
WO 2013/161890 1 PCT/JP2013/062099 

m m m 

[0001] m&w<Dmi&i5mzMtZo 

ftil&Mr 
[0002] ^ Xs m^s 

m&ffimtmmzi&mujis&zf1)-** KV-
7^§ JA T? #• 3 *1'T IN £ o 

[0003] 0!la.l£s 1, 3 

/cM 'J # L> 7 -r >£ 'J X51 b LT#^^tt^-efe 

§ o 

[0004] S/c, 

7j</^tt n'frtiN SB^PPPPN ^BIPPPPN W.W.%fcW.s ElSfflp|3qq 

s rn.ms m^ti:£izimznT^z>0 

[0005] -JSfiWtC, 7JU*JUlJ?VAtj:Z?Zm%lM£ 
Ltc<j £y7'7-jym'£iz£^Tm^nz>0 ymm^wttrnz 
m£iz&s m^mzmnm^mv \ \ H^KSI i vmitrnttrnttL 
t^U7-f ttlp-npi3^tc7K^^iPSj^A (J^TN r^c^bj5j®;j t^n 

9o ) £fT9o 

[0006] ^b7-T Z>A£ifc%:7kMik$ -£ ZyDfelZ-D^T 
mti\ immmmv \ i i ^ -•> 

^ JU S tc & =1 A'JU K ©lb£^ T^U^JU;7^ $-7 A &MTU 

Lfc7KSllb©^;£7^£ftTi^o ffelct^ JH 

£0#Hif§ I >©fb£-$k tfx 



WO 2013/161890 2 PCT/JP2013/062099 

[0007] J£±<D£?lz, tftlZ, ±IEL/CJ:9^^^X> 

ztemBfetf-ssnzztiztjiZ. MFn(D7v 

[0008] LT, IN < O 

m?Ll£s 

"n'J A^§>:it^:P£S;"3~tlTlN'So 

[0009] S/c, 4$fF:£iK2-e&N 

3 blZ, ± 

| | I dtL 

S T? K £&©$fcfT:£iSK"C^ 3 tlT IN b o 

[0010] 

•fr-otco 0!la.^ ^fF&SMfc^ > 

^ yfccfctf'J ̂ Aglz6©|&£tf 

ftSfiitt 
[0011 ] ftfF&iKl : ftHS¥ 6-13 6 0 3 4 

5 9 5, 7 4 9§Bfflf 

: ^g^fs 5 , 10 4, 9 7 2^0g|» 

ftfF&SH :^H2 0 0 2-1 6 7 4 0 6^&*g 



WO 2013/161890 3 PCT/JP2013/062099 

:if|2 00 9-91 5 7 

lis iiJ, 7-r;u^-issy^a^s^i^cto ^(Dtc/sbs 

bft IZ[&£t Z> >&WtfhZo U fr U ft N fu *£<£> J; 9 £ 

&K#5T?&51 * >b*f i£ffi£ $] H fttCm 

u A 
£ tlZ IN t£ 4$fF£SK 4 £ <£ tf 5 tC & ̂  * > £ 'J ^ 0 A £ P&£ f & M 

tix^&t,®®, #sPii®Pf7JU=I-JU17Xt*&mt& 

>&m ifib y s iiii iz 33 IN T tt$ ft PPM ^ & £ o 

[0013] 7;u=i—;u^7K£WJffl"t£h 

45o ^^^ti#sp^®ii^^fcNiNTN 

[0014] *fgB£tt, ±^L/c«M©PpM^&/d:^ti/c:fca)-efe''J^ '>&<£ 

u c: £ tf-csatt 
i§H*a)i^^;££Jl#^£^£@ft ttz>o 

BS£»a-rsfctf>©#K 
[0015] *fgB£#£tt, '>&<£ 

ia^:#t"i>BHti=r^ £ TK £ £m&t £ z. £ iz J; y, *© & S 81*6 
% MB$ H T?*W ft tz [&£ *fg 0£ £ L tco 

[0016] T&*>-£, *fP£ttT§E©iiy-C&3o 

[1] 

'>&< tt 'j ARz?/xte?$ 1 

ts 

mtm-gwmmztt^T, o. 1 ~2o#f*^07K^ TIE^ (D -en 



WO 2013/161890 4 PCT/JP2013/062099 

3tia(DtpfrbmiRznzMit-a^ats %muM&tz>ztizs.^x 
M&fo%WZ>J:m2 t, 

fusE/ln" b TKffl £ P&£ U X If MM a ik%'b 3 t \ 

^^t>\ M'aWCOMm.yj/iio 

Dfbi] 

?1 
R2—C—COOH (1) 

