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Development and properties of physical solvent phase separation absorbent for
coal-fired flue gas
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Abstract: Chemical absorption method is an effective way to capture CO, from flue gas of coal burning.
Compared with traditional organic amine absorbent, two-phase absorbent can significantly reduce the regenerative
energy consumption and the cost of trapping. Developed a new type of physical solvent two-phase sorbent MAD,
diethylene glycol dimethyl ether as split-phase agent, ethanolamine and hydroxyethyl ethylenediamine as the main
agent, its absorption regeneration performance, viscosity, water phase proportion and phase separation interval
was tested, the two phase respectively for nuclear magnetic resonance (NMR) spectroscopy to determine the
composition and phase splitting mechanism. The absorption and regeneration performance of the optimized
absorbent is better than that of the traditional 5 mol/L ethanolamine absorbent. The cyclic absorption capacity can
reach 2.086 mol/kg, more than 99% of CO; is enriched in water phase, and the flow of absorbent into the
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regenerator can be reduced by about 40%. The viscosity of water-rich phase is lower than 10 mPa-s, the
theoretical regeneration energy consumption is 2.688 GJ/t, which has a good industrial application prospect.
Key words: phase separation absorbent; chemical absorption; organic amine; carbon dioxide capture
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Tab.1 Specific composition and abbreviation of absorbent
MAD of different formulations

LR wi%
L)

AEEA MEA DEGDME 7K
25%A 25 0 40 35
5%M-+20%A 20 5 40 35
10%M+15%A 15 10 40 35
15%M+10%A 10 15 40 35
20%M+5%A 5 20 40 35
25%M 0 25 40 35
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Tab.2 Different formulations of rich liquid organic phase,
water phase load and circulation capacity

- Bt mol/kg KA G
AU KA wHaE %
25%A 0.013 8 3.645 1.433 99.70
5%M+20%A 0.0156 3.731 1.620 99.65
10%M+15%A 0.0135 3.493 2.086 99.63
15%M+10%A 0.0130 3.524 1.872 99.67
20%M+5%A 0.0255 3.426 1.711 99.68
25%M 0.012 8 3.169 1.666 99.65
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Tab.3 MAD absorbent aqueous phase organic amine
component concentration
it 7 MEA ¥ JE /(mol-kg™") AEEA & /(mol-kg!)
25%A 0 2.78
5%M+20%A 1.31 2.04
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Fig.13 Rich liquid viscosity of MAD-1 absorbent changes
with load (40 ‘C)
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Tab.4 Regeneration of MAD-1 absorbent at different

temperatures
IR/ °C TG %5 &/ (mol kg A%
80 0.074 2.00
90 0.574 15.48
100 1.258 33.93
110 2.374 61.98
120 2.445 63.84
224 4 mh KFIKRBERLE

AE AL

7E 4 mP/h AR se & 4T T MAD-1 B
WHESLIZATSES, RIMESISITRE] 24 he ffE
SEHG T R FOO B ) P AR REAE LR 5.

4 m?/h B COL RIS 58 S 25 R
SEBR TV N AR A — 5 Z8E . S256 & RO f
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N F AR ARG A, BT SRR &R A EL A,
FHAEMIECNEOR, 1552 P AR ReFE o DRI AE
THE R SR AR BEAFEIT, K SEBR A REFE S5 5050
£ 5 mol/L MEA St T4 T 5 b B AL REAE ) 22 (A
i BRSO P AR REFE Bt

x5 4Amh WERWRGTITSHRER

Tab.5 Operation parameters and results of 4 m3/h chemical

absorption system

BH ol
A /(L min) 0.68
A AR E/(L-min™) 60
AR R R/ (mh ) 8.73
FAE B n#ATh # kW 1.05
R/ % 87.3
HEBARFE/(GIt) 4221
ML o MEA BAREFE/(GIt) 5.233
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