
WO 2013/125106 1 PCT/JP2012/079079 

m m m 

[0001 ] izmtz* 

ftil&Mr 
[0002] tft^s *<Dwm*Bmiztztc 

com'Mtiks 
*l£>o \stc1f-? X, 9 

mnm±Ms &mmnmt 
IB-n ^tiTl^-g) (m^ ~3^#BSO ) 0 ttzjS.^ mm 

TfckK 
(Mz.^ T§E^»4£# 

Mo ) o 

[0003] ftfF&iKl : ftm 2 0 0 1 - 2 7 9 2 8 7 

:^H2 0 0 2-1 2 9 1 8 2^&*g 

ftfF&Stf : 08-302378 

ftfF&SH : f#P*W 06-306384 

#BErtflSjfcLJ:dfc-fSBE 
[0004] 

o 

0!la.^ — J!Kft]&4^^b©#&£ LT, }T^}l)i©fi]f£Jt ©€;$£<£t/f£ 

JtffitS©IR]± - K 

lb) €f£Jt{b©iI£\ 



WO 2013/125106 2 PCT/JP2012/079079 

tiZo %tc, INT 

&©08lll$l£!J fc] e>tiTIN£t\ dftZ3 £ 

£±0 -g) 1fM&> b ft T IN %>0 

[0005] ^JtlbOTJli=r£K±LTItMiE£tt&L-^ 

a&K^ 1 5 0oCCfcM^HTHSM ( rHTHSlfitJ & rj^j^A, 

l»JtJ £%mZ*lZ>o ) %i%<, t(D-j5X 4 0oCtC£tt£fi]^J^ 1 o 

0,ClC£tt£i&5teJ££J:rM 0 Cmc£tt£H T H S J|ft Jg£-(£< t&Zttf 

m%rtibz>t>\ zn<b©iMt^i/cTe^ 

WZfontz O 

LfrL&T^ 7&SE(DJi>*/>&ffi(DM&lZj: kK x>^ >0It^14£ft 

£ 1 5 Cmc£tt£H T H S*bm%:fcmtZZ.ttfpIffitti:?tco 

Mft£#j:$114©[p]±©/ctf), 0Ja.tfSAE 0W-2 0i>9'>a© 1 5 

CCtce^i) H T H S3teJt©"FH-eS>i> 2. 6m Pa • s^T05xVi;> 

>£»m M^tlTlN^>0 1 5 0°CCfcnt5HTHS!fit 

#2. 6m Pa • s £T0-g>x>y >>£&, — SBCDxy*/ V^^nn^&lNT 

lb 3 •£ z> z. t tffem3 ft T IN & 0 

1 5 0°CCfcn^HTHSttJ|^2. 6m Pa • s £T0£x>y >>££ 

£ d ti £ T? 1U± tz &M't Z Mr tf'j&W XfoZ>0 

[0006] COJ^&^lfK&^T&SftfcfcO-e&kK 1 5 0°CCfcMt 

§HTHS^J|^2. 6mPa • s^i©x>^>;^:filNT, 4 0oCtC£ 

1 0 0,ClC£tt£i&5teJ££J:rM 0 0°CCfcMt§HTHSM 

*-\-mz.fc<tz>z.tif-z%s tzfcs 

icitpfy thzt ifx $ N J; y L IN X y V y iz £ IN X t #j:$ 

mmzmntcmmmm^&mt % ztzsMttz 0 



WO 2013/125106 3 PCT/JP2012/079079 

[0007] I oooccfi(t§iiiwi~5 
mmVstfc^iiii;^, (A) (Mw) tf40^T 

XPSS t, (B) #sj;b3. 4^011 
(o I5O°CCB(^HT 

HS^'2. 6m Pa • W®1 £TZ 

mtZo 

[0008] ±§E (A) Ii¥Wi^PSS I CDhb (Mw/P 

SSI) ^1X1 IA\> 

[0009] ±IE (B) yjisti 'j±m&syuu— 

)\st> 'J ±II#S^,i'II±^Tji±^S'fb LfcMik&'&TJl'Jj 'J 'J *> \s 
- VXfoZ>Zt1fU% IA\> 

[0010] ±IE (c) 

IA\> 
[0011] TPSSIJ ASTM D 6 0 2 2-0 1 

(Standard Practice for CaLcuLation of Permanent Shear StabiLity Ind 

ex) K2£#!LU ASTM D 6278-02 (Test Metohd for Shear Sta 

biLity of PoLymer Containing FLuids Using a European DieseL Injector 

Apparatus) tC J; y >UJ£3 titer — $ tltc, ^ — (DTKX 

(Permanent Shear StabiLity Index) &<> 

SBEOSra 
[0012] 1 5 0°C(:feW§HTHS|fiJ|^2. 6 m P a • s jfcJi© 

JLyiSymz&^T, 4 0oCtC£tt£fi]^JtN 1 0 O'CCaWSBMfcJ: 

OM 0 0oCtC£tt£H T H S3teJt«:+^tC<£< t Z> Z tifUx*, %tc, 

£ t tf-n $ s „ 

[0013] ttz, HUM, mmm* 
!•—*> a ym^ortv 'J y^yvy, —M^yvy, 



WO 2013/125106 4 PCT/JP2012/079079 

ifM5 Olip p 

1" 5 d tl ib ©&ffix > V y iztt U T t, "C $ £ 7c -C& 

[0014] j^Ts 

[0015] 1 0 OlClCfcttaiitffijttf 1 ~5 mm2/s 

-e&zmmfogfot, (A) (MW) AUOMTT-PSS 
I A<2 OJ^T^Jtl^fqU^ (B) #BJ;b3. 4 

(C) 

[0016] ^ 0 0°C^;l3tt3B]^Jttf 1 -5 

mm2/s Xfo&WM /SS/fi (.W7N /SS/4J t l^9o ) 

tN *0 tl£>o 

[0017] LTfi> 0!Ja.t£ 

s TK^IbMMs 

JUVJU/^7 -r >3lg>£, -f v/^7 -r 

1 0 0°CtC£m£fij^Jt^ 1 -5 mm2/s(D^(Difmibtl£0 

[0018] L^mt JUT^^-TS® d) ~ 

(8) £Jim<bU 

<k -z> z{§ % ti s S/4 £ W & ci ̂  *c $ & o 

(1 ) /^7-f 

HH)fi 

(2) si?? 4 >g%M%3£J:V(/£fcim'£&mMtt<D&l±Mgm)&%3G> 
mEM^lZ (W V GO) 
(3) f^t)Mi33lgKJ:y?#e>*l£7'y?3. (X^ v ? 7 v ? X^) 33 

£Xf/£. tztefiZ K 0 'J K (GTL) 70P-tzXiHC <£ ?# £ tl £> £•$ 7 



9»;?£9«§'xoc.21 

(8) ~ (L) Wg2IT (0 L) 

KSSKSqUg* 

<2:^#*x^rii^2<2:4§|||iifp.n £•)--/£ M^ff 

mm^ ̂  £ w#u o c n T 
n#s^^^TO^Go-3r¥i^¥TO^Go-3r vn^q>^>f^^§iw#<ipy^ 

(8) ~ (L) Wg2IT (6) 
(0 D (6) fRg^li^i^iHi T:I^?2 ci| 

Ivic 21 #<ipy 1* £XtT0 ̂  ̂ KgIIKg £1*£1 

g<=!^ (8) ~ (L) KS2IT V-1M [0200] 

°£ $ a# 2 £ \£i* £¥d#^1 ifMlif 
^mv&Q^w^i^MmcDTrmz v-y? 

J§^?If^TKlBS v 

tfaEfaig* M1I«W! (f, CMfZ£'P-/£^) HnH^0)^^#^^-

Al,£ V#^W : ^T9^Tn^^T91'S^T91'll: 

czmm&tzmmi • mmmmcop#wwo^ir-: mmim 
ycDPv&Tmmw "m&im* v?ixn^¥^^a)^2iT \<?# [6100] 

'w&mcDTrmzw&wb# u) ~ (1) mw (8) 
(OHI/M) Kfli$.£ < ̂  •-H >\/.H1f>A0) (9) KS U) 

(0 

va) m^U^CD (3) £F-/£ (17) v (£) v (Z) v (L) mW (9) 

K^MGOTtfrffiZ (17) ~ (L) mW (3) 

mm,6 >\/,H ir>A0 K"qH^l ̂  £•]--/£/ 

ja^sp^M<2)Tr:iffi3¥i^¥ffi L 2i*£ig<=,^ (S) ~ (L) mw (17) 

