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SAPO-34 

SAPO ^wmt, SAPO-34 
O 

tfM 
cucc) T 1984 

(US444087U US4499327) —SAPO-n frTW, 
fifiK ^r5feMJct7X 

(Win®) MffSiJ^Jo 
$B SAPO-34, 
IR, t^¥i® 
M& (MTO) 

SAPO-34 (CHA) 
?L^ 0.38x0.38nm, 

MT'H R3m, I=^fII( J. Phys. Chem., 1990, 
94: 2730)o SAPO-34 £ Si, AK P ffl O 
IS HI I^J , — $£ n(Si)<n(P)<n(Al)0 

SAPO-34 

85%tflffiMo HZ.SMft^CTEAOHX 
DS|^ (MOR), U0Z (PiperidineX (i-PrNH2), HZ*® (TEA), 
— Zi® (DEA), — 

ttfbo 
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SAPO-34 SAPO-34 fl 

ik&ffimHfatyLWfrft&ffio 

^mn w @ SAPO-34 #^n, 
&%}: mDGA- (SixAlyPz)02, DGA j*j—"WJK, 

?Litt; m^^0^(SixAlyPz)O2^^#H®^)f^i[, m=0.03~0.25; x, 
y, AU P^M. ±£?affl^\£ib^x=0.01~0.30, 
y=0.40-0.60, z=0.25-0.49, J. x+y+z=l; x=0.07~0.26, 

y=0.42-0.52, z=0.28-0.45, J. x+y+z=l 0 ft X M 

No. 26 d(A) 

1 9.4445 9.36452 

2 15.942 5.55943 

3 17.7583 4.99471 

4 22.9708 3.87175 

5 29.428 3.03525 

S fa SAPO-34 
SAPO-34 

t-Rm MX- § H$-fa CH4/CO2 

ffl SAPO-34 

a) il> ISlU ^«nDGASM^ttMM^, 
warrmfcm tt mM&mmwMM: 

Si02/Al203 =0.05 -2.5; 
P205/A1203 = 0.5 - 1.5; 
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H20/A1203 = 5~ 200; 
DGA/A1203 = 2.5 -30; DGA^TO®; 

150-220 °C, £ g T H4t 5-72 /> \$; 

mmmi SAPO-34 
a) ISil^ 

ff^^a) SiO2/Al2O3ft0^KtM^O.15~2.Oo 
iff^m a) P205/A1203 0.8 - 1.5„ 
iff^m a) H20/A1203 10- 150o 

a) DGA/A1203 5.5~16o 
SAPO-34 

SAPO-34 ftJ-fUi 400 - 700°C^%t j« 

mnm. 
±i£ft SAPO-34 SAPO-34 400 -
700°C$^tl§M§ilJo 

CH4/C02OT^iWf4, 
SAPO-34 SAPO-34 400 -700°C 

SAPO-34 frTWo 
SAPO-34 

vt&tomikmto 
(3)$j&itt SAPO-34 cR4/co2miftm^^n&im&n'\$.<> 
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(MM 
® 1 i ^^t/ft^^ira (SEM)O 

Philips ^ ft Magix 2424 X f^(XRF) 

X (XRD) CPANalytical) £ 
i]^]XTertPROXiifjM, Cu$E, KafflM a=0.15418nm), 
J140KV, ll40mAo 

SEMJff^tfM ̂  KYKY-AMRAY-lOOOB^ft 

(13C MAS NMR) H H VariantB] ftlnfmity plus 
4OOWB0#f«Mit^l/r^, fflBBOMAS»f, ^9.4T0 

CHNTn^tJf^ffltiffl^JitftVario EL Cube7nft^|)T{*o 
$, 1§«^PS» 

l 
004t^#^n#non7t;^iaM^ lo 

&®nT, 1# i4g (AIAMIH^I 72.5%) 79.2g 
5.96g (Si02MmH:5H*rJi 30.24%), M 

£U0»P 23.06g ftM (H3P04MI1'MI 85%)O # 31.5g 
(f^DGA, 99%) 

3.ODGA: 

0.30SiO2:lAl2O3:lP2O5:50H2Oo 
fM^^^j2OODC^^T000^48ho ^ik^M 

j£, £ lOO'CS^^rF^, ffJlfh Jlf]V#nn 
ff XRD UU (^2), SAPO-34 ^J£jft#fiEo 

1 7 CHN TUftMf, 1# CHN 7UftMr^£-^ 
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% 

