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Study on process mineralogy characteristics and mixed reverse
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Abstract : Houping phosphate rock is a super-large phosphate deposit discovered in Hubei Province. The resource of
phosphate rock is more than 200 million tons, and the grade of P,O; is high. However, the content of sesquioxide in
the phosphate ore is high, and it is difficult to develop and utilize. In this paper, the process mineralogy characteristics
of the phosphate rock were analyzed by mineral liberation analyser (MLLA). On this basis, the reverse flotation test
was carried out. The results show that the main gangue minerals in the phosphate rock are potassium feldspar, quartz
and dolomite, and the useful mineral apatite has a coarse particle size, which is easy to realize monomer dissociation.
The mixed reverse flotation process used dodecylamine and MON-135 composite collectors. Under the conditions of
500 kg/t and 1.5 kg/t, respectively, and the grinding fineness of —0. 074 mm was 69. 54 %, the phosphate concen-
trate with P,O; grade of 29. 46 % and recovery of 82. 04% was obtained by ‘one roughing and two scavenging’ reverse
flotation closed-circuit process. The reagent system of the flotation process is simple and the foam is easy to burst,
which can provide technical reference for the efficient development of Houping phosphate rock.
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Fig. 1 XRD pattern of Houping phosphate ore sample
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Table 1  Multi-elements analysis results of Houping phosphate ore

P,0, Si0, MgO AlLO,  Fe,O,
BiEAE/ % 24.68 16. 48 2.26 3.24 2.42
CaO K,O Na, O F TiO,
B/ % 36.85 2.25 0.58 2.13 0.21
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Table 3 Occurrence state of main elements in raw ore samples Unit: %
BERE  #RA WA A% mka AxfA WYY REKRA A BEa BB

P 98.71 — 0.47 — - 0.11 — 0. 56 - — -
Mg 0.61 0. 83 3.77 0.49 0.49 87. 46 — 1. 38 — 2.57 -
Ca 96. 49 — 0.52 — — 2.12 — 0. 39 0.05 0. 05 —
Al 0.57 87.00 3.21 4.75 1.75 — 0. 05 0.74 — 0.12 —
Si 0. 45 68.42 2.36 25. 24 - 0.14 — 1.12 - 0.19 —

Fe 0. 35 0. 66 3.49 - - 0. 37 56.33 20. 06 - — 6.83
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Fig. 2 Disseminated characteristics of apatite and gangue minerals
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Table 4 Dissociation degree of apatite under different grinding fineness Unit: %
VB 41 B e A Hznfa  mKAE KA £ kKA A ERE HAth
LIREN 85. 82
—0.074 mm .
oot 0.12 0.74 0.97 3.15 1. 38 0.68 0. 54 0.28 0. 26
di54.79%
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LRI (3 85. 11
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25 1.05
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Fig.3 Effect of grinding fineness on reverse flotation

desilication index of phosphate ore
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Fig. 4 Effect of sulfuric acid dosage on desilication
index of phosphate ore reverse flotation
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Fig. 5 Effect of dodecylamine dosage on desilication
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Table 5 Test results of different reconcentration processes of reverse flotation roughing tailings Unit: %
24 550 i i 7 i 4 B FRER P,O; i R B R A AR
AR AN & 3 ke/t, g 84. 09 17.05 89. 82
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HiER®E.
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Te 25750 in
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Fig. 6 Mixed reverse flotation process of phosphate rock
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Table 7 Closed-circuit test results of mixed reverse
flotation of phosphate rock Unit: %

= i P i Rk
K™ K 70. 68 29.46 82.04
B X 29.32 15.54 17.96
R 100. 00 25.38 100. 00
eI, 22.23 23. 25 20. 37
ha I, 14.74 20. 08 11. 66
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