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tf®I MTBE fP TBA M^*4, MTBE TBAo #5fc, 

30 #n^TBAWS^M-S^go TBA 0 

|tb TBA/%nnMHW 45%-55%, TBA fi»®K» 85%ftj TBAo ffi 

W TBA/^n, 
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M TBA, UR MTBE fP TBA M^Wlo (2) iSSiXrfW* MTBE X2S 

ftmn^nrnmnmrnM^^x^:, 
MTBE/TBA 0ltt, *J5, 

5 MTBE TBA sgg, 

m^im-rx^m^^, w&±. ©a^gnrot^ MTBEfp TBA, ttfr® 
MTBE fp TBA TOSS 40%i^±, I^Btt0J&, 

MTBE TBA WS^#5lJTn2MoH^M^^WPi#M^±M"MTBE 

TBA m+ > M& MTBE TBA 

io m?, nmrn^m* 
MTBE fP TBA M^I4^nnn, F3XM^T®Bt> @ tyK^±A9MM^*4^J5 

MTBE JI!4fP TBA JII4, J£ MTBE MM^Jk TBA 

Tio 

MTBE fP TBA o g'+—^S5WJI0 

15 ^ MTBE TBA MTBEgiM^I 

Bronsted jH (B M) 4I;ll^^, W TBA ^KM^XM^iUitM^ Lewis jH (L ®) # 

B L ™M#Mo £-
^JI0, »£MM, TBA (-^ 260 
°C-300°C ) S MTBE (—^3/ 200°C-230°C ) Sift—®, ±MBt, 

20 MTP$, wsmsMBt, mm^X'mmm^ 99.5%M 
#T®^nBn MM*. )iir> 0itb, 

MTBE fp TBA ^ 
M o 

25 Mf*]# 

@W±^PS, 
#w#nm ««a##TMsg+w WT;&, mrnmm^ 
MTBE fP TBA MTBE %LM%P TBA IfcRMf+HfflBtiifi1 

M, TBA MTBE 

30 ^r$ga±^@w, m-^rffi, 

5EWInWSfitk^J 1: 60-1: 3, $>&% 1: 40-1: 4, &—1: 30-1: 6; 

^fg + , i^7U^if, *£-£1:3/ 0.5wt%-2wt%, 

0.8wt%-1.5wt%, 0.2wt%-lwt%, 0.3wt%-0.8wt%o 
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fPfl WMJn M0TfPfl WAES5£ 

IHM, ^ 
5 mmim, MTBE TBA J 

fp/sK TBA #cM> affstiJia^^Tio 
(gfcttfWfc^) 3/Jg, l^5EMfS;*J 

io MMiifts^- ^gar MTBE ^iffp TBA E7XM#sis^0t®f 
TBA (#99.0%!£U:) ft MTBE (^E99.0%i^±) 

ift, 4)t#TiWl#tt (^E99.5%i^±) 

« 0J3 mmmt, t 3 i Mmm 

15 ni#. 

^ MTBE ft TBA fl^m TBA JfcR^ 

MTBE»M#HffiBtiiM»#T», ii^T MTBE ft TBA M^*40WM?5, 

MTBEmmmn TBAMsggM^T®, ^^rm^w, p$trsf^. I^TBA 
99.0%l^±)ft MTBE 99.0%^±)i&M, 4jt#TiWl#tt(S 99.5% 

20 !£Lt) Mifto 

1: 60-1: 3; £-£i£ft^ ftff , ^TGltif, *£-£*3/ 

0.5wt%-2wt%, 0.2wt%-lwt%o 

30 «Ei<]|ftlt, 

WMfSMM, IW^&5M5t3/-£ 
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B m*mik MTBE 
WMfn, L M + MM-fb TBA 

Tio MTBE TBA 

5 !S^5EMfSWSfittgM 1: 60-1: ^ MTBE ft TBA M 

WM^I4t MTBE ft TBA Mfitt, 

itm, MTBE nm#liui£ 

(i: 6o-i: 3) &z, 

TBA ws i=60-1: 

10 3) fy, S^ltiP^ftflWMInWfio 

M®, ftitsT, I-. 40-1:4, 30-1: 

6„ 

ARmmmm*, ATI-ww TBA en^ft^rftKiim «t*^ 
15 y, l^^ftffM^fS WliASi. i^7U^if, *£-£1:3/ 0.8wt%-1.5wt%, 

0.3 wt%-0.8 wt% o 

;£M + , ^7ultftff + o ±&*£-£!; 3/ 0.5wt%-2wt%ffi;^ 

0.8wt%-1.5wt%, 0.2wt%-lwt%/K;;ii;;% 0.3wt%-0.8wt%Jl;fH)(^:^ [=1 |s]— 

ICP ^aMftfiTu^^fiwas^, as#w^^jigw5£^fiftfi^fiiss±^^fi^a 
20 ft, E.#^Mas#W5^s?i^ ($asfi-TOfi) /TOft^5%, mm ($ 

asfi-TOfi) /TOfi^io%o 
*mm 20 taiiii, 

w^2ot^MHi: ioo%w^ffi) 
ifcftjio'bS, Bm^MrtMfi^^MJ¥fi50%Mffi (ipgiJ^W 50%J?jf JHMWUM) ± 

25 m 5 c \o%mm (9o%j?it±w±9 
5 >b±u 

'M&, ffi&fff&T, 200: 0.5-200= 20, 200-. 0.6-200= 15, 

200: 1.2-200: 6 a 

'M!iis> ffciiiflf 3^m-300^m, i®—5^m-280^m, MS—5^m-260^nio 

ii—3^m-15^m, 5^m-10^m, jj— 

5^m-8^m; WS0H®l£;&^^^£fnSf&lW^te$cM,f£> 0n®^WJ¥j§!;^J 5^m-300^m, ffcji; 
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8^m-280^m, ii—10^m-260^nio 