M 
m 

DGA ^mRm 
# AI2O3 

mmR 
mis 
p2o5J* 
fcWi 

&RBf^ 
Si02J 

H2O iSHfc iSHfc 
WHO 

i 0.3mol 

o.io 
mol 

jEmm 
0.1 Omol 

mmm 
0.03mol 

5. Omol 200°C 48h 0.19DGA-

(Sio.13Alo.49P 0.3s)O2 

2 0.59mol 

0.1 mol 
lEmm 
0.1 Omol 0.005mol 

1.6mol 180°C 48h 0.12DGA-

CSi0.01Al0.50P 0.49)02 

3 0.25mol 

0.1 mol 

lEmm 
0.1 Omol 0.15mol 

0.5mol 200°C 24h 0.10DGA-

(Sio.3oAlo.4fPo.2f )^2 

4 0.38mol YfU-tfn 
0.1 mol 

IEM 
0.1 Omol 

mmm 
0.1 Omol 

8.3mol 200°C 24h 0.08DGA-

(Sio.25Alo.41P 0.34)02 

5 0.5mol u m ® 
0.1 mol 

jEmm 
0.05mol fii. 0.25mol 

2.6mol 190°C 48h 0.25DGA-

(Sio.2sAlo.4eP 0.25)02 

6 0.3mol 

0.1 mol 

jEmm 
0.15mol 

jEmm^m 
0.08mol 

1.2mol 200°C 24h 0.22DGA-

(Sio.20Alo.35P 0.45)02 

7 l.Omol 

o.i 

mol 

jEmm 
0.09mol 

mmm 
0.04mol 

5.1mol 200°C 24h 0.21DGA-

(Si0.10Al0.49P 0.41)02 

8 0.8mol 

0.1 mol 

IEM 
0.15mol 

mmm 
O.Olmol 

lOmol 200°C 24h 0.17DGA-

(Sio.oeAlo.eoP 0.34)02 

9 0.26mol 

o.i 
mol 

III 
JBe 
0.1 Omol 

mmm 
0.06mol 

6.6mol 220°C 5h 0.16DGA-

(Sio.14Alo.47P 0.39)02 

10 1.5mol 

o.i 

mol 

III 
-Jg 
0.1 Omol 

S 0.06mol 

2.2mol 200°C 24h 0.18DGA-

(Sio.11Alo.49P 0.40)02 

11 2.0mol MIS 
0.1 mol 

III 

0.15mol 

mmm 
0.07mol 

8.8mol 200°C 18h 0.15DGA-

(Sio.1eAlo.47P 0.37)02 

12 0.3mol 

o.i 
mol 

fuss 
-JS 
0.12mol 

0.12mol 

6.5mol 180°C 24h 0.12DGA-

(Si0.25Al0.40P 0.35)02 

13 0.4mol mm 
o.i 

mol 

mmm 
0.13mol S 0.03mol 

12mol 210°C 18h 0.19DGA-

(Sio.15Alo.49P 0.35)02 

14 0.39mol 

o.i 

mol 

jEmm 
0.1 Omol 

mmm 
0.03mol 

4.5mol 190°C 12h 0.19DGA-

(Sio.15Alo.49P o.3e)02 

15 0.39mol 

0.1 mol 

IEM 
0.1 Omol 

JESK¥Si 
0.03mol 

6.5mol 150°C 72h 0.22DGA-

(Sio.15Alo.4eP 0.39)02 
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16 0.3 Omol WMym 
o.i 

