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Abstract: To develop a green, biodegradable, and multifunctional fertilizer coating agent, a basic
environmentally friendly coating agent (ZYSP) is prepared using plant asphalt, nutrient solution, paraffin wax,
and phosphate ester. Based on this, red and black dyes are added, and the paraffin wax content is increased to
explore its dyeing enhancement and moisture-proof functions. Comparative experiments with traditional mineral
asphalt-based coating agent (KKSF) demonstrate that when the new coating agent is applied to diammonium
phosphate, nutrient release time is effectively prolonged. Increasing the paraffin wax content significantly
enhances the viscosity of the coating agent, thereby improving moisture-proof performance. Adding dyes adjusts
the brightness and chroma of fertilizer granules, with black dye shows superior effects, while red dye potentially
degrades moisture-proof performance due to hydrophilic groups. Although the new coating agent has not yet fully
surpassed traditional products in comprehensive performance such as anti-caking, it exhibits advantages of
being environmentally friendly and biodegradable. Through component optimization, it demonstrates a feasible
path for performance improvement, providing experimental evidence for developing alternative multifunctional

environmentally friendly coating agents.
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Table 1 Complete dissolution time of diammonium

phosphate coated with different coating agents
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Table 2 Comparison of viscosity properties of different

coating agents

FPio AR EEC R/ (remin) B/ (mPass)

1 KKSF 60 100 12489
2 ZYSP 60 100 676.6
3 ZYSPR 60 100 651.7
4 ZYSPB 60 100 740.3
5 ZYSPS 60 100 861.2
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Fig. 1 Change in moisture absorption of diammonium

phosphate coated with different coating agents
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Table 3 Comparison of chroma and whiteness

properties of DAP coated with different coating agents

e mmA DAP Zi i 455

L a b E):3
1 38.03 2.72 6.11 37.67
2 KKSF 24.64 4.63 11.35 23.65
3 ZYSP 32.26 3.43 9.76 31.47
4 ZYSPR 33.41 5.06 9.11 32.60
5 ZYSPB 31.83 2.25 5.71 31.55
6 ZYSPS 35.65 3.15 8.46 35.02
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