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=4; R1, R!^R1«tAJfc4.C,-C1,^«i., &&&&%&. #J5'i 
-fti4«4Mfc-&-4fbt.#+ ai& 1, b#l, c Ml 2, R>R'tS.y — 
-fi&ti #&-£-#3-10'HMtf-«&-&&£.. 
J.. *«;£., ««;£>#£., #J. VMi C,-Ci,«;4., i 
wsi5#. i-if H 
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T4S--¥IUMt>K> ¥4-'fe.T*x¥&.i-
j&K. ¥&&-£:&. 
<£«;*» (l, l. l-X#L-2-«4J -2-&J6.*^i¥;|UMMfc*' 
(1, 1, l-=-H,-2-ftJ-) 

&&•&#-+ a ^ 0, c # 3, 3-10 

4-*««^t IF &4-.H. ¥ft•&&«,. ftTti.¥&A 
.£«;jMt. £,£.=. f jjUMtat. 

(i) &m. 
Jii£Wflt'fb#lit-^i!-#« CH,-CHR(* + R 1-6 

Bit, 
£3tgHSHtT, CH,-CHR(*t RAf.& 1-6 'MWj&UMi, 
#4.) , 
$ ^ *.& $ flMfcffl #j»; *> S) fit/ ± « *-#• 
sfe. 

x^ijt-ffiMt. %.&&.&.—&.% oic-isor, *.#•,!. 60c-90c. 
fc-l-,sU£&A £E£-i±^+, iAT *)#£-&•# 

f #J %.4-JSLM H + «If 3H-&-* «4&vf ***»»# 

^^•54-. £.*»;*-&:&#, 

0X3-120X:, &*?& 60V 



WO 2011/047522 
17 

PCT/CN2010/000534 

-8or. 
&•£# ? #J *» AS| %.&&£. H t ifl nSIL&toitifrTifr 

4g.-ttfflia.fr, 
-4,-srto *.%.£•&&&, -MftfWHio 

W S IS.-o~^r & ii-fr ft £$•-Hi in/v$] H. 

£#t*Jft *M$ * &, •&#&•rat 

stftj^, 1-5 

(1) &2LWtfi8lMIL<K,Mto.fr; 
(2) flfi&fcUMs-tfc4-4ib, * + « Al/Ti 10-300, 

-ffcii 20-200, it-ffcii 20-150, AA-tfcii 30-100 WUfcfl _Lifcfc 
4M5-ftp-#-46; 

( 3) -tt&Ji, _Li£tf#|-*4-&•?-<&, 
Al/ED 5-500, 

-ffcii 10-200. 

ft^lS-'#-^. "tfci&li,, lOOppm, jt 
-Gfci&Mi-f" 50ppm, jt/tfci&'f&'f" 30 ppm. Wft^^.-o'^W#' 
*M8it (II) *."f 96. Vk, <(£&*.-f 97. 5%, jtifej4*.-f 98. 0%, 

(MI) "STKJ Jt-f- 0. lg/lOmin, VLiitXi 1. O-lOOg/lOmin; fr-fifr 
^T#it (Mw/Mn) 5. 5, -ffcii 6-8. 
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M&#. 

93W&W. 

1. %.&#>%•###. (M. I): #.# ASTM D1238-99 *]&. 
2. £•&-#*&>!£ (II): # 2 &-f-ft ft 

(g) 4 2 (g) Wtt-ttsp 
3. (Mw/Mn) : Miif-it&i# ( GPC ) 

4. #-#GB/T 9345-1988 «J?t. 
$k&W 1 

&»&$«.*, ̂ UE.^l.&W 300ml #4*#«4fcflS.g.£#f.+ . 
ioyV 90ml tfs9|MK,<tM<» 10ml ##l*| J.-20X:. 

