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Abstract: The catalytic performance of pure-phase and rare-earth modified silicoaluminophosphate molecular sieves
with AEI structures were investigated by dimethyl ether to olefins (DTO) reactions. It demonstrated that the crystalinity
of metal modified SAPO-18 molecular sievesis high. For the catalytic reaction, the optimum space velocity is DME/N,
= 10/200 mi/min. Under these conditions, the selectivity toward propylene is aways much higher than that of ethylene
in both SAPO-18 and RE-SAPO-18 used as catalysts. Moreover, the modification of SAPO-18 by Ni and La improved
the catalytic activity, while the modification by Ce has a reverse effect. The catalytic activity and stability were signifi-
cantly enhanced especially for RE-SAPO-18. The medium acid strength, which was attained in SAPO-18 catalyst, can
catalyze DTO reaction more efficiently for improving catalyst lifetime and product selectivity. At the optimum condi-
tions, Y-SAPO-18 catalyst gave a DME conversion of 99.3%, together with selectivity to ethylene of 26.8% and pro-
pene of 35.0%.
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Figure 1. Dependence of the catalytic performances of DTO on temperature
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Figure 2. Catalytic performances of DTO over different metal incorporated SAPO-18
2. TEIGEMEa SAPO-18 fE kb — ARk HHERRIG IR A Rtk 1 B

SAPO-18. #E%IT#* 1, MWEFTTLUE HaEEELL N
0.2 FH 0.4 [ A 751555 — FF ksl AE BRI Je (1 e P B 2
U, AR K R R 1 (93 A 72.6%H11 90.7%) - X
FERFAES TIERT S MEACRESAF 5l
LI, A e e S B AR, Ak
B R S BRI, AR EE L SM1 LA
BENEH, (25T EPE Si(4AL): & R T
ES REEET, REE TSR SM2 HLEHECE S,

1% EreA: Si(3Al), Si(2A1), Si(1A1)AI Si(0A1)

50

BOAr RS o AR B RERC AL AT B B B H L (1) 5
% Si(4A1), Si(3A1), Si(2AL)FI Si(LAIFIFFif1E,
RUBEEREAS LI HEOR, (AR R RR IS 5, AT B AR
AT RRR S i e 1A

34. EWFIREFS

AT UG L 4 R et SAPO-18 Ko — ik
AR R I FR e 1, A I7E I BRE 400°C , No/DME
= 50:5 &M R T SAPO-18 A1 LaSAPO-18 (1)

Copyright © 2012 Hanspub



SAPO-18 73l L = FF i LR o e PO FRE AL P REAIT 7

Table 1. Catalytic performances of DTO over various SiO,/Al,O3
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Figure 3. Time on stream conver sation of DM E and product dis-
tributionsfrom DTO at 400°C on SAPO-18
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Figure 4. Time on stream conversation of DME and product dis-
tributionsfrom DTO at 400°C on LaSAPO-18
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