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Preparation of instantly soluble potassium dihydrogen phosphate using low-temperature
expansion technology
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Abstract: In the field of agricultural drone spraying (aerial application) , crystalline and ground-milled
potassium dihydrogen phosphate (KH,PO,) face core technical bottlenecks such as slow dissolution rates,
frequent mnozzle clogging, and poor compatibility. Based on the core principle of “low-temperature
evaporation-instant pressure release” ,a low-temperature expansion (LTE) technology suitable for the industrial
production of KH,PO, is developed. Through precise modification of existing production equipment and
optimization of process parameters, the industrialized production of highly expanded, instantly soluble KH,PO,
is successfully achieved. The product exhibits a hollow porous “popcorn-like” structure, with a natural settling
dissolution time of only 3 s under 300-fold dilution, dissolving immediately upon contact with water without
stirring, leaving no sediment or residue, and showing no caking after 30 days of accelerated storage. Industrial
operation datas indicate that with a total investment of 2 million RMB Yuan, an annual production line of 20 000
tons is established. From 2022 to 2024, the cumulative net profit reaches 7.197 4 million RMB Yuan, with an
investment payback period of only 0.83 years. This study provides a replicable technical model for the green and
low-cost upgrading of traditional phosphochemical equipment, holding significant engineering practical value for
promoting the localization of high-end water-soluble fertilizers and supporting the development of precision
agriculture.
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Table 2 Orthogonal experimental factor level
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Table 3 L, (3') Orthogonal experimental results and

range analysis

SLG RHR N I PO WE TR
2 wKHPO)/% JREF/C JEJ1/MPa JREE/C BfEls /%
1 42 80 0.6 300 52 997
2 42 85 0.7 340 35 998
3 42 90 0.8 400 48  99.6
4 45 80 0.7 400 3.1 999
5 45 85 0.8 300 3.0 998
6 45 90 0.6 340 42 997
7 48 80 0.8 340 63 995
8 48 85 0.6 400 57 99.6
9 48 90 0.7 300 6.1 995
K, 4.50 4.87 5.03 4.77
K, 343 4.07 423 4.67
K; 6.03 5.03 4.70 453
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Table 4 Product indicators of KH,PQ, with low-temperature expansion technology %
i H Fik w(KH,PO.) w(P:0s ) w(K,0) w(H,0) w(Cl) w(IKANEYD)

kbR PEAE iy =98.0 =51.0 =338 <0.5 <10 <03
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Table 5 Production, sales and benefits of KH,PO, from 2022 to 2024
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20224 1762.72 2025.32 1 688.69 336.63 1909.73 520 ~ 680
2023 4 1 338.40 1362.61 1 147.01 215.60 1610.87 550 ~ 720
2024 4 989.27 900.56 733.05 167.51 1693.31 580 ~ 750
A1 4090.39 4 288.49 3568.75 719.74
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