(|r//<^liO KY 0 *> Ci T: <%£ • H - 4- <. /T. > L ) ^ £ *> 

6/.06/.0/ZI0Z<IfAL3d s 90ISZI/CI0Z OAV 



WO 2013/125106 6 PCT/JP2012/079079 

[0021] Stcs ±§E (9) Sfcti (1 0) (Dmmfo&foZmZlZ&LTs 
7°T\ K JS u T<txf/stc 

^i: M tC Ex W" T t 
[0022] %tc, 

mk%b (mti\ 7)\s$i-tf 

'J 7 s is'J t) is JUZ\~7tSiZ) (D 1 MUU± £ 11^^ 

tott-ow yy-^M^^tciboiikmtt u 7km{knz%^tz>&m (®i 
i aioti^iv i i \m<D&mti:z<Dimm&L±) £*s 

fttsvtcymibfimm, K (mtizsM-5, 
-< K^-^S SAPO-1 1 &£) \ \ \ I©#I©?^ 

immmu<mmzn&0 &xmmitm&iti&mtes 
fin £ ~fc. ti;Fb-n & if tc J; y l\T t» J; l\ 

[0023] ymibfiM • 

J± 0. 1 ~2 OMP a, ¥£jJ5J^Jt 1 50-450 °CN LHSVO. 1 ~ 

3 . Ohr-', 7K^/)4J;b 50~20000 scf/b^t§Ii: M? £ b 

[0024] *fP£tC#£fa|>t$ig$i© 1 0 0oCtCfctt£H]^Jt^ 5 m m 2/ s UTX 

$?£L<ti4. 5mmVsWT, <fcySfSL<tt4 

mmVs^ 3 ^tC&fS L < ti3. 8mmVsWT, f#tCfcf 3; L < ti 3 

. 7mm2/ s J^TN lit fcf 3; L < ti 3 . 6mmVsWT"efc50 ^ 

§£ 1 0 0°CtC;l3tt£B]^Jttis 1mmVsJ^±tfe§i:^«tfey, 1 

. 5 mm*/s£Lt-e&£ lJ Sf S L < ti 2 m m 2/ s J^± 

s 3 ^tC&fS L < ti2. 5mm2/ s J^_hN f#tC^fS L < ti 3 m m 2/s J^± 

Tfe-g)o CCW9 1 0 0°CtC£tt£fi]^Jt£tiN ASTM D — 4 4 5 tC 

*I£3ti£i 0 O°C-e0S]^^^"ro ;l)i)4S)4©i 0 0oCtcfctt£H]^ 
Jit;A* 5 m m 2 / s tCtiN lJS;m^JM#14^1l'fb Ls S/c+:fr&#j:$ 

1 m m 2/ s ^^©±I^ti}T^}i®^T©}ifll 



WO 2013/125106 7 PCT/JP2012/079079 

y s s /c mm a «ti $ 
< %£• £> $$-t tllf Jb &0 

[0025] S/c, *fg^£#3)l§l*t&S&a)4 £f£L<ti4 

0mm2/ s J^TN L< (i3 OmmVs^ 3 £> tC&f 3; L < ti 2 

5mm2/sJ^T, ^C!?S L<tt20mm2/sWT, 7 

mmVsWraSo ^1^4 OT)tC£tt£E!]^Jtt^ SfSL<tt6. 

0mm2/sJU±% «tyjfSL<B8. 0mm2/sJ^±, 3 £ tCfc?3; L < ti 

1 0mm2/s^ ^tC&fS L< ti 1 2mm2/s^ £=&$?£ L<ti1 

4 mm2 / s^±t'«5i)o )l/fsttS®C0 4 0 t)tC£tt£H)$i5J-t:^4 0 mm2/ 

sttmPLZmSlzl^ €;^Jt^'IWIHbU £bft 

y N 6 . 0 m m 2/ s £>i©!§£•&;1 }f ® F/T "C ©;£MM/£ ft^ 

+^Tfe£fcM>ii4tc£y N £fcmmmRj$yo<DMmm£tf±$ < 

[0026] 1 0 0VX±.-Z1b%Z.£bm$. 

o J: y $?£ L < ti 1 0 5 U±s 3 b izft% L < ti 1 10 ^lzft£L< 

ti 1 1 5J^±, £=&$?£ L<ti1 2 0J^±t^5o L < ti 1 8 0JU 

~F> ct y L < ti 1 7 0J^~Fs ^^tc»su<ti1 60J^TO§o 3teJt 

l^iWi oo^w^ • SHb££14, wmz 

±fet><m{kt2>tctt~Ztii<, JSM££^±#t~£l®[q]tC&y, titz, *$SB& 

±&tffcTtzmmz&2>o 18 i&^e#©^®^ 

tfMitt z&titcM < if s b < 
[0027] &fc\ J I S K 2283-1993 tC^t 

ILT & o 
[0028] ommmm^ tc & ̂  ti, ioo °c tc & w- *> a 

3|£j£ 3 . 5 m m 2 / s Jil±X'hh M 1 ©il}i}£gM£\ JkZfs 1 0 0 °C tC 

fc tt S3 . 5 m m 2/ s £ fg 2 ©;1 }f ; £ S; fi /£ # ©;fb£•t]T 

Z Z tLl\ B 1 ©;l)i;fiS>£$c:fr^i2 ©m;f ;i£;£itifiO);Ft^ 

yott&ztizj: y, ®ft/c^Jt^Jt^14£tt^U #Bltt^J:yfp]±-r 



WO 2013/125106 8 PCT/JP2012/079079 

[0029] 1 (OT)i>£S«^© 1 5°CtCfc 

(P i5) ti, &3;L<tiO. 8 6 0 g/cm3^ <£ <<,!&?3; L < ti 

0. 8 5 0 g / cm 3 J^TN 3 £ tC&f 3; L < ti 0. 8 4 0 g / c m 3J^"F% 

tCfc?3;L<tiO. 8 2 2 g/cm3J^m§0 

&fc\ 1 5°CtC£tt£^jt<>:ti, J IS K 2 24 9-1 

9 9 SlzmULT 1 £0 

[0030] tc £ ̂  T SII 1 (D ;H ;f ;£ S ;£ J%fi(D Sb £ ti s 

SfS L< ti- 1 0°CJ^T, cfciJSfS L< ti- 1 2. 5°CJ^T, HtcSfSL< 

ti- 1 5°CJ^T, f#tC^fS L < ti - 2 0°CJ^T-efe£o SfciiJj&tf- 1 0°CJ; 

U ^0;l)i;£S)££ ^CCHSMEifclf AMSTf £M 

fqltCfe^o &fc\ *fPjm^3fcil]j&£tis J I S K 2269-198 

7 tC^M L T>UJ£ 3 tl/c;IB]££WMt £o 

[0031] ^^0^®;l)i)£llJ55c^tCfcNlNTffllN-g)|| 1 ©;l)i)£S)£j5c^© 1 0 0 °C tc 

£tt£E>]^Jtti, 5mmVs«TO§I^«L<( J: <J $?£ L < ti4 

. 5mm2/s^ 3 £>tC&?3; L < ti4. 0mm2/s^ ^tdjf S L < 

ti3 . 9mmVsWra50 1 0 0 T)tC£tt£fi]^Jtti, 3. 

5 m m 2/s lU-tT&Z Z. t S L < % cfc lJ S L < ti 3 . 6mm2/s^ 

±N £ tC&? ;£ L < ti 3 . 7 mm2/ sJ^±, f#tC^f S L < ti 3 . 8 mm2/ 

s£Lt-e&£0 1 0 0°CtCfct^^B]^^5 mm2/s ^JSx^il^-tCti, <£ 

*Hb U U s 3. 

[0032] ^^0^®;l)i)£llj55c^tcfcNiNTffliN-g)ll 1 ©;l)i)£S)£j5c^© 4 0°Ctc£ 

tt£B]^Jtti, »SL<ti40mm2/s^ J: <J $?£ L < ti 3 0 m m 2/ 

sJJTF, 3 e>tCjfS L< ti2 5 mm2/s^ ^tdjf S L<ti20mm2/ 

s£TK £=&$?£ L<ti1 7mm2/sJ^ra§0 ^1^4 0°CtCfctj-

•SUtffcJttis Sf S L < ti 6 . 0mm2/s^ lJ $?£ L < ti 8 . 0 mm2 



WO 2013/125106 9 PCT/JP2012/079079 

/ s tC&f 3; L < ti 1 0mm2/ s f#tCfcf 3; L < ti 1 2mm2 

/si£=&$?£ L< ti 1 4 mm2/stt±m 4 0 °CtC£tt£fi]^Jt 

iiUOmm2 / s ifl^tCti, U S 

U, 6. 0 m m 2/ s >jS CD ±1 nii }H }f M P/T T5 CD 

tcsbmmmzgu% s/cmma 

[0033] ;H MMRfti^lzln^zm^&W, 1 ©il}l>£g>£j$:fr©^JtJsiUi 

, 1 0 IA\, J:ySfSL<tt1 1 0£Lt, 3£>tc&f 

S L < ti 1 2 0U±, f#tc^fS L < ti 1 3 0£Lt, StSfS L < ti 1 4 0JU 

±-C&£0 OO^tffeS^ • mt 

S/ctf-e&< s BWA%W±-m-TZ>bmizfoV 
, %tc, Bn®5±fe.tffcTtZmfalZ$>Z0 

[0034] iz & ̂  •r m ̂  a m 2 1 5 °c tc & 
(P15) ti, Jf S L < tiO. 8 6 0 g/cm^ <£ U&fS L < ti 