R3 

(1) ^ R i % R2S RXfR3ifs mHZ&±LlZs C, H N 0, RXfNfr 

h\ ) 
C2] 

fulEfiC1] (ClEf60fi-£ 

C3] 

tulEII'fb-n^tC'aStl-g)7j<IIS (fcfcU ^JU^^JUgCQ-0 H &P&< 

) tfOlSXteHTCfc^ ttill [1] Xte [2] 

o 

C4] 
Wisa&'&fomfatfTJi'Si=.OA%$e>tc#t,\ tuii cn ~ C3] ©uf 

tifr 1 iItC§Ei60ttl^*©i^^;£o 
C5] 

tun [1] ~ c 

4] CDlN-ftl^ 1 JllCBEicOtt^HfcOiSlia^&o 
[6] 

mmit^mz^zn&mmwsTmtiim^xfoz, tun en ~ c 
5] (D^ttlfJs 1 lI^IE<6CDfi^(D^^";io 



WO 2013/161890 5 PCT/JP2013/062099 

[7] 

mm en ~ 
[6] 0lN-f*lfr 1 

C 8 ] 

[1] ~ [7] ©iN-ftLAHC 

t£W,(DA£W(Dmm.j5}t;0 

[9] 

full [1] ~ [8] ©IN 

tMs 1 llHlEi60fi^0M3s^;io 

[1 0] 

fuIEifM 2-e, mikM7?^ full C1] ~ C9] ©iN-f 

tifr 1 iItC|Ei6©tt^®ii^;io 

[11] 

tulEII^iJ^iiI^b7K^"efe^, full [10] 

o 

[1 2] 

fuiEit (1) "^CD R is R2, &t/R3^C, HN OAN^5iltftl§7t;^-e+lJ55c 

full [1] ~ [1 i] ©iN-rti^ 1 ii^iEi6©tt^* 

[1 3] 

full [1] ~ [1 2] 1 iI^IEt!6CDS-nfr;#)S®iija;^';i 

o 

[1 4] 

fuEEIfM3 fuEETKffi^ 'J J^JkU / fuijt 

[1] ~ [1 3] CDl\-fti;6N 1 iI^IEil©S-nfr©iiji^";io 

[1 5] 

StIlEIlM2 tCfclNTs ftllE;f^;&*©:P;U3-JU;fJf 7^5 0 0 p p mJ^T 



WO 2013/161890 6 PCT/JP2013/062099 

ttiii cn ~ [14] 

ZMikntydtykt *k)ftnt~ -S £ £ lZ ct lJ $] 

>Mtcp&£ u ^Si©'>^^SI^M4i5 £ £tf-ez&A'&ik 
OWki°~h•?> CI £: 7^ T? $ 0 

[0018] J^T, (J^TX tn?0 ) tc 

i¥iffl(ci^B^"r^o *IPJII±S 
&<s ^©^HOifiHrt'effi^BUT^ate'csSo 

[0019] Cfi£l*©§^>£) 

*n ^ 
fu§fittl^;#}^CttLT\ 0. 1~2O§M0^, TlEst (1) T?^ 

5 ft£SHbl^^ £gsan& ci t IZ<k O T®%f5I12i:, 

fy§S;Fb^fr ̂  zkffl £ P&£ L T Ii 3 £ #t?0 

[<fb2] 

R2—c—COOH (1) 

R3 

ddT\ ±!Es£ (1) tC£l^"C R!s R2S R&R3&S K^IZ%&ILIZ, C 

, H% 0, Nfr£gtfft3^fre^J$3ft£S&ST&ys R1% R2% 

S.t/RstiH-'e^^Tt, ±§E^-e^3ft€>^b 

otitis 

J^Ts ^I^tCOlNT^r-So 



WO 2013/161890 7 PCT/JP2013/062099 

[0020] [Ig 1 ] 

X, Ifni^ '>&< £% 'J A 

Rzf/x. zmmtzumx-fcz „ 
[0021] (U "J-^ I\JkXf /$ y&'a&TSfipfrM) 

3btc^ju^-OA^-^/UX 

l^XbJ:i\ M7L&S 

>J ^-7 A&m&m&S0iz<fc O TS^r UfcVX>IZs 
W£&mgnffl£frz>tic&f!4iMTxikmfc£jfczi7\,\ itmfcztifcg&v 

ttcs 

mm ztiz £LT&M<t&i&M<D#'ft v x > & £ mm 

[0022] &fc\ UTt^ TKfc^flAUTc 

L<^ n-

n-zbOV >&£©JKM^bzK^I ; s>£ 
v7P^7°^>©<fc9&«S;^j^b7.R^I ; £<£ 

t/i/x^ux-T^k =r KP7^>©J;9^x-x-iHI:S:^J^1"^C 

^ o 

[0023] 

il¥W15 00~1, 000, 000 

WbO)1? >yA% 7^—/^—^ L < ti7^P '> %c'$M~$ ~b Z. 

ttfXZZo Sfc, 

;» L $03 T $ £o 

[0024] y;U/^-$x—>3 >^P7 h^77-f - (GPC) 

TK U X^UV^Jf^CJ; Vtf&ZZttf-CZZo 



WO 2013/161890 8 PCT/JP2013/062099 

[0025] mfamztt. i, 

3-y^i/iX <V^l/X t71-^7'^yiX 3, 4-

V*3-)\s- 1, 3-AWiX 4, 5-i/(ifJb-1, 3-^^y'i 

1, 3 7 7°b>£^ffl 

t~ £>££#$?£ lA\> 
X^\yys a-

\ :pju=i^>g-eM^3tifc7fi/X 2 - e-;ut0|j y>N 4-tf^jutf 
'J y>N b>fcNJ:t/77>'U^r>'US"eM^^tl/c^->;U^-7^ b> 

\s y & £X? a - * ̂  Ji/X^ \s y %{£mt z> z £1fft% Li\c 

[0026] Mfr£;Fb1^LT*ttl=H*£i^1-£ 

Mtt©ffMJ£tf5 : 9 5-9 5 : 5 T?&£ d ttfft £ IA\, m^JJLy^-m 

fo©tefflM#ftMJ£-e 5 itf 

J/c, ®MhkT-9 5JUTT-^)ti«\ &$? 

