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—ft SAPO-34 

SAPO 
SAPO-34 SAPO-34 

g>Al982 ^, E^jf^^lJ US 4310440 t, 

JIWCHA^ 
SAPO-34, 

ftJMjg (MTO) (Applied Catalysis, 1988, 40: 
316)o 

SAPO-34 (CHA) ABC^ 

?L^ 0.38x0.38nm, 

jfejZ'b 1.0x0.67nm, M'T'/JN?L^zfftfo R3m, 
%Q. Phys. Chem., 1990, 94: 2730)o SAPO-34 i Si, Ah P ^ O 

A^BlF^f-fc, —Mn(Si)<n(P)<n(Al)o 
SAPO-34 

®fo BJi&ft 
fs^mtmuiE^mm, myK 

85%&W^„ n 

HS^iJ us 4310440 m 
us 4440871 SAPO SAPO-34 

&%j0 ZL93112230 SAPO-34 ^ 
*&, BSAPO-34 ltt/0, 
M ZL93112015 m ZL94110059 XftW^JfT 
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SAPO-34 it— 
CN1131845C 

SAPO-34 TO^!j WO 03/040037A1 tfMJ— 0 

SAPO 

SAPO-34 SAPO 

K, 

#• Si(4Al)j&^^W^^ Si CnAl) (n=0-4) ^ SAPO 

JE J. Phys. Chem., 1994, 98, 

9614)o I^Jf 
Si(lAl) >Si(2Al)> Si(3Al)> Si(4Al)„ ^7JM, MM SAPO 

(Si(4Al) 

gftmfmt'bT n, nm#?®, 
MBikMtft SAPOfrTW, 

BBMn JI^M © ̂ , jaui!0J^Hifi Hs^hT£E±$tt i*] W 
Weckhuysen ^ t ¥ MM:i£M(MTO) t, 

SAPO-34 
(Chemistry - .4 

European Journal, 2008, 14, 11320-11327; J. Catai, 2009, 264, 77-S7 ) iA 

itt g Qffi'TSAPO-34 
mDIPA- (SixAlyPz)02o ±£t, DIPA ^ 

im®, m %mm^sixAiyvz)o2^^m% 
m=0.03~0.25; x> y^ z Su Ah P fft0/K^ 

fr, Jt?aH^^J^x=0.01-0.30, y=0.40-0.60, z=0.25~0.49, J=Lx+y+z=l, 
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i(Si/(Si+Al+P)0^Ktt)^H# 
tM 1.48-1.01 o 

(Si/(Si+Al+P)0^tk)^ll#W#ffl^m:ttk 
£1.48-1.01, f£j& 1.42-1.02, 1.36-1.03, 1.33-1.03„ 
SAPO-34 ^TM0ss#^>A^^J^m3ll±inT^^^I W, 
ifto 

tftX— g ft±i£ SAPO-34 

SAPO-34 
(Si/(Si+Al+P)0^tb)^ll#^J#ffl^#m:tttt 1.48-1.01 o 

nTW^t^-n^ 
tfy SAPO-34 

SAPO-34 
SAPO-34 

ffl&flL&nTt 
a) BM> £^p7jCfrJ^#l«jM 

DIPA fl^, 
SI02/A1203 =0.05-1.5; 
P205/A1203 = 0.5 - 1.5; 
H20/A1203= 16- 150; 
DIPA/A1203 = 2.0~5.9; 
BM/A1203= 0.001-0.05; 
b) m&m a) ®BJ, ^um 

150-220°C£ g ̂ EAJT IM-fc 0.5~72h; 
c) W&ikjn^JS, 

T"M/HSP#SII SAPO-34 o 
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0j^SH¥SiM> tAj^SH?SIM> 

+A^SH¥Si^^43WttM—^teic/LftM^tJo 
fjr^m a) H2O/AI2O3 tf}B&tkl%jk^m$) 

