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ft] ft 
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-ft, &•$&)$ , -fc##TifcisUMti) AA/'ifrJirillj 

#*»;*&. Aft* C4 
Jti-f*-It•«.#•/A, yyUSLA—ftttsZti&M.'K./1#, * 
tw C8 TMP/DMH ( =.f4-AM,/xf S6M,) W 
tfc #] # pa pa 

fi. &SM» %.*&&&&£•<<££.&. A /• «4Mfc !* « #«, x ik-fll 
-ft#], 4-f &#.&*>$.#.&&&•&> 
&S(Lib 7 + 
st&iflfc. •fc«.#C4)»;i.'HiXjk. 

$17 «.*.».«. 
(Ionic Liquids) 

#)*$(.£.•»* 4-'I4'JN> -»!"•«&. 
giJifAfrM, #JM'J,fl)#•#,&, ^Sife 

C4 jStJMfc-SJt. 
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•1st . it« J.-ffc SL Jk iftm . £S-M'J USP 7285698 , USP 
20040133056A1 jfo+fl-fifiJ 02149296.4 £j&— 7 #1M %. 

& * # &#, M.J.-ft/1 & j&fc&'ffc >A w >&#•T «it SI 4 
170-180%, aUMfc«j+ C8 ia£-/3f A«tb^!lT^ii5!| 

60-80%, *^lb ¥*>&&.&. C8 *a£-t-=•¥•&&;»; *$&«&$! 70% 
iStJi, RON (flpJfc&f-jft'tfL) T^itS'J 93-98. 

( W fcf-JM*—) 

f<waa ioo A. 
it #4* JUL !»*#)?• •&# — 

t S •#• jf"l t •* 200710063459. 6 t-SHf" 7—#«•&•>* 45 it, 
J=.|Mfc45#4S«, #£0>iM0£f 
# _H.IUt.45, ^ ift ft-MlM-li -aSW^.»^AiL$5,, 
It, 45 ft *, f 5f'J *.» W ±*>» 0 4.-* "f * + -ft *) ft '14te. 
^«=.t,tt4SWv/il&^3^$-/£'l4Tll$-, flij-f-sfcii.'ffc^sat^ 
« 0 * ± •££..«.£ /* *|-1 * *T «& W *• it A T i 4Mt4s «*-
)$, 3 —4vTM$0A-=.&'Mi<fe#LgjsI#.& tTftWWS' 

A-A^at. 
T—«.#•-#-ffc#] ±^«46--ftiAil 
•&. ^£,ft4si<, =.&-ft 45^45 «, *h*,'0&>te A#*' 
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A1C13. 
i£^m>Tfr&ikA, HCl 

# M. 7 0 HCl # & ¥j $ "» 'l± . .£. + B ̂M'J t ifr CN 
200680051282.1 , CN 200680052353. X . £ B ̂  *'] USP 
20070142211 jfo USP 20070142214 #•— % f>\ -f t Mi*. 
% M ^-Hi#] -f A -f *.#• « ra * •?• 

IS.-#- Ot it fb ft 4 * -f- &#• # #<t ft 'tt « ̂  *. 
*l"f #/-*»«.&* 

iLqirtg. 
&&. 93 #r #• «t« A##.*- *£ -f. A ^ 

SSL# ill 

#] #•#•. 
93 Is) St 7 —*M'J a^.'ffc£L& i. f-

??&, t&&# 
*>&K.&.&. . #*»£*&'& * -fSlMMMfc#] 
«.S7+#jf±*^fc#-*!->*#-«*tJ£:I:. #JL*:*i*IMt«i 

a &! ir &, ft &&#. a f - S^MM -f &.4.«,.gjsi *j •#-«,&«, >* « 
flMfc, +ft -Hi 
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#>) £M t #& & «,&M, S . 

SL&.iL^k'fy $S-f" Lewis S&^o Bronsted 15) .SI , S 
Lewis ftSf-JS.#-

« Bronsted 
&9JAii.i±-eFft.Sje,, £*^fc#.#4fcj!fc£.'Hsi±i&i£ t. «i-
•ffcji^A (*&-t-i±:f#T)£,) + -&.<£-# 0. 01-lwt*«ra>t 
*, Bronsted *•£•&#&*., A 
•?•*.#•*.». I?t«, fik&tf *(•?#.#•#> Bronsted & 

£.-f S-ffcl1i!iS'R1;& 

o. oi-iwt%; M0r-£&1rtiM±MiM.>fc, 
0. 01-lwt%. 