^^§0 ^CD/cit)fulEl5EI^:ll^t"£ CI £:7^£f;£ LlN0 

[0027] 

vm3ktz>z.£if-z%z>o mfc£\ ^M^-eti^lj51^A'fb^^M 
^ij^ LTfUffl L/c77-^>tt^^tT9 

teu n-y^JU'J A^p s-7>JU'J 

510 A & if £ & f £ d £ 'T? $ £ o d (D J; 9 & M ̂  SO © & ffl M & ̂  # £rT? 

HKftKteffl3ft£t>©-C&kK U SfigS 

Izmffiifvim-Z&Zo 

[0028] (7KSHbJ5^) 

f# £ tlTcttcHMCfcl' LT, "ZCDfes 1£M\kKfc*ftoZ.£-2-kM\k-$*ltz 

$k&yjLy&m&fa*m&-tz>z.£tf-zi*z>0 

[0029] m&m{tKi&izimznz>^t> y{b£^t tx^^u-mmz^m 



WO 2013/161890 9 PCT/JP2013/062099 

^ou^y^V^— 
)\/3-$> btis 0!la.l£s i/<? n^yf y;\n*fy 

it^Hs ^Ou^y^V^—)\y (Tjuzi^ss) ^fyi/ssnfyikyos tfx ( 

*s<?uyVj\u/fy\t^j], tfx {^ou^y^V^— 
J\y) ^-^>yV7)\y^Mt^ tfx ^OU^y^V^-)\y) ^$ y V7x) )i 

it^ou^y^v^—)\y) 3-$ yV7 

stcLT&mtzz.£tf-c$2>o 
[0030] mm^fyiksmz, oog^yo. oi~2om 

mo I •& d i: #$?£ L < ^ 1 OOg^iJO. O5~5mmol 

L^O mmt Lxitmt&^fyik^vitmmt>< 
o. oimmo i<^TU ̂.mrnzmi 
£o %tc, 2 0 m m o I J^T"efetl^\ +#&fl4S®JDMi:&<J* H;£'IW 

fy^ti^o t(DtcSb, iu§Bi60£a£ft-f£d£tf$?£ IA\> 

[0031] LTfciu 

~F)\/ 
^)\y7)\y<-^Mt^, 7)\s*)\s^V**/VMb£"$k W^'J^Alb^-

#S t: K 'J K& if P\i b *u t» *f ££ffi£ttTtffflt 

[0032] LTti, 

S^fFailimo 0/0 8 0 6 9^, *g^iM, 50 1, 

8 5 7^ f§4, 673, 7 1 4^ f§4, 980, 4 2 1§N f§ 5, 75 

3, 7 7 8^N % 5, 910, 5 6 6§, f§ 6, 020, 43 9^&ifK§E 

[0033] tulE7K^bJ5^ti^m;m^T-tT9d«>:^-e$^o Z.ZX\ ^'14;#® 

U n-^y^y, n-'s^f+J-X n-

^7°^x n y&ifofl&JffiJ^bzK^ ; s>? X ^>7P 



WO 2013/161890 10 PCT/JP2013/062099 

y^JIss T- h ^ t: KP 7 ̂  >©ct 9 — £ Z1 Zlft£> 

© * L T £ fc ;Fb£-
[0034] 5-5 

OIi%«L<^ 1 0~2 5Ii%TS)l.ciAU^fSLl\ 

jlJttfiiulEiSHfc-C&a^ K 

-Ds 

[0035] —fj, TKHlbSJ^ ^AN :PJU=T:A mM(D& 

Ll\ ZblZ, ?Kmik,K!fc(D}&JKtt3 0- 1 5 0°CN J±2)&2~30kg/ 

c m 2®l5EI"etT9 CI Ll\c 

[0036] 7K^^bJ5J^©^^fulEl5SI^I"efe^^^ J5J^tt^fq]±LT+^^J5j^j]x 

S/c, rnft^(Dm£fclzJ:zmKlfcWmi]T$Z0 TK 

fckK S/c, 

[0037] J^Ts ±^©^£U7KSHbJxJS^7 L/c«t£vx 

a® L/c 'J 3-0 AglSS^f1* >SI>S£l&£-r£Mi: 

