
WO 2013/183590 1 PCT/JP2013/065365 

m m m 

[0001] /W 1 , 4-7"^ LT, 

7,>b>7^b7^ b-

ftil&Mr 
[0002] <? 

-efe£*°'J 7'>U>fU7^ b-K (JUT, "PBT" miBI" £ £ <>: 

So ) tis itn^nit im^s =t 

(D\fe(D$]i^$} • lN•?> il £1 AN £>N SB^PPPPN HIKI • IE"? 

SBiEu mm§^nnte£(DM&f$Mnn(Dmnrnt LTjA<^ffl3tlT^£ 

o ttz, ^©®tl/c'l4ff£;£fr U 7-NUA, *>-k t770 

s fefJ^^fcf&P BT ifi^sbbtl^b J: 9 tC&^T$Tl^-g>0 

[0003] P 1, 4-7"^ 

(JUT, "1, 4 — B G" ^BSiB-r-SCl^A^So ) 

1, 4-BG&, t(DKJ&tplZT- L Km 7^ 

> (JUT, " T H F " ^BSiB-r-SCl^A^So ) L1, 

4-BG^f»THF ̂ ©$E{b^MA/cK$OJ;^ PBT ^ 

tl^o 

[0004] S/c, fliBBM #&<D%m%:-£toZFi<Dm£V t#lZ, 

P B T izfc^T t, 1*ji/#-1 ll^c<b5^ftG3fe©Jimfre>©J» M3; 

PBT0I^S>5 1, 4 

- BGtCfelNTtA'-r^VX^jJIfi^a) 1 , 4-BG^^^: L/cPBT^r 

§U3sf £ ;£;£ ifm^ ̂  tiTi^So 

[0005] LAN U , 4-BG^ffllN/ciI^ 



WO 2013/183590 2 PCT/JP2013/065365 

mztizp 
BT0WKft§o Z(D&MM'tt,(D±fc£WBt LTtis PBT^©1 

B T&m^(DBW•& £^3. £*l£o 
[0006] BT^ISWC 

1 , 4-BG©IlH?tti?:0. 0 

1 ~ 5 0 If p p m IZM'MT &Z. tl,Zct U% 5 0 If p p m 

JUT©pBT^mzztiz-D^Trnm^nT^Zo jimi, 4-BG 

4nc#3;tl£ 1 -^-tz h^>-4-t KP^>7"^> (JUTs "1, 4 — H 

AB" ^BSiB-r^Cl^A^So ) ^ P BT0fi!^J^£SM3-t^ PB 

H3^1, 4-BGtCfctt£MSlJl^}fJt£»PL/c 

1, 4-BG^hLtffll\SC^taU, IMKa§PBT©ffe 

£ £ tlT S <> 

[0007] ttzs itt&(D 1, 4 - BG®§^£;fr;£tC£lN-C Ill^i: Ltf>77"f 

• 7^h> (JUT^ "GBL" ^BSiB-r-SCl^A^So ) 

ft]£>tlTl^0 1 , 4-

BG®§^£;£tC£lN-C b-T 

/c&7vjui£ft£:fr^ ^ti^^7K^bLT 1 , 4 - BG£#£ifi7.KSHb£ 

A*>77*fP7^ K>^iiJ^t"-g)C^^IEi6^tlTl^-g)o 

A'^VX^;JIfi3|S(£>Jl^N£ 1 , 4 - BG£§^i-t£^;£-e^ ^fF* 

SR3 LTlb^M7u&& 

1, 4-BQ^m^t^^tmm^n, m^m^iz 
1 , 4-BG£?#£>;££tf§B*63*lT^£ 

o 

ftSfiitt 
[0008] ftfF&SKl : 0*1^2 0 0 8-101 1 4 3§^i 

m$$:m : S*gftHS¥ 1 1-24 0 84 



WO 2013/183590 3 PCT/JP2013/065365 

ftzkXm : S*g^HS 2009-077719 

•• s*g^2 0 10- 5 21 18 2^&*g 

mmoWiW 

[0009] ftfF&SK2 tmM&mit 

LTG B 
3 e>tC±IB^fF^1 ~4lCtt, H3^1, 4-BG4nc#3;tl£tf>V7" 

[0010] S/c, Jimi, 4 - BG43© 1 , 4-HAB©#StCj;i)tt^jiMA<llH 

P BT0fMWytS^<^1 , 4-BG^0liI?tf<b 

PBT0®| 

fe JCpftlT §1^: ¥00^ L tco 

[0011] *fP£ttN ±§E©l^C&^T&;*ft/^©^&kK Jim^LT, /Wtf 

VX^;Jia^a)1, 4-BG^ffllNT, P B T 

f £ £ & £ 1" £ £ £ £ § W £ t & o 

[0012] *fgEE#£ttN ±IEIiM^^"r^<i^^L/c^ H3^1, 4 — B 

K>^\ P BT0^0|^J^^1 , 4 — B 

ifc^PBT0f 

fe£3l$&£-TJIH£&c>T^.SC:££jiai Ltc0 t LT, fulEMUJl^# 

4 —BG^ffllNTP 1, 4 

- BG^tfvvy^p^ feii 

#&&&p BT£?#£££tf-e$£c:££jiaiU 

tc o 

BP^ *fP£©^m;m~F© [1] ~ [6] tc^-r^o 

[0013] [1] IlJi?ttiA?0. 0 1~5 0Iippm©/^^77lW 



WO 2013/183590 4 PCT/JP2013/065365 

tc & T- \y 7 ̂  J HI T) U*) U x X T- ) U £ # ^ ̂ J U > II ^ ̂  £ x X -x) U 1 b 

(a) fulEIfM (a) 

ZcJ5^;&ttls^J5J^^'&T/lN0|J 7'> U>fU7^ b-

TM (b) tZtiTZtf'J 7'> U>fU7^ b- h(DMmfi>£?-fc-3rs 

fu§EJl^1 , 4-7^>^-JK:Blj§f>?7*fP7^ h>©Ml 

if 1 ~ 1 0 0 II pprnffeS, 'J 7'> b >7^ b 7 ̂  b - h GQi^s^io 

[2] fulEIfM (a) lZft,±L-tE>s 1 , 4-7'^> 

5, tulE [1] tC§Ei6©*°'J 7'>U>fU7^ l>-

[3] fulEffi 1 , 4-7^>^-JK:fcv(jl)f>77*fP7^ h>Ot 

tli)^ 1 0 1 Hp p m~2Si%"(;'l)l)N fuEE [2] tCEES©^'J 7 "31 

U>TU7^U-

[4] HUBEH^I, 1 -^"tz K^r^-4-t 

Km^>7"^ 1 ~ 9 9fflp pnrefeS^ tulE [1 ] ~ [3] 

(D^ftlfr 1 ^|Ei6©/^0|J 7"51b>7zb7^ is — h(DMm.J5}£0 

[ 5 ] ftilEJwn 1 , 4 — $ y V J- JUX&fulEfl 1 , 4 - 7'^ >*>*-
^;U=I-XN 7;U^ K-XN 

tulE [1] ~ [4] (D^Ttlfr! ^IEi6©/lN0|J 7>b>^b7 

* u-

HUBEH^I, 4-7^>y^-;uXtitulEffi1 , 4-7'^>y^ 

tuiE [1] ~ [5] ©iN-ftLAM iz$m 

(D7fs 'J 7> l> y^- \y 7 * b - K GQi^s^io 

: 4 - t KP^>7"^ >IIJ$7.KSll#Sls 

X^>-JU-C o A-gj&mMs C o Ate^ttzi/N^II-tz^^viUT1'^ KJ&TKH 

S /c & a - *T K * JHIJ&j^III#^£ =i - K t & '>& < t 1 -P © 

- L KP^>7"^ 



WO 2013/183590 5 PCT/JP2013/065365 

s fu§Et$£4Wfu§E4 - L Z>tc8b[Z-\-fi 

[0014] 1 , 4-BGM^:LT, fell 

&$?& PBT^MWi)<u$Z0 

[0015] [unium, *mn%<DPBT<Dmi&i5fe ts&zf®. 
3fe©PBT©^3t^ (5<b£) TM#£*lfcP BT©fe||£Jimi , 4-B 
G0G B L^mtO)mi%%:^tWMmT:-&Z>o 

m%*mmtz>tcib(Dr*m 
[0016] UTs JUTK§E*6r£&lt/£g#©ii£BJ! 

t%> r~j r~j oofu 
^C§Ei63ftSM£TM£<£t/±M£ LTSo £tc 

, TPMSfcli±PM(t 

£#fri60£Si£f So 

"tt*%" . "filppm" % "ttW St; "Mmbt" ts " 