*..£.8 W _t if.* jfciijfl -f +-t£M #)&.&* 
-J-&#-<#KM , JL&itM ^ *]-fr;ft.&4fc»«:K.&4fci±# t-flUB 

Mft, en#.#.&?#.&*)#.'tbM, 
AM i±@ t. 6 # -f *') A $ #(- + #A S -It, f.A a 

*•]/BJ&t.S.'ffc*1-fc-i&UMtiSfc 6A 1*3 £ii 
ft xti*#..*.«flfft*'iSU4, &-Mi. 93 •*.•«*•-4. 
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Jiit— C4 
T J& "6 • £«.•£--(£. 

xt 7&*»#&*- + Sfc-lst M f-i&'fMMM) «#£« ̂L 
^#*-f#'HivS-'l±« l»T a. & e, »-&-*» « + «it s * 
iC, # A a -ffc AiS. a -fH,«. *l"f # -f #) -I-« «.&£. 

USP 7285698 . USP 20040133056A1 *> t B "M'J 
02149296. 4 4-ilfl 

,5K°£WILS'ffcife&'tt'3£WILS 
ftF/5 SS-f-ijt ii — ffil—^t^-hW-4'A'tti-o-i^. 

*+ > R-f-T 
a^.ii $#>•;* , M.-g-f il 
4s 4*.. #, #•-

ms8.&MM.ik. mm, 4s<tM 
1:100-100:1, 

1:1-100:1, 5: 1-50: 1. /Stif-JEi. 
C4 C4 

-8-# iE.#^ #•##;«£, fiitJl 2-T#. l"T#Mfr*t 
*+>XJiWS&"£-&, + 

T« Pi Mi #i if; T )&&•*']•£-+*&#'3£^-i±* (-4 
T « A.**# :V /UMF*4MMSt«8;« ), Sp, iL£ 

1, — Afsret^. 1:1-40:1; JLj&iS. 

-5-



WO 2011/006357 PCT/CN2010/001066 

0-1001C, -ft14. 0-50-C; SLM&A 
Mji&.fy-MiMM JLMM. TfS-i 

0.1-1. 6Mpa; ft 

^93 #r$ %.% %»#£& -? &<&*»& •?&#• 

-!«,;&> >£,*4.4-8 *UK 
2-t, (i& ) -2-f 4-^M,, 2-f, ( & ) -2-f i.-6)K, 

2-ifcTft. 2-K.TJ&^fv 

^•TM,jfo C4 *H", « Jiif.-fi-f»rTJff^«.'l±^-f 
-ft,*']6ti±«.t. i&&6* -f-SMMMM*-% 
#&a4ti.&£«,#£A-f-JiMMMM)* 
it&A/jbUMtifc. #L» £!$£/* «$•#*'#*, 0fif.*kfci5 
'Ksi.iK.fi'ftfctt^ifc'®r«^ra»., -fit&&*££##. 

*..«. 9m t. 

#*—. M -f &<MM£&l.-Hi.sU£ —It#« JS-ff 

#*.=.. iggft/BaiiAT s•»AAa*•?•)«. 
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3$ ± -=ru # *-f & #• 4 a tb -*P ^ & •# A £ £ *.» N- -tf jt &. 
&, ib J.i!'-«p^-*.»lij"'(f 

W?l A., £&?:£/«.#•*.» # 

W*fr:IS4Hfc #•*>#>&, ff, %&##,&$ 0, 
ft, 100%«,M>W4tM2t£&ft, —+#3LZ.t<iliitit 
faiHHiifKWitfs •%>$-&. ft. 

*.£ 9!«J&UM& t, tonML*1" + 

& £*fciUMii,gj£ *& m AJSLMM. 
tttiiAg-ffci.&lS'ftjS. 

#.£ lS-» H£ 

*+, #*—. —- -H-Ttf4.f«l«kW, 4T«A4«W# 
ft. 

m#«, sta­
ff tb •(*«,#) <KI t, a-feji-jtMuua#-* t 
3-ff "—#£•" flMfcfl, 1-99%, la 
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t-t. (St-ft 
1-50%. 

£**1 + -fttf W *H± # -f-fc-fMHt-M] *& -#•«*« -f *] USP 
7285698, USP 20040133056A1 jfo + W"#"#'J 02149296. 4 

«&A, -#-Hi#J'»'l4^T#W#-tt,#-^#^. 
: 

*A* - X 100% 

-. B1 lfc#& s 4fca ft *£ *$t,8jMfcJL£#J-«-)&UMfc 
•A 

1: 
#faff-f-# EtjNHCl ISSfA AlCl,jf» CuCl &<»« 

& '14 A •?at#• flt ^ flt -It *>] & & & & JL J1 flt -ft #• r «;« 4 it &. 
&., 200g, jLjk&A%0. 5MPa, WSi 
25t:, 2-T#W>S.-#-^. 20: 1, 

-8-



WO 2011/006357 PCT/CN2010/001066 

M, 
M.4L i 

50 AN". flHtam-tiS/i&TI*. 
60 Ast. o, VLyWLittii 

1120g. 

