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Production process of industrial grade monoammonium phosphate and influence of sulfate

ions on its production process
LI Wenyu, ZHANG Guangzhong, LI Xianliang, Al Sunyang
(Songzi Stanley Yihua New Material Technology Co., Lid., Jingshou 434200, China)

Abstract: Due to the limited reserves and high value of phosphate rock, it is often necessary to ensure an excess of
sulfuric acid to guarantee the extraction rate and washing rate of phosphate rock. However, in the production process
of industrial grade monoammonium phosphate, sulfuric acid reacts with ammonia to form soluble ammonium sulfate,
which is difficult to separate, thus affecting product purity. To determine whether sulfate ions have an impact on the
production process of industrial grade monoammonium phosphate, statistical analysis is conducted on the acid data
used for industrial grade monoammonium phosphate production, the production process and the quality of the
finished product. It is found that sulfate ions in the raw materials has a negative impact on sedimentation and
filtration. Sulfate ions are difficult to remove completely by increasing the pH and enter the clear liquid, thereby
affecting the quality and output of the finished product. Therefore, appropriate measures should be taken to control
the sulfate index in phosphoric acid (such as reasonable control of the sulfate index in the extraction tank and
desulfurization of dilute phosphoric acid, etc.). After transformation, the purity of industrial grade monoammonium
phosphate can be increased from 97.69% to 99.60% , the content of sulfate can be decreased from 1.31% to 0.23%,
the production capacity of the team has increased from 61 tons to 115 tons, improving the benefits of the industrial
grade monoammonium phosphate system.
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Fig. 1 Production process of industrial monoammonium

phosphate by refined acid method
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Fig. 2 The process flow of intermittent crystallization method
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Fig. 3 The process flow of continuous crystallization method
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Table 1 Chemical composition of wet-process

phosphoric acid

w(P0s5)/  p(S0:)/  w(MgO)/  w(Fe0,)/  w(ALO:)/  w(F)/
% (g-mL™") % % % %

20.8 0.04 1.20 0.49 0.78 1.4
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Table 3  Single-reactor yield and analysis data of the
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Table 4 Production of industrial grade monoammonium

phosphate from phosphoric acid without desulfurization

R Tk kR — %k

BH  w(P,0s)/ p(S03)/  w(MAP)/ w(BEBR w(P,05)/ w(N)/ }ffi
% (gml") % W% % % t%

1 2023 0.037 98.12  1.00 60.54 12.01 45

2 20.56  0.036 97.89 145 6040 11.85 43

3 2122 0.039 9758 147 6021 1206 71

4 2155  0.034 9752 1.18  60.17 12.06 70

5 2178 0.032 9757 153 6020 12.00 61

6 2131 0.032 9747 125 60.14 1210 75
SERME 2111 0.035 9769 131 6028 1201 61
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Table 5 Production of industrial grade monoammonium

phosphate from phosphoric acid after desulfurization
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P
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BH  w(P05)/ p(S0:)/  w(MAP)/ w(BilR w(P.05)/ w(N)/
% (geml™) % H)% % %

1 22.76 0.015 99.53 028 6141 1197 102
2 2294  0.016 99.77 0.11 61.56 1191 121
3 22.25 0.034 99.51 026 6140 12.00 106
4 2230  0.024 99.71 0.10  61.52 11.96 122
5 22.25 0.030 99.54 032 6142 1197 121
6 21.78 0.026 99.51 028 6140 11.96 118
SEE 2238 0.024 99.60 023 6145 1196 115
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