0. 8 5 0 g/cmHMT% 3 £ tC&f 3; L < ti 0. 840g/cm3^ f# 

tCfcFS L < tiO. 8 3 5 g/cm3ttmSo 

[0035] 2 ©m;f ;£S;£J%fi(DSb£tis 

SfS L< ti- 1 0°CJ^T, cfciJSfS L< ti- 1 2. 5°CJ^T, HtcSfSL< 

ti- 1 5°CJ^T, f#tC^fS L < ti - 2 0°CJ^T-efe^o SfciiJj&tf- 1 0°CJ; 

10;l)i)4S)4£^tc;H;f;£ ©€;U;IB]'I4TW£TtS m 

[q]tCfe£o &fc\ *fPjm^3fcil]j&£tis J I S K 2269-198 

7 tcSM L T>UJ£ 3 ti/c;IB]££SGfcf £o 

[0036] tC a ̂  T ^ S H 2 0;l)f)iS)4^© 1 0 0°CtC 

£tt£Eb^Jtt^ 3. 5mm2/s»Wl^f^L<, 

ti3. 4mm2/ sJJlTv £ tC&?;£ L < ti 3 . 3 m m 2/s J^TT'fe^o — 

H. SMZ 1 o 0<CtCfctt£ii]5teJ£tis 1mm2/sWeJ)§:^«L< 

% 2 m m 2/s lU-tT&Z Z. t&<£ lJ £f S L < % 3 ^ tC&? S L < ti 2 . 5 mm 
2/sJ^±, f#tC^fS L< ti3. 0 mm2/sJ^±-efe£0 100°CtC£tt£ 



WO 2013/125106 10 PCT/JP2012/079079 

mmmz&v, t 
[0037] tC£^TSfg 2 0;l)i)iS)ij55c^0 4 0°CtCfc 

tt£B]^Jtt^ ^JL<(i20mmVs^ iU^Klil 8mmV 

sJ^T, L<ti1 6mmVs^ f#tC&?3; L < ti 1 4mm2/ 

sUTZfoZ>0 ~15, m%4 OT)tC£tt£B]^Jtt^ &3;L<ti6. 0mm2 

/s&±s cfcyjfS L<ti8. 0mm2/s^ 3 b tC&fS L < ti 1 0 m m 

2/slU-ts f# tC ;£ L < ti 1 2mm2/s^±1 itt ;£ L < ti 1 3mm2/ 

s&±Zfc&0 4 0°CtC£tt£B]^Jt^2 0 mm2/s ̂ jtSx^il^tCti, <£ 

*Hb U U s 6. 
o m m2 / s %m(Dm£>temmwpjrZ(DMmmti^-\-fiz&z>tcisbmmmz 

[0038] ^^0^®;l)i)illj55c^tcfcNiNTffliN-g)ll 2 0;l}i)iS)4j5c^©^la^ti 

, 1 o ou±zfoz>ztifft% ui\ ctysfs u< tii o su±, ^^tc^f 
s L< ti 1 1 0£Lt-e&£o 1 o 

#1~£l®[q]tC&<<,U S/c, 0$Slft±1fAM£~Ft~£<ilR]tC£>£>o 

[0039] titzs ^0^tCffllN^tl^;l)i)iS)4tCfct^^^||^0#WMti^ t(DB. 

Mtcft#-r^o $J*.ti\ 7-r KP7%>^J5^tc 

•Sifn" tc tiN ^1 ft W tc frftlS £ a 3; & ̂  ;H }f a S® ̂  t# •& <1 <h ^ o %tc 

\ ti'i) X ̂ 7 y 0 *J y 0 X^p'ih?> 9 £> ti 

£ V ̂  Ou^vO X^oittI £ # ^ IN z *§£• £ &N f§ p, ti £ 

S)4^©^n^ti®^ 1 ooMippm^±t^0 

54tc33^Ttis $& • fiftH 

1 0 0 If p p m Z t iftff S L < s 5 0 If p p m 

1 OffMP pmJUT-e&£C:£tfiltC$?£ 

L<s 5 If p p mlXTZ'&Z) Z tifffilZtff S LlN0 



WO 2013/125106 11 PCT/JP2012/079079 

[0040] %.tcs 
<tt7Sfpp mJ^T, & y£ L < ti 5 II p p mJ^T, MtC&fS L < ti 

3Iip pm^Tt'SiSo ii^©tti^7lip pm?:gA§^;, • 

I£lt££14«T-t£l®[pKcfe£o &fc\ J I S 

K 2 6 0 9-1 9 9 0tC^LT$J£3tl£MSl:fr;&EP*~t£o 

[0041] %tc, ^0^tcffliN^ti^;l)i)4S)4©%Cpti, 7 0U±ZfoZ> Z tifft 

SL<( L< ti8 0-9 9, <£y&?3; L< ti8 5-9 5, ZblZftZis 

< ti 8 7-9 4, f#tcfcf 3; L < ti 9 0-94 UfoZ>0 ;l)i)iS)4©% C p if 7 

o^mnm-Ss 
jifp]tcfeys Htcs ;l)i)iS)4tc^iP^J^I3-^^ftfciI^tc^§^M<£>$] 

$@«T"r^)Mfp]tCfe^o ^/cs }H}iaSa©%C p 9 9 S £ % ^ 

M ©5§fl¥1f «"F t SjifqltC^So 

[0042] %tc, ^0^tcffliN^ti^;l)i)4S)4©%CAti, 2 IXTZfoZ Z tifft£ 

L < s J:ySfS L<til JU"Fs HtcSfS L<ti0. 8J^T, f#tc^fSL<ti 

0. 5J^T-efe£o ;H;i;£S;£<Z)%C A 2 ££§*_ s £% 

• £ J; AMSTf £ am lzfc&0 

[0043] %tc, ^0^tcffliN^ti^;l)i)4S)4©%CNti, ^SL<ti3 0J^T, <£ 

USfS L< ti4~2 5, MtC&fS L< ti5- 1 3, f#tC^fS L < ti 5 - 8 T? 

&%0 }H}taS»©%CN^3 m • 

£tc, %Cuif4%}MZfoZ>t, 
M (Dinm*. tffcT t z>mmz&z>0 

[0044] &fc\ ^tlN9%Cp, % C N ct tf% C At&s ^tl^tlASTM D 

3 2 3 8 - 8 5 tCigSftL^c^ (n-d-MJi^/f) tC <£ y ;£#) £>tl£, 

y<^y-i yj^M^LCO^j^M^Lizftt:*~7-r >j^^§£co^j^^§£tc: 

&&xf:%mm0tmm<D£0tmmztttz'5ttmznmtZo 
±^L/C%CPN %CNfcd:t/%CA0^^ LlN|5Hti±IE^;itcJ: y 

^tbbti £ lit teg*3'< ^jCDTrh y s Mz-l£i-7 &iN;l)i>£S>£ 

±§E^;£tC<£ y -&tbbtlZ>%Cnif0%:m7LZ>{$.%:^tZtiffo 



WO 2013/125106 12 PCT/JP2012/079079 

§ o 

[0045] stc, biza 
ft£L<te9onm%u±zfov, $?£L<ti95 

1*%^ j:ysfSL<tt9 9M%JU±'es>ys mtmnftiz^ 
$?£ L < ti4 oiiyo^rau, $?£ L < ti 3 

5ffM%J'MT-efe<',U $?£ L< ti3 0nm%UTZfoV, «t^iL<a:2 
511%wrau, HtcSfS L< ti2 1 KM%J^T-efe^)o £tc, 
ffl#tc£#£BBtf$&fl]#©i!l^tis $?£ L< ti5If%W±tS)U, <fcy$? 
SL<til OIi%tt±i;'fc§o 

z tiz^ y N 

£J:rm • ®Hb££1f£ft±-r£>c:£tf-c^ ^/cs 

SUtfBB^Stifcii^tcti, ^ it £ m ;i ;£ S ;£ 4UC+# tc £ £ ft tc 
m^L-D-Ds yn 
tc, *fg0£tcJ;titi\ m }f a S a g ft © 0^14 ^ 

JS^SM^]^a)fp]±, X}^Zte£±*)\s^-'&(D\R}±%:^I$t Z> Z 

o 

[0046] &fc\ *fgBjm^$&ffl#£tis tuiEASTM D 2 0 0 7 - 9 3 tC§E 
y >fJj£3ti£0 

flrOl&tCti, [Wl^ioln^^tfbtlS(Dfi&Z&mt 2> Z. ttfT'z* 2>0 m 
ptti\ ±1E©^ ASTM D 2425-93 tClEic©^^ ASTM 
D 2 5 4 9-9 HClEic©^ h^7-f (HPLC) 
tc cfc -2> £ IN ti £ ti ̂  0£&& L £ Ptf £ £ £ *e $ £ 

o 

[0047] ^/c, *%mzm^bti2>;11;i;£S;£ tc a tt S;l)i)iS)4^ 
$?£ L< ti5ffM%J*TFs <fc y $?£ L < ti411%!^^ 

HtcSfS L < ti 311%J^T, f#tc^fS L < ti 2 Ii%OTTS) y, £tc, 
us u < ti o. 1 ii%wi, <£ y Sf s L < ti o. 5 nm%u±, H tc a? s 
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L < ti 11*%^ ftizytt L < ti 1. 5 nm%&L±-e$>Zo 