«0J311 

5 m^sbo 

AM + , JeWJm KtWA^^MWJIA 

wMTBE w^w4^riwi#tt. fiittsT, silt, u^jEW^m^mm^mm, 
10 mvi Si02if 60wt%-99wt%, ii—70wt%-95wt%, MS—80wt%-92wt%; 

Al203ifW^fi^ lwt%-40wt%, a—5wt%-30wt%, M:®—7wt%-20wt%o A 

mmm, ±mm^ sio2itw^si^fs^ Ai2o3ifw^s{xM^^^M 
ln455ifc7U^ftln7U^0t(1^'S» 0t(l£^jft/PblEh, fn^jftftlno 

15 «M^MAPi^ fJ^^MAP 

MTBE «f*^T, ^w^mm 
#PT'I4M: 240m2/g-450m2/g, ii—270m2/g-410m2/g; 0.4mL/g-0.9mL/g, 

a—0.5mL/g-0.7mL/g„ 

0J3 MMt, *t ̂ icfemmo w PSS, RTw##^r 
20 J'i^tfllj-^-, + ^I^GAE 

MISS 150TM50°CfiJf TTR^M 5h-24h JH, B M + L 

It + 'htL ^oT/@i?[:^S5£ln0^?L;f5±i,iP, MTBE 

T®«#t4, Hitk, MTBE bmtmm±j%^Tmmm$., «f*^ 
y, Mgt% i5o°c-45o°c, nm% 

25 5h-24ho jj—0tl'§]®®TiE3itl>lfP7X^fl^ba#5lJ0t(?C^Slh 

!go TK^MIyjH, B Wo 

AMMM+, AMW^A 
ISTU^, M^SttMWiiinA Jj^JIfPJi VIIIIft—#§K£#l$7G*itt, f^lM 

MTBE Hltb, ^ra-^JIM^MMTBE 
30 ^Mfsmr^r^Toit, ^%w\, 

ttM, iB HA VIII Jj^JI + #§K£#WTC*; 

5EMIS + , ^f4^mft^^ifW^S^0.1wt%-5wt%o A 
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HA vm HA 
Be, MgftCa+ftJ—#§K£#, PJf^M VIII Ni, Pd ft Pt + ftj—#§K£#o 

MTBE 

5 m SiOjifW^fi^J 60wt%-99wt%, 70wt%-95wt%, ®ii— 

80wt%-92wt%; fSUJ. A1203 if lwt%-40wt%, &—5wt%-30wt%, ®ii— 

7wt°/o-20wt%; 0.1wt%-5wt%, ii—0.3wt%-2wt%, g 

ii—0.5wt%-1.5wt%o 

j%mmm° mMmmmn, \msm> «#?» 
Mr. Fm{mm%j%mmm, 

mm, 

15 itfe, j^£MN?Lft^fnW?L|5;^ 0.8nm-2.5nmo ffciiiiiL 100 0fi®^ 

3-20 SSfeS 5-10 SS^„ 

^^E^0t(#/Pb^:!Jl=l=I> lmm-5mm, 

2mm-5mmo 

20 $J, ^l5Ej£45^ftJg^^0 

^ff^tlft^ 
ftfl WMJn M0fftfl WAES5£ 

ffiMT. I, ^m^tlftM^fSM&m 
25 M + 0.5wt%-2wt%, 0.8wt%-1.5wt%, 

0.2wt%-lwt%, it—0.3wt%-0.8wt% (IP, S^ftflWfWtfSt, i^^ftflW 

0.5wt%-2wt%, it—spilth 0.8wt%-1.5wt%,fI^S^J 0.2wt%-lwt%, 

ii—0.3wt%-0.8wt%); Srk^fifftff WllfU^fn^$^^^S5ffn$l!fift/^^AES5ffn$l! 

TOSiJW^M+^ftflWTOfg^^WfgWSStk^ 1: 60-h 3, it 
30 1: 40-1: 4, ia-^ffil^l: 30-1: 6„ 

«0J3W7j^t, «f*^T, em^ftffWM^fSM^MMfSfimft/^MM 
fS$IMItilJtMf*Wfi, HUM(filftlt, 3^m-300^m, 5^m-280^m, 

5^m-260^mo jj—/^iiL 3^m-15^m, 
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5^m-300^m, 8^m-280^m, i4—10^m-260^nio 

m^xy^m^j?jftt^2oo: 0.5-200= 20, 

5 200: 0.6-200: 15, a—1.2-200: 6„ 

KUtiSlT. 

ffiittsT, ^jEW^m^iymmmmm, IP, tiittsT, 

150°C-450°C, 180°C-350°C, Htl'S]^ 5h-24h, 8h-16h„ 

AMWTJ&+, ffiittsT, ISTOH^, 
15 wMiiMm±mmm vmISMS 

Mit, 0.1wt%-5wt%o &—B IIA Be, Mg ft Ca 

+ #§K^#, BVHIJ^jS^Ni, PdftPt+W—#§K^#o 

20 TOAA.raf^fJiJW##A^, ^i*a?5£pT: ^5EMfn?xA 

0.08mol/L-2.0mol/L, 200°C-600°CT^ 3-8 /Mt„ 

AMWA&+, ^Meni> RT# 

25 AMWA&+, m#7Klgra^-7K^*t^lgiiKfg-

TK^IS^, A100H-nH20 (n=0.08-0.62)„ 

nilNaA102 M 

IAC02®lftSfo A^A^SAAW^T^P, 
AMM Ai£+, *f AMPI®, AA^M^MM#f+§£^ AfifMM/K 

§££#» ±£+, *tiWtiASff^t3$I-^£Sft, SM^fnM+AnAiW^Bt, in A Wit 

sa ittiri) i\w^Ay^mmmmmmmymA7tm^mmym^ 
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matt, mcmm 
W^) 0itb, a—MtM, ^ 

