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5RM&& ZSM-5 

ZSM-5 
5 feo 

ir*&# 

800°C P1±IKIM+T»JT, Ji 
10 itx^jkmm±±^itMZ-a m*wMi\^~^3\, M&M 

mm*}urn^m^* 

is *&, mmimm^mmmmmMrm, 
^li^CrCj^lI^^n^ MRJ&^M&MK'MI, &&&)& 

#] 50-95 wt%, 
OTk&^gftr% 
mimmmmmmmmmmm, nmr-^mmimiim^ @itr 

fj^K^;jlT#-m Vniios 12 (USSR Pat 
1298240.1987), iJ^MO^fJlIa-AlA^fc#, B203^ 

tt 8oo°c, ^i^mmmmm^ 
25 i^foxNiki^^, 3%%m 14.5%, m%/ 

ZMlfcMt]%lOAo USP 3, 767, 567 U CaO, SrO fP BaO 

CO *n C02o USP 4,172,816 L^ 
Ag-M0R/Al203 ~fc 600-750°C JtlW]^, 

30 ij 42%o USP 6,288,298 PJJiflfg^Tff SAPO-11 
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ft 575°cgft&5B$ffl3h $HW&39.2%, 
SJ 56%. 45f4KAi£fttlJ3fr1^!) ZL 02152479.3 
3fj-tW 60 wt%6IKSW 3Owt%05^K80ti;5Ja^Ji»a:iT<SftS«. ft 
600-700°C 2.M&S, 45-50%. 

» tt ff M s r, y ® ?n & % ± s m »JS14 M •^ f y ts • «4>. 
W0099/57085 $ WOOl/64761 JAa^'KR (20-70%) WSWhtiS, JRfflS 

(1-I0s), ft«ftWn)if4fcfcft 2-10 MMTF. new 
W#a-^1ff<Sftjf!Jg*4ji,:C2-C46<]ffii'M.EP0109059lv^UT-JK«C4-C12 

300 M ZSM-5 WL 
ZSM-ll^j®, $31*T50h^, B.SM.&'k 400-600°C. Z,®fPi5j«l8 
,e,iR*^ 36-44%, 30-40%. USP 4, 830, 728 4H8Tffi# 

¥K4(t*a;0<i 0®. fttmsagsjgftgiiw 

Nowak ^ Aft 
¥ Sf S ft il 8 4" in A C4 'JS 7(5 is $ H in •n' ( Appl. Catal. A 
50(1989)149-155), ft 600-700'CWfijSfiltT, ¥B-%iET^K^?tb^ 
3: iw, ftHzsM-5^is±»s®aes;iffiT»4:>tt. ¥»»c6gy 
ssBfflwaii-aMtiiMST^-dsftWgs^wejaais.. f 
flOT^flJZL 02152480.7 Sfil TflJfflWtt^ftft^t/^SyB&g^ffiftS 

itw ZSM-5 
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ZSM-5 

5 *SBS0<]iZSM-5 frTmmikm 
m ft ¥ # m -k 5 «fttj f* ft ® m & & ij a, m M H & -a e # ¥ 

ZSM-5 ^»«ftfJ±aS«i4tt&JS, 
«. 4. r ffi «« 6. fP /® 3S g„ flffitStt ZSM-5 Sffiftte¥Sf*l£ 

BrwftacaaiMMffiftSiisA*, 
10 g?n^g„ 

•SBJJSttWfSft^lJ^* ZSM-5 ag»fPatt7C*„ ZSM-5 
ft-fWtfrffiftftlfiJEW 25-80wt%, afnfcfcM^ 12-100o IWfi 
*ftS, ft,ftffiS4#M#Krfi-£i-», i5-70wt%o ffiMI 

