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Technical transformation and application practice of powder flow cooling process for

600 kt/a diammonium phosphate plant

YANG Yaohui

(Yunnan Three Circles-sinochem Fertilizer Co., Lid., Kunming 650114, China)
Abstract: In response to the problems of high finished product temperature, high energy consumption, and
excessive dust content in the tail gas of the original two-stage fluidized bed cooling system of the 600 kt/a
diammonium phosphate (DAP) plant of Yunnan Three Circles-sinochem Fertilizer Co., Ltd., a powder flow plate
heat exchanger cooling process is adopted for technical transformation. After the transformation, the finished
product temperature of DAP is reduced from 59.1 °C before the transformation to 43.0 °C, with a temperature drop
of 16.3 °C , effectively solving the quality problems such as product storage discoloration and uneven material
distribution; The system power consumption is decreased from 850 kW to 96 kW, with a reduction of 88.7%, and
the annual electricity savings are 5.428 8x10° kW « h, with annual electricity cost savings of 2.171 5 million RMB
Yuan; The tail gas particulate emission concentration is reduced from 453.66 mg/m’ to 76.64 mg/m’, with a
decrease of 83.1% , meeting the GB 16297—1996 standard. This technical transformation achieves a coordinated
improvement in product quality, energy-saving benefits, and environmental performance, providing a replicable
technical solution for the green and low-carbon upgrade of similar ammonium phosphate plants.
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Fig. 1  Cooling process of the fluidized bed
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Fig. 2 The cooling process of powder flow plate heat

exchanger
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Table 1 Comparison of diammonium phosphate

material temperature before and after reforming
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Table 2 Comparison of electricity load of two cooling

processes
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Table 3 Comparison of tail gas emissions before and

after reforming
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