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Abstract — Conversion of DME (dimethyl ether) or methanol to light olefins (ethylene, propylene, butenes) over
SAPO-34 were systematically studied, where it was observed that DME was dehydrated to light olefins and partially
converted to by-products such as CO and CO, at various reaction temperatures on the time-on-stream. SAPO-34 cata-
lyst during the DTO (dimetyl ether-to-olefins) reaction was significantly deactivated compared with MTO (methanol-to-
olefins) reaction. By addition of water to the reaction feed, the yield to light olefins was not only increased, but the life
time of the catalyst was also prolonged by the suppression of the coke formation by steam.
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Fig. 1. X-Ray powder diffraction pattern of as-synthesized SAPO-34.
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Fig. 2. Scanning electron micrograph of as-synthesized SAPO-34.
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Fig. 3. Effect of reaction temperature on methanol conversion and
product selectivity (catalyst: H-SAPO-34, feed: MeOH : N,=1 :
11 (mol/mol), WHSV(MeOH)=1.0 h™", reaction time=20 min).
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Fig. 4. Effect of reaction temperature on DME conversion and product
selectivity (catalyst: H-SAPO-34, feed: DME : He=1 : 6 (mol/mol),
WHSV(DME)=1.3 h™', reaction time=20 min).
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Fig. 5. Effect of reaction time on the distribution of products in the
methanol dehydration (catalyst: H-SAPO-34, feed: MeOH : N,
=1 : 11 (mol/mol), WHSV(MeOH)=1.0 h%).
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Fig. 7. Effect of water co-feed on the distribution of products in the
DME dehydration (catalyst: H-SAPQ-34, feed: DME : He=1 : 6
(mol/mol), WHSV(DME)=1.3 h™', reaction temperature=450 °C).
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Fig. 8. Comparison of the catalytic activity changes during DME dehy-
dration in the presence of water and absence of water (cata-
lyst: H-SAPO-34, feed: with water: DME : He : water=1 : 6 :
3, without water: DME : He=1 : 9 (mol/mol), WHSV(DME)=
1.3 h™', reaction temperature=450 °C).
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Table 1. Catalytic performance of the SAPO-34 catalyst with different
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DME 38.02 35.17 11.09 82.22

WHSYV of methanol 1.0 h™
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