AS (tillEhif) (^fttt.fnif) SSW 0.5wt%-2wt%, 0.8wt%-1.5wt%o 

wmm, mm®, MM, 
K45, IHiftn^WAPAS (til flit) ^iBA'ftfn ( til ft'ft In if ) It Sift 0.2wt%-lwt%, 

10 0.3 wt%-0.8 wt% o 

A^C ̂  ift 7fSf5 , 1=5"iifcftlfJjft ^5jhInfllfi 

ft!til$:Mf*ftS, ®#5iJft#M+^Wft*L^fS^ 

^EMfSftSfittnm^ 1: 60-1: 3, 1: 40-1: 4, 1: 30-1: 6; JgftJ?jf 

BTtil^J 3^m-300^m, i4—5^m-280^m, MS—5^m-260^mo i4—jfc$L, ^PJf^-^tM 

15 , J^:®^ftJ¥j§!;*J 3^m-15^m, 5^m-10^m, ift—5^m-8^m; M 

5^m-300^m, i)t^t^J 8^m-280^m, jj— 

10^m-260^mo cftJ?Jf tt nXt^ 200: 0.5-200: 20, 200: 0.6-200: 15, 

iffi—iWfeft 200: 1.2-200: 6„ 

AMft2f$£+, MKIMWIItl. BTW^^ 

AMft2f$£+, «f*^T, 
Mmmmzm»WM. -

25 pm^nmmsmi^ o.8nm-2.5nm; ioo 
3-20 SSfeS 5-10 s*ffh 

A^0J3ft ft PI® , TO 
^»A^MMft##-IHf, MfiKT, imfS.^1 80°C-150°C, Htl'g]^ lh-24h; 
llteliftfS; fiit^ 400°C-700°C, 450°C-600°C, HtfS]^ lh-24h„ 

30 AMft^it, ffi^li^T, OT^Mft^^MMftPS 
®, nJKIfflAMfI®MMM, itT^i 

lmm-5mm ^ifa], ffcii; 2mm-5mm, 2mm-3mmo 

AMft2f$£+, MMfSt, ®TOAPA$MI&MO 
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ft PI®, 
M, M MS it M ft ft 2wt%-7wt% o 

Jg+ftfrMM, MM^gar MTBE«ft TBAfbKM#HfflBtMm#T®, mm 
5 itU TBA ft^-fk^ (£ 99.0%^±) ft MTBE ft^-fk^ (£ 99.0%UX_t) ASM, M#T»fti£ 

#tt (£99.5%!£U:) Mifto 
HfflTm, MTBE |«i]#TlftSl«ft/lTBAETR^ 

TMftM+ftOTo 
BS^rffi, #®&^TMft:£f$£, MTBE 

10 ft/gfcTBAgcM, MTBE ft TBA i^ii, it 
BP' MTBE TBA 

k^^TMft^t, TRftiPAnTLilf/Eii MTBE iStf, TBA 
^lirfift7K, 0fMMTBEft TBAM^*4 + , 7K#^Mft, BPnm-£W*-&TO 

15 ^WTRO ^TMiElNrrBEii, ffi&fKfiTF, MTBE ft TBA 
MTBE ft TBA MTBE ft TBA, J£Pm^TO MTBE ft TBA M^f4ftMfiMit, 

lwt%-15wt%ft7Xo MTBE ft TBA M^+ftlfeMTOWS!^ MTBE ^JI*4M&#T»ft 
U TBA ^JH4E7X®-^#TM0tJII4t^Wft^MS^;^o —», U MTBE ft TBA fi^fift 

¥S#TSIift^fi<o.2wt%, ¥l?ft-^fi<0.05wt%, 0.05wt%, 

20 Cl-C4^ft^fi<0.1wt%o 

Mft^it, MTBE ft TBA JL MTBE ft 

TBAM^I4t TBAftMTBEftSStk^J 1: 40-1: 1, #M+^ftff ftMfn^/EMfnftS 

fitk^jl: 40-1: 4: it—MTBE ft TBA M^-1445 TBA ft MTBE ftggtk^J 1: 20-1: 2, 

#Mt^ftfIftMlg^^®WlgftSStt^ 1: 30-1: 6o 

25 AMm#T®ft^£TOSJIWft MTBE TBA 

fi% «f*i5tT, MTBE ft TBA M^*4 
O^h'-lOh1, a—2h"1-5h"1; 190°C-260°C, 200°C-230°C; 

Ji^MS 0.6MPa, 1-»S0 0.3MPao AM + ftJi 

30 BPH/^BTI^ISI5I®^S 

3RM«i^X20t, -MMOTfftttM, 

M, ii—ft, rfrJ^cMn"^ 
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llS+ft-3wt%-40wt%o 

5 {I#^0jIfcl®$!l;fcMo ^T^fiJMtkW, in 
^mnm, 0MftJi*4i^Mm$i#o 

ASTM D3663-2003 •> 

?LMIg ASTM D4222-2003 » 