Ii%" * "HP pm" N "II®" at/ "Mmtt" ^ti^ti|W|« 

T'feSo "p pm" (hlElfe Lfc^-n tiN "filppm" CDd£:£:;^ 

"To 

[0017] <P BT§U£Jim> 

;fcfgBJ^C£l\-C PBTli, 

x^)\s%<ahs^t))\stfyM.j&fit, /W^X^HE&OJIJISM , 4-7"^ 
> y *-;u £ # v x-)\sj&fi t £ x x ̂ )\s ik&jt £ /c & x x jfc 

y?#£*l£0 &fc\ fU7 

^JUlt^JU^JUXX^JUaWU^JUg,*: LT^ j^H$(1 ~3©j7Jl/*Jl/g 

tffcFS IA\> 



WO 2013/183590 6 PCT/JP2013/065365 

[0018] 

Us OtJU%yL±-e$>ZZttfti?£L<. 9 0fJb 

%yL±V$>ZZttfmiZ$f£L<. 1 OO^Jb°/ol!S)§C^^it$fSL^ 

o 

ttcs , 4-BGtt, ±V^-)l$Lft(D 8 0 

=£)\,%\>X±-Z1bZ>Z.£1fy&1ZL<s 9 0=E)\,%&L±-e$>2>Z.ttfmzt&tZ L 

<, 9 9^u%JU±T-feS££7^#^f3; LI\ 

[0019] f[/7^ JHIS te T1 1/7^ JHt ̂ JU^JUX X7^U® ^ Jl/jtf >I|j$:fr 

1 , 4 - B G©£$/;*—Jl/J$3MC: 

^tossy-^^tuiE"F^Ju±-efes 
^7-NUA, iHt^,>:Hcj55cM-rsp^0M#^J:S^^ll0l3fp]^r^b©^^ 

m^^tLxcowmtm^s mm&s 
frbU£ IA\> 

[0020] ±J55c^07^b7^>'HIS/cti7zb7^ 

s JU/^VIIJ^^T1 b 7 ̂ JHIS /C&T1 b 7 ̂ JHI^JU^JUXX^ 

ifcois t) JUtf>I|j$:fr <h L~nis 0!lX 7 * JUits -f 7 7^ JHI, v 7" 

• f^V7^JHl X;U/1"N-r 7 7^;HI^-K'J ^7 A, 7i-l/>i/^^>i/ 

4, 4' -y7x-;uy^;u/1f>lt% 4, 4' -i/'7izjn 

— 4, 4' — $/ 7 x —JU^ K >^^>11, 4, 4' 

-VDJLJ yssjjjistfyMs 4, 4' -y 7 x-JUTJU* 

^>11, 2, 6-±7$ [sy^tiJ[/tfyM^(D35iiijfc^tiJi'tfyMl6£z?z. 

KP-^b7^JHI, KP^ 

7 7 *;HIH (DmMit y ̂  Ju <K > II £ <£ d tl £ (D I X 7^;uJFMttff #ft ; 
P/\7IIS V)\,$)\/W.s 7is£°yMs tfp<'j >11, x^'jyit, T-\l=7^y 

II, -tzA':>>il, ^7y^-hVt\)\y^yW., F^t>ist>)\stfyM.^(DRBB1fc$i 

^yt})\stfyM.fc£XfZ.tlib(DJiXT-)U JFMttlf:HIf £ tlS0 C tl 



WO 2013/183590 7 PCT/JP2013/065365 

[0021] iwntftzvi—jutiiftiziz* 4-

1 , 4-BG£££ixJ&;gfflc:#*fc&LT:fe>Ja\, 

ffe© *>* t LT , MX(i'lf b > V 'J P - Jk h 'J * ? L> > V 
•J=I—Jk =i-;k P-Jk 

P-Jk T-hff-^yW p-Jk p-Jk 

2 — — 1 , 3 ;k 1, 2-:/*>$/;*—Jk 1, 3 

-7"^ V^-Jk 2, 3-7"$ >isJ-Jlss 1, 3-^>^>y^-;k 

2, 3-s<y$y*/$—)\/s 2 -if;i/- 2 -y^JU- 1 , 3-70P^>^ 

*—Jk *° 'J Xf b > y <J P —;k *° 'J T K ^ P< 51 b > ? 'J p — 

; 1 , 2-*>£ p/s^Htvy^-Jk 1, 4-i>^P^^rHt 

Jk 1, 1 -s>£ P^^f-tJ-yy^P—Jk 1, 4-->^P^^Ht 

yy^p-Jk 2, 5 -yjki^u^yy^p-ju^cDf^iity^-ju ; 

3f*> 'J ls>?'J P-Jk 4, 4' -i/kh'P + i/^i-Jk 2, 2-ex 

(4' -kh'P^>7i-^) 70P^X 2, 2-t'T, (4' -/3-LKP 

+ ̂ >xh ̂ ri>7x-;U) 7°P/^>, (4-LKP^>7i-Jl/) TJU* 

X ex (4' -i8-th'P^>lh^>7xzjl/) 7JU/1N> 

y^-;U;2, 2-ex (4' -LKP + ̂ >7xzjb) 7°P^>®x51b> 

/cti7°P KttM ; 'W *"7X^iHE3fe 

T-^IM , 4 - BG^tfPtf f^tlSo 1 J; <, 

2fflJU±£;Jl"n LTffl^ttJ:l\ 

[0022] S/c, PBTJI5ft£ LTfciU ±§E^;b Jk:K>I£j$:ft\ 

t»s Wtt-nJ5c^^LT, W.iZs Ja\, 

^'JP-JUgt p-bh'P^>SiS 

I|N p - j8 - L h*P+i/l t KP^r^^v/U^Vll^T7^ 

7^7 x) )\s~7)\s P-Jk ^-fP+fy-Jk ^^^P+f 

y-jk ^>^7Ji/P-ik t — 7" 



WO 2013/183590 8 PCT/JP2013/065365 

'J ^ 'J v Kits K'J^'VVIIN t:°• 'J ^ KIts t7^ l/>f h"ytDl^^y 

Its K 'J P-JH^ X h 'J ^'J-tzP 

-Jk s-Jk 

£*i£>0 1 

ct < s 2fflJU±^;Fb^LTffl^T:fcJ:^o 

[0023] </^:*VX'jt;JIfi3fc0Jimi , 4-BG> 

«OP BT0§^CffllNSJimi , 4-BG&, 

[0024] J^xM}I¥sttes W.^o%^&Wmx±^(D%JL^)\s*f-1f^yzfy 
^•^.)\yu-7,t^E(Dmz^isnxmxbntc^(D, 
smiaowm%w%JPI LT-e$ s§^nP^#tti§0 

=|->=I7\ A'tfX, M 

^ Ilil, i^#M) 
s T7K;f)ibs ^tiSo 

s + -tJ-zH^X P-VP7* 

, ^ m%s » 

$? S L < s J: L < ffi§'t> ^ 9 t 

5cU **v-t>v\\ -t»-=r^x ^ m%s IIEII 
£=&$?£ L< tetvtzz U + *i"yt>v\\ +F=t 

-f l^tlSo 

[0025] HK^ li^Na, K( Mg( Ca|©f<© 

T7^ 'J^M^^ZfTJUtl 'J ±m£M$:'atiTZ0 

[0026] 

m^yji'ti'jmoik^m, <tMfa$ra#© 

, JU^^X-.lys, mVMT&tfOrniiilLmizAZMM 



WO 2013/183590 9 PCT/JP2013/065365 

^9 {.Tmrntzntc/tjx^xmmzs ®;t, n^tu^n • i{b®ii 
£l£Tj^Sl;JI^«>:!^3tiSo M, M, & 
n% ijymt£if<D&mz&2>Mtm* 7j^um 7 

;§®atiis »^«Hs m<t%m&tez<D<t¥#ii5fe; 

IIIZ J; £ JD *#$# © ft if P If e> tl £ o 

[0027] ±§E©A'^;^vX^Iifr£>!fa#3tlSj^;JI<>: LT^i, ?\/UP-X 

, v>y-x, h-x, 7Jk? h-x, vjutf'-x, 

0A + V-7;77^-7, 3f*>P —X, 'Jjtf—X, ^>JUP-X, 'J 7" 

p-X^0^> K-X ; h+f>, +J-V2JP-X, », -tzJUP-X^® 

2m • &mm ; t>7°p>11, t>-f >JJHI, t>-f >J >11, ^o'j >11, 
II, /^u$hW>II, ZTT'J>II, tfn'y 

