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Study on the preparation of petroleum-based coating oil for DAP and its anti-caking effect
MIAO Zhimei', DAI Jinfeng’, DU Jialei’, WU Feng', LONG Wenheng’, XUE Henan’
(1. Faculty of Chemical Engineering, Kunming University of Science and Technology, Kunming 650500, China;
2. Research Institute, Yunnan Yuntianhua Co., Lid., Kunming 650228, China)

Abstract: Petroleum-based coating oil is widely used in phosphate fertilizer production due to its excellent
film-forming properties and stability, and low cost. The preparation and performance evaluation of coating oil
using asphalt, mineral oil, paraffin and phosphate ester as the main raw materials are studied. A
petroleum-based oil-coated DAP fertilizer is developed, exhibiting good anti-caking properties. By optimizing the
formulation, a coating oil is obtained with asphalt and mineral oil as the main components, supplemented with
paraffin and phosphate ester, which demonstrates a viscosity of 1 164.6 mPa-s and a density of 958.8 kg/m’ at
60 °C with the addition amount of phosphate ester of 4%. Fertilizer granules wrapped with 0.25% coating oil
shows excellent anti-hygroscopic properties (moisture absorption rate < 0.5% ) and anti-caking performance at
35 C and 70% relative humidity, with L', " and b" color parameters meeting the color requirements for brown
phosphate fertilizer. Further increasing the phosphate ester content in the coating oil to 12% significantly, the
uniformity of the coating is improved and the anti-caking effect is increased by 84%.
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Fig. 1 Clumping test
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Fig. 2 Moisture absorption rates of DAP with different coating

amounts
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Fig. 3 Moisture absorption rate and clumping rate of 64% DAP wrapped with 0.25% coating oil
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Fig. 5 SEM images of uncoated DAP fertilizer particles before
and after moisture absorption
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Fig. 6 SEM images of DAP fertilizer particles coated with oil
before and after moisture absorption
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