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Study on producing of low nitrogen and high potassium special fertilizer for crops with

rotary drum-extrusion granulation
ZHONG Zhen, GAO Luyang, ZHANG Hanqing, ZENG Rui, ZHANG Jian, MA Hongju, CAI Yuanyuan

(Xinyangfeng Agricultural Science & Technology Co., Lid., Jingmen 448000, China)
Abstract: Due to the challenges of low ball forming rate, insufficient granule strength, and caking/pulverization
issues during the granulation process of sandy raw materials (ammonium chloride and potassium chloride) , a
parallel production system combining urea-based rotary drum equipment and double-roller extruders is
developed. Through optimization of key parameters including raw material fineness ratio, moisture content of
mixed slurry, and return material quantity, significant improvements are achieved in pelletizing efficiency and
process stability. Experimental results demonstrate: When the fineness of potassium chloride is 0.3 - 0.4 mm and
moisture content of mixed slurry is 1.4% - 1.6%, the single extruder ball forming rates are 75% - 85%. System
return material control at 12-16 t/h ensures stable hourly production capacity with low equipment failure rates.
The direct correlation between ball forming rate and granule strength is confirmed, with granule breakage rates
at different stages (primary screening 10%, drying 20%, cooling 5%) identified as main production constraints.
It is recommended to optimize lifting plate structures in drying/cooling sections, material conveying methods and
screening processes to reduce breakage rates, which is projected to increase production by 15%.
Key words: low nitrogen and high potassium special fertilizer for crops; rotary drum granulation; roll extrusion;

ball forming rate; particle strength; anti caking
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Fig. 1 Process flow of rotary drum-extrusion granulation to produce low nitrogen and high potassium special fertilizer for crops
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Table 1 The influence of raw material fineness on the

ball forming rate and particle strength of extruders
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Table 2 The influence of moisture in mixed slurry on the ball forming rate and failure rate of extruders
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Table 3 The influence of different return conditions on the ball forming rate and system stability of extruders
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Table 4 Particle damage rate for each section
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Table 5 Effects of drying and cooling process on product

moisture, strength and agglomeration rate
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