II, 'Js-JisII, 'J uy >11, ^y^^>II, 77+i/'>i, x^p-tz>il 

, 77+h'>i, ^<^->11, x;u^I|, KP+f^V^xyll, KP+f^^r 

Htx>I|, "J ?V -tz 'J >11, iz ̂  P b >II=f C0>£Ss ; V 'J iz 'J >, v>~h 

-Jk ^>'j K-;k 'J 

ffllM^tlSo c©9^, ^UP-X, 7;u^ K-X, 3f*>P —X, +f V ^ P 

-Xf0A^rV-X, K-XS/cti L<, f#tC^UP-X 

TW£IA\> J: LTti, 

-tzJUP — *.=&$?£ IA\> 
[0028] ®^, £ti^0j^Sl;JI£ffl^T, • S5^ 

zKJSJfc • • mikK!fc^(DK!fcJ:&%'afcit,!¥g]%}£ttZ?lZZtlt)(D 
&m%tfc¥g&%<DMfr'££>li:lZj:<>JMm , 4 - B ti£0 d 
ti^^^T-t, 3S&£^£#llc:J:£>3gB&tffcF£ IA\> 

[0029] LTti, 

&l^, P'J^MIfflS, ^11, 7tiP X tf'J 7A (Ana 



WO 2013/183590 10 PCT/JP2013/065365 

erobiospi ri I I um) |, 7 0 J (Act i nob 

ac i I I us) I, fu§E»^0* 

Ttjs P 'J ifcJUllu 7J-J1U kf'J ^A(A n a e r o b i o 

sp i r i I I um)IfcJ:t>*iSI^fSL<s =1 'J 

y XmM&ftlZftg LIN„ 

[0030] 

4-bKP^ri/^>®igi 

-;u-c o A£-J5£|#||N C O Ate^ttzi/N^II-tz^^JUT1'^ 
Stctea-'r h^U^HtJ&j^ItH^P- Kt~£'>&< £t> 1 

KP^>7"^ tulE 

t$£4Wfu§E4 - L h'P + i/^ >^©l£Mft£#$t~£>fca&lc:+#&M© 

[0031] , 4-BGH:, ^l/:^ 

p-X, 7>»U^ K-X, +P-^P-Xf li;i 

tcj;yjt^jtL^cto-efeoTt,%wmz&v%btitc^j\ow. 

s P/\^IIM7K^S 3/N^lXrJk ^)>7^fP7^h>fovJ;tff0l 

i\ £tcs %WMz&V%btitcifn\f\sy, 7'^x ^-tz?1 

UX 1 , 4-BG^lilLTtgl\ fgg 

;itc& y st&jim 1, 4 - B G LI\ 

[0032] Pd, RUN Re, 

R h N N iN C u N C P 

d/Ag/Re, Ru/N i/Co/ZnO, Cu/Zn IHb^ Cu/Z 

n / C r H-fb^N Ru/Re, Re/C, Ru/Sn, R u/P t/S n, 

P t / R e/7ib^ 'J, P t/Re, Pd/Co/Re, C u/S i , Cu 

/Cr/Mn% R e O/C u O/Z n O, CuO/C rO, Pd/Re% N 

i /Co, Pd/CuO/C r03, 'J > It R u N N i /Co, Co/Ru/ 



WO 2013/183590 11 PCT/JP2013/065365 

Mn, C u/Pd/KOH, Cu/C r/Zn tlS0 

Ru/Sn Ru/Pt/Sn S LlN0 

[0033] s/c, Htc, 

MW.t LT^> 
1, 4-BG%$kiktzz.ttf-et*Zo 

[0034] , 4-BGKtt, 

LTmmt LT 
#^tiT<s0 7 5LJWL, yy^-ys mMs %Wm 

< sQ 

[0035] *m%lZ&^TPBT (D^nttHZs 'U X b% b ntcwn 1 
, 4-BGffill^ttitt, 4 — B G tC&i LTlitbT, ± 

50 p pm, L<tt20 p pm, S L < & 1 0 p p m 

, ct lJ fcFS L < & 5 p p mT'feSo S/c, ®^0. 0 1 ppm, fcF 

£ L < 0. 1 p p m J; < N 0. 2 p 

p mXfo& d Ll\c 

H3^1, 4-BG^©M^^#^M^/>^<^Sti«>:\ ^t^PBT 

u< -Us mm 
iW.t L^<l£;£ft^fU&±, P BT^jtJS^-e© 1 , 4 — BGCDTH F 

&fc\ Xs 1, 4-BG^OliJiftti^ ^}-KD» 
^iJ©iI^IEi6^tiS^;i-e)UJ^-rs d ttfvzztf. 
tl&l\ 

[0036] *%BJ}lZ£l1rZ P B 1 , 4-BG0liI?tti 

t><0. 0 1- 5 oiip pmXlbhts L 

<H3^1, 4-BG©IiI?tti«: 

ttmtztcto<D%m%i<D®m&<££#&*t§siMtc & ̂  T , MSI ̂  
p BT0fep£I^t3-&S#fe§^l 



WO 2013/183590 12 PCT/JP2013/065365 

4 - BG^KttG B G 
BL(iIIi?ttM^:l^©7$K\ 7$y, TSJMftZiommW 

XfoZZtfrb, PBTcDfeI!£^t£-es$^'# 

[0037] /W*^*gi!IG3fe©lI5ft1 , 4-BG^0liJiftti^ MPL^ 
'Uxv7>n^<D%miz£vmt>tiz>3;\?m%7mL-<:i¥sm1, 4-BG 

-ZfoZo Stcs =l/\^II^7K^LTt#'btiS 1 , 4-BG(i( 

s^mc<£y, s/c, n&i 
, 4-BGtf/ux^zMm.<Df£mz£yit&f#^(D%m 

yy:E--7iz&z>tpm0k{$, m^ntci, 4-BG(Dm^^hsmu 
£tc J; y IJilip t £ £ £ ifX $ £o 

[0038] ttc, A"^7Xl««1, 4-BGtt, a^N GBLMi 

t LX^t^o 0!Ja.t£ Its =I/\^I£, ^7K=I/\^II> =I/\^II 

TRfiMblCJ: yjM&l , 4-BG^Iil 

2-kh'p^>rh7th'P77>^li:Ut^ 

^1,4 - B G LTGB 

L^itWfSo , 4-BG^f 

fg|#*il*|-ev IW >||N =I/N^I|, ^TK=I/\^I^ =I/\^I|XX 

xJU&£©7Klilb7^TLTl^t©<h:t;i£ti, G B L^iU^1"So 

[0039] PBT©li|Cil>§^1, 4 - B Gtf, ±!B© <fc ? 

(CilJ^L/cG B , 4-BG-efeSiI^tCti, 111 , 4-B 

G£*t^LTJimi , 4-BG^f§I^^$§o 111, 4-BG^®G 

BLMiH m&^ , 4 — B G L T MmltX\ ±l«, If2H% 

s ts-ti<&inm.%, mizfttu < & 1 oooPPmN L<&2 



WO 2013/183590 13 PCT/JP2013/065365 

00 p pm, £=&$?£ 1 8 0 p pm-efeSo ttc, TIM^ MM 1 0 

1 ppm, L < 1 2 0 p p m-e&y N 

1 50ppm-efc5It M £ L 

[0040] *m8lZ&^TP BT©§S®C^£/Wtf^XXilIE3fc©JI&1 , 4-

BG©GBLtfllt 4 — B G tc£} U T ftmhb"^ ±IWs jfi 

^ 1 00 p pm, L<tt5 0 p pm, L<tt40 ppm, (d 

L < tt3 0 p p m, Sti^fS L< (i2 0 p p m'TrfeSo ^/c, ~FPJ!t£> 

1 ppm, Sft L < 2 p p m-e&y, 

iMiTPM^B p p Ll\ 

, 4-BG^©GBLMim 

<&Sti:£\ P BT§^cfcttStti£i§rJ^3lJ^ PBT0feil& 

L<&Sl®[p]^i^o ~15, *t§!mi£fgi<££ 

<H;£ft^fU<>:&So H3^1, 4-BG0GBLM 

M^:-tlB©i5H"^IJi|li5t" -S> d <^i tC cfc U, t# £> tl S P B T ©fell £11 Sit" S el 

£tf-Zx*2>o 

&fc\ H3^1, 4-BGXBII1, 4-BG^0GBL0ttilt &M 

(D (DIIIZ IB® 3 tl Sl5feT?)il £ 3 tl £ o 
[0041] P BT©§S^lC^£/Wtf^*XilIE3fc©JI&1 , 4-