LT, IfM2fed;t/I^3 ̂ oiNTI^0^"r^o 

[0038] [M 2] 

ii2«, in -etf^ti/ctt^r 
$J;U£\ TK^Ib^LTs TK^S ~F 

•Ei£ (1 ) v^ ft'SBHb'n'%) il /^JP/M'n'^-•& tl il t<- c£ ~Z> ~C )a:'c\''A&Jk'(^T £> 

[0039] (TKO^JPM) 

TKO^JPM^ fi^frMCltUTO. 1-20 

nm\%-ZfoZ>o 0. 2~10§»W^if)UiJ^L<1 0. 5-5 

IA\> 7K©^iPM^tulEl5H^|-efe^«>:, m 



WO 2013/161890 11 PCT/JP2013/062099 

7KM£ '>& < 

[0040] 

TIEit (1) 

^SSrliltS. 
[-fb3] 

?1 
R2—C—COOH (1) 

Rs 

[0041] fu§Ei£ (1) R„ R2S CN HN 0 

, c, HN Axfofrb 
£!&*i£>7E^"C^J$3*i£>ii#lS"C£>£> d £ tffcF£ IA\> d©J:9&N 

[0042] S/c, it (1) T-^3ti£gHbi=r^ 'J^AglzS^^glzS©^ 

[0043] II-fb-n^^COTKIlS (fcfcU :>JUgCQ-0 HS(J^< ) CQiUi 

s mz^ztite^ifs OfiXttlimit«L^o SHbi^]©7K 

IIS©^^±IEl5H-efe£ d t iz J: y, 'J A^)t^ >^xS©l^^ 

lo, LH< ^•g)©T^f S LlN 

o 

[0044] s/c, Mlk&Mi$iz$£ti&MMm®:?LWi4®yL±-e$>&zt&ti?£L 
<, 5iW±AUy^L<, 7iro±tf£ Ll\ 

±§Ei60'e&£ d £ Id J: y N 'J AglzS-^* >Slz6©l&£$i]»<±# L 

s lo, LH< &£>®"£fcF ̂  LlNo 

[0045] M1k&Ml$lz$£ti&M0Zm®:?LWi2 0®yLT&#?£ L<, 3 

~ 1 OiAUy^K, 6 ~ 8 ®tf$ b IZftZ L l\ ±§E 



WO 2013/161890 12 PCT/JP2013/062099 

is Li^o 

[0046] mbytes 

£3tl&l\7^\ 'J ^0 AggzS^f1* a-LKP 

lr%>JjJUtl\>2iU±(DfiJU7FJrS/JU£$:feT£:0>{iBil)Jl'7F>@||I 

, iZtlJU 

tf*isj\sg£ 3 S IA\> 3 -DU 

±%?zz£iz£Vs ^mizmntc%%mm^wm^m 
Z>Z.£1f-Zl*Z> o 

[0047] LT^ MX&s VP>It 

% bKP^>7P>K, 'J>=TI£s ^x>i|N 'fv^ivS, ^ 

7=1 —V KII^ 1, 2, 3-7°PA> h 'J 

It, 1, 2, 3, 4-7?>-T1 b^tJJUTF^MtegtfglfbtlZo £tc> % 

^mzzbizm.mz^tzmik'&yatLTte, 7 $ y 
btis mz-&s >0isi^^«-e$§o 

[0048] (SHbi=r^©IB-£m) 

tuiEi^b^^ n&fomfo^iz^znz y ^ AUTFE ym. 
L"C fc?3;L<&0. l-BOISfJk J: 

ySfSKttO. 2 5~2 0ftfJk ^ e>JCSf^U<ttO. 5~10to 

^fflt5©3!iU^o Il^b^;&±IEl5S|-e^ffi1"^d(>:T\ 'J5^Agg*6 

[0049] 

tulE®tfb^©;»^";£(i^ ftizmfc$tit\ Mi$Mlztts 7k£M{bS% 
z&bfrc&E&Ls 7k%&^ n &izmntzjjfe 
V. M^mm t7k£Z MS L fcfg KiHbiir^ £gs 3JD f £ If b 
ti£0 ClO^'Ctis 7oPtX0f®|llb(£>il;£fr<^ 7.K£It^b-n^£©TK/£/£ 

LI\ ZOOM'S, mib-£W(D7k)mt)mJK 



WO 2013/161890 13 PCT/JP2013/062099 

fct©3!Kfi©iiii:LT> fi^frMCMLT, 0. 1~2O#^0|5H 
£&£><£•? ci ttftfr£ IA\> 

[0050] 0I^£) 

^ zwjtttttcx v\s-v?yo & if-eaaft iz ms L T t <n\ 
ilf6-1 3 6 0 3 4^^$g^|Ei6^tiT^^)J:9^Pi^^i 

T§B£freM^r£di:tf$?£iA\, zn 

x%&0 

[0051] ttatts ±IE0$E^W©M$E^fclNT^ P/Vi^3xl O4 (kw 

/m 3) IX-tt T & Z t tf&f ^ L < s 5 X 1 0 4 ( k w/m 3) <h t~ •& <1 <h 7^cfc 

L<, 1 x 1 0 5 (kw/m3) dtuc 

<ty, c:^ 

deep (kw) 
fckK m,^(DiMWWt\^:M'^.t^ZtXnW3lZ^lt>^ZtifX^^0 V ( 
m3) femz-z/umt}*^*. 

