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Abstract: In order to solve the problems of difficult separation and low utilization rate caused by the
complex dissemination relationship between apatite and gangue minerals and the difficulty of mineral
liberation in a low-grade collophanite ore in Yunnan, the main chemical composition and X-ray diffraction
analysis of the ore were carried out, and the single factor tests such as grinding fineness, collector dosage,
regulator dosage and flotation pulp density were studied to find the optimal reverse flotation
conditions. Finally, the feasibility of industrial application was explored by the locked-cycle test. The results
showed that the main useful mineral in the ore was fluorapatite, and the main gangue minerals were
dolomite and quartz. Through single factor experiment, the optimum process conditions were obtained as
follows: grinding fineness of —0. 074 mm accounted for 78.16%, WFS dosage 0. 14 m®/t, WF-01 dosage
0.6 kg/t, and pulp density 28%. Through the locked-cycle test process of one roughing, one cleaning, one
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scavenging and middling classification return, a concentrate with P,O; grade of 32.80% ., MgO content of
1.01% and P,Os recovery of 92.53% was obtained, and the product reached the class I standard of high
quality phosphate ore for acid process. In this experiment, acidic wastewater WES was used as the regulator
of phosphate rock. Under the WEFS flotation inhibition system, WF-01 showed excellent performance of
phosphorus extraction and magnesium removal in reverse flotation. The application of acidic wastewater in
the flotation process not only reduced the consumption of sulfuric acid and phosphoric acid, saved the cost
of flotation reagents, but also solved the problem of acid wastewater discharge, which was conducive to
ecological environment protection. Meanwhile, due to the problem of poor flotation separation effect caused
by too fine mineral particles during scavenging, an excellent inorganic acid dispersant YL-1 is added, so
that the content of phosphorus in the scavenging tailings is effectively reduced, the comprehensive recovery
is improved, the waste of resources is avoided, and the high-selectivity separation of the fine-grained
phosphate ore is realized. The research results have certain guiding significance for the development and

utilization of the same type of refractory calcium magnesium collophanite.

Key words: calcium-magnesium bearing collophane; magnesium removal; reverse flotation
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Table 1 XRF analysis results of the ore sample /%
Ay P,0; MgO Ca0 SiO, Al Os Fe, 0y
i 23.97 6. 34 12. 62 7.18 0. 86 0.76
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Fig. 1 XRD analysis results of the ore sample
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Table 2 Results of dispersant type tests /%
, EDA [a] g %
43 WO A2 R i 0, MgO B0 MgO
LN 62. 55 33.31 0. 89 84. 56 9.63
T FM%U 7.61 23.59 4. 87 7.04 6. 20
Hik R 27. 55 6.88 16.16 8. 40 84.17
R 100. 0 24. 64 5.78 100. 0 100. 0
biton 61.69 33.15 0. 99 83. 50 10. 40
—-_— R 12.21 24. 06 6.38 10. 85 13.27
Hik R 26. 10 5.31 16. 83 5.65 76. 33
R 100. 0 24. 49 5.87 100. 0 100. 0
Lt 60. 22 33.03 0.87 81.05 8.79
V12 R B 10. 37 21.77 4.99 10.17 8. 68
Hik Ry 29. 41 7.32 16. 74 8.78 82.53
B 100. 0 24. 54 5.96 100. 0 100. 0
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Table 4 Results of the locked-cycle tests /%
i R
e R - -
P,0s MgO CaO SiO; Al Oy Fe, O3 P, 0O; MgO
b0 69. 82 32. 80 1.01 46. 96 9.50 1. 31 0.75 92.53 12. 57
By 30. 18 6.12 16. 26 31.98 1.63 0.42 1.46 7.47 87.43
igin 100. 0 24.75 5.61 42. 44 8.03 1.04 0.97 100. 0 100. 0
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