10 PTO^: TO B A JEOL &WI JEM2100 LaB6 # 

^0.23nm, M2W ED AX &W|ftX (EDX), l#nBnlf + 

M^^^7X^l?t/@^^^20min„ 1X2-3 iMiiftlH«M#«i, 

#pBnM TEM M, Wftj#^f/T^7G3itM^f/To 

15 $SI$|1 

m^jEW^mmxFMI cm&*m^{mmm§.£nmw^£n, u^jEW^mmxFMI 
WIMII, mk Si02ifft^g;*j92.1wt%, fSUJ. Al203ifft^g;*J 7.9wt%; 281m2/g, 

?L#^J 0.58mL/g, TO 200-400 g, ̂  30^m-80^m ft$MMM$cJf 0.15mol/L 

20 ft Ni(N03)2 7KM+ 12h, $J5# 400°CT^ 6h, TO 300°C fti&W^fl + M 6h, 

'EHI^J 0.61wt% (M^C/EM^n^X FM1-1 ftSfi^jifiill) ft?C®S5fln%V7^ FM1-1 o 

f&^FMl-l 10wt%ftTO?L&3/ 1.5nm ft/HLft!£AWi£M 

\hiS 2.2mm-2.5mm ifS] ft/fit, £ 4h, TO 400°CT^ 6h„ 

M#Wl?fn7Kt¥^^M^fnMLRJl: tk 120:1 M^, 7KI¥fiJfg 
25 ®E 80°C-85°C, ®#Ml?lg7Xi¥ 1.5h J5, 90°C-95°C, 18h, 

#5lJ0^fi^21.3wt%ftM^gMLRJl„ ^M^IgMLRJl + ̂ Mft» 

€SH§, M^MftM^fSM LRJI-I, i£+€SM^S® 
fimiitftipAs^MTRfs^ ft o.38wt%, 
tky^jl: 1; —.¥3£—-ftllfftjjPAS(S,ft/Pkln) tiift'PklnSSifft 1.23wt%o 

30 ftllftisii LRJ1-1 nt?fgiJ±MMft/Mt± 

ftSfitk^jl: 10), MTO 120°CT^Jl4h, TO500°CT^6h, #5lJ#MSL-l„ 

SL-1 ffi'Pk^Ll^J^ftA^iS 2.2mm-2.5mm ^.|'§], JcftJ? 

20-25MmifS], BIM 20 flft^i? JgftJ?Jftk, 100: 2„ *f#ffc»S£ 
ftjgMTu^^i/T, 20 ^mmipjf^, TO, S 

10 



WO 2016/086781 PCT/CN2015/095547 

2 

5 l£^Mn 1 ft^MIS©^ FM1-1 +iPASfi^tk;*J 7.5wt%ftTO?U:5;*J 1.5nm ft/HLM 
m% 2.owt%w 
2.6mm-2.9mm ^I'slft7]^, iS: 90°CTZPH! 8h, #i5: 650°CTi«'lm 3ho 

LRJ2: 30wt%C02 ft 

C02/N2S^iAiiSllilt, £ 30°CTiiMJRHl^, pH 3/ 10.5-11.0, SiS 

10 5fe$j5, £ 60°CTI£^T7X»S«pH^ 6.5, 31.2wt%ftM^fSM 

LRJ2„ l^Mftlg«LRJ2 

fiftM^igM LRJ2-I, KtH«[^fi^fiifftipAs^m#7Xig^ Mmm-m 
ifft0.65wt%, H¥Sil5f^^5fifftiPAfi^m#7Klg^ i^MlgSSif ft 0.85wt%o 

LRJ2-1 (^fiffPff ftfU^fn-^AESfiffn 
15 ftSStt^l: 20), M^S90°CT^#8h, TO600°CT^3h, #SHgM SL-2„ 

^M32#ElltS'Li4#/Pb^:!j SL-2 ffi'Pb^Ll^J^ftA^iS 2.6mm-2.9mm ^.|'§], JcftJ? 

M 50-56^m^|'H], ®m20^si|i^ifllft^i5jgftj?ittk, 100: 4„ *f#ffc»S£ 
bmmfTu-M'M?, 20 ^^aMfpfiTu^^sftas®, ^UMIJ^, TO, m 

20 
%mn 3 
*^jfflfUiK*tiftfflff^#TiftmftmM. 
m^jEW^mmx¥M2cm&*m^{mmm§.£nmw^£n, FM2 

fttMIl, mk Si02if ft^fi^J 82.2wt%, fglil Al203if ft^fi^J 17.8wt%; tk^ffi$*3/ 335m2/g, 

25 ?L#^J 0.78mL/g, M200-400 g , ^ 30^m-80^m A^ftSlfi) £ 200"Cft WTK^ 

16h, $j5?«£$foS3/ 1.50mol/L ft Be(N03)27RM + 12h, 500°CT^ 5h, # 

1.02wt% (i^^®Wlg^FM2-l ftll^jSi) ftS5Efg^f^FM2-lo 

FM2-1 tiPASfi^tk^J 18wt%ftTO?L&3/ 2.5nm mt 
B&ftj&gL&J&gLZjftL&R-tlE. 2.2mm-2.5 mm;t|0]0Wt, S 120°CT^I 4h, TO400°CT^ 

30 6h„ 

1 + ft^ffMM^MLRJl-l nt?fgiJ±^jtMft/Mt± (^MffftMfS^ 

®MfSftSfitk^l: 25), 150°CT^JI 1.5h, TO650°CT^4h, #£!HgMSL-3„ 

SL-3 ftATO 2.2mm-2.5mm ZM, JcftJ? 