+ 8g (MgCl: • 2. 6C,HS0H, & 
mt®^*Jt'*CN1330086Atf£;fe'M I*]-#-) . #1*1 
g.s|M 3 'J-StM.'IS.^tiS.J. 401C, 
St 1. 5ml *> 2-*ft4--2-*A4--l. 3-i ¥&.£.«;& 1. 5ml. #1*1 

nor:, #4«sir*# o.5h, 
«*••£•*.#.. sM»wlUfc<ft ioomi, nor:, s>jx 
££«SAT##ih, ^ii&&iill&-£r&#.. * jUfritralM& 
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#—4" 5L tk/afe-fL^L^ 
0. 5mmol/ml), 

IS 6 4-f 4-f (CHMMS) (CHMMS 
0. lmmol/ml) faM'%-& 10ml iLJ&'f'W— 
=.&4M3^JPE.£.f &if Al/Ti fa Al/Si 4t 
^^A>A*je.^.l. fcS>S.£- + ;Jo 2NL f> 2. 3L ft 
as"j7or:, st-f-i. ^*JIL4LI. 
£*4,#'j 2 

fife- 2, 4-&i«fi:fcf 
1.0ml 3= 2-*ft4--2-*A4--l. 3-if 

# 1. 3m 1 #h, F\£&Vi 1. 

1. 
£;&#! 3 

1^ 2-*«4.-2-#A4--l. 3-if 
1. 3ml #N m £*&#'] 1. 

tt^.it^.1. 
£*•« 4 

lfr«J&$*4|*f *Ut*f 
(MgCl, • 0. OlSC.oHnO, • 2. 6CA0H, &JS + B-# 

jf'Jtifr CN101486722A 1 $]-§-)<ft#-#T 
2, 4-AiSJi^f ft® 1.3ml #> 2-*ft£. 

-2-#A4--l. 3-if 1.3ml >h, 1. 
i t 

1. 
5 



WO 2011/047522 
20 

PCT/CN2010/000534 

*]*-: Ifrfl 3, 5-Jfci*f-=.*.f «.»1. 3ml 
<ft#0fi£2, 4-&ii$i;?:f &ffi, #JL2-*ft4--2-*&4--l. 
3-if&4.ft)Jfctf*J±iSU& 1.3ml #h 

1. 
6 

300ml 
AoA 90ml WJMMfc^ 10ml «6Jt, ##^^.4fe^J.-20TC. 

8g (MgCl. • 2. 6C,HS0H, & 
fl8.tn-M,Jt*frCN1330086Atf£;54,-f*| HH-S-) . £ifc#T, #1*1 
g.4bfli 2 -J««•«.«.#*J. 20X1, ^*>A2, 4-/X,-=-JM.*?S*. 
» 1.5ml jf» 2-*ft4-"2-*Ai--l. 3-if$lJ.ft;& 1. 5ml, ££# 
5 # 1*3 &.& «&*»&.£ 110C, 0. 5h, 

^A»B»iMfc4fc 80ml, ##Ag.4HHaj. 
HOC, #]S;&4i£SAT'ffc# 0.5h, 

Jfc. «J&##5'JWSI#-^ffl 6«,Sfc^-i 

1. 
xtlfc#') 1 

Ifr 2, 4-Ai«f-=.*T«l®W*iS. 
# 0.8ml *> 2-*ft4.-2-*A4-"l, 3-if 
2. Ornish, 

£#$..£41 1. 
2 
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2-*ft4-2-*A4--i> 

XfrHs-fcl 3 
2, 4-AiSfi^LfftSS 

#K ISj^^J 1. 

1. 
4 

##•]•&-: fiHSt/U 6mmol 9, 9--T45,4-f 
4-^'ft##fi£ 2, 4-AiSJi:£f ft® 1. 5ml fa 2-*ft4.-2-*A 
4--1. 3-if#.4-ftJ& 1.5ml #h, |S|&&'W1. 

ft 1 ft^^&i4fi-|R.-#-. 
#-S.J5L4l 1. 
xfrtb'W 5 

&W#,$ito.frt<lM4r: I5BWJ 1. 6ml 4p£if»i*TS« 
-K#^ri£ 2,4-AiSJi* f «.» 1. 5ml fa 2-* ft4-2-* A4--1. 
3-if &4ft;K, 1. 5ml #K 

ft#*-^: JfcjR&ijfc'W 1 tM-iiWft^^^ia:#^. 
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& 1 

