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Figure 1 Flowsheet for absorption and desorption experiments (1-
mass flowmeter; 2-three-necked flask; 3-water bath; 4-magnetic stirrer;
5-condensing tube; 6-computer) (color online).
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Figure 2 The CO, gas-liquid equilibrium experimental set-up (1-water bath; 2-CO, container; 3-CO, absorption reactor).
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Figure 3 Photograph of phase separation of absorbents with different concentration after CO, absorption (MEA!: tertiary butanol: water=3:2:5, 3:3:4,

3:4:3, 3:5:2, 3:6:1 from left to right, representatively) (color online).

644



REFR: b 2018 4F 48 % 6 M

0.8
07}
*
—_ ° ’*’
h ° *e % w4
= - [ ]
= 06 or & Yt
E ° N n ‘V‘
3 s ¢ . ‘: v
° [ ]
% 05 w ® 30% MEA
* 316 B 3:4:3
® 325 v 352
¢ 334 A 361
0.4 s 1 PE———
10 100 1000
Peo (kPa)

Bl 4 40CF, COfEMEA/BUT BRI (K9 i CO,
Gr AR (R 238 FSOR )

Figure 4 Solubility of CO, in phase change absorbents versus CO,
partial pressure at 40°C (color online).
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Figure 6 The volume ratio of the phase change absorbents versus the
initial tertiary butanol concentration.
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Development of MEA phase change absorbent
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Abstract: Chemical absorption using MEA is one of the most mature technologies for carbon capture. However, the
huge energy consumption of MEA results in high CO, capture costs. In this article, for the purpose of reducing the
energy consumption, a new type of CO, phase change absorbent was developed based on salting-out effect, which
composed of MEA/tertiary butanol/H,O. The phase separation behavior, cyclic loading and the physical properties of
this phase changing absorbent were investigated by rapid screening experiment, as well as the CO, solubility under
40 °C and 0-0.5 MPa. The results show that the optimal cyclic loading of the phase change absorbent is up to
2.84 mol CO,/kg, which is 40% higher than that of the 30% MEA aqueous solution. The volume of the absorbent into
desorber is reduced by 65%. Application of such phase change absorbers will be beneficial to reduce CO, capture energy
consumption.
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