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Abstract: By taking a 150 000 tons/year carbon dioxide capture system in a power plant as the research object, a
comprehensive analysis was conducted for its water usage, water consumption and water balance. Moreover, the
water balance of the carbon capture system was experimentally studied and compared under different loads. The
experimental results show that, the main problem in the current capture system’s water balance is that the outlet
temperature at the top of the absorption tower is higher than the inlet flue gas temperature. Under high-load
conditions, the reaction heat inside the absorption tower is relatively large, resulting in an excessively high
exhaust steam temperature and a significant increase in system water consumption. After the outlet temperature of
the absorption tower was reduced from 54 °C to 43 °C, the system water consumption reduced by approximately
86.7%, demonstrating remarkable energy-saving effects. In light of this, combined with the actual operation
situation, suggestions are put forward to further improve the temperature field of the absorption tower and reduce
the outlet temperature of the absorption tower by adjusting the circulating water volume and enhancing the heat
transfer efficiency of the lean solution cooler and the tail gas scrubber. The experimental results can provide
guidance for efficient and economical operation of carbon capture systems.
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Fig.1 Process flow diagram of the carbon capture system
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Tab.1 Water quality parameters of the desalinated water in
carbon capture system
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Fig.2 The absorption-regeneration system model

23 ESKEITE

WS- R ST, S i KRR R KT
B R ER . RSN O AOR EK RS, R
FERVERE PR A, fEis TR, JE K P X
MR TRALEE, Dt ORI CE AL AT 3278 73

http://rifd.cbpt.cnki.net

(1) CO2- M ) L, W AL N 1 il B — M 4 ffil 7
40 Co TIRICES H VRS R AR 212 A A,
FIT AR UACEE N RIS HE VRS 38 B A K 7%
o KESDEITNRERREREL B psa =f (T),
IKAESERENE S BERE, Bl o=f(T,p)s




116 #A%E e

2025 4F

T3 T AR 8 T /K W4 T AR AR SRR T
PRI K ZE AT &
V,, =V, x Pt @)
Py
s Vi KSR R, mihs Vo AESER
WE, mih; psa NKZE S0 KT G2l BERT AR 1
METI), kPas pg WIHAET) (4%, kPa.
THAAEROE AR FEK S Am T EA HON:
AM=V,,, xp, —Vii X p; ®)
s Vo FRICE H DKZESARFE, méh; po
NS K ZE B BE, kgim®s Vi NTRISCEE N
FK SRR R, mih; pi ARSI /K F8 S,
R, kg/md.

3K ERIEE RS
3.1 AE afer Lt 7K A& B0 43 4

AW TR IR & 5 B T E AL S
% RGUHT T AR TOL N RRIFTEE RS HI/KFE
ik, TR R G L bristT S KT
g Rieh

1) WREE B R A E 48 1B S IRAS,
AR BRI S STIA H ARG K R 4ERF 60% 1405
2) IR AR RS T N 220~260 méft, SE
USSR R KR R SO S 4.
2 IR R, REGUSFEKERE AT 2
AR PER KARRE, A 3IA  100%0 S AFEK &
15 1.80 t/h.

# 2 TR THFEKESABREE Bz th
Tab.2 Test data for steam consumption under different working conditions
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