o JH3S (2TC r • n) £$?I;L<&5 (m 

/s) J^±N «fciJjfSL<(i7 (m/s) N 3blZtR£L<&'\ 0 (m/s 

) ^"T^o dClT\ r (m) £ &N 

% n (s_1) 1j" ^> P — *9 (D\£\$i,$&X #> Z> 0 _tBE^^"Tr[e] 

^nmiz^^m^wm^.t7Kt(D}^^mt^ztx\ o. 01-10 ( 

&miz&£tzztt><i*$z0 ztcs ±iE^tct„ mm§s %it 

tb Z> ^y 7°^X•£ A,mtl £ JD A Z> J5&^ 

2K J;I^O 



WO 2013/161890 14 PCT/JP2013/062099 

[0052] (gHk$iJ) 

£<Mc@£ 
\mzmut&zt$ 3o mtmomuiz^^zv^o*y 

mtrntLTtt, ftizmfez 
ii@tib7K^ ^ilStfb^k IrVyt&E-tfmibti&0 ®^bzK 

zmzt&zt #-e $ £ c 

[0053] %ftmv-wtmz&m3ti2>*><D-e&ti&&izi& 
*J<7$.)WS-**y<{ K\ *J-t e r t -7> 

K\ 2, 5-y^^;i/-2, 5-y- (te rt-7*H^ 

— 2, 5 — V X ^-)\/— 2 , 5— V— (te rt-7'fib 

^^PvV-3, 1, 3-b'X (t e r t - 7'fi^WJpi/^ 

V 7°P tfJU) 'O'tzX 1 , 1 - ex (t e r t - —^ ̂ >) -3 

, 3, 5 - h 'J n-7"^Jl/-4, 4-b*X (ter 

t -7?Jl,s< — #lrZ/) /^l/lx-h, K\ p-^P 

• <Ox/-nuA —Tl-^r+M K\ 2, 4PP'OWJl/A —K 

, t e r t — t^is^yVJl— k t e r t - 7t" 

-f 77°P k k 7^P^Jb/^-^ 

^Ht-T k t e r t — £tl£>0 ^ V" 

u-ni^icps^sti&i^ vym^m^i^m 
mPWLn£w.tzgtfmfbnzo 

[0054] z.tit>rntn<»®.mm£ LT&, m-gfammzmfetz 
0. 1~1 OOf^M^fS 

u<^ 0. 5-7 5 1. 0-5 0^;u^£ blzB 
ILl\ @l^iJ©;»M^±IBl5Hh1-5dhT:\ U Ag|^-V® 
%<Dffi£$J&&lRl±-e$* £&fa®&tp^<Dmfcffl<D&&&$ bizjwzzz 
ttfVZ&o 



WO 2013/161890 15 PCT/JP2013/062099 

[0055] ig2 

£ Ll\ mfrft^&, H2 5 0 0 p 

P mJjTF-££>£> d £ tffcF£ IA\> d*UCj:yN 

®0l^-e0#SP^^qrt^\ Mo, ffiti/c# 

SP^i7°p-tzx^^"r^d^^-e$^o &fc\ ddw?^JUP-JU^W: 

% x^y-jk 7°p/'?y->'k -fv^p/V—Jk 7"^y-;u 

, 2 -xf;i/- 1 bti&0 f#tc2jkl^>jug£ 

ftl^JUP-JU^AP L^lNd IA\> 

[0056] [IS3] 

I13(t tulE;Fb^^^7Kffi 

£P&£ (#£l) TM3lZ&tt 

Z> 7K © tc Hi L T tt ^ T? •-IS ft tc 3 ti Z> 10T? & ft tc 

PJ<AE!L&IN7^\ tt'nfr/#/Si:7KffiAN^j5C'i)/^i'n/S;&lfM^llN j®'L> 

[R] ^ tc j; y 7ja@ £ P&£ t- £ ^ # P if b ft &» 

[0057] 7K*@^U^A&t//X&?1^>£#frd£7^f3; Ll\ dti^J:ytt^ 

&fc\ 
#SC0M^N If^nn" ̂ 7X7 ( I CP, Induct ivity cou 

pled plasma) cfc lJ d i; ̂"Tr $ •So 

[0058] (#iS^jfi"nffc;#}S) 

tiZikMBfeH3 ted: y 

^1»J 
[0059] uTs *mmz.nbw&%. 