M 52-60^m^|'H], m^20^si|i^ifllft^i5jgftj?ittk, 100: 5„ |t^h XrHg-ffc 

11 
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mil ($asfi-TOfi) /TOft^5%, ($asfi-TOfi) msft^io% en 

5 
4 

2 LRJ2-I 3 FM2-1 ± (^ 

I-. 5>, SO-CT^H ioh, TOSOO-CT^M, # 
10 Mj5S±MMf&^+iPASfi^tt;*j 5wt%WTO?L&3/ 2.5nm W/HLMfn^ 

3.0wt%|ft 2.4mm-2.7 mm Z 

^E120°CT«4h, M 700°CT^6h, SL-4„ 

40^m-lmm 0Wt, » 

^WJ¥M5-8MmifS], 20 100: 10„ itb^h 
15 20 ^&Mftmm^ism.mm, 

($asfi-TOfi) /«ft^5%, ($asfi-TOfi) /TOfi^ 

20 5 

1 W3f$£, ISM FMI |S4MJ(| 0.15mol/L ftj Ni(N03)2 

7KM + 12h, MJHS 450°CTfe$S 6h, 150°C 20h, 0.5wt% 

(KSSf Slot* FM1-5 WIIMI) W^®Wln%v^FMl-5„ SlSti FM1-5 t 

iPASfi^tk^J 10wt%WTO?U5^ 2.5nm 

25 X^fS2.2mm-2.5mm;t|0]0Wt, ^100°CT^i5h, M 600°CT^4h„ 

faiLfWkfn^vfst LRJI 45^S|JM,ISilsip^i[/tt:fI, ^It^fffPSSSjiWf^, #5iJ 
LRJI-5, %^=.muMmmM.®um-\-muAm&mm7k^ 

IS) ftj 0.8wt%, 1: 1; SKiTO^lMfifWAPAfi 

c1?©.^TKIn^J (S,ft/Pfcln) tiift'PblnSSiffit) 1.5wt%; 

30 LRJI-5 « 

WSfitk^jl: 60), MJHS 100°CT^i5h, TO600°CT^4h, #SJ#ffcMSL-5„ 

SL-5 4.0mm-4.5mm ^.|'§], JcWJ? 

%& 210-245^m ifS], RIM 20 JcWJfJftt, 100: 12„ ife^, *f 

12 
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($asfi-TOfi) msft^5%, (^ift-TOft) /TOfi^io% 

5 %mn 6 
1 fi^£, ^fi^, FMI IIMA 0.15mol/L ftj Pd(N03)2 

7XISt 15h, MJHS 600°CTit'^ 4h, 450°C5h, UM1.5wt% 

(l^®Mlnf&^ FMI-6 WSfiMit) fi^®Mlnf&^ FMl-6„ FM1-6 £ 

100°CT^8h, M 500°CT^8h, 10wt%WTO?L®^ 2.5nm 

10 Igjf2.2mm-2.5 mm ifS]fiWt, S 100°CT^I 8h, 

500°CT^ 8h„ 

LRJ1-6, j^f5—-TS—•IllttilJjIillJjiffitljjPAS(S,ft/PfcIn) 

^ft^lnJtSif fitl lwt%; —.¥3£—-ftllffitlAPASctT©.l¥7Xln^5' (S,ft/Pfcln) ^fti-tlnJiS 

15 if fit) 2wt%; 

LRJ1-6 (^fiffPlf fi^fWtln-^AESfifln 

fiMfitt^l: 40), j&JsQ 120°CT^#4h, TO400°CT^16h, SL-6o 

SL-6 ffi^lfLM^fitlA'fS 2.2mm-2.5mm ^.|'§], JcfitlJ? 

80-95itmZn, ®»20^Slfi^iflIfi^^i55!gfi^J?atk, 100: 8„ |t^h XrHg-ffc 
20 M/Mtfi^Tga^fTu^^i/T, 20 

mn ($asfi-TOfi) /TOfi^5%, #^js#fi^ms$t£ ($asfi-TOfi) msft^io% en 

25 7 
1 fitJ^rfe, ^fi^, FMI 0.15mol/L fi«J Mg(N03)2 

7XISt 12h, MJHS 400°CTit'^ 6h, 250°Cfi^tMP7K^fl + M 8h, 1.5wt% 

(l^/EWlnte FM1-7 WIS^H) fi^^MlnM FMl-7„ FM1-7 + 

iPASfi^tt^J 15wt%fiW#)?Ug;*J 2.5nm 

30 X^fS2.2mm-2.5mm^|'H]fi^#M/Mt, Sl20°CT^|4h, #S400°CT^6h„ 

tn]M,ft/Pbln^^ LRJI 45^S0titfili|sjjp_T3£_ji(/Pbf|)fP_¥3£— 

1^llf^PfMfit(S,ft/Pbln^:fe LRJ1-7, j^f5—-TS—•IllttilJjIillJjiffit(iPASiJErffi.l¥7Kln^5' (S,ft/PfcIn) 

^ft^lnJtSif fitl lwt%; —.¥3£—-ftllfj^tillEhiffitlAPASc'jffi.l^TKIn^l' (S,ft/Pfcln) tiift'PblnSS 

if fit) 0.5wt%o 

13 
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0Mfitk;%l: 3), MJHS 120°CT^#4h, #S 650°CT1^4h, UMBitM SL-7o 

SL-7 ^M'hTO^'hS 2.2mm-2.5mm ZM, JcWJ? 

jtS6-8^m^|'H], 100: 0.6„ ife^h Stilt 

mn ($asfi-TOfi) /TOft^5%, ($asfi-TOfi) msft^io% en 

10 8 

iif7Ka«o IIJWSL-S. 
SL-8 ^M'hTO^'hS 2.2mm-2.5mm ifS], Jg^J? 

