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TPSRMS Sudy of Adsorbed Methana over SAPO-34 and
SAPO-44 Molecular Sieves

DU Aiping®?, XU Lei', ZHANG Dazhi*'?, L1U Zhongmin' ", WANG Gongwei®

(1 Dalian Institute of Chemical Physics, The Chinese Academy of Sciences, Dalian 116023, Liaoning, China;
2 Graduate School of The Chinese Academy of Sciences, Beijing 100039, China)

Abdgtract : Temperature-programmed surface reaction-mass fectrometry ( TPSR-MS) and temperature-pro-
grammed desorption ( TPD) techniques were used to study the relationship between the cataytic activity of
SAPO-34 and SAPO-44 molecular Seves for methanol to olefin (M TO) reaction and their acidity. The result
showed that there were two kindsof active steson SAPO-34 and SA PO-44 molecular Seves, which were corre-
gonding to the acidic dtes with different strength on the molecular seves. The adsorbed methanol underwent
different reactions on different acidic stes. Methanol converted to dimethyl ether on the weak acidic stes, and
light olefins were formed mainly from the adsorbed dimethyl ether on the strong acidic stes. The efect of the
acid dte strength on the light olefin formation temperature was a9 € ucidated.

Key words: SAPO nmolecular Seve, methanol , adrption, light olefin, temperature-programmed surface reac
tion

1984 ,UCC SAPO-n MTO .
1 sApO-34 MTO (341,
: . SAPO-34 cC
( 0.43 nm)
- (TPSR-MYS)
(MTO) ZSM-5 SAPO-34 SAPO-44
(2] . SAPO- ,
a4 SAPO-34 CHA :
: 2003-11-10. , 1978

. Td: (0411) 84685510;

Email : zml @dicp. ac.cn.



620 25
1
1.1
(72.2%
Al>O3, ). (85 %H3PO, ,
), (25 %90, , ), } M @
, (EtsN, )
(CsH1aNHz , ).
SAPGC-34
n(Al,0;) n(902) n(HsPOs) n(EtsN) n(H0) =1
0.2 1 3 50, , (1
' ' 510 15 20 25 ‘3|o '#;5‘ - ‘4|o“‘ m ?0
, 200 20/
, 17 h, :
120 1 SAPO-34 SAPO-44 XRD
’ ' Figl XRD patternsof SAPO-34 (1) and
550 3 5h, SAPG-34 ; SAPC-44 (2) nolecular Seves
SAPO-44 ,
N(A,0s) n(S0,) n(HsPO,) n(GsHuNH,) n(H0) = 2.2 NHyTPD  CoHr TPD
10.612 40 96 h. 2 SAPO-34 SAPO-44 N Hz
1.2 TPD . , N Hz
X . NHs+TPD C,Hs-TPD , SAPO-44 186 457 .
0.2 g He SAPG 34 , SAPO-44 N Hs
650 30 min, 100 , )
He 30 min, NH; GCyHa , SAPO
He 30 min , , SAPC-44
650 , 20 /min, SAPOC-34
. , SAPO-34
TPSR-MS Micromeritics Autochem 2910
He ,
50 ,He 30 min
, 650 ,
10 /min, Omnistar 300
2
2.1 XRD
2
1 XRD . ,
SAPO-34 SAPO-44 @
(5 71 , SAPO-34 D = 100 200 300 200 500 600
9.44° 15.92° 20.5° ; Temperature (1C)
SAPG44 0 =9.36° ,20.67°,24.27° 2 SAPO-34 SAPO-44 NHz TPD
30.82° Fig2 NHg TPD profilesof SAPO-34 (1) and

SAPO-34  SAPGC-44

SAPO-44 (2) molecular seves



8 : SAPO-34  SAPO-44 TPSR-MS 621
3 SAPO-34 CHsTPD . GHy _ _
SAPO-34 . ) ! ! (12)
: C2Hq : 5 an
141 s CoHy : GoHy
, 205
(10)
()]
&
g
E
v
o 100 T200 300 400 S0 600

Temperature ('C)

3 SAPO-34 CoHs TPD
Fg3 CyHs TPD profile of SAPO-34 nolecular Seve

2.3 TPSRMS
2.3.1 SAPO-34 TPSRMS
el .y oy { NSV S L . [
MTO , 100 200 300 400 500 600
SAPO-34 TPSR-MS Temperature (C)
, 4. , TPSRRM'S 4 SAPO-34 TPSRMS
, 119 300 : , Fig4 TPSR-MS profilesof methanol adsorbed on
300 400 SAPO-34 molecular seve
M,/ z ratio: (1) 16, (2) 26, (3) 27, (4) 30, (5 31, (6) 32,
1. (7) 42, (8) 44, (9) 45, (10) 46, (11) 56, (12) 58
4 1 ,
120 ) SAPO-
, 164 ; 140 34
190 SAPO-34
, ,SAPO-34
, SAPO-34
1 SAPO-34 TPSRMS
Tablel TPSR-MSresult of methanol adsorbed on SAPO-34 nolecular Seve
Temperature region (119 300 ) Temperature region (300 400 )
M/ z Desorption Desorption peak Peak M/ z Desrption Desrption peak Peak
ratio ecies temperature () intensty ratio Jecies temperature () intendty
16 CHy4 140 250 weak 16 CHy4 325 weak
30 CHO 140 250 weak 26,27 CoHy 328 moderate
31,32 CH30OH 164 srong 42 CsHg 328 moderate
44 CO; 120 250 weak 44 CO, 328 weak
45 ,46 CH3;OCH3 217 strong 56 CyHg 328 weak
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