Hit, Miztig cfclifp]IzfoV, Wiz, 

tcfe£0 S/c, 
TtcU^ 1 ffM%J*Lt£racist;:J: i<J, gsip 
M CO ^W-Izmfozzt if T? $ £ „ 

[0048] &fc\ *fPjm^3^J£#£tis ASTM D 2 0 0 7 - 9 3 izmU 
LT)U£3*l7Hi£Sl*-f£o mi%s 7)\s*)\ss<y-tz'X T7 

)ls*)lsi-7$ UXDitils 7>h^-tz>s 7it> K 

'j >m, y^y-jum, i~y 

i£¥if1k£ ti-g)o 

[0049] *fPJ!K#£f^i$4g$4£ LT^£&g$i£ffl^Tt,Ja\, ^£&g®£ 

LTti^ 1 0 0°CCfcM^lllM^1 ~5mm2/sl!S)§, *°'Ja-:*b7 

-r > 3; ti ̂  (D7kMik^s -f v 7'> > ̂  'J =Tv - £. tc ti t (D frMitWis -f v 

j^D^y, 7)\s*)\ss<yizy, 7)\s*)\si~7$ ux (y K 'J 

b- k V-2 -x^JU^^JU;7^- k VT^JUT7 

*>*"*- k y K >JT-is^TV^- k V-2 -x^jU/s^jU-tzA'^-

) N /^'J^-JUXX^JU ( h 'J ^^n-jU7°ny<yti70,J u-k 

• —k K—;u2 -x^JU^^r+fy 

X— k ^>^X|JX'J h-JU^JUzT*-h^§) N tf'JJJrisTJlsJrl/y 

?IJZI—M ^'7J^Jky7i-^x-TJk ^° 'J 7i-Jl/X-fjH^ 

tf^tls *°'J a-tflsyj yiffc^ Ll\ ^0|Ja-^[/70^L 

Tti, HMfttCti^ Rlt2~3 2N $f £ L < ti 6 ~ 1 60a-^L/7O 

CO^ 'J =fv — ^/cti=l^ 'J =fv— ( 1 'J =fv— N ^'-tzv^ 'J =f 

Xf b >- 7°P tfb >=l^ 'J =fv—=f) 07X^^7^ 

tf £>tl£o 
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[0050] = i&ib7)1 

$ - 0 AS /ctiH7 7K 7)\S^—)\S 7°P^y 

—Jk 7"^y—;u^) N u-T1' 

;u • a-J\/7 <r yzsstzjj 
^ tl'So 

[0051] ±§E*fgBJ^C#£;Pm^S)4£i£ 

tcfc < s s/cs 1 M£fci£ 

2mU±ti#m LTtcfc&fc\ 
f £ ±I£\ =ttib ©;Fb-^S)4 ^^B^ tc# § ;l)i)iS)4 © tJ-& 

^ 3 o nm%u±zfoz> z ttfftt L < s 50 nm%u±zfoz> z t AU 
y»JL<, 7 0ffM%J^±T-fe£££^M^f3; IA\, 

[0052] LTti, 

IN !£>£ ̂ S>£1 L T tis M X ti 1 0 0 °C tC £ tt £ ft^Jt if 5 m m 2 / s £ 

m?L 1 OOmmVsJ^m 7K^b^?iA)4^ TK^bltm 

®s }££iM59S)4&£fWbtiSo 

%tc, Ms}H}iasati#mtsti&tLxit, 1 
0 0°CtCfot:>-£tt^£t:7^ 1 ~ 5 m m 2/ s CDi5EWTr & £ s fu§E [ytcaf^,^ S 

[0053] (A) Il¥i^?l (Mw) #4 0^ 

Ttpss i if2 o&Tm&mmm±M%:^tz>o zmz^v, *mj&, 
LTIN ft ^tb$$L"C %lt>£ZtifX^h0 %tc, 

MwAuoBm^y, PSS i if2 oycTt^^m^mctmv tea 
iNTti, <t'&M<DMm&&n-e$>Zo $^nm^ 
fc(i^i0i7T;i/S##3teJtffitSlR]±^Js ( 

P<^) T7^ !J b-hM^Jt^i&fqU^ X^b>-yx>7K^b«tt^^ 

/cti^Mx^1 b>-a-^b7-r y#m£Wi£tctet(D7m{k 

$k tf'J -f Vy^bV^/cti^CDTKSlMk >l|xx 

*°'J T^U^JUX^b >£<££/ (p<^) 7^'JU-h-^l/7 
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-f Z tl b Z Z il if X $ •?> o 
[0054] 

- hM!iJt^$([p]±£iJ (zzzn9*°'J (**) T7?'J b-h^ti, *°'J 

T7? 'J b- h^Mbi^i&t/*0 'J P< ^ 0 'J is- hM^©»tS>So ) ti 

, #?£ L<li* "FIE—IS^ (1) (p<^) ^^'Jb-K^yv-

(J^TN r^77-M-1 J t l^o ) 

§ o 

[0055] [<fb1] 

R1 

CH2=(/ 
\ 
c o-—R, 

(1) 

o 

[±§E-fl£it (1) ^ RUiTKHXti^JUS^U R2tij^H$n~5 

0 0 O0iSII^Xti^^©^^b7K^S^^-ro ] 

[0056] -jsgis d) r-mztiz^s-7-0) 1 2mu±(Dnn 
(**) 70')i>-vmt 

'j (**) T7^ IJ u-b-eftztf, (**) 7ox)\s-v 

mt&mzs ±IE-IS^ d) ~F§E-J!85S (2) a 
<fct^ (3) 1 yv- (JUTS ttitti rtyy-M 

— 2 j £<££/ r^y7-M-3j t l^o ) 

*°'J (**) J7 ^ 'J u — hT'feoTtiil^o 

[0057] [<fb2] 

R3 

CH2=C^ {2) 

C 0-{R4)a-E1 

O 
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l-WLiS, (2) R4tejsoitin~1 

8(D7J^b>S^L 1 ~2<@, lt*J^?^0~2^ 

a £0x1*1 z^to ] 

[0058] [<ft3] 

R5 

/ 
CH2~C (3) 

g2 

~2t ] 

[0059] E LTti, ^7fib7$yS, V 

i^7^yS, ^7°P y &s ;i, 7-^1, s 
Hi'Vi, yi, ^^/-our^yS, ^;u 
* 'J ;S, t° • lJ ;uS, t:° • 'J J g, e U y jutt, p< f1 JU t° >J ^uSs tf • 

^y~;ug, kfp'jK-juSs kfp'jsvs 
s -i $^v 'jy|, &ctt/1°"7 vy $§Q 

[0060] fy?-M-2N ^y v — M-3 COB S LtM^y^: LT&, V 

'J u- k s/xw^y <j u- s 
, y X^;M IJ u-k ^X^JUT^ y U U 

-k 2-y^;u-5-^-;Kflj^>s y W 'J u-K 

, ^EJU* lJ J x^JU^ * 0 U U— k N - tf-JUL°P 'J K>S.t/Ctl^©;Fb 

"a^ =|Tb^-f^lJ7F~C$f -SO 

[0061] ty?-M- 1 £^y V-M-2-M-3 £ 

M — 1 : M—2~M —3 = 9 9 : 1-80:2 

0 5g]£tf$?f:L<s <fcy$fS U< £9 8 : 2-8 5:1 5, :&il< 

£9 5 : 5~9 0 : 1 O^^^o 

[0062] ^0^ ©3teJtffiUClRl±Sl tLZm^ZZtCDZ^&XJ-isy-is^yykm 
itRm-smz, x^-vyt^jLy^m^w^mtLtcit^zh^o v 
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-f 7 7°b>^7^ffl3tl£o 

v7\sy<njkmk$kn&w-zibz>z.£ify&$. IA\> 
[0063] Ltffll a-Jris? 

