^®©#®^) -1.0} (Drnm^mtct. m*m 

[ff*lI13] mzs tulEM^fr^«^tl/ctulE^M^:. ;UJt1 5 °C~ 1 0 
0°C (D 'J yZfcVffi&TZffi&xm&GTZs ff*ll1 X&!f*II2 

[ii^iH4] mzvyxmtfs 1 #?mz, RX?. IUIE 
'J 7-i:0FMi(:«ty £ tfgS©'>& <tb-Jj 

If*111 3 IZBBM<D&'£#<D§1£J3%O 
[11*1115] mzs tulEM^fr^«^tl/ctulE^M^:. SS 2 0 0°C~4 

2 %>, ff*in xmmm 

[If*II16] fulElS-n pP^"fr\ §£S$x±(Cfxtf btltc^ tulEpP^ A t L 

T©^BSP^t/fulEMB,h LXMBMt, !f*lHX 

& if *112 iztmomtifoom^&o 
[ii*iH7] t>?ty^mm^MLmmm^Trnt^ ooo~i ooooo 

o x&y 4 8 %^i±-e& &# u v-u th'j^Aa 
U ^A^^Mfr^tl^tlTU^S^-e 1 oilpp bHXTZfo 

y, p Hfr2. o~ii. o-e&&, & 
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[ii*iH8] mz, ii*in nztmrnm^o 
[ii*iH9] n*in 7x&ff*in 8iz$m<D 

$Ij5£t)o 