M 20-25MmifS], BIM 20 JcWJfJf tk, 100: 2„ |t^h XrHSft 

mn ($asfi-TOfi) /TOfi^5%, #^js#wms$t£ ($asfi-TOfi) msft^io% en 

20 9 

LRJI-1 Bt, 
mmmxim-m mnumm&ttjygm%n, M^H-35O > n$m#> 
M SL-9o 

SL-9 ^M'hTO^'hS 2.2mm-2.5mm ZM, JcWJ? 

25 its 20-25itmZn, BIM 20 JcWJfJftk, 100: 2„ |t^h XrHg-ffc 

$t£ ($asfi-TOfi) /TOfi^5%, #^ja#wms$t£ ($asfi-TOfi) msft^io% en 

30 

10 

Ig^FMl S 300°CWM7XslfltM6h, M 

FM1-1 FM1-1 

ttM)o #5lJ#MSL-10„ 

14 



WO 2016/086781 PCT/CN2015/095547 

SL-10 WATO 2.2mm-2.5mm ZM, ¥ 

%& 20-25iimZn, 100: 2„ ife^h Stilt 

mn ($asfi-TOfi) /TOfi^5%, ($asfi-TOfi) msft^io% en 

rt&m i 
1 W2f$£, 2i.3wt%WM^!gM LRJ1 «glMM0Wt 

10 ± 1: 10), 120°CT« 4 h, #S 500°CT 

^S6h, #5IJ#MDB-1„ 

*fttf^2 
1 ^IWIM, ^#5lJW^5ffPfIWM^InMLRJl-l s 120°CT^#4h, 

15 #S 500°CT^6h, #5lJ^MffWft^fnMLRJl-2„ 

1 tW^fSfn»FMl-l LRJ1 -2 iilSStk 10:1 

10wt%WTO?U:5;*J 1.5nm 

M^li®X^tS2.2mm-2.5mm^|'H]W#M^it, S 120°CT^I 4h, 400°CT^ 6h, #?lj 

DB-2o 

20 

rt\k&\3 
l W3f$£, l + WLRJl S i20°CTfli4h, 

500°CTi«"^6h, MjniPASfif^tk^J lOwt%0W#)?L;g;*J 1.5nm W'MLftftfn#nl, tilitS 

jffijtMMMfM5X^S2.2mm-2.5mm;t|0]MM^it, S 120°CT^|4h, 400°CT^ 

25 #g6h, #5lJ#MDB-3„ 

*ft£$|4 

1 ^|W|W^, S)(ttk^2#glJW^fPfIftft,!gMLRJl-2 tiPASfif^ 

1£3/ i0wt%WTO7L^ i.5nm W/HLfUmf 
30 2.2mm-2.5 mm ;tfS]£ 120°CT^I 4h, 400°C ̂  6h DB-4„ 

xttk^J 5 

1 1 + W?G®MfnMFMl-l 

2.2mm-2.5mm DB-5„ 

15 
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rtftm 6 
1 LRJI t^ipAMffWMM, HAPA^ 

¥K^I0m LRJi-i o 
DB-6„ 

5 

xttk^J 7 

I LRJI WiPA^¥®^#(B#n, HAPAM 
»«M, LRJI-IO mmtm 
DB-7„ 

10 

xttk^J 8 

1 LRJl t^ipAMfl, tilifP^¥S^ 

#C5f:K, WIIApAffiltfi, LRJI-I„ 

DB-80 

15 

MbhM9 
2 W3F&, tatftlnlS LRJ2 2 

Mm9o°cT«8h, #S6oo°cT^3h, # 

nn'h^o MjcMjknn\UVcM7U^fPH 

20 MJ5S90°CT^Il8h, #S 600°CT^3h, #SJ#ffcMDB-9o 

%mn 11-20 

1-10 (M^WJ 1-10 MM 

11-20) MTBE ft TBA miRM^k 

25 fMTio MBt, MTBE fP TBA M^I4+ MTBE/TBA/7X (Sfitt) (IP MTBE 

^0ti*inN$3I/TBA Rj^iUSftRjSiE;^##&^:^#J&S 2„ 

Kt, MTBE ft TBA K + MTBE ft TBA 

it, ¥K#TKIfW^fi^ 0.1wt%, ¥l?W^fi^J 0.02wt%, 0.03wt%, C1-C4 

0.05wt%o 

30 

10-18 

11 OTsfttf^ 1-9 0 

XtJ^fttfi] 10-18, 10-18 t, MBt, MTBE/TBA/7X (Sfitt) (IP MTBE 

^0ti*inN$3I/TBA Rj^iUSftRjSiE;^##&^:^#J&S 2„ 

16 
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mim 
SL-l 

Si/Al203 

(wt%) 

Sn/Al203 

(wt%) 
mim 
SL-2 

Si/Al203 

(wt%) 

Sn/Al203 

(wt%) 
mim 
DB-9 

Si/Al203 

(wt%) 

Sn/Al203 

(wt%) 