-f if L/>(!:a-^b7^ 

a-^b7-T >£: LTtiflrfrfttC7°P tfbX ^V7*f UX l-^X 

1 -^>7^>s 1 —'s^f-tzX 1 -^o^y, 1 -f-tzX 1 - Kf-tzV^ 

7^ffl3tl£0 ifl/>-a-^L/7'f j^b7K^£><^N£>& 

L/>-a-^l/7^ 

o 

[0064] (Mw) ttN 4 0 0, 000 
j^T-efe^ ^ y, $?£ L < & 3 8 o, o o o UTZfo y, j; y 
SfSL<tt3 6 0, 0 0 OJUT-efeSo S/c, 10, 0 0 0&L±-e$>ZZt 
tftkt£L<s iy^L<tt50, ooo^Lt-e&y, zbizfttLK&i 
oo, ooo^Lt-e&y, ftizt&£L<&2oo, o o 0£Lt-e&£o fim 

10,00 0 ̂ ^©±I^tC£}H}i»SatC}§®^ ̂ /c±I^©^ 
<, =i x K 

•tf±_?^-tZ>1£:ZW$foZ>0 ttcs Ii¥Wii)MOO, 0 0 0££g;L£ 

m-siza, 

o 

[0065] *%mizmZ>%kf£mk\°l±M(DP S S I -T 
-< >> o X) ^ 2 oJxTzfo&ztif'&mzfo y, £ y $?£ L < & 1 i u 
"K MSKtt 1 6JUT, ^JCSfSL<tt1 5£rF-e&£o PSS Itf 

mmm^ms\ki$i±z>is:zni$foz>0 ttc, PSS itf'i^i 
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\ P S S I ti 1 IA\> 

[0066] *f%mz.mzifomm&\ei±%\<Dmw¥-mft:fLwt p s s i ©& (MW/PS 

S I ) ti, 1 . 0X1 0 d t mf S L < s J; y Sf S L < ti 1 . 5 

X 1 0 4J^±% £ £>tdj?£ L < ti2. OxiOWfeSo Mw/PSSItf 

1. ox 1 o4^0ii^rtcti, 
*Hbf £ £ ̂  ft £ o 

[0067] (Mw) tmw-mtt?i (M 

N) ©hb (MW/MN) ti5. o&LT-e$>zz.ttfft£L<s ctyfcFSL<ti4 

. OJUT, £ £>tcj?£ L < ti3 . 5 JUT, HtC&fS L< ti3. OJ^T"efe^ 

0 ttcs Mw/MNti1. 0&L±-e$>ZZ.ttf1kt£L<s ct y fcFS L < ti 2 . 

0£Lt, £ £>tCj?£ L < ti2. 5£Lt, HtC&fS L< ti2. 6JU±-efei)o 

MW/MNA<5. 0£M^ t L < ti 1 . 0*>mc&£,>:, 5§fl?1f£3|£j£^j£ 

&£>s*fttf£>£>0 

[0068] ^B^©f3^t^$ljStl^tC33tti)3teJtffit&[p]±^l©##Mtis 

S^T\ 0. 1~5 0Il%tfe5c^«L<, SfS L < tiO. 5-2 

OKM°A ct y fcFS L < ti 1 . 0~15KM°A ^e>tCifS L<ti1 . 5 ~ 

1 2II%tfc§o MMO. 1 KM%J: y 

-t-fttftZ&Ztitf&y^ OffM%£ig;L£iIl^tCti£IjM 

® •£ A, ifr £ £14 1 & & ̂  ti # & £ o 

[0069] (B) #sj;b3. 4ja~F©^gte&s& 
ctitcj:y, W 

1fti£i%a&£>c:£tf-c$.So 

[0070] (B) #sj;b3. 4j^T0ii±^stt#s^*^y^LTti 

Htzs T)\>-h lJ±II#SX;U/1"N^- K 

s 'J ±II#)i b— k 7Jl>t}'J±$isls— h-s T 
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)lst) 'J ±I#l7x^- k 7)\st> 'J 
'J &bZ?lzfcrJM£fcl£M 

7k*'5&z£i&3-&zztiz<}:?rmzzt&-e$z mikS'&£mikz m ̂  
ZZttf-CZZo 7)\st> 'J ±*I#B t LTtis -?7'*isOJ±s tDUSsO^s 

J < 'J 0 A ft E if^ If b ti Z if, fiJIySy 0 A 1ffc £ L ttz* ii±^Stt#S 

ikt LT^ 0 HSfcNJ:t//S 

u<, TJU*J 
II±^"eii±^S^b^ tltc 0 H g£ J; tf/£ tcte tlJiyts-Jl/g##0^bzK^b n 

C hi)U U Li\ ttc, TJUtj 'J ±m£m+F 

ijisu- ?JL<, lj±II#S^^ll±^"eii±^S^b 
£ tlfc7Jl>f] 'J 'J -> \y— K £ tif& lJ fcF S LlN0 

[0071] (B) #BJ;b3. 4J^T0ii±^Stt#S^*}^lJ©±^SIl 

tiN 50mgKOH/g ]Zl-tU fo & Z t if#? S L < s 1 OOmgKOH/g 

]ii±Zh£Ztif^^#?£ U<s 1 2 Om g KO 

<^C&f3;L<^ 1 40mgKOH/gJ^±tfc5c^^dfJL<, 15 

0 m g KO H/g\X±Zh£Ztifm^U£ IA\> SOOmgKOH 

/ gUTZh^Z tif s 2 0 Om g KOH/g Z11 if& 

1 8 0 m g K O H / g I ̂  f) L < , 17 

0 m g KO H / g UTZfoZ Z tif^lZ#?£ IA\> 5 0 m g KO H 

/g<te&ztiz& ymm^ifWsitt % t 
mz* ^OifcMz&&BWA&mh^1fTf-fitt£Z>m.^zfoZ>0 tztzs ±^s 
i^OOmgKOH/g PI 
S^tiJp"T<s tztc, BWA&Mh^ifTf-fittz&^^zfoZo ^fgBEw 

9±^SIlti J I s K 2 5 0 1 5. 2. 3KJ:y)lJ£3*l7Hit-e&£o 

[0072] (B) #sj;b3. 

s 0. 1 VLmUTZfoZ>Zt1fft-£L<s HJCjfSL<ttO. 0 5/imJ^T 

T'fe'So 

[0073] (B) #BJ;b3. 4 
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teiimZhZh\ 7)\s~h 'J ±£I#S7KgHbt]3; 

tebtflZTfr'yWlgx^y — 

M 7°U/<J-M 7$ S—JU&£?<D7JUzi—Jl'%.&'<>•&>* KJUX 

b 2 0-2 0 0 °Ct 2-8 t!\ 

1 0 0-2 0 OrtCjp^LTyKfc^t/^tCJ^UT^viUZI-viUfc^t/ 

mR^Mzm^t&ztiz^vmbn&o Jim 
s &fc\ $k3tfe<DPtmiz'D^z& 
, m^#MB§6 0 - 1 1 6 6 8 ftHSBS6 1-2 04 2 9 8^ 
#&^c§Ei63tiTiN£o tltt&zmt^ntcj7 )\,t> 

-eii±^S^b^-&/c)i;mt#S±^©^ti®^0. 1 IX mJUT, 

^1 OOmgKOH/g £Lt 

[0074] *mnzm^& (B) ii±^stt#s^*^yti#sj;b^3. 4UTzfo& 

Z. t1fij&WZfo&o 

&JjU£tt3. L<^ cfciJSfS L<tt3. OJ^T, 

3blZft£L<&2. 8J^T, f#^?3;L<&2. 6JUT, £=&$?£ 

2. 5JUTK||M;*ftT&£&S^&aj-C&£o &SJ£tf3. 4 

tm.W^)\yO(Dmm^-tb W+:fr tte&o 

ttc&mttit 1. ou±z&z>j:ySfsu<1. m 

±, L<tti . 5£Lt, 9£Lttc, £=&$?£ 

L<&2. 2JU±ic||M;*ftT&£&S&;i&£!l"e£>£o 1 . 0^ 

tc ̂  i; £ RTtite & ZtcSbZfoZ o 

tffcFS IA\> 

[0075] &£, ^S^/S^JtC33^i>^S7c^© 

(mo I %) /t±-o ttA,S#Wil (mo I %) Z^tS 

*U -yrott/ug<>:&7JU*> 
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118^7 +)- 'J 

[0076] (B) #BJ;b3. 4 

jugfe£Wi:pju>r-jugti, &3;L<tii OJU±, <fc y$Ef 

SL<ti1 2JU±-eS>yN 9£lT®:PJU^JUgfe£Wi:P,iU^-,iUg 

T?£>£0 M3&&&-I-ft?ft^fcibtlfiL<4Uo 

[0077] frfr^ju^jugfe^wi^u^-jugtiitflT-t^-'et<n^\ itfl 

T?&£>C:£7W£ Li\c £fcd*i£ti 1 M:pju^jugfe£Wi:pju^-jug 

% 2$Wl/3fJl/g£>.SWij7Jl/'!r=Jl/gXti 3 l^^i:p,l^^ 

-J^g-e:& j; 2 |&:pju^jugfe£Wi:PJU^-jugxti 3 

gfe£Wi:PJU^-JUg®iI£\ ^©Mti^^tC^LTl^j^Sl® 

frCDiM'a&ilLlNo 

[0078] *fg0£tC#£fmWj^tCfctt£ (B) #BJ;b3. 4J^T0ii±^Stt# 

;l)i)4II^^MS^T\ fr%L<lZO. 0 1 ~3 

OKM°A cfcySfS L< tiO. 0 5~5Mi%^5o two. oil 

M%tc>^/cfti^I£-tcti, lJ 

s £fc3 OffM%££n;i£*I£-tCti, 

L< &l\ 

[0079] *fg0£tC#£fmWj^tCfctt£ (B) #SJ;b3. 4J^T0ii±^Stt# 

fflmteMticya^sz&mtLTs 
Sf S L < ti 0. 0 1 Mw%&±, J: y $?£ L < ti 0. 0 5 Ii%Wl, Mtc 