26-120, 31-100O 
fjr^m a) SDA/AI2O3 

3.0-5.0o 
FJf^m a) CGP/AI2O3 

0.001-0.03 o 
pm b)+KlHBE(fttl|#^: 170~210°C, HftfcflH] 1 ~60h; 

a—180~210°C, IIM-W|B]^ l~24h; TO 
—190~210°c, HtftRffijfcj l~12ho 

ifenTlU£^J^®fo 
SAPO-34 ^m± 400 ~700DC$^ti§^, 

SAPO-34 ^m± 400 ~700DC$^ti§^, 

SAPO-34 
ftj SAPO-34 400 ~700 °C^'t ̂  

#?'Jo 

SAPO-34 SAPO-34 400 ~ 
700DC$^ti§^#SlJo 
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(1) SAPO-34 
tmrn^m cm^tt SI/(SI+AI+P))^H# 
1.48-1.01 o 

(2) M&tfl SAPO-34 frTWte MTO Blkfc&%lZsBB.7kfc&^%M 
&vt&&imikm£o 

PffliM 
® 1 %)%MW 1 #n°nWf3Wil/t 

—#W®S fSfDIPA; ffi^^jDTAB; 
+ ff^^jTTAB; 
CTAB; fffi^OTAB; +^nSH¥Sf(ftf£, 
^f^DTAC; +H^SH¥Si(4tf£, ftW^jTTAC; +A£nSH¥S 

fff^CTAC; fff^OTACo 
PANalytical 

X'Pert PRO X-ray diffractometer (XRF)U^, Cu $E, Ka MJ1® a=0.15418 
nm), E£J5 40KV, EUUOOmAo 

^^®7G X Jhf^s% E&TibisiX Thermo 
ESCALAB 250Xi mrMfc( W&it AlKa %WRW), A1203 
ft] A12p=74.7eV 

l 
Kf4fflS^n0004t^#«io # i4.06gM|7K^ 

5 (Al203MsH^m72.5%) %\ 90g ^#23.0g 
mm (H3PO4 MIHMI 85%) MR^A, ^inA 6.4g 

Si02 IIH^I 30% )*n 1,09g +A^$^ ¥ S^fc&( CTAB), 
30.4g (ffi^ DIPA, iiH^I 99%) jjqAilM^tJ 
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0.30 Si02:1A1203:1P205:0.03 CTAB: 50H20 o 
^^^SiJ 2000c^^TH^24ho £hik%i%CfS, 

4>, £ 100oC$^C^^TiH, f#Ji^27.6go #n°nitXRD^/r, ^ 
SAPO-34 XRDi[®ja^2o #n°n^3 

lo 

XPS fn XRF tmmfe 
# It ^ i$ S It {t M "f ^ lo 1 # nn (ft W ffl 7U M %} 
Al0.49P0.43Si0.080 