Ztl&^CDTi-tet^o 

[0060] m&M 1 ] 

7)\y^r)\y') L7-^ >tt£-;£tC<£ ^ T, *° 

'J X51 b > - *° 'J y X > - *° 'J X51 b > 7"P V ? (X51 b ># 



WO 2013/161890 16 PCT/JP2013/062099 

1:30. 011% : 7 0. 011% : 5 
0, 0 0 0) %bti 

!^#^7°^Xv (I CP, 

Induct ivity coupled plasma) lN/c7U^^ 

#r I CPS — 75 1 0o J^Ts mto ) £®U 

T>UJAE! Lfclp^ L i mykOw.lt 1 o 0 p p m-e&ofco 

[0061] Ci^iJ2] 

§^JS®] 1 TI# £ tl/c /1N° 'J X 51 b y - *° 'J 9 V I > - 7fs IJ x 3- b y 7" • '> 

0 0 g 8 0 0 g %s 5 'J >> h)\s(D 

X-\*<7[s-7&fcmzXtl4 0 0 r pmTML^f>601CdllftLfc 
o h 'J Ji^JUTJU^-O A 1 . 5mmo I 

JL—J[/) KO. 8mmo I ih £;^iP LT\ 1 Ok g/cm2 

©7j<^"eipj± LTTKSHbs^tT? d 

Z(D^olZ7m\tlStltcm^W (i%ft=5-) *° 'J 7" 
* i/'i> 7 • v £ ft© 9 8 %£Lt© "ttilS-n zK^fb3 tlfc Z t %WML fc 

o ?#£ftfctt^*?§$4nc#£ft£>&Jg©s£s !^#^7°^Xv (I CP 

, Induct ivity coupled plasma) & 

fttifZmUTfflfcLfcHBm* TiSi: 102ppm, L i li : 1 0 0 p 
p mN A I : 1 0 1 p p mtife^fco 

[0062] C^»J 1 ] 

m&m 1 TI# t s 2 t, #s 
JI?(Dm"EJUMizft LT 2 4%=E)\y(D =1J\0II t s £izxtl 

s 6 01C-ei 5ML<^tm 
%mmMz&u-zfo-otc„ 7j 

If^Silp'n ^7X7 ( I C P, Induct ivity c 

oupled plasma) I^/CTU^^/T^:® DT)UJAE! Ltc0 §£/IJJAE! 
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[0063] 2 ] 

m&m 1 •??# t s 2 t, 

y^mts 

, 6 01C-ei 

tl-g)#S©M^N If^Silp'n ^7X7 (ICP, Induct ivity c 

oupled plasma) I^/CTU^^/T^:® DT)UJAE! Ltc0 §£/IJJAE! 

1 

[0064] C^»J3] 

m&m 2 T??# £ s 2 t, #s 

JI?(Dm"E JUm tZft L T 2 i%=E)\y(D =l J\ 0II t s £ ^ Atl 

, 6 01C-ei 5ML<^tm 

*!££££!;*•£*:„ 7K*@»£L/C^ ttiirl*;# 

*I£&S©M£N If^Silp'n ^7X7 (ICP, Induct ivity c 

oupled plasma) DTMJAE! L/c0 §£/IJJAE! 

1 

[0065] C^»J4] 

2 TI# s 2 §f*^©7K ̂  s #s 

^?©ItJHC)[tLt2fet^©'j > =fIIts 

, 6 01C-ei 5ML<^tm 5^g£t±Tttl§rfemffi£7K 
%mmMz&u-zfo-otc„ 7K*@»£L/C^ 

*I£&S©M£N If^Silp'n ^7X7 (ICP, Induct ivity c 

oupled plasma) DTMJAE! L/c0 §£/IJJAE! 

1 

[0066] C^»J 5 ] 
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2 TI# t s 2 t, #s 
LT 2 JUCDx-31 b yV~7 $ >IZ3l/Flti;N 

SM^SKAtU 6 0TC*ei 5ML<^tm 5^g£t*Ttt 

TK*@»£L 

tern, mwitom^w^mtco mbtitmmt. 
ii^^7X7 (ICP, Induct 

ivity coupled plasma) I^/CTU^^/T^:® DT>fJj 

^L/co MJ^Jil£ll1 ̂ ^"To 

[0067] C^»J 6 ] 

m&m 2 T?# £ s 2 t, #s 
Jg?0l:EJH(:^LT2fe:EJL'©1, 2, 3 - 7°P/^> h 'J JjJl/7l\>Mt 

s 6 01C-ei 5ML<^tm 5^ 

tt±tc0 %mwfMz&uzfo0tc0 

?.Kn^iiLfci, m 
ii^^7X7 (ICP, 

Induct ivity coupled plasma) lN/c7U^^ 

#r£®i;T)lJ£Lfco IZmto 

[0068] C^»J 7 ] 

m&m 2 TI# £ s 2 §f*^©7K ̂  s #s 
Jji-?®il§^ JI'MlC&l' LT 2jpfJl/0^ X>1|^;N ^rflrt^^fa^/fctn" £5 Id Atl 

, 6 01CT1 5^riiL<^tm 

*!££££!;*•£*:„ £$#»i£$?T&c>fc„ 7K*@»£L/C^ ttiirl*;# 

*I£&S©M£N !!§#$• "n^7X7 (ICP, Induct ivity c 

oupled plasma) DT)I!J/E! L7c0 §£/IJJAE! 

