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Laboratory unit for the removal of carbon dioxide by

Alkaline parawood ash solution using packed column
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Abstract

This research aimed to design, assemble and test the laboratory scale
absorption system. The packed column type absorber was made from transparent
acrylic tube with 10 cm inside diameter and total height of 2 m. The column was
random packed with nylon raschig ring which inside diameter, outside diameter and
length is 1.0 cm, 1.2 cm and 1.2 ¢cm, respectively. The packed bed height was 1.4 m
with surface area of 365 m’/m’ and void volume of 0.814. The operating liquid flow
rate range of the system is 5-720 L/h while the gas flow rate can be fed at 1-13
L/min. Flooding point was observed at pressure drop higher than 28.75 cm H,O/m
packing height. CO, removal by chemical absorption with alkaline parawood ash
solution was conducted to test the packed column system. Maximum pH at 12.4 of
ash solution was used as absorbent to remove 41%v/v CO, in air stream. The highest
CO, removal efficiency of 95.16 % was achieved at the gas flow rate and absorbent
flow rate of 10 L/min and 50 L/h, respectively. CO, removal efficiency by NaOH
solution at the same pH was also compared. The result showed that the CO,
removal efficiency when using NaOH solution was less than using the ash solution
approximately 1.8 times. Moreover, the chemical price to remove a kilogram of CO,
was calculated. It was found that 6.66 baht of chemical price must be paid for NaOH

while it is unnecessary to pay for residue wood ash.
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ash solution