BG0G BLtti^l ~ 1 OOHp p mT'feShttls^J^OlJt^feil 

<D&-£tit£. L < &y^t~v^5Ifil±^fr"ei±&v/^ ftMU/cJ; 9 H, GBL 

tmmj%T^j$fit(D&jfciz£t>)tkj$Ls p B T 0feiiJIS 
t^XbtIS, h\ 7 <y~. 7 $ 
y l£& £ «~t sc^^-e$sc^tcj;s^^A^tiSo 

[0042] A'-f 1 , 4 - B GtpCDG B LtlUt 0!la.l£, /< 

<<x^7>nffi<D%mz£vmbtiz=\/\<7m%:fc%iLTmni, 4-BG^ 

ft&iflCJ: y =I/\^I|^©G B LM^PIfi"rSC(h^-e$So LfrU =I/N 

^@t©7K^^B^T, GBL&1, 4-BG^^-jt"rSPf0^raft"efey, 
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GBLm%jEmz#mtz<D&&u-e$>z>o ^otcsb, 
©JM&I , 4r-BG*PBT<0mfe<0tz#)<0Kfc%i\,zm&tZ>1fo\,Zs 

mtzztizj^jj^ni , 4-BG*<DGBL$^$:mti&t2>Z.iltfft£ 
IA\> 
d0*ll^ G B Ltt 1 , 4 1, 4-B 

wtni, 4-BG^® 

G B L##m£!iS5-r£>C:£tf-e$£>o 

1, 4 - BG^/^:*VX'jtIi0fg|#tCc£ y ^0 

fgsNM'k 7y=E=7iz&z*m$kft, m^ntcmi, 4-BG©ig^t 
y G B L##m£liai-r£d dcDiliirt 

*11, 4-BGO)mm*fi^T, GBL?;tMMMPIit5Ih^ 
o 

[0043] HgftKGBL^II , 4-BG £©#£131®^ ^±1^ £ <£ t//3; & 

Kzttf-ez&o d©^, GBLMM 

©JS3ISPti G B L ti 1 , 4 -

BG^J^LTi^tLT L£ 9o C0ilM^tt^Ig"eG B L tZfrMT 

ZtcSbs &$j&j$#©#^alf^"e©^i%)#j$#©£j$£<£/,®t~£ d 11fft 

£ IA\> 

d©<fc9&t^fr^ ^iti^i£©i£TI^Jt^ If4 0~1 8 0°Ctf 

HJCSfS L< & 5 0~ 1 6 0°C-efey, mzft% L< &6 0~ 1 

5 O°C0l5S|-efeSo J§]IMj£tfd©TllJU±©^j£-C£>.Sd£l;:J:yN 

±§B±HJU~F 

£ iZ J; y N §£i^>M:fr©£j$7^§tCjP3l3 tis d £ £|$ C 

d LfrbU £ IA\> 

[0044] S/c, *fP£lC£^TPBT©§!®C^£'Wtf^;*^ilIG3fe©JI&1 

, 4 - BGlCfctt* 1 -^"tz h^>-4 - t KP^>7"^ > ( 1 , 4-HA 

B) ^H3^1, 4 — B G LTlitbt, ±W^ $?£ L < 

9 9 p pm, L< tt9 0 p pm, f# tC £f ;£ L < & 8 0 p p m N H t 
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£F£ U < 7 0 p p mT'foSo Sfc, TRBteU $?£ L < l£ 1 pprnTfey, 

HtCjfS U < i$2 p p mN p p 

lil?1 , 4 —BG^CD 

1 , 4 - H A B #^1 tf'pta < ftS £ if, PBT£®caS 

^ WSPBT^fei/cfMt L<#£4IlRltf&V,No #<&£ 

(5if, L^<li>£ftK^'J£&£o 

M3N-1, 4-BG^©1, 4-HABffl^fitt, &W>(DMMM(D 

m IZ IS*6 3 tl S ̂  }£-e >|J £ 3 tl S o 

[0045] /W^YXMSWIII, 4-BG4301, 4-HABtfili, ^J 

-BG£?#£*§£-liN =l^gt 

©Htfr^&ifKU: y iw\?®^© 1 , 4-HABM:&fMllp1"Sdi:-e;fcll 

LfrU /Wtfv*^Ifi3fe©3|fi1 , 4-BG^PB 

4-BG^©1, 4 - H A B^sZimtZ Z tmft Ll\ 

Z(Dm-£s 1, 4-HAB&1, 4-BG<tyt)gM©M^y, ffi. 

1, Jim 1 , 4 

— BG4KD1 , 4-H AB^m*imtZ>Zttf-?ZZ>0 

1, 4-BGAVW:tVX«}jIcD#g|#(C<fcyit}gt#£tlSii£iC:6, t(D 

§m$k{*s ?#£*l/c1, 4-BG0lg^tt 

%Hm0k\*tZ^Z <£ y 1 , 4 - H A B^fm^lMUnf S Z£tf-Q%Z>h\ Z(D 

il-^tfll, 4-BG0$tS^^tj^T, 1, 4-HAB^«M^^ 

^Sfig^^ig-eS) So 

[0046] 1, 4 — H A B i:$11 , 4 - B G i: CD^SIiSgHu fu^OG B L tm 1 , 

4 - B G t o %• m m m ̂  iz m 0# 1 z n 1 z 11<-e $ s 0 

[0047] <PBT0li|> 

^©PBT©m/m PBT^M^-rSd^^-e^tltf<t<, *# 

IcfrM^ti&^o 
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£iz*%i]$tiZo fu^te, mEV^XTJUlbjRjtsr-yKtf^tfcL, % 
#teMSCDx7.T1 JU&&J5Jfo"?y)V=i-;u £ £v^-p£V,N&tf, 

tC <fc S(h 9 <Q til&^fi'n >£T^£? Sll\ 
[0048] mgm£)£(D-mt LTK, 

1, 3M&£lXtt^&l£<Z>x7^Mb£ 

jfc«fc-eN xxfJMbSJ®:Mi©#ST-efi?o ;mJt&, ®^1 8 0m 
, ft% L < tt 2 0 0 °CJU±, ^JCSf S L < tt 2 1 0 °CJU±, If2 60 °CJU 

T, SfS L< £2 5 0°CJUT, ftlZftt L< £2 4 5 "CJUTT-feSo J±2)& 

, IglOkPa JU±, Sf S L < 1 3 k P a JU±, t L<tt50k 

P aJU±, IS1 33kP a JUT, ftt L < 1 2 0 k P a JUT, 

L<&I 1 okPaJUT-e&So a^o. 5 0tpBuu±, 
< 1 0IHJU±, 5 Bl^JUT, ftt L < 3 0#^JUT©^-efeSo 

±IB^#T"e^fttcxx7L;MbJ5JS;^-y:, ff^tifcxxT^Hb&jfc^jS 

mt LT©^ 'J zfv-^fiSs^JS^ItC^L, 

1 0 °CJU±, ft £ L < it 2 2 0 °CJU±, If2 60 °CJU^ ft £ L < 2 5 

0°CJUT, L< ti2 4 5°CJUT-efeS0 J±2)&, ®^2 7kPaJU 

T, &SL<tt20kPa JUT, J: Sf S L < 1 3 k P a JUT, *-?=& '> 

L< &2 k P aJUTT-feU, ± 

lB^®MJ±T-e, mW{,t£if<bs ®#2~1 20#^, »SL<t£2~1 0 

0# f! t? js jfs £ -tt £ tf*£ if b ft £ o 

[0049] xX^jU^)^©—0lJh LTti, 7zU7^>/U@ty/51>IU^(D^U7^>)U@t 

£, L < &*fi£f&®xx^jMbJxJS*il*l--£s 
#ST-etT9o ®^1 1 0°CJU±, ft% L<ti1 40°CJU±, 
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$?£ L < & 1 8 0 °CJU±, 1^2 6 0 "CJUT, L < te 2 4 5 °CJUT, 4$ 

