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Simulation and optimization on normal pressure treatment process for
nitrates-containing spend sulfuric acid

LI Jian-chang, ZI Can”™ , LIANG Xiao-feng, LIU Hua-jie, LIU Tao
(Zhejiang Shaoxing Research Institute, Tianjin University, Shaoxing 312300, China)

Abstract: According to the characteristics of nitrates-containing spend sulfuric acid and separation requirement, a
normal pressure treatment process consisting of denitration and concentration based on quartz distillation equipment is
developed for the treatment of nitrates-containing spend sulfuric acid.The process is simulated and optimized with Aspen
Plus software.The sensitivity analysis for denitration tower and concentration tower is completed, and the process design
operation parameters are optimized through taking the number of theoretical plates, feed position, reflux ratio, and top
recovery as independent variables,and the mass fractions of sulfuric acid and organic matter at the bottom of denitration
tower,,and the mass fraction of sulfuric acid at the top and bottom of concentration tower as dependent variables. It is
found that under the optimum process conditions, the coking phenomenon in concentration tower can be avoided if the
organic content in the denitration tower bottom is below 100 ppm. After concentration, concentrated sulfuric acid with a
purity of 98% is obtained,and the recovery rate of sulfuric acid exceeds 99. 9%.
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