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. XRD , (4) CHA
1. XRD (7 , (1) ,
AFI , (2 @) AEL SAPO-5 ,AIPO-11 ,SAPO-11 SAPO-34
1
Table 1 Molar compostion of the 2l-gd reaction mixtures and the crystalline products
Molar compostion of reaction mixture Product Molar compostion of crystdline product
1. 2Et3NH- 1. 0P,Os: 1. 0AI;O3- 0. 490, 50H,0 SAPO-5 Alo.50Po.4490.0602
1.0 ProNH- 1. OP,0s: 1. 0AI 03 40H,0 AIPO-11 Alo.50Po.5002
1.0 PraNH- 1. OP,Os: 1. 0AIO3: 0. 490, 55H,0 SAPC-11 Alo.50Po. 45 0.0602
3. 0Et3NH- 1. 0P,0Os- 1. 0AI,03- 0. 290,- 50H,0 SAPO-34 Alo.50Po. 445 0. 0602
SAPO
SAPO-5,5APC-11 SAPO-34
a1
1 2
(2) SAPO )
(3) SAPC-11 SAPO-34 JSAPO-5
, 573 K
@ . SAPO-11
. N Hs SAPO-5 N H3
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28 /(° ) SAPG-34, 683 K 475 K
1 XRD , ,
FHg1l XRD patternsof the crystaline samples
(1) SAPO-5, (2) AIPO-11, (3) SAPO-11, (4) SAPO-34 SAPO-34 SAPO
2.2 NHs-TPD 2 2.3
, AlPO-11, ,SAPO-5,SAPO-11
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SAPO-11 SAPO-5. ,
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eh SAPC-11 ,

2
2
2 -/L Table 2 Pore distribution and BET surface

area of the crysalline samples

Q - Samol Micropore Mepore
L 1 hl hl 1 pe I
873 773 673 573 473 373 Opening V/ (cm¥q) A/ (m¥a) V/(cm*q) Al (m%q)
T/K SAPO-5 12ring 0.084  157.53 0.036 28.22

AIPO-11  10-ring 0.063 120.15 0.042 21.55
SAPO-11 10-ring 0.067 136.85 0.043 38.74
SAPO-34  8ring 0.273 554.48 0.020 3.492

2 NHz TPD
Fig2 NHs TPD profilesof the crystaline samples
(1) SAPO-5, (2) AIPO-11, (3) SAPO-11, (4) SAPO-34
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Table 3 Dehydroisomerization of n-butane SAPO-11
over Pd/ SAPO at 823 K
Catavst X (rCsaHig) Sdectivity (w/ %) ! Ce
Y % C G i) ici_ Ci G :Pd/ SAPO-11 ,
Pd/ SAPO-5  12.70 21.32 1.81 10.76 76.30 0.55 .
Pd/AIPO-11  13.84  8.53 6.58 17.57 84.61 0.22 Pd/ SA PO-34 , SAPO-34
P/ SAPO-11  41.38  19.32 8.84 29.24 70.13 0.70
Pd/SAPO-34  8.99  43.60 1.45 6.23 54.95 0.22 '
C1 G377 CHj+ CyHg+ CoHy + C3Hg + CsHe '
Pd/ SAPO-11 G G SAPO5
AlIPO-11 ,
Pd/ SAPO-11 , Pd/ ’ !
SAPO-34 Pd/ SAPO-5 ,
Pd/ SAPO-11. ,Pd
Pd/ Al PO-11 , HH CH ,Pd
C4 y 1]
Sachtler MY ,
(8] ;
, SAPO
, Pd/ SA PO Pd/ AIPO )
o1 , Pd/ SAPO-5 > Pd/
Cs SAPO-11 > Pd/ SAPO-34 ,

) Pd
4 (60) Pd
,Pd/ SAPO-11
1.33nm
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4 Pd : XRD
Table 4 Propertiesof Pd particles supported on
the molecular Seve sanples

Catdyst w (Pd)/ % D/ % “d/nm
Pd/ SAPO-5 0.19 40.24 2.78
Pd/ SAPO-11 0.21 84.28 1.33 1 , ' . (Xio T C, Wang H
Pd/ SAPO-34 0.20 35.57 3.15 )
w(Pd)— Pd loading, D — Disperson degree, d — Active T,Chen Fetal. ChinJ Catal) , 1998, 19(2) : 139
diameter 2 , , . (Xiao T C, Wang H
T hen F I. Chi 1 .
Pd , SAPO-5 SAPO-34 Pd ,Chen F et al. ChinJ Catal) , 1998, 19(2) : 144
3 Byggningsbacka R, Kumar N, Lindfors L-E. Catal Lett,
' ' 1998, 55(3) : 173
; Pd/ SAPO-34 , o )
Didillon B, Travers C, Burzynski }P. US5866 746. 1999
’ ! 5 Vidra A, Tovar M A, Faf C et al. J Mol Catal A,
SAPO-34 Pd ; ; 1999, 144(1) : 101
+
Pd(NHz) 3 6 , , . (We Y X, Wang
SAPO-34 ,  SAPO-34 GW,Liuzh M et al. ChinJ Catal) , 2001, 22(1) : 15
Pd 7 LokB M, MessnaCA, Patton RL et al. US4 440871.
, , 1984
, . 8 SmmerJ, Jost R, Hachoumy M. Catal Today, 1997, 38
Pd/ SAPO-11 (3): 309
Pd ) 9 KrannilaH, Haag W O, GatesB C. J Catal , 1992, 135
(1) : 115
10 Meriaudeau P, Tuan V A, Lefebvre F et al. Microporous
Mesoporous Mater , 1998 , 22(3) : 435
Pd/ SAPO-11

11 Sxchtler WM H, Zhang ZC. Adv Catal , 1993, 39: 129

Effects of Acidity and Pore Sructure of SAPO Molecular Sieves on
Dehydroisomerization of n-Butane to Isobutene over Pd/ SAPO Catalysts

WEI Yingxu , WANG Gongwei , L IU Zhongmin, XU L& , XIE Peng
(Dalian Institute of Chemical Physics, The Chinese Academy of Sciences, Dalian 116023, China)

Abstract : Severd auminophosphate and slicoaluminophosphate molecular seves were syntheszed. The
XRD resultsindicated that the samples have different crystal structure. The acidity and pore distribution of
the samples were measured by usng NHs- TPD and physicad adsorption of nitrogen. The supported Pd cata
lyst samples were prepared based on the molecular deves and used for dehydroisomerization of n-butane to
iobutene. Poor activity and sdectivity for iobutene were obtained over Pd/ SAPO-5 catayst with weak
acidity and over Pd/ SAPO-34 catalyst with narrow pore opening. Pd/ SAPO-11 with 10-member ring pore
opening showed the highest activity and selectivity for isobutene. Based on the characterization data and re-
action results, the effectsof acidity and pore structure of the catalyst sampleson their cata ytic performance
were discussed.

Key words: butane, dehydroisomerization , iobutene, slicoa uminophogphate molecular seve, acidity , pore
distribution, meta digperson
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