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Exploration and innovation modification of anti-caking performance of compound
fertilizer produced by drum granulation technology
YAN Xiangrui, XU Rui, QUE Renjiang, MA Xingmai, FENG Weizhen

(Yunnan Yuntianhua Yunfeng Chemical Co., Lid., Xuanwei 655400, China)
Abstract: The caking of compound fertilizers is a key problem restricting their production, storage,
transportation and application. Compound fertilizers produced by the drum granulation process are particularly
prone to caking issues. Based on the theories of capillary adhesion and crystal bridges, the caking mechanism of
compound fertilizers from both internal and external factors is analyzed. An integrated technical transformation
scheme for the entire process of drum granulation is proposed, including process improvement, optimization of
anti-caking agent system, and equipment upgrading. Through measures such as optimizing the spraying system
and ammoniation process, replacing single-stage drying with double-stage drying and supporting counterflow
cooling, expanding the screening area and improving the return material process, upgrading the atomization and
precise addition system of anti-caking agents, etc., the moisture content of the products is effectively reduced,
the caking rate of the products after one month of storage is decreased from 25% to 8% , the agglomeration
strength is decreased significantly, the particle roundness, nutrient uniformity and commercial value are
significantly improved. The production efficiency is increased, the cost is reduced, and annual cost savings
reach 16 million RMB Yuan, with an increase in profit of over 32 million RMB Yuan. At the same time, the
fertilizer loss and energy consumption are reduced. This scheme can provide practical reference for the upgrade
of anti-caking technology and sustainable development of the compound fertilizer industry.
Key words: drum granulation; compound fertilizer; caking mechanism; process improvement; optimization of

anti-caking agent system; equipment upgrading
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Fig. 1 Distribution of the spraying system before renovation
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Fig. 2 Distribution of the spraying system after renovation
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