4L1-
C8 &#<&, TMP/DMH 

g$#/g $ -?•>&#> % wt% 

10 100 85 12 

20 100 86 14 

30 100 86 14 

40 100 86 14 

50 76 80 13 

60 0 - -

*»ffl 1 tL±k.%Js, 

2-#.-2-fi.6«; 15 g *.#•*, 
Z^/5&#£&&&.&#•, 

(C8tt.a-) i4#'l±S!t^WJt$'ffc. 
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4t 2 A -f 

g^#/g 

T*fr4Mfc4, 
% 

C8 &#<&, 

wt% 

TMP/DMH 

10 100 85 14 

20 100 85 14 

30 100 87 15 

40 100 87 15 

50 100 87 15 

60 54 77 13 

70 0 - -

A-?"&#••(*ft,*l «»<(£*. C8 &#•(£#&.#.££ 9! 

A 3 #10 
C8 &#<&, TMP/DMH 

g/^^/g % wt% 

10 100 86 14 

20 100 87 15 

30 100 87 15 

40 100 87 15 

50 100 87 15 

60 39 71 12 

70 0 - -

-10-



WO 2011/006357 PCT/CN2010/001066 

2: 
#ps dj [bmim]Cl ( IMfcT *.¥•£.'#•'£) 

flt<ffc#Ti&)&UMfc,gJt, 200g, JSLM&A 
A 0. 5MPa, &.&.&.&. 20"C, 2-T#. 
l-T*£«>&-£-^, 40:1, 
titM-ftf-A, ^^.Jt^.4. 

•sr^*S'J<£.-&&& -f -aMMit'ffc#J*t«>##*jiS'J ioo JLN-, 
»H493IT%, * -ftfUMMfc.*! 

llO&Bt, flit-ft#] St *.58-, ib9t*#«l)Rii.'f-lij*/A 1021g. 

4L4 

g$#/g &•?•>&#• % 

C8 &#-&, 

wt% 

TMP/DMH 

20 100 81 13 

40 100 83 13 

60 100 84 14 

80 100 85 14 

100 42 80 13 

110 0 - -

l WIMHafil, 
&£&» + #*.£&& 2g #4 &*.>£• 
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;»*!-&3®*, 

g^#/g A % 

C8 &#*£, 
Wt°/o 

TMP/DMH 

20 100 83 14 

40 100 84 14 

60 100 85 15 

80 100 85 15 

100 71 81 13 

110 0 - -

ik*-JL&6. f«j|J!|, «-fit#. «»•&;». 
jMM4*P2M!r.£.£.9JJ&£'fti. #JLT»H3UB. <5-f 

tJutasHfctf. 

&6 $ 
J&ftttJSL-t, 

g$>$7g °/o 
C8 &#<&, 

Wt°/o 
TMP/DMH 

20 100 84 14 

40 100 84 15 

60 100 85 15 

80 100 85 15 

100 65 81 14 

110 0 -
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&9J: 

At C8 &##.. 

-HJVA 
?£;s4,#'] 3: 

1, #FS $5 -f-& [bmim] CI &#, M$S-f"ij 

«&•».£.£, 30kg, &.$.&%% 0. 5MPa, 
301C, 2-T#. 1~T*£ 

10:1, 12kg/h, ;K4£. 
&•&/*•$•% 2. 4kg/h, 2g/hi£ii^,gj&1li*|ii./v#Ufct, 
( ), j* &, 

7. 
7 t*fJ. 

1000 -fAtf, -fit-Mm*.*.#, J.S#/# (C8Ma-) Wit# 
•I4*£. 

4L 7 

kg ^jH7kg $ -ffcfo % 

C8 &#-|£, 

wt% 

TMP/DMH 

200 100 80 11 

400 100 81 12 

600 100 80 12 

800 100 80 12 

1000 100 80 12 
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Sttb-fcl 1: 
iL&i/fcsfE1, [bmimJCl «.#, WIS 

A1C1, «.# W »'14 $ f-*.#• flt A flt 4fc #J £ it $ * JL -h* -It 
30kg, 

^^o.5MPa, A^aA.3or:, 2-r*fr. # 
T#M«» l-T)BfrW3t^4fe, 10:1, A*# 
12kg/h, SUMfc )*./* + # 2. 4kg/h, 3 ftf# 30g/h 
Aii.A.JMb£. (—feii.AA^S), 

MttA, &JUML8. 
1000 -f A»)-, -flMfcaj £*.*.>£, 

'(aR^^'W 3 ;te & B #j*(C8i&fr) WJ4#-I±T !*•«.« i. 