1 Hfjv#n°n^f CHNTC^DT, a^C/N0^Ctt:^j6.Olo 
m CHN XRF 

0.08DIPA-(Sio.o8Alo.49P0.40)^2° 

Hfjv#n0n^T 13C MAS NMR ^tJf, K^IM^ DIPA 
CTAB CTAB Sfl 

AS'JS^^^fPnto 
* 1 mraMfrt* 

#'J 
DIPA J> 

/FflEJH 
&M& 
mis 
AI2OS 

MKWL 
p2o5J^ 

mis 
Si02J^ 

H2O BM R&fc 
tXr.f. w St 

ghlk Si 

/Si 

1 0.3mol WMJK 
In^E? 0.1 

mol 

IEM 
O.lOmol 

mmm 
0.03mol 

5.0mol CTAB 

0.003mol 

200°C 24h 1.06 

2 0.59mol 

In 0.1 

mol 

IEM 
O.lOmol 

mmm 
0.005mo 

1 

1.6mol DTAB 

O.OOOlmol 

150°C 48h 1.01 

3 0.12mol 

0.1 mol 

mmm 
O.lOmol 

mmm 
O.lSmol 

15mol OTAB 

O.OOlmol 

180°C 24h 1.29 

4 0.18mol YfU-k 
In 0.1 

mol 

jEmm 
O.lOmol 

mmm 
0.12mol 

8.3mol TTAB 

0.005mol 

200°C 24h 1.48 

5 0.5mol ® ® 4S 
0.1 mol 

JEmm 
0.05mol fl-f-fcfii 

0.03mol 

2.6mol CTAC 0.002 

mol 

190°C 12h 1.42 
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6 0.3mol 

0.1 mol 

jEmm 
0.12mol 

IEM 
ZM 
0.08mol 

12mol DTAC 0.003 

mol 

200°C 24h 1.25 

7 0.033mo 

1 

WMJK 
IS^O.I 
mol 

jEmm 
0.09mol 

mmm 
0.03mol 

3.1mol OTAC 

0.004mol 

200°C 24h 1.33 

8 0.08mol {ii 
± 0.1 
mol 

JEmm 
0.15mol 

mmm 
0.05mol 

lOmol TTAC 

0.002mol 

200°C 24h 1.36 

9 0.26mol WMJK 
IS^O.I 
mol 

mmm, 
m 
O.lOmol 

mmm 
0.06mol 

6.6mol OTAC 

O.OOlmol 

220°C 0.5h 1.03 

10 0.2mol WMJK 
IS^O.I 
mol 

mmm, 

O.lOmol 

id i^i iifi" 

± 
0.06mol 

5.2mol CTAC 

0.0009mol 

200°C 24h 1.12 

11 0.2mol i-ltSHS 
0.1 mol 

mm% 

0.15mol 

mmm 
0.07mol 

8.8mol DTAC 

0.002mol 

200°C 18h 1.18 

12 0.3mol WMJK 
IS^O.I 
mol 

mmm, 

0.12mol 

mmm 
0.12mol 

6.5mol CTAB 

0.002mol 

180°C 24h 1.27 

13 0.4mol 

IS^o.i 
mol 

mmm 
0.13mol 

ill 
± 
0.03mol 

12mol DTAB 

0.003mol 

210°C lh 1.22 

14 0.39mol WMJK 
IS^O.I 
mol 

JEmm 
O.lOmol 

mmm 
0.03mol 

4.5mol OTAB 

0.004mol 

190°C 12h 1.45 

15 0.39mol 

0.1 mol 

JEmm 
O.lOmol wm 

0.03mol 

6.5mol TTAB 

0.003mol 

150°C 72h 1.40 

16 0.30mol WMJK 
IS^O.I 
mol 

m 
O.lOmol 

mmm 
0.03mol 

6.5mol CTAB 

0.003mol 

210°C 5h 1.33 

17 0.35mol 

0.1 

mol 

m 
O.lOmol 

mmm 
0.03mol 

6.5mol DTAB 

0.003mol 

170°C 60h 1.12 
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18 0.24mol 

0.1 

mol 

JEmm 
O.lOmol 

mmm 
0.03mol 

5.0mol CTAB 

0.002mol+ 

OTABO.OOl 

mol 

200°C 24h 1.10 

19 0.25mol WMJK 
IS^O.I 
mol 

JEmm 
O.lOmol 

mmm 
0.03mol 

5.0mol CTAB 

O.OOlmol+C 

TACO.OOlm 

ol+DTABO. 

001 mol 

200°C 24h 1.08 

2 1 #nnnKj XRD 
No. 26 d(A) 100x I/I0 

1 9.5177 9.29267 100 
2 12.7987 6.91689 19.92 
3 14.1388 6.26416 13.11 
4 15.9829 5.5453 50.04 
5 18.1242 4.89469 22.4 
6 20.5413 4.32386 84.84 
7 22.278 3.99057 6.09 
8 23.0981 3.85071 4.97 
9 25.3853 3.50871 23.15 
10 25.7835 3.45542 18.75 

11 27.5448 3.23834 3.71 
12 28.5382 3.12783 2.09 
13 29.5454 3.02346 5.07 
14 30.4947 2.93147 25.16 
15 31.3812 2.85065 18.51 
16 34.3501 2.61076 6.33 
17 36.4789 2.46314 2.67 
18 39.6546 2.2729 3.18 
19 43.4168 2.08427 5.1 
20 47.4822 1.91487 2.79 
21 49.1405 1.85407 5.48 
22 50.4542 1.80883 3.22 
23 51.1735 1.78508 3.43 

24 53.0514 1.72624 2.25 
25 53.9912 1.69839 1.01 
26 54.7895 1.67552 1.62 
27 55.7846 1.64797 2.24 
28 56.4017 1.63139 1.57 
29 59.6235 1.55071 0.97 
30 60.8263 1.52163 1.28 
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2-17 

SAPO-34 ^^#ttEo 
XPS fn XRF 

2-17 CHN TCH^T, C/N 
6.0±0.05 1# CHN TCftMr^-^ XRF U^f# SlJ^t/lTGMjjM 
-ft, 0.25DIPA<SI0.01A10.50P0.49)O2, 

