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Abstract: Effects of unavoidable ions on flotation of mid-low grade calcareous-magnesium phosphate ore were
investigated by flotation test, solution chemistry calculation, variance analysis, scanning electron microscopy
and X-ray fluorescence analysis. The results showed that the calcium and magnesium ions in the ore pulp
decreaseed the P,Os content and increaseed MgO content because these ions precipitated the RCOO™ from the
dissociation of capture agents, reducing their effective concentration. Sulfate ions decreased the recovery of P,0s
in phosphorus concentrate. The mechanism is that sulfate ions can react with calcium ions and produce calcium
sulfate precipitation, which coat the surfaces of fluorapatite and dolomite to enhance the floatability of

fluorapatite, leading to fluorapatite float together with dolomite. Phosphate ions had ignorable influence on
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flotation, and all these above ions had little influence on Si0,, Fe,O; and Al,O; content. Due to the significant
influence of calcium and sulfate ions on the P,0Os grade and recovery in phosphorus concentrate, the

concentration of calcium and sulfate ions in the ore pulp should be controlled in the process of recycling water

utilization to reduce its effect on flotation.
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Fig. 1 XRD pattern of raw ore
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Tab. 1 XRF analysis results of raw ore (%)
w(P,05) w(MgO) w(Si0,) w(Ca0) w(ALO;) w(Fe,05) w(F) w(CO,) w(others)
22.67 7.58 4.30 43.60 0.48 1.18 5.43 14.32 0.44
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Fig. 2 Effects of calcium and magnesium ions on reverse flotation of phosphate ore

(a) Grade and recovery of P,Os in phosphate concentrate; (b) MgO, SiO.and R,0s content in phosphate concentrate
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Tab.2 Results of energy spectrum analysis of raw ore, flotation concentrate and tailings (%)
KA Jii 2 73 % mass fraction
type w(C) w(0) w(F) w(Mg) w(Si) w(P) w(S) w(Ca)
5w 67.94 22.58 1.23 2.92 0.15 0.87 - 4.30
iy 29.81 41.66 4.23 1.77 1.36 6.92 1.08 13.17
Ey 25.45 49.40 1.37 13.15 0.00 0.64 0.37 9.62

in pulp / (mg/L)
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Fig. 6 Actual concentrations of Ca® and SO,” in concentrate
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Tab. 3 Test factors and levels

e Ca™ BT & VR J& SO ot 1 R Mg™ Jit 2 K PO T B iR B
level mass concentration of Ca®/  mass concentration of SO,/  mass concentration of Mg/ mass concentration of PO, /
(mg/L) (g/L) (mg/L) (mg/L)
1 500 1.5 200 20
2 2 000 6 800 80
F4 EXHBER
Tab. 4 Results of orthogonal test (%)
iy P.OsAROL PO MgO & i Si0, i ALOsHH  Fe0s i LR &S
No.  P,Osgrade  P,Osrecovery MgO content  SiO, content ALO; content Fe,O; content mineral processing efficiency
1 32.02 87.56 1.17 5.30 0.68 1.16 43.78
2 32.97 88.19 1.17 5.48 0.70 1.08 47.99
3 32.55 83.45 1.03 5.30 0.65 1.02 44.36
4 31.34 87.59 1.35 5.36 0.65 1.00 41.56
5 31.23 88.66 1.40 5.44 0.69 0.99 40.95
6 31.86 89.27 1.34 5.30 0.67 1.00 43.85
7 30.63 83.12 1.82 5.24 0.62 0.94 36.78
8 30.87 84.13 1.65 5.31 0.64 1.01 37.79
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Tab. 5 Variance analysis results of orthogonal test
it k% 3 [EF = il H B 22T A F{H
index source of variation sum of squares of deviations degree of freedom average sum of squares of deviations F value
Ca™ 2.30 1 2.30 14.65 *
S0 0.90 1 0.90 5.73
P,Os i 7 SO xMg™ 0.81 1 0.81 5.16
error 0.63 4 0.157
total 4.64 7
S0 29.61 1 29.61 25.31%
Mg™ 5.10 1 5.10 4.36
P,0s [l i 22 Ca’*xS0," 4.46 1 4.46 3.81
error 4.68 4 1.17
total 43.85 7
Ca® 41.95 1 41.95 16.78%
S0 32.32 1 32.32 12.93%
BEH R SO xMg™ 9.90 1 9.90 3.96
error 10.00 4 2.50
total 94.17 7
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