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Highly efficient capture and release system of low-concentration carbon dioxide using
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solid-liquid phase change of diamine (Department of Chemistry, Graduate School of Science,
Tokyo Metropolitan University) Xuanbing Li, Furong Cao, Soichi Kikkawa, Seiji Yamazoe

It is essential to establish a direct air capture (DAC) system that capture already emitted
atmospheric CO; in order to reduce atmospheric CO, concentration. The solid-liquid phase
separation type of amine absorbent, which captures CO as a solid deposit, has attracted
attention because of highly efficient reaction rate of amine absorbent with low-concentration
CO,". We reported that a DMSO solution of diamine can absorb low-concentration CO> with
high efficiency and can also release the captured CO; at a low temperature of 60°C?. In this
study, we developed a CO, absorption system based on gas-liquid contact between diamine
and low-concentration CO; gas to achieve highly dense CO; capture. When 400 ppm CO- gas
was distributed at 50 sccm to diamine (1.0 mmol), >99% CO, absorption efficiency was
maintained for >13 h. The presentation will show the absorption of low concentration of CO»
and desorption property of the captured CO; by this system.

Keywords: Absorption and desorption of carbon dioxide, low concentration of carbon
dioxide, contact of gas and liquid phase

BEICHEH &7z COr Z I L RKH D CO2 iR Z AR 51213, RRH D CO, % [E#
T2 (DAC) ¥ AT LADRESLNSHATH %, CO» & BEHHT Y L LTINS 2 EK
MDD T I IR, 7 X IR L ARIRE CO, D@ RN 2 EBTE 57
HIEAB SN TS Y, Fexld, 7 220 DMSO IR MEHEE CO, & B TR L,
72, 0COMEKIET CO ZMNTED Z L a®E LY, ABIFETIE, LV EBEETO
CO iz FHT D7, U7 I LIRRE CO, VA L DREHEMIC K % CO WIS A
T LERE LT, 400 ppm @ CO, 7T A% 50 scem TV 7 X (1.0mmol) (2Pt L7-E 2
S, 13 B EIZ D722 T>99%D CO 2 WINTE 5 Z & 2ffid Lz, R TIE, AV A
T BT K DAERIRE CO D[ENY, XY, B L7z COr DIBERFEIZ DWW THRE T 5,

=]
8

ency(%)

€O, removal effic

0 200 400 600 800 1000 1200 1400
time(min)

Figure 1.CO; removal efficiency
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