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Fig. 1  Process flow of ferric phosphate preparation via iron powder

reduction—impurity removal-ammonium method using raffinate
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Table 1  Analysis results of main composition in raffinate
%y pH{H Fe Zn Cu As Al Ca Mg Mn Fe* H,S0,
p/(mg-L7") 1.15 8920.0 290.8 133.0 48.1 1420.0 362.2 59.9 29.5 20.0 8960.0
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Table 2 Results of iron powder reduction test

p/(mg-L7)
Bk /(g L7 A i pHAH BAFI I/ %
Cu As Zn Al Ca Mg Mn TFe® Fe?
15 2.73 <0.02 9.38  286.30 1440.00 400.91 62.89 98.17 15.76 12.25 77.73
25 2.78 <0.02 12.47  290.05 1460.00 406.58  64.26 99.36 17.98 16.77 93.27
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Table 3 Results of impurity removal test

T TURI L . A/mg-L7) T Bk
(g-L) Cu As  7Zn Al Ca Mg Mn  TFe" Fex» ZLE/%

T AL 0.70 3.07 <0.02 818 280 1430.87 39573 6489 1003  17.56 16.58

o T ALl 1.05 3.35 <0.02  7.02 0.083 147036 408.97 6572 101.3  17.66 16.58

o R A 1.40 3.50 <0.02  6.08 <0.02 148035 41223 65.17 102.1  17.14 16.35

Akl 1.91 3.85 <0.02  5.88 <0.02 1420.62 396.74 6401 9759 16.66 15.51
TR 7.50 4.85 <0.02 <0.10 <0.02 879 31944 56.63 9422 1351 13.19  97.63
bR} TR IR M 8.00 5.83 <0.02 <0.10 <0.02 <0.10 308.82  4.12 9573 1247 12.29 98.56
Tzt 8.50 6.91 <0.02 <0.10 <0.02 <0.10 26845 301 9211 1126 1133  100.00
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Table 4  Analysis results of main composition in FePO4+2H>0 products
n(Fe) :n(P):n(H,0,) w(Fe)/% w(P)/% n(Fe):n(P) p(Ca)/(mg-L™") p(Mg)/(mg-L) p(Mn)/(mg-L™") Dyy/pm
1:0.95:0.55 37.10 20.14 1.02 <0.01 <0.02 <0.02 3.25
1:1.05:0.55 36.53 20.78 0.97 <0.01 <0.02 <0.02 3.26
1:1.05:0.65 37.12 20.76 0.99 <0.01 <0.02 <0.02 2.64
1:0.95:0.65 36.28 20.58 0.98 <0.01 <0.02 <0.02 3.43
i) 35.7~367 20.0~21.1  0.96~1.02 <0.01 <0.06 <0.1 1~9
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Fig. 3 Impurity content in amorphous FePO4 under different washing conditions
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Table 6 Analysis results of FePO4-2H,0 composition under different phosphoric acid concentrations and aging conditions

WEBR M FE/(mol - 171) i) /min /s n(Fe):n(P)
u As Zn Al Ca S Fe P
0.03 195 <0.005 <0.01 <0.005 <0.01 <0.005 <0.001 36.21 20.34 0.985
0.10 105 <0.005 <0.01 <0.005 <0.01 <0.005 <0.001 36.70 21.09 0.963
0.25 28 <0.005 <0.01 <0.005 <0.01 <0.005 <0.001 36.17 20.97 0.956
0.30 28 <0.005 <0.01 <0.005 <0.01 <0.005 <0.001 36.26 20.94 0.959
FrifE D <0.003 <0.015 <0.05 <0.01 <0.03 35.7~36.7 20.0 ~21.1 0.96 ~ 1.02
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Study on factors influencing the preparation of ferric phosphate dihydrate
from the ferric ions in the copper extraction raffinate

Chen Yuqing'?, Wu Zengling' 2, Zhong Pingli'%, Ji Changqing'?, Gao Shikang'
(1. State Key Laboratory of Comprehensive Utilization of Low-grade Refractory Gold Ores;
2. Xiamen Zijin Mining and Metallurgy Technology Co., Lid.)

Abstract: In domestic copper hydrometallurgical plants that adopt the solvent extraction—electrowinning process, a
large quantity of copper extraction raffinate containing ferric ions is typically discharged in an open-circuit manner to
maintain the acid—iron balance in leaching and hydrometallurgy systems for low-grade copper ores, indirectly leading to
the loss of metallic iron. To address this issue, this study investigates the synthesis of ferric phosphate dihydrate
from raffinate through an iron powder reduction—impurity removal-ammonium phosphate process, thereby alleviating
the burden on environmental treatment systems while recovering valuable iron from the raffinate. The study focused on
the effects of impurity removal reagent dosage on impurity removal efficiency, along with the influence of the dosing
ratios of n(Fe) :n(P): n(H>0,), washing conditions, and aging phosphoric acid concentration on the product quality of
ferric phosphate dihydrate. Results show that optimal impurity removal is achieved under the conditions of excess iron
powder, 1.40 ¢/L sodium hydrosulfide, and 8.00 g/L of sodium carbonate (adjusted to pH 5.83). A high-quality ferric
phosphate dihydrate product can be synthesized under the conditions of n(Fe) :n(P): n(H>0) dosing ratio of 1:1.05:
0.65, double washing with deionized water, and aging phosphoric acid concentration of 0.03 mol/L.

Keywords: resource-based utilization; copper extraction raffinate; reduction and impurity removal; dosing ratio;
washing and aging; ferric phosphate dihydrate