Sf S L < ti 0. 10 Mw%&±, ftlzftt L < ti 0. 15 Il%J^±tfe y 

, S/c, SfS L < tiO. 5I1%^T, ct y fcFS L < ti0. 411%^ 

£ £>tdj?£ L < tiO. 311%^ HtC&fS L< tiO. 2 511%^ 

Itt&fS L< tiO. 2 2Ii%^Tl:^§o fCMMO. 0 1 11%^ 

>i<Z)i§£\ ^ tCcfc •& 0 lifq] tC ^ y s ;l)f)i 

o MMO. 5ffM%£®a.£*§^ ^©^JPtC<££JS^«$]Jil 

&£l®[q]tcfe ys &£l®[p]tc 
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[0080] (B) #BJ;b3. 4J^T0ii±^Stt# 

, ifs L < ti o. 01 nm%u±, j: y Sfs u <« o. 03 nm%u±, w. 
tcfc?3;L<tiO. 0 4I1%J^±, HtcfcfS L< tiO. 05Il%JM±tS) 

y, s/c, frsixtio. 2oii%^ ^y&s L< tio. 1 011% 

&LTs 3 £>tC&f3; L< tiO. 0811%^ HtC&fS L< tiO. 0711 

%UT, L< tiO. 06Ii%«ra§o fffltWO. 01 

nm%%:M(Dm£>, tomniz&%ttazliftiz&y 

fqitcfe^o -15, MMO. 2nm%^mpi£^s 
in ttez\m iz $> y N t ft 

Z>ffilRllZ$>Z>o 
[0081] *fg0£tC#£fmWj^tCfctt£ (B) $#G3fe©&S###M (MB 

1 ) t (B) (MB 2) (Dlts (MB 1 ) / (M 

B 2) tiN Sft L< ti 1 £Lt-e&y, J:ySfS L<ti2J^±N 

< ti 2. 5U±, HtC&fS L< ti3. 0U±, £=&$?£ L<ti 3. 5£Lt-e 

h £o (M B 1 ) / (M B 2) 1 tcft£ £ *Hbf £ qrtStt 

tfhZtctoftH L< (M B 1 ) / (MB 2) tijft L<ti2 0JU 

T, J: y Sf S L < ti 1 5 UT, 3 b tcfcf 3; L < ti 1 0 UT, ^hztff-t. L < ti 

5JU"F-eS>i)o (M B 1 ) / (M B 2 ) if 2 0 tf^bt" 

£ Rl m^iffoZtctbft^ L < 

[0082] *fP£tC#£f^t>M/£$)ti, (C) dtLtCj;y 

o (c) JSSIPSI^ LTti, 'j 7^y{b^&£zfmj!KBmmM 
fr£>gti'ti£ 1 m\x±(DB^m^nifmi bnz>0 

[0083] 'J ?T>1k-&$}£ LTtis "E 'J 

X- k ^ 'J 7T'>m^]-/^-h(Mo DTOfCgH^ttt^ 
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t^"E 'J ^ 'J —It-fb^E 'J 7*fx Hit 
it=E 'j y^y^mtik=E 'j 7*f>, ?NU K ^E'J y'^yMs u 7*7 >it 

s (*° 'J ) fi^b^E 'J 7'7>@£lf©^ 'J 7^">@ts Ztlb^E'J 7V>@t©#S 

^ 'J 7*7>I£i^ -^b^E 'J 7T>, Hfifefb^E 'J 7" 

7X i^lb^ U 7*T >s *° 'J 'J 7*T >^©^{b^ U 7V>s 

'J 7*7 >1^ ©fe-fb^E 'J y'^'ym^^mik^fciiy< yiks Mt=E u y^ym 

(D/\n/fy{]C:E 'J 7*7 >H) t, fifclt###$Hb£-$] (0!la.t£ 7 )\y^)\y ( 

^+f>7-k 3-7*J7V-)W *)\s-hyV^-7V7sJ-)\s, 

— *J\^ — k KP ti "y A'yT.Jl/7 -f K\ tfX (51 

^) /\>r Kp^utfju^f h) yx;u7-r K\ (*0|j) +f 

;U7^^K\ ®bx^7Jbf) 

s Wis ±IE^Ib^ 'J 7*7 x ltik=E 'j y^yW§(Dit^M=E u 7*7>{b 

[0084] ttz, W^I^E 'J y^yita^t. LTtis 

^§"E 'j 7*7 y'fb'n'^)£ L T tiN mfrft tc&s =E 'J 7*7y — 7^. ymWs =E 

'J 7*7>-P/\^II^ $ Ktgfk ^11©^ 'J 7*7 ^JUP-JKD^E 'J 

7*7 >±^&iftfmtf £ *U T?t>s ^E 'J 7*7y — 7$. y$kW, MWk(0 =E 'J 

y^yikfc£t?7)\s=\—)\s(DiE 'j y^y^kifut. IA\> 

[0085] 7*7>' 

s ^©#^Mtif#tc*3tifti^\ LT, ^E 'J 

y^'y^mmwr-, $?£ L < ti 0. 001 11%^ J: y Sf S L < ti 0. 
0 0 5 Il%j^±, HtcSf S L < ti 0. 0 1 nm%U±, ftlzftt L < ti 0 
. 0 311%w±tfcy, S/c, L < tiO. 2Si%^ iy^L 
< ti 0. 1 nm%UT, z b tc^s L < ti 0. 0 8 nm%UT, mzttft L 
< tiO. 0 611%«ra§o fffltwo. 0 0 1 
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0. ttc, 

mm^(D ITE^^'14 T t z>mmz&z>0 
[0086] %tc, Lxmnm^b 

ti£MtoMbi=rmti\ fiTtpizmmws?, mm^ 

m&e-scHDib'&ytitfmtfbtiZo 3£>tcjii*fttcti, ^1116-300 

^ju^ugs/cti^u^-jug, f#tcj^Sl$(6~3 0(£>itfl:pju^ug, it 

myju^r-juSs ^TJU^JUSS tt 

Mmtz>s iiffiiixfjk mmm-rsiFs sum m® 

jfcTJU U—JUS fjsfHdj^I — xJk ^ b y^ita^Qs t: K^-fb-n^^CD 

«js$iij^$y ̂  t><m ifbt1Z0 

[0087] mmmi 

&?3;L<tiO. 0 1 Ii%^±, <£y&73;L<tiO 

. 1 Mm%VX±, S U < ti 0. 3 ffM%JU±"C& ^ Sfc, $f£ L < 

ti 3 Si%JJ(T, J: y $?£ L < ti 2 Ii%WT, Mtcfcf 3; L < ti 1 I1%J^ 

"F-efeSo &0M£li$l£!l©##Mtf 0. 0 1 ^0;^ 

Mz£Z>ttSihMfq]tch y , S/c 311%£ £ 

s ti^Pf <, fe£iNti^M©;WIW 

H-fbf&lilR] ££>£>«, 
[0088] (C) LTti^ 7'7 

mxfo&z t tftis-t L < N •; c £ 
AUy^K, ^ 'J 7r>^f^ * -/\** - h Xfo £ Z £ if IS b tcif S L 

[0089] ^B^tC#^;l)i;i|I^tCtiN £ ^tC^(D|«£[R]±3-&£/ctf)tC, t 

(D g ft tCJfS; U T;i)i)4 iZ —flgft tc^ffl 3 tiT IN £ 3 •£ £ 

Z£ti<m*Z>0 Z O <£ 9 £ L T ti, 0U X ti\ ±IE ( B) l&WXM 

mn^±n (s/cti®±3y), mim±m, m 
&B&±&k mm, mutMs ^s^mib^ 
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[0090] ±§B (B) LTfciU 7)\y-h iJ£M/7JUt> 'J ± 

ll^SXJU/l^-k 7)\st) k 

7)113 'J £M/7)\st} 'J 'J *>ls— K^©IE±^S 

tfZ>Z.£1f-Zl*Z>o T7^ 'J&S£ LTtif K <J ^7 A, TJIst) 

'J ±&&M£ A, A''J ^7 

% AS A7^£F S L < s ^iZtDlsis^ A1f& y fcF S L 

[0091] uTti, 

0!la.^ j^H$(4 0-4 0 0 ©Stmt, L < 

1 Sfclitfx=i/\^l£^ $ k 

j^H$(4 0-40 O077;U^r>iUSS/cti77;U>r-;US;&^^^^/>^< 

1 fe£Wij^H$(4 0-4 0 0(D7)\s*)\s&£tc 

[$.7)\/>T-)\/S£:fr^4nc'>&< 1 M"t£*0|J y7^ X 

t)Jl>tf>Its 'J >Il^tcd:-g)^j55cpp^^^tf £ti-g>0 ^ 

1 2aiIJ^±^|3 

[0092] LT^ 7iy-il/^ 77$>^©«I^bK±^iJ, £E3I 

, ^ 'J 7V>^lf©#S^@£tt±MW'btiSo 

7xy-ju^«l£M±$iJ«>: LT^ 4, 4' -yfi/>b*x (2, 6-
<>'- t e r t — y-^JU 7iy-il/) , 4, 4' — tf X ( 2 , 6-^-t e r 

t-7>>iu7xy->iu) ^ifs y* y&mm%ik®5±M£ LT^ 7x~;u 
- a-±y^)\y7 7JU^rJUy J1-JU- a-i~y^JU7<y, V7)\y^r 