iC$tf ̂  U< t£2 2 0°CJUT-e&So JE;tm, a#1 OkPaJ5t±, $?£ L < 

li13kPa JU±, L<(i60kPa JU±, 1 3 3 k P a JUT 

, L < 1 2 0 k P a JUT, ftlZt&g. L < 1 1 0 k P a JUTT'feSo 

mno. 5 0#P^JU±, sfs L< 1 B#PB^JU±, m&5dmiUT 
, fr£L< te 3 sm JUT CD £{*!:•&So 

£/$%£ LT©^ U 

l^-e, 

t210 °CJU±, ^fl<tt220 °CJU±, If2 6 0 "CJUT, $f 3; L < 

2 5 0°CJUT, L< £2 4 5 "CJUTT'&So I|27kP 

a JU^ ^L<tt20kPa JUT, 0: U $? S L < 1 3 k P a JUT, *"C 

=&'>&< £=& 1 L< &2 k P aJUT-e^y 

, ±IB^^©^i±T-e, mWLtaifb, a^2~1 2 0m $?g:L<fi2~ 
1 O0#r^ 

[0050] LT&, 0!la.l£, =^bn 
yy^-^yWoyy^^yib-gty}; e»by;u7-^ 

A =§(Df — 0 A-fbn"^ ; r ̂ 7^ #•— k fh^'fV^P tfJU 

k 7^7 ~J "5-)\z"5-*9 > 7JUZ] ̂  — k T!^77I 

-JU5=-^^— KH^^y-fb^tJ ; VX^-JVXX^ 

K, ^fJl/7xZjl/7X^^-f K, fh7Xfj^X, ^tf-x^ 

JkyXX^^r^-f K, + y Kf^b 

K, h'Jif-MX/W h'P^WK, MJ7xzji/7X/\ 

-f KPtf^+M K, K 'J -f VX3L)\sXX7-\zJr- k Z/X3-)\,XX*SJ'-\ZT 

— k y'7xzjbXX^7^U-h, ty^bXXh'J^P^^ H\ K 'J 

7"f^XX*^P7'f k VX^)\zXX^-J^~? k 7f^bKn^>xX 

7t"^r"|t^r k yfjbx^vyvif, >y>@t, 7^>iux^yy> 
St^CDTvXMb'n^ ; MtV^^'vOA, 7K@Hb^^^v7 As 
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A, zi^f+M K\ <? **> 

0 A-fb"^ ; A, 7X11^^ JU:^ A, 

JU^A, It-fb^JU^ A, A^JUri^r^ K\ ^7 

Ajb^^^T7^^ 'J ±II#mb^©^ v>tf><fb^ 

<, 2fflJU±£;Fb£-LTffl^T:fccn\ ^><fb£1^ xXlb£^ 

7^&f SL<( K ^ ^ — h 7^# tc S L lNo 

[0051] 

PBT^©#IIt (It) t LT, ®^1 ppmJ^±N 

ppm JU-hs M td £f S L < & 1 0 p p m HXJis f# td £f S L < ti 2 0 p p m 1U 

±s StiSfS L< £3 0 p p mU±, !S3 00 ppm^ SfSL<tt2 

0 0 p p mJU~K J: y $?£ L < & 1 5 0 p p mJU~K HJCSf S L < & 1 0 0 

p p ITIJUTN ftlZt&ti L< &9 0 p p mJU~K StSfS L < & 6 0 p p mJU 

TAUl\ PBT^©#IIt (It) tf±§B±HJU~F-C&£^ ^t)©H 

nuc&y tc < IN±, P B y tc < ^ 

ffifatthv, ±BB"FHJ 

[0052] ttz, mffis'gjRl&mttLT&s iX^MbJ5Jfc£fc&iX7LJl/£&J5J&; 
LT^-r^^u mzmmku&fc 

jpLTt&^o ±§201^7 

JHbixJfcSPBT 

}§£§: (It) £ LT, ®^0. 5 p pmJ^±N J?£L<l£1 p p mJ^±N H 

S L < ti 3 p p m JU-hs f# td £f S L < ti 5 p p m JU-tN II t> £? S L < ti 

1 0 p p mJU±s 3 0 0 p p ITIJUTN fcFSL<te:200pp ITIJUTN M 

L< & 1 0 0 p p mJJTK L< & 5 0 p p mJJTK StSfS 

L < ti 3 0 p p m JUT^'ct lNo 

P BT^0f^>#Ht (It) ^ 2 5 0 ppmWTt 
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1 00 p pmUT-Z$>2>Z.£ti<W.lZt&£L<s 60 p 

p mjUTT'feS Z1 £ iZ iff S L < s 5 0 p p mJUTTrfeS Z1 

lA\> 

[0053] PBT^©#Ilt (ID fi, S^0C^©^T?PBT^O^®$:[1I 

J|XU/c^s I^2#iln'n70^Xv (Induced Coupled 

Plasma: I CP) CI 

[0054] ^7ts ftilEOxx^vMb&j^ xx?1;u£&&Jfcfc<fctJtfi^J5JfcK£^ 

; 7KM.iti~ K 'J 7A, K 'J ^Af 

CQ^ h 'J 7 A-fbc^k Ml'J ̂ 7 A^CD 'J ^7 A-fb-a^s 7X11^^3 7 A, 

'J ^Af©^ 'J -7A-fb-n^^^T7^^ 'J^S-fb-n^^CDSJ^fii^iJ ; ffE 

I£v7'^:>7 A, ii^J^>^Af©7J^ 'J 

; 2, 6->y-t-7*fib-4-^^fJl/7iy-Jk 'J X 'J ^JU 

-^h^X [3- (3' , 5' - t -y^JU-4' -LKP +^>7xzjb 

) 7°Pbf^^- K] f©7xy-JMb^tl ; V=y^ 'JJU-3, 3' 

7°P -?• — k K^X (3-^7 

Ptf^^-K) b^ ; K'J 7X-;U/1NX7 K, K U 

x (y-;u7x-;u) /tsX7 7^ h, h'jx (2, 4 -y- t -7>;u7x 

-JU) *X7yJ h^CDMfcg-^CDf/LmfcM ; ^°^7-f >7>>7X, Vf 

7 P 7 'J X 7 'J > 7 y 7 XN /lN°'Jx51b>7>>7X, ^E >7 >11^ >7 > 

||xX7>»U^'ft^^tiSSiIS^IIfcNJ:t/;e©xXx>'U ; XJP-V^JU 

[0055] LTti, mmmm^s 
#-e $ So ^±#1" 

(Dmm, & y 
S/ctf), RT#g&Hy^j££ 

~F mmMfff'14 Z ± tftc S 9 *fg © @ ft £ g/rr £ £ -c & £ o 

totcisbs ^®M$Ttt£7°^7'7P-'lt -tz;U7 7 U-->714tcffiti/c^ 
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IA\> 

[0056] ttz, 31 

[0057] ttig-nSj^A^ct^)%btitzPB~niN mm, ttisi=rJ^®©jlE®fr^*0|j 

iz&m-stixz h^y FWlzt&$&$tis 

< tl yf-vtjjmztir'tlsy bW£fcte?y 7°W(D$mttt$ 

tiSo fiLWfalis 

Z±tf'ZZttj-£5Z o 

[0058] < P B T > 

(JU~K "»0PBT" tfat&zt 

#£>£>„ ) teU 4-79 

1, 0 1 

~ 5 01! ppm, iiy^?7f- P7^ h y*a^mh& 1 ~ 1 0 0 If p pmt 

M©PBTCB(^Iil?tti (ffrntb) ©±PBfciu &3;L<& 

1 Oppm, <£ lJ fcF S L < ti 2 p p m T\ "FPJlteU fcFS L < & 0. 05 p p 

mN J; yjfg L < te0. 1 ppm-efcS. ^0|® P BT^©^)>?7*f P 

f>7^P7^ h>&PB 

TfeliJUbOJIH^&i)^ K\ 7 $.ys 7$ J W^if.(0^ft\,Z^kiS tl 

T, P BTtplZ^tStlT^&*j(Dt%7Lbn&0 

[0059] M^^#WM^±IEI5H^I0PBT^ 9u7fcLtc*mn%lz&zmi&l5fe 

IZ$£\,\ ±§B©$?£ Liv<-r 1 , 4 — yV^—)\/ 

t7Ll/7$JlsM£tzte7Ll/7$Jl'M7Jl':irJl'JlX7L)l't%:l£UtT£ZtlZ 

<k vmzzttfvzz o 

[0060] ^0^©PBT©@#3teJt^^!lPStt^tN7!)^ ^l^Mb 

£ te, $?£ L < 0. 5 0 d L / g ix±, WlZft 

£L<1*0. 7 0dL/gJ^±, tt?£L<l*T. 5 0 d L / g JUTN mztkt 
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JL<(i1. 3 5 d L/gJUTT-feSo P B T©@#3teJt^±iB"FHJU±'e 
festmzFnvmmmv&x'ftz L <, ±IE±^JUTT-^S 
T?SfS LlMifql^feSo 