A1 1.20 0.35 A1 0.82 0.65 A1 1.35 1.08 

A2 1.21 0.36 A2 0.82 0.65 A2 1.36 1.01 

A3 1.19 0.38 A3 0.85 0.62 A3 1.30 1.03 

A4 1.25 0.40 A4 0.87 0.67 A4 1.36 1.03 

A5 1.22 0.39 A5 0.90 0.64 A5 1.29 1.06 

A6 1.23 0.35 A6 0.91 0.63 A6 111 1.08 

A7 1.24 0.36 A7 0.81 0.63 A7 1.29 1.04 

A8 1.19 0.36 A8 0.85 0.68 A8 1.29 1.04 

A9 1.27 0.36 A9 0.82 0.61 A9 1.34 1.06 

A10 1.25 0.38 A10 0.82 0.69 A10 1.36 1.05 

B1 1.24 0.40 B1 0.83 0.70 B1 0.75 0.51 

B2 1.23 0.41 B2 0.86 0.68 B2 0.78 0.52 

B3 1.26 0.41 B3 0.87 0.64 B3 0.70 0.47 

B4 1.20 0.37 B4 0.84 0.63 B4 0.77 0.50 

B5 1.21 0.38 B5 0.84 0.63 B5 0.72 0.54 

CI 1.21 0.40 CI 0.82 0.68 CI 0.33 0.16 

C2 1.22 0.40 C2 0.88 0.61 C2 0.35 0.19 

C3 1.25 0.40 C3 0.88 0.62 C3 0.30 0.18 

C4 1.24 0.37 C4 0.87 0.65 C4 0.34 0.16 

C5 1.26 0.36 C5 0.84 0.65 C5 0.34 0.20 

TOfI 1.2285 0.3795 TOfI 0.8500 0.6480 TOfI — — 

SifefJl 1.23 0.38 Mlfcfll 0.85 0.65 Mlfcfll — — 

ft: 
3^2 

IJWfjrfl 

lit 
h"1 

MTBE/TBA/ 
7X (SStfc) 

jX/Si iim a, °c t!, MPa 
MTBE 

% 
TBA$f 

% 

11 
SL-l 3 2/1/0 210 0.2 99.9 99.7 99.7 

12-1 
SL-2 4 3/1/0 210 0.25 99.6 99.3 99.8 

12-2 
SL-2 4.1 3/1/0.1 200 0.3 99.5 99.4 99.7 

12-3 SL-2 0.52 0.4/0.1/0.02 260 TO 99.9 99.9 99.9 

13 
SL-3 6.5 6/0.5/0 210 0.6 99.5 99.4 99.7 

17 
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14-1 
SL-4 3 2/1/0 210 0.2 99.4 99.4 99.7 

14-2 
SL-4 1.7 1.5/0.2/0 230 TO 99.7 99.9 99.7 

14-3 SL-4 10 7/3/0 190 0.6 99.3 99.3 99.8 

15 
SL-5 3 2/1/0 210 0.2 99.5 99.3 99.7 

16 
SL-6 3 2/1/0 210 0.2 99.1 99.5 99.8 

17 
SL-7 3 2/1/0 210 0.2 99.2 99.3 99.6 

18 
SL-8 3 2/1/0 210 0.2 99.0 99.1 99.5 

19 
SL-9 3 2/1/0 210 0.2 99.4 99.1 99.6 

20 
SL-10 3 2/1/0 210 0.2 99.1 99.1 99.5 

mm 
10 

DB-1 3 2/1/0 210 0.2 97.0 92.0 99.3 

mm 
ii 

DB-2 3 2/1/0 210 0.2 98.8 94.0 99.3 

xttk^J 
12-1 

DB-3 1 0/1/0 210 0.2 - 91.8 92.5 

mm 
12-2 

DB-3 1 0/1/0 265 0.2 - 97.2 93.5 

xttk^J 
13-1 DB-4 1 0/1/0 210 0.2 - 93.4 84.3 

rt&m 
13-2 DB-4 1 0/1/0 265 0.2 - 98.5 83.8 

xttk^J 
14-1 

DB-5 2.6 2.5/0/0.1 210 0.2 93.6 - 99.2 

xttk^J 
14-2 

DB-5 2.6 2.5/0/0.1 230 0.2 98.2 - 99.3 

rt&m 
15 

DB-6 3 2/1/0 210 0.2 85.3 91.7 98.2 

xttk^J 
16 

DB-7 3 2/1/0 210 0.2 97.0 92.3 93.3 

rt&m 
17 

DB-8 3 2/1/0 210 0.2 92.0 91.0 88.3 

xttk^J 
18 

DB-9 4 3/1/0 210 0.25 98.6 88.2 92.1 

^ aasttw^. s 
260°CfiJf T, BP nr^ga MTBE W&ft TBA 

llftlW TBA MTBE^^fP K + , TBA 99.0% U±, 

MTBE 99.0%^±, 99.5%Lil_ho 

^2m 11 wtt#) io % 

18 
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MTBE TBA ttMM-

mnm^M MM MTBE TBA 
nwa*io 

5 2 ii wtt#! 12-1 12-2 mm'm, 
TBA^ifs^Ht, gmfcikM&MnimfflTmfoMmfo&mtonn, ipsjsis^ 265 WMA: 

2\o°cmwmmt, wsaft-ssii265°c$m TBA 
n&x^mm, imi&xMM# 2io°cwm TBA 

«2ram 11 13-1 »tw\ 13-2 W«MttSnT£P, l£M, SgcttJsWft'fk 
io TBA IPMM3/ 

265 210vmm{kmt, Mfijf ffS 265 WW TBA 
»i4?rom TOW«0J3MM# 2io°cwm TBA mmm^rtmrn^ 

im 2+«$) ii 14-1 mnw\ 14-2 
MTBE^ifSi^Ht, IPMM3/ 230 WM 

15 w&mm&ft-x2io°cmm^mz, MMTI-S 23o°cMTBE m^mmr« 
imi&x^Rmmmm& 2io°cm MTBE 

i^2 11 15-17 JillillTttSnT^p, 
fWfcW, t^BJ3M$lift TBA MTBE » 

&^2 11 18 WtygMtt^nT^P, 
20 TBA^-fk^, MTBE$tft$^P#Tifiil#tto 

i^2^^MM 11 -^JSfiJ 19 WtygMtt^nT^p, [cXMMffiftZi 
TBA MTBE 

i^2^^MM 11 -^JSfiJ20WtygMtt^nT^p, 

25 l^a-^m^TBA^*, NfIBE^W#TiWil#tto 

{IJi, S 

30 mffllijMJi, S^ffWf5lT, BT 

0J3o 

itt^b & 

19 
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5^'^5ffPllSWfL/ftln, ^f5, 1: 60-1: 

