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Research on Mass Transfer Performance of Modified Plastic Packing for
Carbon Capture Absorber
WU Yutao, GU Yongzheng, ZHAO Rui, HUANG Yan, FANG Mengxiang*, YU Xuehai, DONG Wenfeng,
WANG Tao, WANG Qinghui
(State Key Laboratory of Clean Energy Utilization (Zhejiang University), Hangzhou 310027, Zhejiang Province, China)

ABSTRACT: Using plastic packing instead of stainless steel
packing can significantly reduce the investment cost of carbon
capture absorber. In order to improve the mass transfer
efficiency of packing, it is necessary to evaluate its mass
transfer performance in different solvents systems. Based on
COz(air) — NaOH solution system, different solvents properties
was simulated. The surface tension of the solution was changed
by adding non-ionic surfactant and the viscosity was changed
by adding polyethylene glycol. The mass transfer performance
and characteristics of ST 250Y hydrophilic modified plastic
packing and stainless steel packing were tested and compared
in a packed column with an inner diameter of 300mm and a
packing height of 2000mm. The experimental results show that
the mass transfer properties of modified plastic packing and
stainless steel packing have similar characteristics under
various conditions, and modified plastic packing has more
advantages in solvents with low surface tension. Based on the
experiment, the prediction correlation of the two kinds of
packing is fitted, which can accurately predict the effective
mass transfer area of the packing under different gas velocity,
liquid surface tension and viscosity. The predicted results are in
good agreement with the experimental values.

KEY WORDS: chemical absorption; hydrophilic modified
plastic structured packing; surface tension; gas velocity;
viscosity; effective mass transfer area
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Table 1 Test packing structure parameters
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Table 2 Experimental solution and parameters

SEIG TR u/(mPa s) o/(mN/m)
0.1kmol/m?® NaOH (4 T.4%0) 0.90 72.0
0.1kmol/m® NaOH-+125 ppmv TERGITOL NP-7 30.8
0.1kmol/m® NaOH+180 ppmv TERGITOL NP-7 13.0
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0.1kmol/m® NaOH+0.10 wt%% 2, — % 2.25
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COp: COMMTAN; PT: FEJjfE/KES: FT: VHERE:
FT2: WS TT: BEARSE
CO,: CO; analyzer; PT: pressure sensor; FT: V cone flowmeter;

FT2: electromagnetic flowmeter; TT: temperature sensor
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Fig. 2 Experimental device
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tower and different liquid loads
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Fig. 5 Comparison between model prediction and
experimental results of stainless steel packing under
different surface tension and gas velocity
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experimental results of modified plastic packing under
different surface tension and gas velocity
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