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Pilot test study on classified flotation for desilication of a phosphate concentrate after
magnesium removal in Yunnan

YANG Wenquan'?, ZHANG Hua'?, HE Haitao, LI Haibing'?*, DU Lingpan'?
(1. Yunnan Phosphate Group Co., Ltd., Kunming 650600, China;

2. National Engineering and Technology Center for Development & Utilization of Phosphorous Resources, Kunming 650600, China )
Abstract: As the grade of phosphate rock decreases, the use of a single reverse flotation process for calcium
phosphate rock cannot remove quartz and sesquioxides, and high-quality phosphate concentrate can’t be obtained. In
response to the problem of high SiO, content and low P,Os grade in the phosphate concentrate of a certain
beneficiation plant in Yunnan after reverse flotation magnesium removal, a pilot test of graded flotation desilication is
carried out. The mud < 0.030 8 mm is removed by two-stage hydraulic cyclones, enriching coarse-grained slurry;
Using the independently developed high-efficiency cation collector YP8-2, the coarse particle fraction is subjected to
reverse flotation desilication. The effects of grading conditions, inhibitor YP7-2, and collector YP8-2 dosage on
sorting efficiency are systematically investigated. The results show that under suitable process parameters (1#
cyclone pressure 0.15 MPa, 2# cyclone pressure 0.17 MPa, inhibitor dosage 70 g/t, collector dosage 250-350 g/t),
high-quality phosphate concentrate with a P,Os grade of 31%-33% and SiO, content of 9.45%-13.83% can be
obtained. The P,Os recovery rate exceeds 90%, and the highest desilication rate is 63.31%. In addition, YP8-2
collector shows good foam fluidity and easy defoaming, which solves the problems of viscosity of traditional cationic
collector foam and difficult utilization of backwater. This process provides a reliable technical approach for efficiently
removing siliceous gangue and improving the utilization rate of low-grade phosphate resources.

Key words: phosphate concentrate after magnesium removal; classified flotation; desilication; pilot test
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Table 2 Mineral composition of magnesium phosphate

K0, IR A AR B TR R . IBRERL concentrate %

ARARAFEAERL wOBERET) w69 w(FZ6) w(EE) w@Bzt) wOkb)

1 MR 64.29 19.89 1.64 1.80 2.53 9.85
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Table 1 Elemental analysis results of magnesium
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phosphate concentrate K > 0.075 mm 5 HACH 11.08%, it <0.030 8 mm (il
w(P:05)  w(MgO)  w(Si0:)  w(Fe:0:) w(ALO:)  w(Ca0) EnA56.82%, AL FEE R E . EE4LH Si0. 1F & ki
27.00 0.89 22.08 112 1.94 37.71
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Table 3 Particle size sieve analysis result of magnesium phosphate concentrate

i /mm i /% w (P:05) 1% w(MgO) /% w (Si0,) /% w (Fex05) 1% w ( ALOY%

>0.075 11.08 23.03 118 21.08 0.76 1.6
>0.050 ~ 0.075 16.11 28.55 0.96 19.77 0.66 1.54
>0.038 5~ 0.050 7.49 28.94 0.76 21.08 0.76 1.42
>0.030 8 ~ 0.038 5 8.50 28.68 0.65 21.00 0.81 1.42
<0.030 8 56.82 26.82 0.89 21.98 1.34 2.73
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Process flow of desilication pilot equipment
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Table 4 Results of two-stage classification test