PBT©mtit 

[0061] ^^©PBT©^^;i//1f^r$/;i/S)lJt^^!llltt3&:iN7!)^ TW, 

1 2^i/h>T?fc§c^^IC&S L 

<s 3^1/K 

t&SK, ±W\ 5 0Wh>tfc§I^:»L<( 4 0^1/h 

3 0^i/h>^5I^WJL<, 

2 5 E^M/ K >T'feS Z fi£ Ll\ PBTCO^mtlJIs^^SyJIsS/B 

&&±E5±myLT-e$>&t PBTs ±§E 

"FH^Lfefc S £ tt!fo§£-1f &$?&<i|p] ̂  sQ 

PBT©^^M^i/JHlJt(t 7_KSHbf-

K 'J 0^(DT)lst) iJ^ZR^rffifcTZZtlZj: <<J$:db£Zttf-£5£ 

[0062] <P BT0fef|> 

, 4 - BG^ffllNT^^tl/cP BT 

«OP BT&feiiT^&f-efeSo 

s tu^©$p<, H3^1, 4-BG^0GBL^ *11, 4-BG©iIlg 

ztr\ %bn&PBT<D&m%ffiWtzzt 

^qTt^-efeSo 

[0063] <PBT|lJ55c^> 

MOPBTIi, PBTJU^ 

BTii^^-rsc^^-e^So ^©PBTUMiftfiom 

itmzmf&ts siM&k feitumtt 
urajs =tM&wMm&^tf^wbnso 

[0064] mRTlilf tLT&s ^° 'J xf Is ys tfij 7° • L° b X *° 'J X511> X 

<j y o 'J • - K <j J\SS 'J tto 'J ;nsixj;k *° 'J y?'j JUII^T 
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M ABSSI, tf'J k *° 'J T7$ k *° 'J 7 x " b y+t)\yy y 

-Y K\ 'J \/ y^r \/ 7 $ \/ — h-s 'J JiXy^Jlys 'J Tiz *9 — Jl/S 

tf'j 7x-isyj^v-'t FmtfmfbtiZo £tc, LTfciU 

7i;-* 

bU&o ZUbom^t 1 U 2fflJU±££I<^£-;b-& 

o 

[0065] ztibommzmstzmss (it) *mx»<g&ifc® 
&<, ^g^MtcM-r-sPBT© 

m&tf. mno. 1 nm%isft L < & 1 nm%u±, mzft% L < & 
1 OffM%JU±^ I#9 9. 9ffM%JU~K SfS L< £9 9ffM%JU~k M 

L< &9 OlM%JUT«^^SJ:9^M"efeSo 

[0066] HM^iJ^LT^ m?Ll£s 2, 6-y-t-7>;U 

-4-^^Jb7iy-Jk ^ytJl'jX'JTJls-T [3- (3' 

, 5' - t -7>>'U-4' - t KP^ri>7x-;U) 7°P *— K] H®7 

xy-Mb^tl ; 'JJU-3, 3' h, 

'J X 'J f-)\/ — T~ K 7^-7, (3 — ^ ̂  'J )\/f-^Vlfn K) IfCD-^Tfx 

-fJHb'&i;/,\7 7<>7'^^ <? a? 'j 'J y? v <? xs *°'J 

x^b>7>>^>11^>I|xx^;u^^^tiSSIIS0SS 

Itfc^O^CDxX^JU ; 'J Zl-yjj ^tlSo 1ffi 

<, 2fflJU±^;Fb^LTffl^T:fcJ:^o 

[0067] a-# 

mm, ymti 'J o^mm, gmmm^vmrnmrn; 

[0068] •% 
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a^1~100yu,mN L< &2~5 OAtmN HldfcF 

£ L< &3~3 0 M.m, L<1±5~2 Oju,m-efeSo S/cTOtttt 

#KfiP.S£tl&sl^\ a^O. 1 ~20mm, Om 

m T;'&£0 

[0069] P B T £<Dftm&%&%lp}±3-&2>fcti)* WM&] Zfcttm 

70 'jjumib^s -<v^y 
*-h&<b£tk 

£ tc ti itT =fc <fc ^0 

[0070] PBT^tW^IOOI 

mmzttL, a^i 5 0ffm£rn~K £?3;L<&5~I OOIIM§0 

[0071] *fgB£©P BTKte, ^b3t±IWiU^©^±IW^IS-&LTt)S^o ?5±IW 

X ht'f h, T>f;tK iz^"7-f k 

'J^Av fitlt^'J^A, lUb^X It-fb^^^s It'fbT7^^ — 0 As TKI£ 

-fb X7 i/ 0 A##plf b tlSo 

<fctf V 'J 

T&ZttfVZ&o fowmmjz&tit LTti, 0|J^_C^\ ^7X71/-^ s 
Ss #SfI4si:'^PtfSd<h^-e$So dti^0^-et£^^X7 

mz@R$tiz0 

[0072] ^^©PBTJCtt, Wtt^iW-rS/c^tcW^iJ^lB-^LTt 

<U\, ^(DMiM'Jt LT(^ ^cf|!!J|^£tit\ ^#/\P^f>"fb^ 

N :pv^y<fb£-tk 'JWbim f©ft©ttl»J, IS»J4i:,A? 

btlSo 

W#/\n^><fb-n-^.h LTW^ $J;U£\ ^^-fbsK'J 2J—<K*—k ^-fb 

^b^iy^r^i, ̂ SUb^'J 71- U >J1—rJU^BM 
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s i;-;UAN P^ 

"j u-^tiSo LTti, 

sj^b^v^x 7y3-=£yW.v-V^lfmi£tis 
o 'J >-fb^^ LTti, 'Jvitxx^Jk *°u u >@£s *°'J 'J ym 
yy=E-^^ ifc\)ymi?mibtiSQ LT^ ®la. 

$SftMJ t L T & s 0!la.l£s 7KII'fb77>'U$ — 0 A, TKItlbV^^ 0 A, >r 

-f^-fb-n-^Zk 1 

[0073] ^©ffeCD&ffigsjbDSUi: LTti, Mib®±$\ 

s Mi^^sy& ̂ }f£ijs isn^Js ^mb^ii 
£>*i£0 dti^OgsflPSy^ 

LTt S^No 

ttz, tMo&mmnmt LTtis 
3g;m RiMsys itfj*i4B£&$j 

ftiftlPlf £*l£>o 

[0074] ±IE©^©«^©l3^;i^ ^>KP 

1 tcte2monthsLTitmt 

ZHIkm?£IA\, ^MtC-lgLT#^ 

LTtJ:<, ]!&#*#& LTt><U\ £/c, 

M\£tltc 2 m&L±<Dl&ft£ $> *> t>s U L T 33 < d 11, T? $ £0 

[0075] <PBT0«I> 

«OP BT£J;tfC:*l£#A,£P BT£Ij^©j$MJPI^;£&, 

Ktt, M&mts *£f£Ms WL&Lmts -flsXi&MtiiZZfem-eZZo 
*%m<DP&7is&xfztiik^/x,tiP&Tmm^z, m 

0)314% ppff^/E: 14^11^1% IEKU B!"f"pPpp% ii(DMiiH^Maa 

% 7-NUA, f770^>h, iitt&ifcDfltJH Lj5£Mpnpffl}£tc£^T&Bg 
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[0076] uTs *mm*<DWWiZ 
its X ft i'v m lJ IXT (D ̂ MM iz J; y H £ 3 ti £ t, 0T? & ft i'^ 0 

[0077] 

<H3^1, 4-BG0li^tti (Ilppm)> 

J^^1, 4-BG1 5mg^5^-hCaUT, 

( (AO Mit : TTN-1 OMJ ) %m^TU 

»j&• ib¥%mikiz£tc0 %tc, tvmzimistcm 
muniz.^ Kju^ytpizT^ijy&mL, o. 5, 
1. O, 2. Oiag/mL©t©^;etlfW/FlLTffflLfco 

[0078] <Jimi, 4-BG0GBL, f©ffe0M©tti (Ilppm) > 

fx^P7h^77^-Mgt ((tt) mmmimm MSS: TS^G 
C-2 0 14MJ ) IZX, DB-1^)7A (ttfEte) ^^tN% 

m£lZ£V, H3^1, 4-BG, GBL, 1, 4 - H A B^0#L° 

1, 4 - BG^©#WM£Wtii L/Co 

[0079] < P B T^0|07K • T H F 

ti-)\s7 -r '**>*-& (HSlb 

^ (&) It rCA-0 3j T?)il^) 

£: L/co H FM^±IE^X^ PV T 

HFiMtLfco T H $E 

<b$£ L/co 

[0080] <PBT®MJ| ( l V) > 

LTJUT©^JIi-e^^/co tftt>%s 7x7-

jl,/7h7^PPi^> (ffilhb 1 / 1 ) U 3 0'Ctc 33 

l^T, )!Jt 1 . 0 g / dLCDPBT <fc tfi§&©^©&TI3>&£ t tl? 