)\y V y JL-)17 ^y^ifmi bti£0 

[0093] (S/c&®±$iJ) 

±M • 'J y&s ffifk- 'J y%(Dmi± 
M'J yM^Xy^JUMs yM^Xy~)U 

*IN VJ-^W 'J yM^Xy^JUtMs h-'J yM^Xy^JUtMs 'J yItxx 
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'J yMJiXy-Jis^Ms 'J yMniXy-JU^Ms K 'J 'J >11 

znb(D7<y^ vi-* 
/<p<—k '</• — k 'J ~7f:y5/3-#t}— ;<?<• — k 

^7 7^ h'i, ®b^U7 0l, 

tfPtf£*i£>o <1 tib©^"Ct«ltJ±£](Dm\\tmS L < s f#tc^b>£ 

lA\> 

[0094] £ L T ti, m ti\ ^ > V K 'J 7 V-J^ K 'J JU h 'J 7 V-

JI<&S f7^/7V-^ ttcm btiz0 

[0095] LTti, $J;iti\ 7)\s*)\ss<yizyx)\sft* 

— k VJ-)\si~7t> \yyx)\s7$s*- k :PJU>r-,/U=l/\^ItxX7^k S 

tz ti #• IIT7; U =l -) U X X =7- J u # tf tl £ o 

[0096] $J;iti\ tf\° 'J 

^^P^X51b>77;U^;U7 xzJU-fJk S/cti/^'J^^^XfbVT7^ 

7 fJUX-fJUH© /1N° 'J T7^ b > <? 'J P-)im^ ̂  

[0097] #S^<l41b$iJ«>: LTti, mti\ ti'J ^iSymmtts 7 

)\y^r)\y^-7V7sJ-)\y, * )lst) 7° h^ 7 V-Jk ^ > V K 'J T7 V'-JU 

S/cti^®!^*, 1, 3, 4-f XJU7-f k 1, 3, 

42, 5 - /17- k 2- ( 

7J\y^J\yiy^^) ^>vy$yx/-;k S/cti/3- (o 

7°P h IUU^W £>ti£0 

[0098] LTti, mti\ 2 5°Ct:a(^i)M^1 0 0 0-1 0^mm2 

/s0i/'j3->^^k /1N°'JLKP^>SSE& 

m7)i'^-)i'£mmmm%(DJLXT)\s, o-1 KP^ 
> y ;u 7)1 P -ju^^tf £> ti £ o 

[0099] ^tl 

0. 0 1-1 OKI%?-foZZ 

tifbfS IA\> 
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[0100] 1 oo-ctcfct^smjtt^ 4~i2mmv 

sUfoZZt L < s fcf S L < ti 9 . 0mm2/ s J^T, J: U Sf S L < ti 

8. 0mm2/s^ 3 £ tC&f S L < ti 7 . 0mm2/s^ HtC&fS L 

< ti 6 . 8 m m 2/ s PJLTT:'fo&0 S/c, 1 0 0°CtC 

£tt£E>]^Jtt^ &?SL<ti4. 5mm2/s^ <£ U fcf S L < ti 5 . Om 

m2/sJ^±, £ "^tCfcFS L < ti 5 . 5mm2/s^ HtC&f S L < ti 6 . 

0 mm2/stt±tfcSo CCW9 1 0 0°CtC£tt£fi]^Jt£tis ASTM 

D-4 4 5 tC*l£3tl£ 1 0 0°Cf©ftM^^to 1 0 0°CtC£tt£fi] 

mm2/s^0il^tcti, tV s 12 

m m 2/ s £ S il^tCti^«;^Jt£cfc b tl 

[0101] *mnizmz>mmmm^(D4- o-ctcfct^smjtt^ 4~5 0mm2/s 

ZhhZtm?SL<, SfS L< ti4 0mm2/s^ J: <J SfS L < ti 3 5 

mm2/ s J^TN HtC&fS L < ti 3 0 m m 2/s UTs gt»Sf S L < ti 2 7 m 

m2/sJ^T-efe^0 S/cs ^0^0;l)i)4II^0 4 0oCtCfctt£H]^Jtti 

, L < ti 1 5mm2/s^ J: U Sf S L < ti 1 8mm2/s^ 3 £> 

tC&fS L < ti 2 0mm2/s^ HtC&fS L < ti 2 2 m m 2/s lU±?'fcZ 

o 4 0°CtC£tt£fi]^Jt<>:tis ASTM D - 4 4 5 tC*l£3 tl 

54 CC-ecDft^Jt^-to 4 0°CtCfet^5B]^^4 mm2/s^©*I£-

tCtiN ;H)f lJ s 5 0 m m 2/s tCti{& 

t/+% & it •]$ ft tt t g ̂  % bti^^N a ̂  ti & -g) o 

[0102] ^0^tC#5;l)i)i|I^0^^tiN 1 4 0-4 0 O0|5H-efe5C 

£1ftff-£ L < s SfS L < ti 1 9 0 U±, J: y SfS L < ti 2 0 0 J^±, 3 £ tc 

SfS L< ti2 1 0U±, ^tcifs L< ti2 2 0£Lt, IttfcfS L < ti 2 3 0 

£Lt-e&£0 ^0^©;i)i)ili^0^^^i 4 o^>i©Ji^tcti, 1 

50°C©HTHSM^iiL^^ «ft£fp]±3•£5d£t>mm£ 

taZtS^titfJbVs ^^tC-3 

mttezszntf&zo s/cs tc#s4 0 
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*g) o 

[0103] *fgB£ 1 0 0 °CtC33£ H T H Sti, 5 . 2 m 

P a • s tXT-Zfoh d TW S L < , J: y Sf S L < ti 5 . 0 m P a • s UT 

, 3 £>tC&fS L< ti4. 7 m P a • s£lT, HtCfcfS L< ti4. 5mPa-

sUTZ'fo&o £tcs &?SL<ti3. OmPa • s U±s MtC&fSL<ti3 

. 5 m P a • sU±, HtC&fSL<ti4. OmPa • s U±, 

ti4. 1 m P a • s lX±?-fo£o 1 0 0 °C tC 33 £H T H S3fe 

Jt^ti, ASTM D-4 6 8 3 tC*l£3tl£ 1 0 0 "Ce^i^i^/ul^ 

1 0 0°CtC33tt£H T H S^Jt^3. OmPa • s^0*I£-tC 

ti, llffoV, 5. 2m Pa • s ifl^tCti 

33 £ btl&l\33 =ttlifh Z> o 

[0104] *fgB£ 1 5 0 °C tC33tt£ H T H S ti, 2 . 6 m 

Pa • <£y&?SL<ti2. 5 m P a • s £IT, 3£>tC&fS 

L < ti 2 . 4 5 m P a • s £IT, HtC&f S L < ti 2 . 4 m P a • s VLT~e$> 

Z>0 fcfS L < ti 2 . 0 m P a • s J^±, J; y fcfS L < ti 2 . 1 m P a 

• s£Lt, ^ "^tCfcFS L < ti2. 2m Pa • s £Lt, HtC&f S L < ti 2 . 3 

m P a • s lX±?-foho ZZV^? 1 5 0 °C tC 33 £ H T H S^Jt^ti, A 

STM D 4 6 8 3 tC*l£3tl£ 1 5 0 T)T-®i^i^t*/u8mt £^~to 

1 5 0 °C tC 33 Z H T H S &]£2 . OmPa • s jfcJi©if^tC ti, 

2. 6 m P a • sJ^±0iI^tCti+^7^#j:fft 

14 tb #?# <2 tl & 33 ^ tl 5 o 

[0105] Sfc, *fgB£ tc#5;l)i)4ll^0 1 5 0 °CtC335 H T H S3feJt £ 1 0 

0oCtC33tt£ H T H S5|£j££©tl: (1 5 0 °C tC 33 £ H T H S3feJt/ 1 0 0 

°CtC33tt£H T H S3teJt) ti, 0. 50JM±tS>§Ch^SL<, J: y $? 