0.1 ODIPA-(Sio. 10AI0.50P 0.40)02 ° 

2-17 13C MAS NMR ^tfr, RtxMM'f DIPA 

BM ^WaASiJ^W^^n°n 

to 

18 
I, io p^m 

®?£'I£MBM&J£ CTAB ^ OTAB 
^#nanff XRD^Ijr, XRD 2 gift, « 

W SAPO-34 ^6<J#ttEo 
^ XPS XRF 

^#n°n{&xRD-Mf, m%:, 

0.04DIPA-(Sio.3oAlo.45P 0.25)^2, 

0.20DIPA-(Sio.o9Alo.47P 0.44)02, 

0.03DIPA-(Sio.ioAlo.48Po.42)02, 

0.07DIPA-(Sio.ioAlo.49Po.4i)C)2, 

0.08DIPA-(Sio.o7Alo.6oP 0.33)02, 

0.12DIPA<Sio.o9Alo.49Po.42)02, 

0.06DIPA-(Sio.25Alo.4oP 0.35)02, 

0.10DIPA<Si0.i5Al0.45Po.4o)02, 

0.05DIPA-(Sio.i3Alo.45P 0.42)02, 

0.07DIPA-(Sio.i5Alo.5oP 0.35)02? 

0.08DIPA-(Sio.o8Alo.49P 0.43)02? 

0.09DIPA-(Sio.o9Alo.47P 0.44)O2, 
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nmm xaa-was mm 
'^wrmm&mw 'w0aw*;&&« •??#»#« \ 

IZ 

sw-oo %mM:% •m&W4'£M& 
SWOT wi yairs/^ *sg#©±^4i»»»»»RMi%ot/ r«£ Yutf± 
mmm,-.t '4a#m*syw *3£ oao#¥J^w si-i im^mm 

oz 

°4JBWS^W-^lTiS YSfJ^SS avia & ovio 'avio 
ra¥t®S?®?f °#pSfwiS35#M avia ovio 'avio i-BPSSKftS 
ffl VdiaiUfiStf 'tf4^HWNSVWO£I:yK"au#«>I-(¥ 

.io(»'0d0s'°iv800!s)-vdia60'0 i¥Sfl?9fe?}*3£WaSfSi 
±^r® # "w-Eif3P^¥wge«iris#®K NHO & 
°66'S <£qq^ N/O SW NHD ^SFaau#aiS 81 

"BitoWS? fr£-odvs i£ 

#PtlB 'ffiff z *%£ig anx 'wfcraxw^#?^ 
vi« avia ovio %• avio 

mt"ri °i »w¥teiSHtta#tf 'i iri^wMM-was#* 
61 

avio 
avio avio ni avio -tm\&%t^9A 
'#p®f »W vna ±MB¥tf '4Mf UWNSVJM o£I 

oio(0'0d*'0iv80'0!s)-vcna8ffo 
^x NHO M 

°S6S N/O NHO Xi®uau#«a 81 
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U Si/Al 0.14, Hj£i^® 

Ix^lft Si/Al 0.17o 

11 W^#n0n(SEMS^^J^#^fS, l-5jim), 
SEM-EDX & 

^ML^, 
^ Si/Al 0.16, lifillgJIli Si/Al 0.22o 

iP CTABo XRD XRD 2 
gsa, 

SAPO-34 mmmE0 I #& 
90% 1 100%)o 

ffl^^HJt=(ii +I2 + i3)*ioo%/(i1' +12' +I3')(ij, i2^n i3 jWtfcM l # 
nHn XRD if®tli®, Ij\ I2' ^ I3' 1 #ra 

XRDifSt^^^lH-tfW^ao ) 
XPS *n XRF 

si wsi «=2.20 

22 
1 600°C TMA$^^ 4 />Bf, 

20-40 go 5.0g#n°nj]PA^W 30ml 
mrZiUflikkixj&o Jxjm®iS:££i50TC, o 

90%, 90%o 

23 
l 600°c TffiA^ni^^ 4 /Mtf, 

20-40 go 1.0g#n°n^A®^M^, j£frMTOJx& 
Wtito £ 550°CTffiE^mi ^j0^^45ODC^mmo ¥H 

40ml/min, TOMI$;i$ 2.0h"1o 

il 
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(Vanan3800, ^PoraPLOT 

Q-HT) o 

3 

J»14 (^a0/ >)* 

(min) CH4 C2H4 c2H6 c3H6 C3H8 c4+ c5+ C2H4+C3H6 

M 1 
206 1.2 51.0 0.64 37.2 0.64 7.3 1.2 88.2 

* 1 oo% ¥ II ft-M ft § ra (ZJ& •+ 

Mttm 2 
^XrftkM 1 mmW&T 600°C TIA^n^ 4 

20-40 go « 1.0g#nHn^A@^^^^^, MTO M 
ift^o £ 550DCTffiil^%^ft 1 MiBPIijmS 450DCj£;ffi^/^o ¥H 