ti>UJ£U TIE^-eWtliL/co 

I V= ( (1+4KHT7SP) °- 5 — 1 ) / (2 K H C) 
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1SU 77sp= (v/vo) -1 T'fcU, 

mvMTmts CttPBT^OPBTjfJt (g/dL) N 

^Bn?&£o KHttO. 3 3£$fflLfc0 

[0081] <PBT©^^M^i/JHII| > 

^>i»7J^-Jb2 5mLCPBT0. 5g^MU 7.KI£lbf- h >J 0 

A® 0. 0 1 TIEit-e 

utti L/C0 

^m;bJUtf>XUg;fJt= (A-B) XO. ixf/W 

1IU AttN ^^L/cO. 0 1 MJ ^ACD^yX/l/^l/ 

=I-JU;#>S©M (|iL) N B^7"^>^-e®;S^^^L/cO. 0 1 tJlz/L 

(D7kM.iti~ K 'J ^A©^>^7J^-JkM©i (|iL) N WttPBTIS 

*^©M (g) , ffciu 0. 0 1 ^)\s/L(D7mibi- K 'J VAaJoffiVftZo 

[0082] <PBT©fef| (bffi) > 

^L/yhtt0PBTM3Omm, 1 2 m m ©Rfttf©Ms>IJ£ffl 

-\z)\slz3ti% L, )ilfefe^ItC olor Meter ZE2000 (0*^ 

feli (AO §!*) Ojff 

T4WpftMfeLtcm<D!£ffi¥-mfeiiLT&totco fellfciU L% a, 

tC fcHjSb Itfl L tc o b S iflt '>& < 

CI £: 
[0083] [H3^1, 4-BG] 

, i-BGzmt&tzijfetLz. 0*1^20 
10- 5 21 18 2^&^£J;tf*g^fFaiil&IS£2 0 1 1/0 0 0 3 3 

5 5 ^lffl»©^»J 1 ~ 4 tC§Ei6(OT;£-et#/cffi 1,4- 7* 

Z&mLZ'UXfel , 4-7"^>y^-;U (B) (JUT, (B 

) " t m£EE"3~ •?> il t 1f$b §o ) ^t#/c0 

[0084] 51b;£©Jimi , 4-BGti^p^^iHft^A^pTf^d:iipnp^^fflL/co 

, 4-BG (C) (JUT, ( 

C) " m§E-t£d£7^fe£o ) ^ 



WO 2013/183590 27 PCT/JP2013/065365 

I£, P/\^I£, MTKV W /c&7LT, ̂ tl 

L T t# tl •?> o 

7^yx>;itCd;^Tt#^tl^^^1 , 4-BG (D) (JUT, "7"^ 

x>;£ (D) " £MB?Z>Z£tf$>Z>o ) ^ 7'^yiX Mtfc<£«Sl 

, ^COiJyiz K ^r'v 7"7 il i; T't# ti'So 

7°Pt°b>;£tCj;^Tt#£>tl£Jimi , 4-BG (E) (JUT, "7°P tf 

b>;£ (E) " ^ 7°P tfbXDgHttCJ; y?#£ 

tl^UJU^UP-JUC^^VJ^UCj; Utf^tl^o 

[0085] [#t0J1 (B) 0*f^] 

0*1^2 0 10- 5 2 1 1 8 2^&^©§B*6£^K#&tt©fgBi£jfe 

4 BG#WII^^^L/c/W^;i (B) ©Jim 1 , 

4-BG£JUT(OT;£-e*tiiL/co JUT, TGBLj & rf>77'fP77 

K >J , r 1 , 4 - H A BJ l£ r 1 — /'iz K^ri>- 4 - L KP^ri>7"^ >J 

, TBGTFJ l£ r 2 — (4 - L K P 3f*> 3f*» jh7tKP77 

>j -efe^o £/c, r p p mj , r%j &i,N-fti:&MMgss©lii"C£>£o JU 

T©1^ — 2, 1^ — 3 t •So 

[0086] (B) ©Jimi, 4-BGtt^S^fFaili^^2 0 1 1/0 0 

0 3 3 5 5 IP"^>, /J®®, ^y~5£.¥&. 

tCcfc lJ TK^rP&i LTtTtN, 1 ^iS^fuCDfl 1 , 4 — B G *k%tc0 

l©ii^fufll, 4-BGtCttLT, 'J-xA'^b-^ 

-^^fflLTS^7K)Ils^tT^/co EM10. 7 k P aih L, MJttt 1 7 

5°C-e^L/co ^tJHWl 0Ii%-eS)U, 7773rtC|o/cliMI 

tCttLT9 OIi°/oO|1 , 4 - BG^t^iJXL/co 

;^uc, j»^©*n, 4-BG;m£jimtcffliNTtf^xii©t5ji£ffl^ 
WW7^>9^ a VAULTS 1 , 4-BG^f)0|i 

$££J:tf3£$£©££l£^c>fco dc», HfilS^ LT3f£*@^©#f£H 
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J§]IJ±2l£ 13. 3kPa^U 1 8 2°CtC»p 

Ltc0 tvm^ 7 5°c-es^ 
Ltzo 1 , 4-BG^Ltjm/co Jimtt 

4-BG077^>3 >£8 0ffM%®l|XL7co d©H 

§U1, 4 - BG077^>a 1 C^to 

[0087] [H1] 

3&-1 

mmi 
ll/l&JnifiJ&Hppm] 378 118 

?K[%] 9.3 0.002 

GBL[ppm] 103 0 

1, 4 —HAB[ppm] 184 2 

1, 4-BG[%] 90.3 99.8 

BGTF[ppm] 636 1195 

Sf/lft^/jlc^Hppm] 2699 242 

^0JS-F-[ppm] 42 4.7 

[0088] 1 1 , 4 - BG£MtC|W| 

LT, II077^>3>CMU GBLN 

(B) ^5p>>Kt#/co d©py S£fiQgfr£Jiii;:P'y M N P v 

K 2% P >> h 3N P >> K 4N P-> h5 ttZ>0 &P v K^COG B Ltfl, 

lilftti, 1, 4-HAB^i, BGTFtti^ ^-2tC^L 

fc0 GBLit i-1 ®n 

'<k(D 1, 4 — B G LT, ^-2^^1-p«> h 1 ~5-etiGBL^JPL 

Tl^'So 

[0089] 
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[^2] 

m-2 
fiEtf «[$&] P->M Pyt-2 P'>h3 P*yh4 Pyh5 

M^IK^Lppm] 1.0 2.4 0.6 1.4 3.5 

GBL[ppm] 9 18 58 2 161 

BGTF[ppm] 1100 1130 1220 1100 2100 

1,4-HAB[ppm] 46 25 123 10 100 

[0090] [PBT©Ii|] 

1 > 

mwmms mmmxn, JP^M, 
Tb7^Jb in 13g, /Wtf£©H5|8n , 4-BG 

(•<> M ) ^183 g LXT- h£W6 

, 4-BG (P->h1) MO. 7g£ 

MSl-MJ±g^<^TM£MSllieim~RCL/co 

1 5 o'cs-eM^ 2 2 o°ciz i smxmu^-t± 
Xs 3 biZ ft-otc0 

)%[Z, A4 7K±^;&7K^;#^U 3 £>tCA'-f 1 , 

4-BG (my M ) tfcftSfv^A4TK±^ 1 Ii%© 1 , 

4-BG(MlVN>^A4TK±^ 7^ 1 , 4-BG0ffMJ± 1 : 2 

: 9 7) 1 . 3 g ^iPLfe. 