Jtl'WifiWftjfy-SlIK! 2.2-6.0wt%, P ^11 
15 1.0-2.8 Wt%, att^ftpiiy.g^SsaKa?^ „ J?fi£&tt ZSM-5 ttTffiMlkM 

w y. TSft»«ft«y w 0 5e«isftjf!).« T?«ftff«ftM f P s £js«ft 
JOM&tt ZSM-5 ^Tfif«ft»*t"7F|3lfflJt, *4ia*ffl0f«i®ftJ*S 
SiM, fritgfctt ZSM-5 ijv:F®flftf!j 25-38.6 wt% 
St! ZSM-5 a^TlTf, 56-70 wt WS>T Wit ZSM-5 

20 MttTC* 2.2-3.4 wt%«jf!fP 2.0-2.8 wt%flMf. SJMWMIIIfe® 
W> waefett ZSM-5 ^^®ttft?lJ!iJ.Ml:l"^tbif-&^- 63-80 wt%W 
ZSM-5 a^T®, 15-30 wt%0<jtt^#y, fP*Xijfra ZSM-5 ^Tl®±isa 
tt7C* 2.2-6.0 wt%Wlifn 1.0-2.8 

25 JflTtfitftSfctftStt ZSM-5 ih^ffflftSJfl^SJ^Tjti^PT: 
1) a 80-CWSS®»«S®4»«f;£fHJlM ZSM-5 

J5& 550*CT&S8> II# H a ZSM-5 5H1 

2) £50rfflffi&«i§$i3E»Hl!ZSM-5#-;?W4h, i±ii, =F»S 
tt SSOffi^iftK 6h; 4 SO'CffliBggjSyflXS! La attW ZSM-5 

30 4h, a#, =H»Jg4 550<C$*ltt"«H» «h. 



WO 2012/088852 PCT/CN2011/076298 

3> ZSM-5 mmm, 
«4l»a s'^J 20-50 wt%; 3-10 h 

WM$) 20-100 jim 
3) SSOV^H^'^ 4-10 his, £ 700-850^ 

3-15ho 

fflXZSM-5 ftTffiiMkMWf: 
1) ZSM-5 j&T 

J5# 550°C^iPMl«lJ, ###J& 20-40 @a^v:f rfW4o 
2) it550oC~Fj«#£» 

m§ H M. ZSM-5 ^ wmm° 
3) X^H^ZSM-5^^rf^f®fej(f4ia^La(N03)3^H3P04^yf, '$ 

X> ZSM-5 fMMOo 

^ J® ̂  ̂ :^ ̂3 'j& §d^P P X ft U^ f* ± ftJ •— fW ̂  ̂  n°n o # £ 0J^ ^ \t 

^ \iX C5-C7 JI($4 C4-C9 
5>o 51ia^^W 63.8-89.5wt%^fj|^'jS, 5.6-29.8wt%iK3XJ^J£. 0.6-4.5 
wt%^^®P 1.9-4.3 wt%6^]M'jgo fl^'jg&©l:®P5:!il^o 

1-3 +0 

^ 1 

Wk mn%'& M£ 
c4 1.4 - - -

c5 4.7 - - -

C6 9.1 6.7 - -

C7 8.0 6.1 1.6 -

C8 12.8 6.9 - 0.9 

C9 9.7 6.1 - 1.9 

Cio 7.9 1.7 0.3 1.3 
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C„ 6.5 1.2 - 0.4 
C12+ 3.7 1.1 
&i+ 63.8 29.8 1.9 4.5 

iz 2 ^=j, t| 
3«'J£ 

C4 

C5 

C6 

C7 

C8 

&it 

1.5 

50.8 

31.0 

3.4 

85.4 

7.4 

2.8 

3.4 

0.1 

13.7 

- 0.4 

0.5 

0.9 

3^'& 77'jS 

C4 

c5 
C6 

C7 

c8 
C9 

;&if 

0.2 

17.4 

44.6 

26.1 

1.2 

0.1 

89.5 

3.5 

0.6 

1.5 

5.6 

0.8 

2.0 

1.4 

4.3 

0.2 

0.2 

0.2 

0.6 

fiftAttiiiBfi, mmvTm, %&&& 

20-100^im 
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sttnA, 

g^t). fifiZfifiSHA 580-670'C, 0.1-0.3MPa, 
o.3-5h"'0 

S0£j*fi&4, 5«'M^¥lf4*i;^Wffl«T*»»fflA.Kfi 

tfcJa 0.05-0.8, (^ir/Wfll) Wfcfc^J^ 0.1-0.5, J5.)$.fi 
560-670'C, 0.3-5h'\ ¥#MJRi:S®% 

