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value inhibition effect
WANG Dong-liang'>* , WANG Fei', XIE Jiang-peng', FAN Xue-ying’
(1.School of Petrochemical Engineering, Lanzhou University of Technology, Lanzhou 730050, China;
2.Key Laboratory of Low Carbon Energy and Chemical Engineering of Gansu Province, Lanzhou 730050, China;
3.PetroChina Lanzhou Petrochemical Company Training Center, Lanzhou 730060, China)

Abstract: This study quantitatively analyzed the control mechanism of pH value on the distribution of CI”, HSOS,
and SO ions.To address the separation problem of SO,/HCI mixed gas,a single-tower water absorption process and a
dual-tower water absorption process based on the acidic inhibition effect were proposed and optimized. The results
indicated that within the pH range of —1 to 7,the dissolution of HCI remained pH-independent, whereas the dissolution of
SO, exhibited a pronounced pH dependence , with lower pH values effectively inhibiting the dissolution of SO,.The single-
tower water absorption process maximized HCI removal by increasing the liquid-gas ratio, yielding a qualified SO, product
at the top of the tower.However, this resulted in a dilute hydrochloric acid stream at the bottom, necessitating an energy-
intensive evaporation step for concentration to 31 wt%.In the dual-tower water absorption process,a 31% hydrochloric
acid product is obtained at the bottom of the primary absorption tower by reducing the liquid-gas ratio.The remaining SO,
gas ,which contains a small amount of HCl,is directed into the secondary absorption tower to remove HCI, resulting in a
purified SO, product.This process enhances the recovery rate of HCl and significantly reduces energy consumption.The
annual cost of the dual-tower water absorption process is 4.41% lower than that of the single-tower water absorption
process,and it has better process feasibility and environmental friendliness.
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