1 

[0069] C^»J 8 ] 

2 TI# t s 2 t, #s 
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(EmJimm ^tehP>1 01 0) CJ;U60°C, 7 6 0 0 
r pm©ifttO. 1# (sec) SP LT;Fbpift4l/c0 C1CD0#CDP/V 

^Stti 3 X 1 04 (kw/m^ JU3S&2 8 (m/s) Z'foitc „ ?# 

ti tc m* 6 0 °C tc Jp £ ft tc * y ? £ £ y N 5 £ t* T ttiirl*;# 
%%m?m&nzh-otz0 

IhikMOwtts If^lnn"^7X7 (ICP, Induct ivi 

ty coupled plasma) I^/CTU^^/T^:® DT>UJAE! L/C 

o MJ^Jil^lll IZ^to 

[0070] C^»J 9 ] 

m&m 2 zm *> titzm-swrnfet, 2 t, #s 
m=fom:£)\smzttLz2\*i=E)\s(D\) y^mtz, $&&&*>•&fflttttz 

(EmJimm ^tehP>1 01 0) CJ;U60°C, 7 6 00 
r pm(D|fttO. 1# (sec) SP LT;Fbpift4l/c0 C1CD0#CDP/V 

^Stti 3 X 1 04 (kw/m3) N JU3S&2 8 (m/s) Z'foitc „ ?# 

e> ti tc m Gfe * 6 0 °c tc jp 3 ti tc * y 0 iz m y N 5 £ t*r ttiirl* ;# 
7K*@»£L/c^ 

IhikMOwtts If^lnn"^7X7 (ICP, Induct ivi 

ty coupled plasma) I^/CTU^^/T^:® DT>UJAE! L/C 

o MJ^Jil^lll IZ^to 

[0071] C^»J10] 

2 TI# £ s 2 §f*^0 3 0 %iil| 

it&m&ts 3Lt>ymTiztt[sT2{*^){,o)z\/\/7mt, 

SKAtU 60TC-ei0ML<^tm 5^g£-t±Tttl=rl*;# 
%%m?m&n-zfo-otc0 TK 
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S ^7Xv (ICP, Induct ivi 

ty coupled plasma) I^/CTU^^/T^:® DT)IU/E! L/C 

o Id^f o 

[0072] 1 1 ] 

m&m 2 TI# ^ s 2 3 o %mm 
ib7kM7kts f^>JIfi:^LT2i^Jb©1, 2, 3, 4-7"^>7^K^ 

60ic-ei0ML<^ 

nxh^tco 7Kn^iiLfci, tt^<to§$£E£S£4£3t!\ 
W*%tco !^#^7°^X 

7 (ICP, Induct ivity coupled plasma)^: 

lN/c7U^^^f ̂ :® DT/UJ/E! L/c0 ^^"To 

[0073] C^»J 1 2 ] 

m&m 2 TI# t, 2 3 0 %®@t 

^7X^7X^1% yWs~FhZM LT 2 jn ^EJUCDx-J1 U yi/j7^. >IZ3i/Flti;N £ 

6oicTio^riiL<^tm 5^® 
TKffi 

£P££L/c^ llft*R©tt'cHfc£?#fco ?#£*i 

ii^^7X7 (ICP, In 

duct ivity coupled plasma) lN/c7U^^^f 

®I;T)|JJ^L/C0 tc^-r0 

[0074] Chbl^iJ 1 ] 

m&m 2 TI# e> t s 2 t, #s 

, 6 01CT1 

„ £$#»i£$?T&c>fc„ 7K*@»£L/c^ ttiirl*;# 

llft*R©tt'cHfc£?#fco ?#£*lfclilft2tR©tt£-ftlc:#£ 

tl-g)#S©M^N If^lnn"^7X7 (ICP, Induct ivity c 
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oupled plasma) DT>UJAE! Ltc0 B^/UJAE! 

[0075] imm 2 ] 

m&m 2 TI# £ s 2 t, #s 

ft&m (BMJimm +ttfhp>1 01 0) CJ:U60oC, 7 6 0 0 rp 
mffllftto. 1 # (sec) ittpLtlttpI^ffco d®0|® P/Vfii& 

3X1 04 (k w/m3) N JH31&2 8 (m/s) Tfcofco ?#£*l 

£**l£:£££l3-y:fc„ 7K*@»£L/c^ ttiir 

^W"^(DM^W^%tc0 %btitc^W^(DM^W^z 

#StiZ>3kM(Dw%:s If^nn"^7X7 (ICP, Induct ivity 

coupled plasma) I^/CTU^^/T^:® DT>UJAE! L/C0 tt 

>UJ:^Jil£lll IZ^to 

[0076] [mm 3 ] 

m&m 2 TI# s 2 v 70 • A 
y-ju^ 2^^;u0^u =i-;ui|^^N Pte 

(sillily ^tthpvioio) tCofc 
y 6 0 °C, 7 6 0 0 r p m (D0kftT 0. 1 # ( s e c ) ;Fb"n L TMo"/&£?# 

fco d©0t© P/Vfit&2 5 X 1 04 (k w/m3) N JH5tl£2 8 (m/s) 

T&ofc„ ^©^ 0,CKM3*ifc*y?l;:;£y, 5 

3t*Ttti=rfr;#M£7Kffi£(DttrnzUfrtctf, ?L<ft^SlTfe y 
T$&ANofc0 

[0077] Chb$^lJ4] 