. S BESy w(fED)/ >0.0308mm  <0.030 8 mm
HE A
MPa  #% % i /% i /%
I 23.66 50.68 4932
1# 011  Jiib  64.32 67.67 3233
W 9.29 0 100.00
24 0.13 7t  66.98 82.57 17.43
Him 15.74 10.45 89.55
3 23.55 52.39 47.61
14 0.13 Vb 677 68.49 31.51
Wi 8.68 0 100.00
21 0.15  JiRb  68.33 83.68 16.32
Wi 14.81 9.74 90.26
W 23.92 51.07 48.93
1# 0.15 Vb  66.95 69.48 30.52
Hi 8.08 0 100.00
2# 0.17  Vikr  69.01 84.16 15.84
Wi 13.13 8.72 91.28
P 2312 50.83 49.17
1# 0.17  UURb  67.15 69.81 30.19
W 7.92 0 100.00
21 0.19  Jiib  69.96 84.34 15.66
Wi 12.82 8.17 91.83
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Table 5 Dosage test of silicon removal pilot inhibitors

70 g/tif, KEH w(P,05) H32.20%, BLRPRGH ™3

IR (gt ") w(P,05)/% w(Mg0)/% w(Si0:)/% w(Fe:0:)/% w(ALO:)/% FEER % IR /%
40 33.00 0.60 13.35 0.68 0.72 80.95 92.63
50 32.59 0.63 12.51 0.68 0.78 82.80 93.57
60 32.68 0.62 11.89 0.68 0.75 83.14 94.21
70 32.20 0.63 11.47 0.67 0.74 85.14 95.06
80 32.04 0.63 10.93 0.66 0.74 85.14 95.36
90 31.96 0.62 10.93 0.65 0.73 86.19 95.51
100 31.53 0.63 10.03 0.66 0.72 88.55 96.81
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M6 Al, 5% w(P0s) 28.01% ~29.16% .
w(Si0,) 17.96% ~ 19.70% 1) I 13 306 I BE B RE 1™ 70 2%
DURD, 38 3 8 0 s 7 2 MO A R AR YP8=2 mI k45
w(P,0s) 31% ~33%IAEH" 7= fh o 44 IGR YPS-2

FHAE R 150 gt i, K8 w(P.05) 31.27% . w(Si0,)
13.83%, A w(P.0s) 6.36%, FEMkEH w(P,0s)
PETF2.35 B a8, WERER K 31.74% 5 25 J i 5
YP8-2 fl & 4 250 g/t Bf , A5 w (P,0s) 32.52% .
w(Si0,) 11.19%, BW w(P,0s) 8.18%, W Hk5H"
w(P0s) 336 A5 m, WEEREF46.29%; Yl
W #) YP8—2 FH HE Sk 250 g/t BF, AF A w (P,05)
33.10% . w(Si0,) 9.45%, W w(P.0s) 11.45%, W]
PR w(P0s) 5 5.00 H4raN, %4 63.31%.
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Table 6 Experiment on the dosage of collector in the desilication pilot test

TR R (g)  PEEBFR w(P0)/%  w(Mg0)/%  w(Si0:)/%  w(Fex0:)/%  w(ALOD/%  7=&1% R /%  Biik=/%
e20n 28.92 0.72 18.35 0.71 1.02

150 iREZ 0N 31.27 0.75 13.83 0.68 0.76 90.57 97.93 31.74
XN 6.36 0.59 62.63 1.10 3.41
251 29.16 0.71 17.96 0.80 0.92

250 iREZ 0N 32.52 0.72 11.19 0.66 0.70 86.20 96.13 46.29
Jiik 8.18 0.59 58.81 1.59 2.51
250 28.01 0.88 19.70 0.74 1.41

350 RN 33.10 0.79 9.45 0.66 0.70 76.49 90.39 63.31
Jiirk R 11.45 0.74 50.93 111 2.68

3.4 PBLEEEF B ’*H" s

Y RER R PR R 150, 250, 350 g/, 2

WK BLG W 2 s . B3 AR A& F 1 000 mL
fri 1 R 1L a0 N i [0 7 7 R =2t Y R =)o i
BFIE] (A A LA, S5 SR LI 3 B R

ME 3BT, o SN, B B IEE
AR . BACKRE, 76150 ~ 350 gt BRI, Jil
WGRTH AR TR, S sl e IR

A2 %&%ﬁﬁﬁﬁ%

Fig. 2 Foam phenomenon of desilication tailings
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