mol 
m 
0.1 Omol 

0.03mol 

6.5mol 210°C 15h 0.17DGA-

(Sio.13Alo.4sP 0.37)02 

17 0.35mol 

ft 0.1 
mol 

m 
0.1 Omol 

mmm 
0.03mol 

6.5mol 170°C 60h 0.19DGA-

(Sio.13Alo.4gP 0.39)02 

18 0.8mol 

o.i 
mol 

lEmm 
0.1 Omol 0.20mol 

3. Omol 200°C 24h 0.20DGA-

(Sio.2sAlo.44P 0.30)02 

19 3.0 Omol 

o.i 
mol 

lEmm 
0.1 Omol 0.03mol 

20mol 200°C 24h 0.21DGA-

(Si0.15Al0.50P 0.35)02 

2 1 XRD 

No. 29 d(A) 100x1/1° 

1 9.4445 9.36452 66.76 

2 12.7935 6.91968 15.26 

3 13.9312 6.35701 6.2 

4 15.942 5.55943 43.18 

5 17.7583 4.99471 21.85 

6 18.9695 4.67843 2.26 

7 20.5083 4.33075 100 

8 20.9495 4.24053 4.27 

9 21.9655 4.04662 16.19 

10 22.2848 3.98936 8.18 

11 24.9225 3.57281 70.93 

12 25.7931 3.45415 22.85 

13 27.5092 3.24245 6.1 

14 28.1221 3.17316 4.82 

15 29.428 3.03525 3.39 

16 30.4672 2.93405 42.98 

17 31.0098 2.88394 25.27 

18 32.2329 2.77725 1.71 
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19 33.4612 2.67805 4.49 

20 34.3373 2.61171 7.7 

24 34.8199 2.57661 1.71 

21 35.9729 2.49663 6.8 

22 39.5319 2.27967 3.7 

23 43.2766 2.0907 3.73 

24 47.4623 1.91563 4.54 

25 49.3238 1.84761 2.58 

26 50.6098 1.80364 6.32 

27 53.0197 1.7272 4.94 

28 55.2438 1.66281 2.49 

29 58.1695 1.58595 0.83 

30 59.3794 1.5565 1.83 

2-19 

mis, 

SAPO-34 m^Wi^-o 1 o 
1-10 ftjl^&M1 °C MAS NMR ^fjf, 

ft 13CMASNMR^fit®X^M, RM^m ̂ Kt^f 

20 
1 f#SlJft#n°n^ 550°C TMA$^^ 4 />Bf, 

20-40 go ^U(5.0g#nonj]PA^W30mlZi||ft^^^^^, 
150V, 

ZsB&it^&92%, 92%. 

21 
^IfrMl »Jft#^ 550DCTMA^n^4/>Bt, 
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1^^^ 20-40 go M j£frMTOJx& 
Wtito tb 550°CTffiit^mi $jHl$i&M 450'C»Tix&o ¥H 

40ml/min, WlllISM 4.0h_1o 

(Vanan3800, FID^iM, PoraPLOT 
Q-HT) o 

3 

^ no 
J»14 (MS0/ b) * 

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

M 1 
126 1.38 43.14 0.55 37.60 1.03 12.17 4.13 80.74 

22 
10 550DCTMA^n^ 4 />0^oCO2,CH4 

MicrometricsASAP 2020 Milf# „ USfil#^M^"Vi 
350DCE^C^^bii 4/>0^o MtilUfliiK 25DC, 101kpao 

4 #nnn m C02/CH4 

^ no M* (mmol/g) CO2/CH4 tfc; 
co2 CH4 

io 3.82 0.20 19.1 
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-lc ^ 

1. -fa SAPO-34 mm 
mDGA- (SixAlyPz)02 i^, DGA m ^0^ 
(SixAlyPz)02 4^m=0.03—0.25; x, y, z 
Su AK P x=0.01-0.30, y=0.40-0.60, 
z=0.25-0.49, JL x+y+z=l o 

2. SAPO-34 XltMl 

No. 29 

1 9.4445 

2 15.942 

3 17.7583 

4 22.9708 

5 29.428 

3. -fa^-jtWJ^^ 1 SAPO-34 "k 

$&Wm T: 

SI02/A1203 =0.05-1.5; 
P205/A1203 = 0.5 - 1.5; 

H20/A1203 = 5 - 200; 

DGA/A1203 = 2.5 -30, DGA^J^H®; 

150-220 °C, £ g T H4t 5-72 /> Etf; 

C) TMiHSP 
mpmtfl SAPO-34 

^iiULfaftM-n^; {JmM^ 
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5. #n&^b) tftlMtrtfM 

6. 3 j^T^ftTffe a) 
t/43 DGA/A1203 =5.5-16o 

7. -ftiiffiwi 1-2 
ft SAPO-34 3-6 ^i^jtft SAPO-34 

400 ~ 700°C ̂  t f |J o 

1-2 {i 'iMBf^ft SAPO-34 3-6 
*&-£-/& ft SAPO-34 400 ~700°C$^Cti§M#SlJo 

9. -faCH4/C02B^^^MI4, 1-2 ft—^ 
ffi&ft SAPO-34 3-6 
SAPO-34 400 ~ 700°C^% t j«M§i[J° 
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