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Study on CO,/CH, separation properties of DIPA-modified mesoporous molecular sieve SBA-15

WU Cai-li', LIU Xiu-wu', SU Wei?, CAO Ji-linl, HAN En-shan
(1. School of Chemical Engineering and Technology, Heibei University of Technology, Tianjin 300130, China;
2. High Pressure Adsorption Laboratory, Tianjin University, Tianjin 300072, China)

Abstract: Accumulation of CO, and CH, in the atmosphere is considered responsible for greenhouse effect and the world cli-
mate change, therefore, capture of CO, and CH, from the mixture gas becomes an inevitable task. Pressure swing adsorption (PSA) is
an effective method to separate mixture gas, and its key is to find a selective and efficient adsorbent. A modified adsorbent for high
selective separation of CO,/CH, was prepared by amine-functionalizing the hydrothermal synthetic mesoporous silica SBA-15 with DI-
PA. The modified and unmodified SBA-15 were characterized by different methods, and their ordered structural properties were con-
firmed. The pore space was totally filled with DIPA in the DIPA-modified SBA-15. For the DIPA-modified SBA-15, the CO,/CH, se-
lective separation performance was greatly improved, and the separation coefficient could be up to 46.75, while the adsorption of CH,
was reversible, but the adsorption of CO, was only partially reversible. Loaded DIPA did not remarkably reduce the adsorption ca-
pacity of CH,, but considerably increased the adsorption capacity of CO,. To test the reversibility of CH, and CO, adsorption on the
DIPA-modified SBA-15, saturated adsorption and regeneration were repeatedly performed in a single column packed with the DIPA-
coated SBA-15. After 6 adsorption-regeneration cycles, the adsorption of CH, and CO, were reversible with a constant adsorption ca-
pacity, and right now the separation coefficient was 15.5. The CO, adsorption capacity of DIPA modified SBA-15 increased with tem-
perature. Considering both adsorption capacity and regeneration of CO,, DIPA modified SBA-15 showed best performance at 45°C.

Key words: DIPA-modified SBA-15; carbon dioxide; methane; adsorption separation; selective separation; regeneration
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