[0091 ] ;^UCN 2 2 0 °C-e 0. 2 5 0. 7 5 BtPeW^T 2 4 5°Ctt 

#!^U teftLtco -Us 1. 50^frttTO. 0 7 

kPai:^§<J;9(:;lELs HMJ±T"eO. 8 

L/CO mbtitcP BIK 

K<>: LTt£$tJH U 1 or^TK^^jf b-ttzfes t!<y$-XZ K^>K 

££>;/ htt©PBT^|/co 

Miv?**>^ A^JP^0MJ±M^^^mm^m7 txttmrnsmmt L 
T, L/Co ttls^Jt&O. 3 7 d L 

/ $ /$$W\Xfo-otc0 ±X^)[s{bfc1&tp(Dm&i$.lZ'D^XT H Fl^MU 
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, FlMlt 70. 6f 

)\s%Zfo-otz o 

[0092] mbtltcP BT0±§E$J£;£tC<££^*/f^JI£Jimi , 4-BG^LTffl 

(Pvhl) ©GBLtfi, lilftti, 1, 4-HA 

Btti, BGTFMi^-3i:^t„ 

[0093] <mmm2> 
^»J1 IZti^T, Jimi , 4-BG£/Wtf£©ilt§m#£*ifcP'y K 

2^^ML/cJU^ti^T|W|«^P BT^jlL/co PBTg»TH 

cD$z{b$ [%] s [0#^] % ttls-n3S^ [d L/g/0|^] N P 

B T 0±§E>UJ£;£tc J; 3 

[0094] <^»J3> 

»^|J1 Jgmi , 4-BG£/Wtf£©ilt§m#£ftfcP'y K 

3^^ML/cJU^ti^T|W|«^P BT^jlL/co PBTS»TH 

cD$z{b^ [%] s ttls-n0l^ [0|^] s jfiis"n3S^ [d L/g/0|^] N P 

B T 0±§E>UJ£;£tc J; 3 

[0095] <^»J4> 

»^|J1 Jimi , 4-BG£/Wtf£©ilt§m#£*lfcP'y K 

4iz^w.Ltcvmte±zmmizpBT%m&Ltc0 PBTS»THF^ 
cD$z{b^ [%] s ttls-n0|^ [0|^] s jfils"n3S^ [d L/g/0|^] N P 

B T 0±§E)UJ£;£tc J; 3 

[0096] <tb$^ij 1 > 

»^|J1 IZti^Z, Jgmi , 4-BGZ/UXfe<Dmm-cm*>tltcny K 
5^MLfcJU^i£TH*mcP BT^jlL/co PBT§^£0|0TH F^ 

CDliHb^ [%] s ttls-n0l^ [0|^] s jfiis"n3S^ [d L/g/0|^] N P 

B T 0±§E>UJ£;£tc J; 3 

[0097] <hb$^iJ2> 

^MJ1 H3^1, 4-BG^^-3^^-rilJ5c©7^>;i (C 

) ©1, 4-BG^MLfcJU^i£TH*mcP BT^jlL/co PBT| 
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H [%] , [B#H] s filial [ d L / 

[0098] <tb$SH5!l 3 > 

11^1, 4-BG^-3 iZ^sT $B.J$(D 7 

(D) 01, 4-BGlZ^WLfciXW'te£TfflffilZPBT%mMltc0 PB 

TlM0THF^©tt$ [%] s M!s£-0^ [0#f^] s [d 

L/g/BtP^] , P BT0±§E»;£tC<££:fr*fTil£JI£#^Tg|-3^-t 

o 

[0099] OtWtM 4 > 
^1, 4-BG^-3i:itiWP^l/>ii 

(E) 01, 4-BGtC^HL/c^tt^T^^P BT&S^Lfco PB 

TlM0THFA0tt$ [%] % MUs^flS [0#fg] N Cd 

L/g/0#^] , PBT©±!B)Sy^iCj;?>^^%#-t±-T^-3lC^f 

o 

[0100] 
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[0101] ~4 £J£&0J2~4£ftJtf 1 1 , 4-

BG^01, 4-HAB©ilJ|^M5^ ttls^0|^^2. 3 0$H§££T 
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mv-e&zmzttLTs 701^^2. 401 
1 , 4-BG^TPB 

T*$kitt2>t, 5®H^a3fe©1, 4-BG^HHhLTPBT^l]|t 

ZmtilZttLTs mmWsT<a^{t^(Dfemz£-i X-\, 4-HAB0ii 

iz J; £ 0T? $ T IN £ d £ to £ „ 

1 ~4tmm 1 1, 4-BG 

T?=fc, 1, 4-BG^0GBL©ttitf'1~1 0 01 

ippmtfcWi; PBTOffetmiNC^:^^ 

[0102] m Hi^MJ 2 ~ 4 N hbl^ij 1 0Jimi , 4-BG^©GBLttiC^ 

t^PBTfflfeibi, £<£t/J;b$^iJ2~4 0Jimi , 4-BG^ffiGBL 

5 P B T©fel b t ̂7 7 §0 @1i)^ lii? 

L ft IM , 4-BG (tb&0J 2 ~ 4 ) T?& G B L 0}f Jt t b ̂ 0*1M 

1 , 4-BG 

-mG B L ttiifel bfi©ffili)^§ : G B UC<££ P BT 0 

1 , 4 - BG^OMfiH^b^tl^G B Li;® 

iz%<kt& ib&yti itm&zm%LT^z£mfe-c$2>o 
[0103] <#t®J2> 

hb$^iJ3-e^fflL/cJ^^1 , 4-BG (7^^x>ii (D) ) K2-L°P 

'J K>£: 1 2 3Iip p m (IiJi?ttl2 0. 2Iip p m) gsflp U 

^tlJU^ti^Ti;b$^iJ3 0^^|W|«^P BT^fj^c, ?# 

bUtcP&T (D&mbmtZ. 7-efckK 1 2 3 Ml p pm©2-lfp|j K 

yMHCj: U fell b lit #1 . 5iff Jo L/co f^S. G B L 2 — t:°P 'J 

K V (Dft-F MAN £>N 1 23 p p m©2 — tfP 'J K V G B L •S ii 

% 12 4 If ppm i;&£0 

[0104] G B L 

yy^-TtG B 2 - fcfp 'J 

K>tC<££ P B T(D&mWs{bte, CI ©H^££ft-r £=&©-?£>£ „ GBLi 
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mm•frbmrnistiz# feii*nbo^m-zhztMz, m 
G BLtti 

^ «a^2-t°p|j \:yizmj£-zti2>*><D-etete<, %tc, mmt&ft 

[0105] *m8*mmiZs *wmn 
^ mm £M~t £ d £ & < m* £ AD *. a c: £ *e $ a c: £ & 

%m%iz£?TBRbfr-c$>Zo *aiHtt2oi 2^6^5aaiii©a^fF 
2 0 1 2-1 2 8 0 6 4)Kg^< ^OXfoV, Z.IZ 

mMt LTW>J&£ti&0 
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!t#©S6SS 
5f<Ijt1 ] 0. 0 1 ~ 5 0 ff M ppm © 7l~ V 

1 , 4 — 7 0 yV~%— Jlsrffcfihs TL'75' 

) HI £. tc & T- l> 7 0) HI 7) \y *) U x X T- ) U £ # V t) U > II # £ 

£xx^jMbJ5Jfc£fc&xx^ji/£#iJ5j&;;*t!:£ig (a) fu§E 
M (a) 

0 \y-(b) tZtiTZtf'J 

0 is — V(DWk:t~jj):kX&-oT, 

tuiBH3^1, 4-7^>^-JK:fcvl^f>7^fP7^ h y(D 

1-10 0 II ppmTfcS, *° 'J 7'> b b 7 ̂  b-h 

©§U3s;£&o 

MW] fu§EI*M (a) [Z%iL%s 1 , 4-7"^> 

^:*-JU£*iiiLTfu§EJimi , 

I*^IH tC§Ei6©*°'J 7'>U>fU7^ b- h©i^£;£ 

o 

;£lI3] fulEfl 1 , 4-7^>^-JK:fcv(jl)f>77*fP7^ h>Ot 

tii)^ 1 0 1 II p p m ~ 2 Is%T'S)•?>% Eii^Ijt 2 tCEES©^ 'J 

7*f 1/>TU7^1/- S©^3a^0 

3^4] tulEH^I, 1 -^"tz K^r^-4-t 

KP^ri>7"^ >©ttt^ 1 ~ 9 9 If p prntfeS, I*;£ll 1 ~3 

©^"ftlfr 1 IItC§Ei6©*°'J Xf-\yy^\y7 0 b- K©ii^;io 

^iI5] fulEJim 1, 4 — 7 0 y v-*- jux&fulEfl 1, 4-7^y 
)ls%s 0*)ls=l-Zs 7)ls<7 h-Xs ^S/U-ZRZf-y-y tJ n — xfrb 

tez>ffi&vmi£nz><pti:< tt 1 ©^iHA^^g^tCcfcyit^jt 

TZJ:&%3 bizGTZ* li^in ~4©iN-rti^i ii^iEi6©/lN0|J 

7*f l/>rb7^l/- S©^3a^o 

^ii6] TE3iz^T^mizftfcL&^m±M±mm 
%m^Ts tuiEH^I, 4-70 V^-JUX&fulEffi 1 , 4 — 70 
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'J b b 7 0 b-

: 4 - t KP^>7"^ 

HH, x^^>-;u-c o A-gj&mMs C o 
7k KJ«Sll#S^ £/ctia->r Kf 

£'>&< 1 - L KP^:>7"^ 

fulE»^^fulE4-t KP^>7"^> 

yu£.ib$Mo 


