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Research on removing Fe, Al, Mg impurities from wet-process phosphoric acid for
ammonium phosphate production

LI Hua
(Yunnan Tian’ an Chemical Co., Ltd., Anning 650309, China)

Abstract: In response to the problem of poor slurry flowability and decreased product quality caused by the
increased impurity content of iron (Fe) , aluminum (Al) and magnesium (Mg) in wet-process phosphoric acid, a
combined process (natural settling-plate frame pressure filtration-graded extraction) is proposed to remove metal
impurities from wet-process phosphoric acid. The removal efficiency of solid and metal impurities in different
qualities of phosphoric acid by plate frame pressure filtration pretreatment is studied through experiments, and the
effects of phase ratio, stirring speed, temperature and residence time on the removal efficiency of metal impurities
in the extraction process are systematically explored. The results show that with the conditions of phase ratio of 5:1,
stirring speed of 60 r/min, temperature of 58 “C, and residence time of 3.5 h, the first stage extraction can achieve
an average removal rate of 55.08% , 20.09% and 5.32% for Fe, Al and Mg, respectively, and a decrease > 0.03 in
MER value; After three-stage extraction, the cumulative MER value is decreased by larger than 0.08, significantly
optimizing the quality of phosphoric acid. This process is simple and environmentally friendly, and the phosphoric
acid product can meet the production needs of high-quality ammonium phosphate.
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Table 1 Indicators of three different specifications of

phosphoric acid

WiiE w(#)/ w(P.05)/ w(Fe0,)/ w(ALOs)/ w(MgO)/

K %o %o % % % MER i3
# 219 22.35 0.87 0.93 1.33 0.14
2# 3.89 38.89 1.40 1.44 1.88 0.12
3 049 26.16 0.95 1.71 2.21 0.19
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Fig. 1  Structure of the plate and frame filter press
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Table 2 Indicators of three different specifications of

phosphoric acid after pretreatment

R w(E)/ w(P05)/ w(Fe.0:)/ w(ALOY)/ w(MgO)/

R % % % % % MER L
# 110 2238 0.87 0.93 1.29 0.14
24 016 40.01 1.39 1.15 1.65 0.10
3 029 2615 0.95 1.71 221 0.19
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Table 3 Removal rates of impurities in three different

specifications of phosphoric acid

ERRRE [E AR Fe0, _ALO; ~MgO
BRI/ % R BRI JERR%
1# 49.77 0 0 3.01
24 95.89 1.40 20.14 12.23
34 40.82 0 0 0
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Table4 Removal rates of iron, aluminum and magnesium

in phosphoric acid under different phase ratio

A, Elffﬁ L7} Fe0, _ALO: ~MgO
TR % JBEBR /% R IR % JBEER =/ %

31 5.10 46.98 17.98 4.86

4:1 5.08 5234 18.89 4.99

51 5.12 55.51 20.14 5.23

6:1 5.09 56.11 20.58 5.38

7:1 5.08 56.41 20.72 5.56
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Table 5 Removal rates of iron, aluminum and magnesium

in phosphoric acid under different stirring speed

B/ il AH) Fe,0s ALO, MgO
(remin™) WiBRE % BRREI% BRI BRREE %
50 5.00 48.99 16.47 4.35
55 5.02 51.86 18.32 4.89
60 5.12 55.51 20.14 5.23
65 5.10 55.51 20.15 521
70 5.08 55.48 20.12 5.18
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Table 6 Removal rates of iron, aluminum and magnesium

in phosphoric acid under different reaction temperature

Lz [ AH 4 Fe;0, ALO; MgO
0 JBEBR /% JBEBR /% JBBRA1% JBEER /%
45 5.01 50.38 18.47 4.95
50 4.99 52.81 19.32 5.01
55 5.13 54.95 20.00 5.15
60 5.12 55.51 20.14 5.23
65 5.11 55.55 20.17 5.28
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Table 7 Removal rates of iron, aluminum and magnesium

in phosphoric acid under different residence time

{%mﬁj‘l‘m/h ‘IEH:E% ‘ FC:O} ‘ Al:()} ‘ MgO
R % BRI BRI BiBRER%

2.0 5.05 44.46 17.70 3.95

2.5 5.04 47.78 18.45 4.23

3.0 5.00 52.65 19.30 5.00

3.5 5.12 55.51 20.14 5.23

4.0 5.10 56.05 20.63 5.56
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Table 8 Removal rates of iron, aluminum and magnesium

in phosphoric acid under optimum conditions

TiH Fe,0:iBR%/%  ALOSBIBRH/%  MgO JBiBR=/%
1# 54.70 19.76 5.16
24 55.63 20.38 5.55
3# 54.90 20.13 5.26
Sty 55.08 20.09 5.32
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