4L8 
C8 &#<&, TMP/DMH 

kg $#|7kg %-?->&. % w t % 

$s. 

200 100 70 8 

400 100 63 7 

600 100 61 7 

800 100 61 7 

1000 100 60 7 

4: 
A^vA^JSLffl 1, #PBSf-il EtjNHCl «.#, Wft-f-A 

AlCl,^ CuCl 
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AM, 200g, jSLMB.fi % 
O.SMPa, JBL&.&.&. 20V,, JSLMM-¥T%2-T#«a^#> 
&%;J$:{F.tb% 20:1, 50Og/h, j&UMfcjfc/*# 
50g/h, ISJBtfeO. 2g/h^^&>gE»^i4A2-jHT«i ( 

iiS'J IOOO jLnt, (C8&a-) 

&9 

g /£?H7g & 

T*fr#4fc*, 
% 

C8 &#<&, 

wt% 

TMP/DMH 

200 100 85 14 

400 100 86 15 

600 100 87 15 

800 100 87 15 

1000 100 87 15 

£*•« 5: 
iL^vA«-#-JSLa 1, #FsIS-f"i) [bmim] CI 

AlBrj CuS0.&##&'|i£S^ 
200g, JsLM&tlA 

0. 5MPa, gLM%.j£20X:, JLMfcWr2-T#«A2-|i, 
-2-f 20:1, 2-&-2-f .£.«>& 

o. 02wtS*»A;f*f-+, 50Og/h, 
j&UMfci*./**# 50g/h, fcJUiUMfc;**, &*.JSL 
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&10. 1000 
M, flM-fc#J<P5 (C8&a-) 

A 10 2-IL-2-? 

g $>#/g $ •?•>&#• 
T*fr#4fc#, 

% 

C8 &#<&, 

wt% 

TMP/DMH 

200 100 86 14 

400 100 86 15 

600 100 87 15 

800 100 87 15 

1000 100 87 15 

6: 
2, EtjNHCl mm, Mft-f-ii» 

AlBr,«.#tf &'l± # -f flMM'J £&« * J. 
ttS-KAJi, *5-fA#-WA»AfJi 30kg, &&.&•!}% 0. 5MPa, 
,g.$i££ 301C, 2-T#. 1-T# 
WJ&-0-#, 10:1, 12kg/h, ;ftj£. 

2. 4kg/h„ 

ta-ff its 3kg 
n, is) 2g jfe-fb&Aa-ia-s-j&sa.siiL.a'*-*. 
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JLR fa?® (CS&fr) 

4L11 

kg /^#/kg % 

C8 &#<fc£, 

wt% 

TMP/DMH 

200 100 81 12 

400 100 82 12 

600 100 82 13 

800 100 82 13 

1000 100 82 13 

7: 
& Et,NHCl «.#, (BSfA AlCl,4t#W«H4#-f-

fr¥)imA.iX) 30kg, jSLjk&fi % Q.5UPt, jSLjkAA. 30C, AM 
2-T#, it### 

tb# 10:1, 12kg/h, j* % 2. 4kg/h. 
•& 3kg/h #i-i:3t£jJ<j6Ljk#-%. ta-ff tb—itpa-ft-ffc#-, 

I?) 6g/h^ 2-iL-2-f!.«!«,—fejjtxia-#-!!, &•#-;& it&® si. 
SJ.SL&#-#. JSLMfam.$-M 2. 

fcaUsUMfc/A, £•#*&&, itJUMl 12. 
looo^Att, 

(C8fea-) 
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4L12 
ifcvf-Vr 

$>7H-£t.SLii:, 

kg $5H"/kg % 

C8 &#-&, 

Wt°/o 

TMP/DMH 

200 100 81 12 

400 100 82 12 

600 100 81 12 

800 100 81 12 

1000 100 81 12 

8: 
#P0&^-6 EtjNHCl mn-ftl AlCljjfo CuCl 

& 44 n * *. #- «t A flE -ft #] & it % & J. -h # -ft # r at at& «,A 
M> A-fif200g, £LM&fi% 0. 5MPa, jSLMS.lt. 
25 X;, jSLMMWft-frT&Lfr 2-T#4Hf.-£-#, 
20:1, 500g/h, 50g/h„ 

& lOg/h ta-*5 A—*F^ 
I?) 0. 03g/h «H,-ft&—«,-#•;& i£gB/ii.S!| .£.>6 
•frS. JLM'&ft$-A® 2. 