S L < ti 0. 5 2£l±, £ £>tc£FS L < tiO. 5 4, HtC&fS L< tiO. 5 

5£Lt, Itt&fS L< tiO. 5 6iU±V$>i>0 H^tfctfO. 5 0^iTS)§ 
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£ s 33 J; Xf+ft & # ft 141 b if % bti&l^ 33 ^ tiiffo Z> 0 

[0106] *fg0£ tC#£f^t®Sfi/£$lti, 1 5 0 °C tC 33 tt 5 H T H S 2 . 6 m 

Pa • s^0x>y>;itC33lNT, 4 0 °CtC33tt£E>]^Jt, 1 0 0°CtC33 

tt£B]^Jt33J;OM 0 0°CtC33tt£H T H S^Jt£+:frtClg < TZ Z tifU 

$, S/c, « 

•)8Sft14 tc H ti S fc <£> T & S <, c® £ 9 & II ti H14 £ "t S * 0£ © ;H }f a 
flj^ti, #j$ft ±fv U >x> v >}is 

Jgii > y > >£ ^ L T Sf is tc^ffl t z> Z t if-? $ £ o 

^1»J 
[0107] UTs ^»J33J:t/j;b$^iJtcS^$^0^^ll^mfrft^^0^-r5^\ * 

%m ti tcfa £> 3 ti £ 10 "e ti ft IN0 

[0108] (^MJ 1 ~ 5 , hbl^ij 1 ~ 4 ) 

1 ~ 5 33cfct/hblx^J 1 ~4 tC33lNTti, ^tl^tlJ^TtC^"rS)433 

<£O^M£ffliNTll2 [z^ttR^Mt^mWMRM^m^Ltco g>£ 

0-1, 0-2, 0-3 014^^^1 tC^-to 

(S>£) 

0-1 (1;41) : n-/<770tt)44*i^#f/^bIft{bLfc 

!£>£ 

0-2 (S)4 2 ) : 

0-3 (S)4 3 ) : 

mm\) 
A — 1 : #^MPMA^^^fp]±^iJ (Mw=3 675, PSSI=15 

, Mw/PS S I = 2. 4X1 04) 

A — 2 : #^|£MPMAM!iJt^$t[p]±£lJ (Mw=3 375, PSS I = 1 5 

, Mw/PS S I = 2. 2X1 04) 

a — 1 : #^i£MPMAM!iJt^$t[p]±£iJ (Mw=3 875, PSSI=27 

, Mw/PS S I = 1 . 4X1 04) 

a — 2 : ^i£MPMAM!iJt^$([p]±£lJ (Mw = 4 0^, PSS I =4 5, 



WO 2013/125106 30 PCT/JP2012/079079 

Mw/PS S I = 0. 8 8 X1 04) 

B — 1 : ^7 AHfJ K A (£IMkt2. 0, J^SIl 

1 3 9mg KOH/ g, Ca §4. 9 m a s s %N B # ̂  11 . 3 m a 

ss%, C a / B hb 3 . 8, 1 4 ~ 1 8 ) 

B — 2 : 11^^7AHfJ K B (&JjBJ£2. 5, J^SIl 

1 5 8mg KOH/ g, Ca 15. 6 m a s s %N B # M11 . 7 m a 

ss%, C a / B hb 3 . 3, ^JU^JUgllS 1 4 ~ 1 8 ) 

b-1 : 11^ ^7 AHfJ KC (#BJ;b3. 5, J^SIl 

192mgKOH/g, Ca 16. 8 m a s s %N B # ̂  12. 7 m a 

ss%, C a / B hb 2 . 5, 7)\s*)\sSflS 1 4 ~ 1 8 ) 

C - 1 : M o D T C CPJU^JUgflSC 8/C1 3, Mo #W11 0 m a s 

s %s fijfclt! 1 1 m a s s %) 

d - 1 : =I/\?SH $ (Mw 1 3 000, ^U^JUSIU11 9 0 

0S iilO. 6 m a s s %) 

e — 1 : Z n D T P (TJU^JU StlSC 4/C6, —Z n 1 7 . 8 m a 

s s %N P17. 2 m a s s %N S11 5. Omass%) 

f - 1 : J (@£tt±giJs H«±£iJs }tiW)£MT%L 

) 

[0109] 
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[^1] 

' 0-1 0
 1 N

) 0-3 

S;i 1 S;fi3 
(i5°o 

Si felt (40°c) 
g/cm3 
mm2/s 

0.820 
15.8 

0.835 
20.0 

0,8320 
13.5 

(100°C) 
ffismsit 

mm2/s 3.85 
141 

4.29 
123 

3.27 
112 

SIEHIJS °C -22.5 -17.5 -22.5 
7—T-y^ °C 119 116 109 
B^mm 0.06 0.05 5.38 
fit*# 
11^^ 

massppm 
massppm 

<1 
<3 

<1 
<3 

<1 
< 3 

n-d-M^#r % CP 93.3 80.7 72.6 
% CN 6.7 19.3 23.4 
% CA 0 0 0 

$P7h#Sl] mass % mm# 99.6 
0.2 
0.1 

99.7 
0.2 
0.1 

99.6 
0.3 
0.1 

01|X$ 99.9 100 100 
mass% 
mass% 

87.1 
12.9 

53.8 
46.2 

50.7 
49.3 

[0110] [;l}i)4II^©M] 

1 ~ 5 a cfc ZfMitM 1 ~ 4- (D&WMMRf%^lZ'D^Z, 4 0°C £tc 

&1 0 1 0 0°CS/cti1 5 0°CtC£tt£H 

THS^^)|JJ^L/c0 S/cs 'J >?'JSSlh 

JU?£>fJj£L/c0 cfc lJti1 *^>/c 

o tc^"To 

( 1 ) ft^Jt : A S T M D — 4 4 5 

( 2 ) : J I S K 2283-1993 

( 3 ) H T H S : ASTM D-4683 

(4) ij y?BWM%$: mm4%n±yiJy(Dm#%(Dt)A 
I—/4/m1 0 0°C 

s 0IE&3 5 0 r J£&0!J 1 £gig$i£ 
'J >?'7 'J ?*>a L/c0 

[0111] 
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im.21 

aa * MM1 HMI3 HMJ4 ^WJ5 i£$3$J1 ]£i£#J2 J£IX$IJ3 lt®H5i|4 
0-1 s S1 11% 50 50 
0-2 » 42 M% 50 50 100 50 50 50 50 
0-3 ft "S3 fi% 50 50 50 50 50 50 50 50 

s 2/ mm /s 14,7 14.7 16.2 16.2 19.8 16.2 16.2 16.2 16.2 
a ttffiJS(100°C) 3.6 3.6 3.7 3.7 4.3 3.7 3.7 3.7 3.7 

ttmagfsa 124 124 117 117 122 117 117 117 117 
SJDffl 0) m^Mxm 
A-l «ilgf!»|iSl±fli MS. % 9.9 12.4 10.6 10.2 10.9 10.9 
A-2 fiatii(iai±ai]2 MML% 10.8 
a-1 SSffiSlE)fi]±ffl3 M% 13.3 
a-2 &ffi|giSU6!±SH4 5.1 
B-1 a^att^ajsjfjfsn 11% 4.06 
B-2 Jffi% 3.57 3.57 3,57 3.57 3.57 
b-5 Mfi% 2.94 2.94 2,94 
C-1 MoDTG MS% 0,8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 
d-1 ii~% 5 5 5 5 5 5 5 5 5 
e-1 ZnDTP Jfm% T.I 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1,1 
M Sf*% 1,5 1.5 1.5 1.5 1.5 1,5 1.5 1.5 1.5 

¥F#(iSH 
MS® 40 °C mmVs 26.3 24,9 26.9 27.6 30.4 26.3 28.8 34.6 25.9 

100°C 2 / mm /s 6-7 6.7 6.7 6.8 6.9 6.6 7.3 8.1 6.6 
teSJIi! 231 249 . 224 219 198 224 235 222 229 
HTHSSg 100°C mPa-s 4,3 4.2 4.3 4.4 4,7 4.3 4.3 4.9 4.3 

150°C mPa-s 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 
HTHSffig (150°C) /HTHSffi® C100°C) 0.56 0,57 0.56 0.55 0.51 0.56 0.56 0.49 0.56 
"E— % 7.9 4.4 4.3 4.3 4.0 0.0 0.0 -0.2 -14.0 

[0112] (A) ~ (C) 1 ~5 
(Drnmrnmrnt, ^ 50°ciz33w-£HTHSi^£j£-e&£ (B) $ 
ft £ fete (C) 1 ~4 0;i)i)illj55c^tchb^T^ ft 

'J >?1t$l§i«C33tt£ 7 'J 0 *> a 

*i£d££^-ro s/c, (B) $ft<D&Mittf3. ~3 

©f^t$M/££B© 7 'J ? *> a ttilz, (A) /£#© 

PSS 1^20^tcmm2% 3 

S/cs (C) j%ft 

4 0;l)i)ill^07 'J^>a L < &S0 
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!t#©S6SS 
[1*^111] 1 o 

(A) (Mw) AUO^TtPSS I if 2 OJ^ITCD 

(B) #sj;b3. 4j^-F©^s^s^/st^j 

t, (C) 1 5 0°ClZ]SttZ>H T H S3teJtA< 

2 . 6 m P a • s 1£;l)i>££lJ^o 

[lt^iI2] fulE^Jtl^fqU^ Ii¥Wi^PSS \ (Dtt (Mw/P 

S S I ) ^ 1 x 1 0*&±X'fc&^m^fa±M?'fc&Z£%:m!&£ 

immm TJU*J >J ±m&m+t u u— 
juti >j ±$mmfc<y®m-?mik&<kLfcmik&&TJ\'t) u ±m#JiHt 
IJ is b - K T ft Z> Z £ % £tZ>, 1*^111 £ tc ti 2 tc §Ei6©;l>i 

[1*^114] fulEJS^Il^^J^ 'J 7"f >?£>ZZ£Z$m 
£TZ, fiM 1 ~ 3 ©iN-rti^ 1 iItclEi6©;l)i)ilI^o 