0.01-4 h"1, 1.0-5h"'o 

•sro®tt ZSM-5 
S®., »a¥8fW5B«ftjSftfHJ±iBfflil-fi;£, teKSflttSMSfi&a 
*, sna 
ssaffi, new 

mmmn, mmmw:rMz» 
ZSM-5 

WA 10-25 wt%, 15-28wt%, 5-15 wt%, 
BTX (*, 4-20wt%, 

(z/«. s«WT«) ^3?gW4j£tfc«TO«a&e 
(SlSfiJS, ffiS, zK/Mitt«)tttf«So 

A#3?fifc5iS; 

ZSM-5 ftTWSSSff fitter. 
4*£iflC(J , jjFf^. 

ifsfiW 1 
ZSM-5 r!iw$ij&. 
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it 80°C):fl 2000mL IN 500 
ZSM-5 550°CT^, ®M H M ZSM-5 

it 50°Cffi 200mL miM% O.15mol/L tf} La(N03)3 100 ^Hl 
ZSM-5 (Si/Al=12.5) ft?ff 4h, T#J5it 550V 

6h; it 50°Cff1 200mL 0.25mol/L ift H3P04 7jt$f 
100 ^Lap&tt (ft ZSM-5 ftT4h, ffif^T^ifJit 550°C 

6ho 

^ 25 5£±3£ La m P ZSM-5 #pan^ 50 5£iW ±("t7K 15wt%), 
8»M (Si02^*^ 25wt%). 138 5^!SM$ 22wt%) 
UR 128 »4W@#jt^ 25wt%o m 150 
it^^ft4h#ffift|$#jiM^jsOll:itM^^fi^^20-100^im^^3t 
MitMM. ZSM-5-^ft^ Ac 

it 80°Cffi 2000mL IN MIBMyf 500 
ZSM-5 £!&j5it 550°CT'&')&, WM H M ZSM-5 

it 50°Cffl 200mL $.&%} 0.27mol/L $J La(N03)3 y§yf 100 ^ H M 
ZSM-5 (Si/Al=12.5) 4h, TlfeiJs# 550°C 

6h; it 50°Cil 200mL 0.20mol/L &} H3P04 7j<yf 
100 La & ft Eft ZSM-5 jfr-jrW 4h> i£ 550°C 

6h0 

M 38.6 5£±i£La fP P gffi.lft ZSM-5 #nPn50 ll^±(^7K 15wt%)> 
8i*ffiM£ (Si02-t*^ 25wt%\ 30.5^^ 22wt%) 
UR213 ^rnTym&mm, 25wt%0 ^ 200 ^«4 

20-100|im WifU 
BMMMi ZSM-5-^{W Bo 

#±3M»{iftffiJit 550°cS^^^ 6 h j£, it 800°cmyKMHHM 
lOho 

jwratt ZSM-5 4 f?^0 

It 4 gfeti ZSM-5 
HZSM-5 M (wt%) 
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tfj 

Si/Al tb 
ZSM-5 Si02-Al203 P La 

t&'ft ZSM-5-yI{tl^ A 12 25.0 70.0 2.8 2.2 

mi ZSM-5-ffi{fcffc B 25 38.6 56,0 2.0 3.4 

2: 
ZSM-5 

SMI&MAS. 

fifiKSP# 5 0nft« 
1 'M lOgffftffOSAH® 

itttiSfiSS, #4 650"ca^a+4ta lh, rnSSM^Spjfcfi o.5h, 
630-c. aaa»s»5»?it), ¥»« 

10 #AM,S&, ISW^oorJMS^mkJsttAHgytttffJxlSSS, TO, 
immmmtmmmt, SBWP TOW 

e.a»aiSA2h-', *= (5BM!+¥BO WMitb^o.is, ¥»= SBM 
iSMMtb*) 0.2, SSffiAA O.lMPa, Varian3800 mafeif 
(Varian)W Pona^«itfei|!tt(Varian)4S|^ffi .,filS@SSP* 6 ?P 7 JffS. 