•f 
a/b 

(mol/mo 
1) 

'It 
(kgpp/g 
cat) (%) 

(g/lOmi 
n) M„/M„ 

&$• 
(ppm) •f 

a/b 
(mol/mo 

1) Al/Ti 
(mol/mol) 

A1 /ED 
(mol/mo 

1) 

'It 
(kgpp/g 
cat) (%) 

(g/lOmi 
n) M„/M„ 

&$• 
(ppm) 

#'] 1 1.1 160 \ 212. 0 97. 7 4. 9 6. 5 33 

#'] 2 
0. 8 90 

\ 242. 7 97. 2 5. 5 6. 3 17 

#'] 2 
0. 8 90 

50 198. 9 98. 8 2. 3 6. 5 42 

tf'J 3 1. 4 

600 \ 223. 0 98. 7 3. 0 6. 4 121 

tf'J 3 1. 4 

390 \ 211. 0 97. 7 5. 1 6. 8 80 

tf'J 3 1. 4 
290 \ 213. 2 98. 0 4. 8 6. 6 58 

tf'J 3 1. 4 
190 \ 220. 9 98. 1 4. 0 6. 7 38 tf'J 3 1. 4 

90 \ 208. 3 96. 7 4. 3 6. 7 23 

tf'J 3 1. 4 

60 V 190. 3 96. 7 3. 7 6. 5 18 

#] 4 1. 0 90 \ 206. 3 98. 1 2. 0 6. 2 23 

tfj 5 
0. 6 90 \ 230. 2 97. 6 9. 7 6. 5 19 

#>] 6 1. 4 220 \ 160.7 98. 4 2. 5 6. 5 43 

s+tb 
#'] 1 0. 3 190 \ 100. 2 97. 6 3. 0 6. 3 60 

xt& 
#'J 2 

- 500 25 70. 0 97. 0 1. 5 7. 0 240 

sftb 
#] 3 

- 80 \ 124. 1 97. 2 15. 1 4. 8 34 

sttb 
#|J 4 

- 480 25 104. 7 98. 6 5. 0 4. 4 130 

*ttb 
#'J 5 

-

670 17. 5 62. 0 98. 3 10. 9 5. 5 237 

*ttb 
#'J 5 

-

290 7. 5 48. 3 98. 7 6. 9 5. 8 149 
*ttb 
#'J 5 

- 190 5 48. 0 98. 6 7. 6 5. 8 112 *ttb 
#'J 5 

-

80 2. 5 22. 8 97. 9 5. 4 5. 7 132 

*ttb 
#'J 5 

-

50 1. 5 10. 4 97. 9 4. 9 5. 7 232 
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ft#]A##t % 3^*44. A 93M &-f X •£•¥•— rt -f-#-# 
#ft#]; 

t W -&.3K 
W® 1 3 5 ^flEft#|«JR.-#-5#-.tttt Al/Ti 

##tb#$.ft#>^®. ^® l T 4*bb-M 5 
fltft#]tem, *&9iw#ft#]*'i4JMM*i»»> 
4$ Al/Ti ^i£t«/fiMt#]W#'l±®. 
# Al/Ti A*;t Al/Ti 
+fa.T. 

#® 2&.£#,& 3frtftbW 5 ttAl/Ti 
#4ub#£ftffl. /y.® 2 /fc^-^ii^t-fst/fltei3] 
4$ Al/Ti #fc*bBt, %&#&.•#, 
/M*&9J#ft#J#S]«fcfti*#J8tt&^93Jl.jlte. «JL, i) 
f-*&93#ft#J<lMB*M&tf Al/Ti##tbT-^i^««vS-'t4, B 

£&%-£E-4>-^.. 

#a*f, 
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ft « g * 

1, — 

(1) ( I ) MgX,.m(R'0H).nE. qH,0 
(2) ( n ) Ti (OR),-kX,0f fa 

b; 
* + . 

