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Fig.3 Influence of an air blast flow in the desorption

tower on the separation efficiency
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Analysis and optimization of the purification performance
depending on the desorption process in biogas water
scrubbing technology

ZHANG Liang YIN LongTian LI XiuJin

(College of Chemical Engineering, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract; This study focuses on the influence of the desorption process and enhanced desorption optimization for
biogas upgrading using pressure water scrubbing technology. Two systems based on a packed absorption tower/
packed desorption tower and a packed absorption tower/rotating desorption bed were included in a pilot-scale
(25 Nm’/h) test device. In the tower/tower system the separation efficiency of the absorption tower rose rapidly
(with CO, concentration in the product gas y, below 3% ) along with the air blast flow Q, from 0 to 20 Nm’/h and
then tended to be stable. The optimal ratio of air blast flow @, and intake gas flow G was in the range 3 to 4 when
balancing efficiency and energy consumption. The effect of desorption on the separation performance was analyzed
under the conditions of pressure p 0. 85 — 1. 15 MPa, temperature T 10 - 25 °C, liquid-gas volume ratio L/G 1: 8 —
1:5, gas intake CO, concentration y, 35% —50% , and intake gas flow G 15 =30 Nm’/h. When the CO, molar
content in the intake water reached 0.000 1, the increase in the number of transfer units N,, was in the range
15.7% —-42. 8% relative to the pure lean liquid. The CO, concentration in the product gas y, decreased rapidly to
2.02% as the rotation speed exceeded 840 r/min and then tended to be stable in the tower/bed system. When the
rotation speed was over 1 120 r/min, the tower/bed system afforded higher separation efficiency than the tower/tow-
er system.

Key words: biogas upgrading; pressure water scrubbing; rotating packed bed (RPB) ; separation efficiency; de-

sorption influence
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