15 

c4-c12 63.8 29.8 1.9 4.5 

c4-c8 85.4 13.7 - 0.9 

c4-c9 89.5 5.6 4.3 0.6 

20 

^ 6 &tt zSM-5-Sftfl; A fiftHTOffi^-fegiaaaiW.g.JS 
i>» ±m'7f^mm }i£M) 

8 
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wt% 

ZiM 18 20 20 
mm 22 24 25 
T'i# 9 9 10 
BTX 13 7 8 

3% 7 gjlft ZSM-5-mj^ B 
JIM-

Ziit 19 21 20 
Pfj# 23 24 28 
TM 10 11 10 
BTX 14 8 9 

5 ZSM-5 

tt'MM i t$!]&zsM-5-$M:j^ A 

^ 2I1"1, TK: 0.15, 
10 5^t/T#r#|W]$llf!j 2, 8 ffiTo 

8 &&zsM-5-^^i^ A 
WM ±Wjfmm 

£^,wt% 
ZJM 15 17 17 

mm 20 20 21 

TM 9 10 11 

BTX 11 5 6 

3 
«»J n 0j§ ^ iwj M ¥ ii^iiMs T @ &: ¥ m% 

9 
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-if £ ffl ft ^ » » w m it m * & &. 

iittTO-^BaMWffimtt^j 0.05, 0.4, 0.8, £•£ 
2, Jx®4nSSnS 9 jjfs. 

*9 

M 
¥SW1« 
(Math) 

0.05 0.4 0.8 

wt% 

15 22 23 

» 21 22 24 

T» 9 7 7 
BTX 12 15 17 

4 
10 ZSM-5 

ft)* ¥ . 
l 45a^W«ftlfiJzsM-5-SftffAff^S®«'f-l:SiJ, 58a 

550-C, 600'C, 670'C, %&&&§; 

2, fiSSIJIiPS 10 ff^', 
10 ^IslSjSfiftfrftTMHTgjtftft^ilis^StlCTa^SlfSlS . 

550 600 670 

ft^,wt% 
Zl'jf 15 17 22 

f« 21 23 25 

T'Ji 13 10 7 

BTX 8 11 16 

$*« 5 
10 
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ZSM-5 
wAimmimm&m. 

1 ^miMftttsyzsM-s-ytiMeA 
ftii&.&mitffl, #5kgf*ft?y=SA»itft{i;&)Sia, #4 650^5^ 
®cl34tS lh, o.5h, ## fiSSSJsiJlllSyjxfiSUS: 
650-c, l.okg.aaaws^sssft, 
TOfn*^A»S, )S»S soorfM^t^ftgaAH^att^Sisz 
SS-^tt-f-kffDJSii, IxtSSS^j l.oh"1, 7X/;EfK'MiiiSmtb 
0.2, ¥S|/5liS)lt!iS*tt» 0.1-0.31, O.lMPa, «J1 
Varian3800 ^ffil3,i(t(Varian)?P Pona ^®®fei:Htt(Varian):i4;S^vff ° JxS 
^nSiP* li UrS. 

