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Study on effect of diethylene glycol dimethyl ether on CO, capture performance and
phase separation mechanism of amine water-lean absorbent

HOU Dawei
(China Datang Corporation Science and Technology General Research Institute Co., Ltd., East China Electric Power Test &
Research Institute, Hefei 230011, Anhui, China)

Abstract: Chemical absorption is an important CO, capture technology, among which water-lean absorbent has been widely studied due to
their advantages of fast capture rate, high CO, absorption capacity and low regeneration energy consumption, etc. Chemical absorbent based
on 1,3-diaminopropane (DAP)/tetramethylethylenediamine (TMEDA)/H,O exhibits excellent CO, capture performance, while the amine
water-lean absorbent prepared by replacing part of H,O with physical solvent can further reduce regeneration energy consumption.
Amine water-lean absorbent DAP/TMEDA/DMEDEG/H,O was prepared by the addition of diethylene glycol dimethyl ether (DMEDEG)
to DAP/TMEDA/H,0. Effect of m(DMEDEG): m(H,0) on the CO, absorption and desorption performance of DAP/TMEDA/DMEDEG/H,O was
investigated. Nuclear magnetic resonance (NMR) and quantum chemical calculation were used to analyze the reaction and phase-separation mechanisms
of DAP/TMEDA/DMEDEG/H,0. Additionally, the corrosiveness and regeneration energy consumption of DAP/TMEDA/DMEDEG/H,0O were
studied. The results show that by fixing the DAP + TMEDA mass fraction in DAP/TMEDA/DMEDEG/H,0 at 50%, DAP/TMEDA/DMEDEG/H,0
exhibits the maximum CO, cyclic load (3.549 mol/kg) with m(DMEDEG): m(H,0) of 1:9. The reaction between DAP and CO, mainly
produces carbamate (DAPCOOQ "), and the intermediate product (DAP'COQ") facilitates the protonation of TMEDA. After 7 d of corrosion
of 20# carbon steel sample under certain conditions, the corrosion rate of DAP/TMEDA/DMEDEG/H,O0 is -1.035. Under certain conditions,
the regeneration energy consumption of DAP/TMEDA/DMEDEG/H,O (approximately 4.13 GJ/t) is slightly lower than the regeneration
energy consumption (approximately 4.20 GJ/t) of monoethanolamine with mass fraction of 30%.
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Fig.1 Schematic diagram of bubbling reaction device
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Fig. 8 Analysis results of weak interactions between products
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