( I ) + , X R'M) C-C, ««.#.; 
iiiC, (ID ) #^«4|S)S;JfUk*<PttS9: 

o 
^-pc- 0R2 

!5^^~0-R1 

(in) 
*t Ri^RCi-Ci, c3-c10^ 
C-C10j^^^> C«-Cio#Jt. C-C10^^C7-C10^;&^; 

m ^ 1.0-5.0; n % 0-0. 5; q %} 0-0. 8; 
ii.3, ( n ) +, R # C-C2„^, X % S*, k ^ 0, 1, 2, 3 

A 4; 
a &£i&£, HV) 

it: 
O R3 Rn+1 R?n R5 O 
II 1 r 1 1 i 1 li RpC~0 — C—J—C C-f-C-o-C-R2 

I 1 , In I 
R4 R1 R R6 

( IV ) 
*+ RI*»R2 **.£&& tl Ci-CiojL4tAiL^i»i4..C3-C2o^ifc4t. 
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c-c..JsauMfcA., c,-c„ + 
fa$ttit£.&'fti&.}&&—E§•*•. C,-C,C-CJ!fc#US.W" 
^4-^; Rj-K.. R'-Rini-®«iJtk.i4il fv> JM5.&*.* 

C,-CM«,4.. C-C!5smj.. C,-Ctl 

C.-C,C,-C«M.^J-. C,-C!0^-«,4., C-C,^i-, C„-CI,«JP 
R.-R.^R'-R'" 

ftW£W&>S:f&ll*U fU «fc. 
it, t%fag\-%, R,-R( & R'-R2" + 
JP; a% 0-10 

%%.$.•?—b i&iliiiC, ( V ) 

•&+R', R", Rm. R". Rv^o R^ftAJtsi.il fe- £)#•> 
jL&tfl C,-Cc-c^jmi., c,-c,»sm.i.;«J.. C«-C!0^4-
^ C,-C„ #ifc4., JiiLS-ffl 

c,-c,,^i^ C-C.^fti-W^i-®-^; R"> R"«A 
cl-c!1^4-. c,-c„«:«£.. C.-Ci.^i-, c,-c„ 

«^.i>c,-clt^;R,4.; R,-R,,iK/&ai'al'&iiyiM*&A^; fa 
0Tif. £&• &•?"#• ft-o*^ a $»^S-'fe-J'#-ft'o-sfe b (K; # ft tfc i!; 

0. 55-50. 
2. &.*]*£ 1 ^i£«-f|ift#]M^, * + ii^ ( I) + , m ^ 
1.5-3.5, n# 0-0.2. 

R^X O-R 

( V ) 
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3. 1 # + && (I) +, 
1. 5-3. 5, n # 0, S&dt n 0. 005-0. 2„ 
4. i *+&& (in) t. R. 
jfo R^AJiLiiil fi, iT-S-^Tj-. 
5. £.*]£•£ 1-4 #+itsK, (i) #r 
TF # fa %-%)$) 3$.^. 
6. fc.*]*#. 1-5 * + 

a ( VI) j9NrtfiifSS: 

*t R.-R. ft*>A4t&ji.4tW C,-C,,)6US., R 
il IL. c,-c(M;4-^o 

7, 1-6 z.—tJr&tf'fe'fcfflia.fr, 
4fc-#-4& b jt.ii.3, (vn) #rip# 1, 3-iS&: 

*+, R! jfo &iL&ik& c-c„;feLi., Cj-C„ JF)S;4.« c4-cis 

SfttJ-iSJ.. C,-C„^JM«» C,-C,-tiiia 
tl C,-C«iSfc#yfc.tf JM< 

JJM<, #A R'jf» R!R1*" R'*k.£J&;t. c-c„ 
&&. 

8> 1-7 * + 
a 0.60-10. 