*11 
m&m 

(MJttt) 0.1 0.16 0.31 

ft^,wt% 
Z»^ 18 19 20 

r» 21 23 24 

T*# 9 10 9 

BTX 11 12 10 

6 
ZSM-5 @gJ*{IMyWSJ&. 

m t*-£j«Ji«yi» ZSM-5 
550"c^iit«ftffl, #»5M 20-40 i Ki^H15SSS.4 80-c 

%&}§•$£ ssovT^fc, mw 
HS»T»i«. IW04*«. « 

ZSM-5 flftffl. 5F|s)ffl«-fngtttzriS:StffWiag 

*10 gfett ZSM-5 HfeSffilfcfflMffi® 
11 
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HZSM-5 

ft] 

Si/Al tt 

MlfM (wt%) HZSM-5 

ft] 

Si/Al tt 
HZSM-5 Si02-Al203 P La 

« ZSM-5-mfef* 

A 
23 80.0 15.0 2.8 2.2 

ZSM-5-mfej* 
B 

50 79.6 15.0 2.0 3.4 

&'|± ZSM-5-@J£j5fc 

C 
100 63.0 30.0 1.0 6.0 

7 
ZSM-5 

mmm e 
5 BUM, $ 5g 670oC^n"%m^^Ji lh, 

0.5h, 630°Co ilft 
TOfP7K^AfM#&, j£#M 300icmg&(mttMiS 

5.0h-J, TR: 
(CTM+TO) 0.5, ¥11: 0.2, 

10 ± % O.lMPa, Varian3800 (Variant Pona 

It li gfc'|£ ZSM-5 \MkW\& 

mitm gfeft ZSM-5-HI 
^ A 

g£tt ZSM-5-1 eStti ZSM-5-@ 

5^C 

W,wt% 
ZJM 21 20 18 

mm 26 27 28 

rm 9 8 10 

BTX 14 14 10 

12 
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ZSM-5 ffiHil/rU/liltf 11[if !i u ftY"i JJmillPit 

i ZSM-541 
5 7, 12 ffi^o 

12 i3ifi ZSM-5 

mm 
M1 

(.5 0 wt% ikii ft i\ fi yl±l+5 0%}[t] $% 

ytfl) 

?i1^JS» 2 
C 40wt%^:tS ft ft B ytl+30wt%i|5 ft 

fiyti] 30%tt^7rtl) 

wt% 

ZiM 22 23 

nm 27 26 

T m 10 12 

BTX 10 8 

13 
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H 

1. ZSM-5 
ZSM-5 

ZSM-5 ftj-ffi 
IIft^JWfiifcW#tfci+ft# 25-80wt%ftj ZSM-5 15-70wt%|ftfe^ 
^ij, TOlTjfr^ ZSM-5 ±lft 2.2-6.0wt%M)Wfl 1.0-2.8 wt%ffo$|o 

2. 1 W/n^lrW* 
63.8-89.5wt%, 5.6-29.8 wt%o 

3. i mmmm, 
M> JxlSlljJt% 550-670°Co 

4. gMlXllt 1 0.05-0.8o 
5. SlWJIt 1 

1.0-5 h"1 

6. 1 ^J® 

7. l ll^j 
C4-Ci2» ^ISf^3*a~W 63.8-89.5wt%|!ftl1!i;^isrc;^ 5.6-29.8wt %^iTN^'j^N 
0.6-4.5 wt%a^» 1.9-4.3 wt%#]'J#'JSo 

9. 8 Iff 
ft ZSM-5 ft=?wMikffl 25-38.6 wt%|ft ZSM-5 M^T 
ff> 56-70 vd%^^M, SlfW/n£ ZSM-5 2.2-3.4wt%^fl 
fn 2.0-2.8 wt%#J$f o 

10. iMftlJIf 8 jff'^ 
t^ft ZSM-5 ftTfmMmMMWfttkit&t 63-80 wt%fft ZSM-5 g/# 
=fW^ 15-30wt%#J$f^!j, ZSM-5 2.2-6.0 wt%|ft 
fifn 1.0-2.8 wt%fitJpo 

11. 8 

14 
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12. i n^mr 
'j#o 

13. l ¥$inr..Ep^o 
5 14. K 9 fP 10 >=Hf—IfJftMmi;, ZSM-5 j^T 

If ^^fpbblaH^j 12-100o 
15. U 9fP 10 

ttM, 

15 