40ml/min, WSm^I 2.0h"1o 
(Varian3800, FID #$EIH, 3^1 PoraPLOT 

Q-HT) o ^J|^^4o 

4 #H°n0fl¥®£^m^^^ 

^ no 
^F'nb' J»14 (MS0/ b) * 

^ no 
(min) CH4 C2H4 C2H6 c3H6 C3H8 c4+ c5+ C2H4+C3H6 

M l 
106 1.37 41.14 0.50 38.60 1.23 12.07 3.97 80.6 

* 100% ¥ IIft-M 0^ g ̂  (ZA#+ 
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-lc ^ 

1. SAPO-34 
mDIPA- (SixAlyPz)02 

DIPA^^^K, m^jmmfc 
(SixAlyPz)02 m=0.03—0.25; 
XN y, z^M'J^Su AK P^jf^tt ±£M^\£Ll^x=0.01-0.30, 
y=0.40-0.60, z=0.25-0.49, JL x+y+z=l 0 

2. 1 SAPO-34 , XiM 
mn&uT&xMmmm: 

No. 26 

1 9.5177 

2 12.7987 

3 14.1388 

4 15.9829 

5 18.1242 

6 20.5413 

7 22.278 

8 23.0981 

9 25.3853 

10 25.7835 

11 27.5448 

12 28.5382 

13 29.5454 

14 30.4947 

15 31.3812 

16 34.3501 

17 36.4789 

18 39.6546 

19 43.4168 

20 47.4822 

21 49.1405 

22 50.4542 

23 51.1735 

24 53.0514 

25 53.9912 

26 54.7895 

27 55.7846 

28 56.4017 
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29 59.6235 
30 60.8263 

3. iiwn pmfft SAPO-34 
CSi/(Si+Al+P))f 

Zttfe 1.48-1.01 o 
4. iiwn pmfft SAPO-34 fr^n, 

1.42-1.02, 1.36-1.03, 

1.33-1.03 o 

5. 1 SAPO-34 ® SAPO-34 

6. 1 0T&I& SAPO-34 SAPO-34 

7. — 1 SAPO-34 ±£#fiE^, 

prntn T: 
a) ISM, i^T/K^J^^MDIPA 

M-n, 
Si02/Al203 =0.05 - 1.5; 
P205/A1203 = 0.5 - 1.5; 

H20/A1203= 16- 150; 

DIPA/A1203 = 2.0-5.9; 
BM/ A1203= 0.001-0.05; 
b) 150-220°C 

0.5-72 />04; 
cSAPO-34 

frTMt 
DIPA BM 

o 

8. I^M^X^Llic^ 1 a)t 

mumt 
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9. 7 $r$±tPWa) 
BM 7^j+— 

+A^SH¥Si+3SH 
?IES. +0^?S«, fA§l^?S|{tl, +A 
^SH ¥ t o 

pmtpm a) 
t/t H20/A1203 26-120, 31-100o 

ii.SMiI^7MftHm Bti&mla) 
t/t DIPA/A1203 3.O-5.O0 

12. S&X^Ji!^ 7 $r$±tPWa) Wn)Ml5rM^-
t/43 BM/A1203 0.001-0.03 o 

13.®MMJ^3 ±£#tiE^, 
y^f 180-210 °C, 190~210°C, H4W|0];*J 1 - 24 />Bf, 1 
- 12 

14. 7 ±£#flE^, 0T^^b) tftjUftjl 

i6.i-ea-im 
SAPO-34 7-14 — 

SAPO-34 400 - 700Dc$^c43iflMf S1J0 
ummm 

^ l-6ft^#fj&ftl SAPO-34 7-14 
SAPO-34 400 ~700DC^Ct 
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