El 

(VI) 

R'R'C ( CHiOR5) ( CHiOR') 
(VH) 
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9. 1-8 * + 
ia.fr %$-•%. 
10. 1-9 
•A, 

(A) ( I ) ( D ) 

I"i]; 
(B)^#T. &M.'it>$5!) 90C-1301C, £ 

b; 
(C) »^«#0. 5-3h, 
(D) #&#«. (c) ( n ) 

£•i*. #T if.<&-ft-£•Ml 4 'ft '14®-#]«•&-#-#& 90-130 TC ft.® 
0. 5-3h, ®&fr%; 

(E) ItikiMit#* (D) *ts 1 1 Jfciii 
-t; ^ 

( D) ii, (E) (*>3U5-,&#J5R(E) ) 

11. &;*']#•£ 10 + 5.^—^5: 
(A) #ii.& ( I ) Pitip<1*1 %"&-$>&•%• 

-ffl^J.-40iC3. Ot^iiiC, ( D ) ffs-vtfimt&tk&fft&.m&'l!-
#-%'HH4S®-#] 5min-2h, 

-£iNSMA) + , 
200g/L; 

(B) &«#T. ##il#*(A)^4^ 
90C-1301C, + 



OI-I (i) 
'-f^TfTWO-'O 

»H0=!H0 'ZI 
•0T-09 "0 yew### q «* « 

«£ -4^^ s "o ¥ i 'o ¥$•%&q «!?«•#-£• 
•$-?? ' (-H-!X3W -tlT) #-#"«¥ ( I ) "Sfif^t I -N»|e-

10 "0 » '(4t!x8w4--f)#4"^^4!-4^( I ) VtF## I -NB^-
9'Of 

wo ra '(•l4!x8Hrt-1f)'«f4-^W^( i 
:(+!-!X8H-f-f)^!-§'^W#4f ( I ) ySF##I 

4r&ty' if # os-fr te"»+ (v) 
* (4* 

!X3« J-1T) ( I ) I 4--ft# OOZ-OZ 
W» + *4M ' W tsl *'IT tsl 0£"r 

(a) *# " (v) *#•?--

WW (a) ' (3) *4'&W.2t'$Z!4:'&4&-

'tiWTr4l'&%f 'q£-S'0 ®^i-#^a0£t-06 
( n ) V 

uw^swrff#(o) :-yrUJ-°f (a) ar^TF-^-
'ie-S'0 

(8) O) *#?J-!0-
JVaf^^TWaOE |iT?F'¥,SS$»'¥< 

^fJP-lfllF'WWWiS '+ (B)-»4t~ 
'Va^w—W-k q "£ 

1?££000/0I0£N3/X3<I ZZSLWUOZ OAV 
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( 2 ) # # M-fgLft#] J.-V; fa 
(3)-a-iiit, ##f-»-«,-?-#.ft-£-4ib. 

13. 12 <Kl#ft#l, 
-^i£)&&4Sft-S^;t.iS.&# AlRJ^Wft-^. £+ R«-i 

It#1-20 X&jL&X&jt; nMiKn 
<3 

Al/Ti gfctbft 5-2000 
Al/ED##tb# 2-1000 

R',R!bSi(OR'), WAft-#-#, 
*+ a *• b Mj 0 J. 2 c # 1-3 J. ( a+b+c) =4; 
R\ R,^R1ttAJ4.^.C1-C1,«^, 
14. —55-&, -fit#;® 
CH2=CHR (*t R^-i-A 1-6 ) , -S-itW##* 

4>feU'J-§S-*. 12 M. 13 #ri£«-f*ftJN-ft«s; 
15. 14 

16. 15 # + WM«-Wft#]+ Al/Ti 
#4Ub# 10-300. 
17. 16 # + WWMt Al/Ti 
#£tb# 20-200. 
18. 15-17 *t **>#(-*&-<&f" -$•. 
19. &*']#••& 15-17 +«•-

#JL*##^4ft-&-ife, Al/ED#i5Ub# 
5-500. 
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20, 19 #ri£. 
-fit# Al/ED^ijUt# 10-200. 
21, 15-20 +-&—#0f *• + ##« ft ft 

lOOppm, -VLitfa-f- 50ppm, it'ffci&'f&'f" 30ppm. 


