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Simulation-optimization for preparation of agricultural potassium humate from

Zhaotong lignite by using response surface methodology
ZI Chang-yu', LI Yan-hong'*" , ZHANG Yuan-qin' , LIANG Guang-bing'"
ZHAO Wen-bo', CHANG Li-ping”
(1.Faculty of Chemical Engineering, Kunming University of Science and Technology, Kunming 650500, China;
2.State Key Laboratory Breeding Base of Coal Science and Technology Co-founded by Shanxi Province and
Ministry of Science and Technology, Taiyuan University of Technology, Taiyuan 030024, China)

Abstract ; Potassium humate is a new type of potash fertilizer produced through potassium hydroxide reacting with
peat, lignite or weathered coal.It plays an important role in improving and repairing soil, stimulating crop root to grow,
increasing crop yield,and improving crop quality.In this study, Zhaotong lignite is used to produce potassium humate.
Taking the yield of potassium humate as the evaluation target, the effects of KOH concentration, reaction time and
reaction temperature on the yield of potassium humate are investigated. Box-behnken Design in Response Surface
Methodology is utilized to optimize the preparation conditions of potassium humate from Zhaotong lignite, and a good
mathematical function model is obtained. The optimal process conditions for the preparation of potassium humate from
Zhaotong lignite are inferred by using this model.lt is concluded that the yield of potassium humate is simulated to reach
56.60% under the optimized operation parameters that KOH concentration is 0.485 mol - L' | the reaction lasts for
2.10 h,and the reaction temperature maintains at 100°C. The experiment is again carried out under the optimized
parameters ,in which potassium humate yield reaches 56. 58% ,showing a good agreement with the simulation value.

Key words: Zhaotong lignite; potassium humate; response surface methodology; mathematical function model;

optimal process conditions
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