2 TI# e> £ s 2 ^^©TK £ s #s 
^(DB^J^wlZttLT Zfe'EJlsW yWKM^x (2-x^JU^^JU) 
^ 6OICTI 5^riii<^tm 5 

-tttzo ttrnvtma&$?T&O & 
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o 7 

%btltz.m\P\)t(D£'nW^3LtlZ>&m(Dw%:, ii^^7X7 (ICP 

, Induct ivity coupled plasma) 

[0078] [H1] 

* mta* 
^i£ 

* mta* Li* 
(ppm) 

TiM 
(ppm) 

AIM 
(ppm) 

SSiSffli - - - - 100 - -
##»#*»*« 2 - ZI/N^S! 32 - -

3§ifeffl2 «#»##«£* 2 - ij>dl£ 18 - -

»Jt«2 - - - - 102 100 101 

3§ifeffl3 «#»##«£* 2 - 35 38 36 

#»»##»«* 2 - u^=ris 22 27 26 

3§ifeffl5 «#»##«£* 2 - x^U>i/75>ESPit 10 15 14 

#»»##»«* 2 - i,2,3-:?p/^hU2i7U**>lg 9 13 12 

3§i6ffl7 2 - /7X>ft 8 11 10 

uKftflM* 2 - Zl/N^it 12 16 15 

3tffi«9 2 - u>=rit 0 1 1 

S»l10 2 i©ISlb7K*7K =l/N^K 15 17 19 

«#»##«£* 2 i£l£1fc7K*7k 1,2,3,4-^>XI~7^;U^>K 8 11 12 

nmmi2 2 i©ISlb7k*7K xTu>v75>eaPil 9 12 13 

j±g«i 2 - 46 62 58 

lk%iM2 ®$E»M 2 - ?Llt 41 53 53 

&$&m3 ®$E»SC« 
2* - ««i±r 
2 - <)i>M7kmt'M2-x?iw/)\,) 47 76 67 

* : 7KaMttoy IZJ -f V7°P^y->'U®KMpP;& 

^t"o 

[0079] &fc\ Affile 

S tiTlN/co S/c, 5 OOpp mj 

o 

[0080] *aiHtt2 0 1 2^4£2 6 0K0*|lf#I^^dM3tl/c0*^dM 

(f#SI 2 0 12-101314, 2012-101315) IZ&-3 < t 
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[0081] if 

*>-%&£ LT, 
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!t#©S6SS 
'>&< >JTOz 

igi t, 

mmm^wmmzn^x, o. 1 ~2O#I*^07.K^ TIE^ d 

ft!§E/jl^TKffi£:LT#t®*S "•#;>#}$£%Z>H3 <h, 

tjNN 

Dfb1] 

[£•<*(£> i^^;£0 

R-

R 1 

-COOH (1) 

5RII2] 

^113] 

5RII4] 

5RII5] 

5f<II6] 

5RII7] 

(it ( 1 ) 4u Ri, R2V CN HN 0N 

^£4m±#fr0 ) 
iiu§Ett^tfc§$tf'>&< <>: 1^ ^ li^il 1 tclEic© 
r-^ 

fulEII'fb-^-^^'aSti-g)7KIIS (fcfcU 

«<) # o<@x& 1 it^ii 1 x& 2 izmmom-gfafDm 

blZlzh\ I*5f<II1 ~3®l\-f 
tlfr 1 II^IEi6©tt^©ii^}io 

mmm^iz^zn&mmmwsTm* 5 iro±-e£>£, 1*^111 
~4 0iN-ftifr 1 iI^IEi6©tt^©i^^;io 

tulEII'fb-n^^'a tnzm •cWs-^^Lif 1 'flllJ^-h'efe•SN pii^iji 1 

- 5 ©iN-f tifr 1 iI^IEi6©tt^©i^^;io 
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1 ~ 6 GOlN-f tifr 1 

ftifr 1 iI^IEi6©tt^©ii^}io 

[1*^1110] fulEU2 T\ SHt$iJ£3 £>«JP;Fb£-"t^ 1*^111 ~ 9 (D^t 

tlfr 1 lI^IEi6©tt^©ii^}io 

[li^iin] li^in CHc§Ei6©tti^*0i^ 

[I*5f<lI12] fulEit (1) R2S &ZfR3in<Cs H% 0 fr bM&tl&it 

SmiJ$3ti£M^g-efe^ li^il 1-11 (b^ttifr 1 iI^IE® 

CV>ntiW(DWkm35):ko 

[1*^1113] tulEH2^feiNT, 

1*^111 ~ 1 2 0lN-rtlAN 1 ^£§E*6©tt^to§&©§!i 

mJiliko 

[1*^1114] fu§EI*M3 

, li^il 1-13 (b^ttifr 1 iItC§Ei6<£>tt£-fr(£>i^s^}£o 

[os^RlM15] iupEI^M2 ^fcT% iu•E/^'n'/^.'-l-1 (D J7 )\s=1 0 0 p p 

mUT-£foZ>, 1 ~ 1 4 0lN"ftlfr 1 