Bt, fll-ft #]<P5 *.*.*, (C8&a-)'«&#&*£.. 
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kg $$7kg $j -J-&#. % 

C8 &#<&, 

wt% 

TMP/DMH 

200 100 85 14 

400 100 86 14 

600 100 86 15 

800 100 86 15 

1000 100 86 15 

*j"tb#J 2: 
#P0&f"dj EtiNHCl «.#, CTS-f-4/ AlCljCuCl «.-»#! 

«M4 M f %LlJL$Lfc$-T-)&%,§.'!tA. 
M, M i$Lfa% 200g, $) 0. 5MPa, AMS.S. 
25V, 2-T 
20:1, 500g/h, 50g/h„ 

•ft lOg/h rii —H 
n o. oo2g/h 
&Z-. 
&M#'*je.*. 14. -MM/*5 f-

^atb, M-f-tiiLfatfi 
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4L14 
C8 &#<&, TMP/DMH 

kg >^jH"/kg % -f-$.#- % Wt°/o 

20 100 85 14 

40 100 86 15 

60 100 86 15 

80 100 86 15 

100 47 75 12 

120 0 - -

VUL£ML4WLM tt-SLSfl-MlW 

&A.&&HLW <X)&*}£•#•&® . 
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& m m % # 
i. ft 
aL6M4&-f* 

"f. £>&i.ft.6.$ i±#+ to it Sfctt $ f - &-fMlft #] A«i4. 
ft,Sj£>£#|-+ #& a fti»A I§ . 
2. #.#&*]:£-& 1 ft&tfj#&, *+, igftil^#*,*^ 

0. 01—lwt%; Mft'frSlifci1!Mi%)&•'<$•, 
&-§:#> 0. 01-lwt%. 

3. 1 ft&tfl&ik, *t> 

IL^iftift, fijMS-f"#-!)—^t^-t-W-fe'/ftft-o-^'. 
4. 3#ri£.tf;ir&, *t> ftH&'tiM^-fcfrtfi 
M *t J-^-^Aft^iiil 
4sWICft^^^ft#. *-e^rAft^Ji!'J4il^< 4*.. #< 

Sft4<&. •^s.^.itA^^.jt. 
5. #.#&.*']-£-•#-1/if j£.W3r&> .& + , ftHAILftlL 
A^ftt.; £;>•&-#- 4 &-(<;£. 
6. ftittfj-ik, *+. AraLiS-ft®# 4-8 >h 

J.«&;&+, 
7. —ut#T;S,*'C4 

##&£•f, £0riU£ 
i±«t. &-fMlft #'J 

fti.iM'ft;®. £ag^l4&^&<fHlft#)W#i. 
8. #-il'fe.^|J-S-^-7 •& + > &ft!LW#.&:i';$;R, 
Afti*i.^.*w 0.01-Iwt%; iSftJ® 
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0. 01-lwtX. 
9. 7 fti£.tf#i£, *t. flr&ikli *5 f-

to m -ft 
10. $&&$]&•$. 9 ft#t. Mfi£.«.'l4 $•?"&#•# 

X&M,'ffc-#-#, * + £:>- —6 
#> 4*. 

t. 
11. #.#!&.*]:£•£ 7 ft&i<i3-&, £t> flfj&iS'KiiJ&fi.'ffcii. 

0ri4Sft«i&g| 4 
12. #.#jM,yMt'11 fti£.¥i3-&, *t. 4-8 
'NfcWS'K.iKfc, &&S*«4fc>fr'fMUK.'IS. 

13. =tM&fc.*J-££ 7 fttiLti#}*, *+, ^Tit C4 ifrSfe# 1-
T^. 2-TS^> #T#Ml'&'ft] + —#U<l_t.W »-&•&. 
14. JtMfrjMiJ*# 7 ii. 8 0M£W.3"&. *t. fcSUtRf-*.#-

iR'o"; 

15. 7 M. 8 ft&ViTTik, *t. fcfc-ttH-ffc'fr 

£ £ &VL&.K&.&. l?l »t & £ 6 &•& *5 ^ aMMUfc,#] &&. 
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M M #+a. g ft 1.A a . 
16. 7 dL 8 %&¥)$•&, *+, !$)«.#.$•?-&#• 

-^#-faMMIlft#]; 

S-ft iS.-#-; 
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