3, ffij&ftl: 40-1: 4, 30-1: 6; S^ffPlfWfWtlnt, L^fiffPlf WMIS W 

5 0.5wt%-2wt%, 0.8wt%-1.5wt%, ^iS'skify 0.2wt%-lwt%, 

0.3wt%-0.8wt%o 

2, MMSstc 1 K + , 200: 0.5-200: 20, 

ffl&%} 200: 0.6-200: 15, a—#i)t&%2QQ: 1.2-200: 6„ 

10 

3, I m 2 pmmmm, Kt, 
3^m-15^m, ffcii;;^ 5^m-10^m, ii—5^m-8^m; JlK# 

5^m-300^m, 8^m-280^m, ii 

—10^m-260^mo 

15 

4, 1-3 ^{m-j-mmmim, K+, \>x^ymISMSM 
}%, ¥Jt LiA SiC>2 if 60wt%-99wt%, ffcii;;^ 70wt%-95wt%, ii—80wt%-92wt%; In til 

AI2O3 if lwt%-40wt%, 5wt%-30wt%, ii—7wt%-20wt%o 

20 5, 1-4 K+, isnw£pT'im 
240m2/g-450m2/g, i)t270m2/g-410m2/g; 0.4mL/g-0.9mL/g, 0.5mL/g-0.7mL/go 

6, 1-5 K+, m 
150°c-450°c, Htl'g]^ 5h-24h„ 

25 
7, 1-6 K+, ^EMismT^mjoit, IBTG* 

0.lwt%-5wt%; Hmk, 0fi£B IIA Be, MgftCa+ftJ—#§K£#, flf&M VIII M±M% 

30 Ni, PdfP Pt #§K^#o 

8, iiPJit7MWifti, Kt, Msio2if 

60wt%-99wt%, «;*J 70wt%-95wt%, ii—i^^J 80wt%-92wt%; In til A1203 if 

3/ lwt%-40wt%, 5wt%-30wt%, &—7wt%-20wt%; ygffMM^t/if 

20 
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0.1wt%-5wt%, 0.3wt%-2wt%, ii—0.5wt%-1.5wt%o 

9, 1-8 wt-iMiw. 

5 ii—0{jtxtitk, j^i^?LfL^fnW?U:5;*J 0.8nm-2.5nm„ 

10, iWJii9MKiiti, Kt, ioo 
-£*3/3-20 fi*Kh ffii£3/5-iofi*f8-o 

10 11, tSlgtSlfLlJcJfc 1-10 ^-fzE^—K45, lmm-5mm, ffcii; 

% 2mm-5mmo 

12, 

, #5^11fpfl W, f£jsM0fi£fpII fnflfi 

15 Mjn'K^ii^f^F^fPjfl'^o 

13, 12 K + , 

fpfl 0.5wt%-2wt%, 

0.8wt%-1.5wt%, ^iS'skify 0.2wt%-lwt%, i)ti^^J 0.3wt%-0.8wt%; Sf|lJl^liffPfI0t(M,ft/Pbln^^^3 

1: 60-1: 3, 1: 40-1: 4, &— 1: 30-1: 6„ 

14, Itig&^Jg^c 12 ^ 13 Fftmwi;, K + , 

^M^tJfP^f^tJ^ttAPA^SAW^APWMsjjWM^fnM 
25 +o 

15, WM^5}C 12-14 4>ffit-TOi£M2f$£, K+, 0f 
150°c-450°c, 180°C-350°C, 5h-24h, 8h-16h„ 

30 i6, murag# 12-15 %7tn 

o.iwt%-5wt%o 

17, iIKfiMl6MWM, K + , PJf^M IIA M&M% Be, MgftCa+ftJ—#§K£#, 

21 
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AMM vm M, pa fp pt + w— 

18, 12-17 
i4 —.¥36—.sKU^i, 

5 HUM, mm®, MM, «M 
fcT #§££#» 

19, 12-18 iiiftiMiifti; mmmm 

10 
20, 12-18 pm^wM^mmmmtfimmxt 

^rmnmmjsu 
Mo 

15 21, i9i20MWM- K+, tfflttSIMWWM. fff m^Mi)t 
iii^^LfWtfn, ii—0{jtztitk, 0.8nm-2.5nm; 100 
Mmmmm, 3-20 sms «^5-ioss^„ 

22, MM 12-21 
20 

23, PJ|$ 1-11 fP 22 tfEt-TOMIMS MTBE TBA fbK 

24, —IPJSI 1-11 fP22 tftM— 

25 MTBE Mc TBA 

25, IWIt24frI^M, K + , MTBE fP TBA MTBE 

fP TBA MTBE, TBA KU MTBE fP TBA 2 

lwt%-15wt%o 

30 
26, 24 WL 25 0f&|ft3F$£, K + , MTBE fP TBA M 

MTBE fP TBA ¥K#TKIfW^fi<0.2wt%, ¥l?W^fi<0.05wt%, #T 

0.05 wt%, C1-C4 «W^fi<0.1wt%o 

35 27, 24-26 K+, MTBE fP TBA M 

22 
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o.sh'-ioh1, 2h"1-5h"S Sit 

% 190°C-260°C, ffi;^^ 200°C-230°C; J£ij3/?£J£-0.6MPa, ffi;ifeft?£J£-0.3MPao 

28, 24-27 TOi£W2f$£, K+, 

23 


