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Experimental research on processing technologies for improving quality of medium-low
grade phosphate ore and phosphate tailings
HAN Yu, LU Yulian, ZHANG Fugiang, ZHANG Lanxi, ZHANG Jiao
(Guizhou Chemical Research Institute, Guiyang 550002, China)

Abstract: At present, with the rapid economic development in China, the demand for phosphorus chemical
products is increasing day by day. However, the rich phosphorus ore resources are becoming increasingly scarce.
Regarding the low utilization rate of processing for medium-low grade phosphorus ores and phosphorus tailings, as
well as the difficulty in disposing of the post-selection tailings of phosphorus ore due to increasingly strict
environmental protection policies, combined with the different technologies for the recycling and utilization of
medium-low grade phosphorus ores and phosphorus tailings currently available both domestically and
internationally, this paper explores and proposes a technology of first conducting thermal treatment to activate the
phosphorus ore powder, and then using ammonium nitrate for cold and hot treatment of the phosphorus ore powder.
After applying this technology, the w (P;Os) of the phosphate are and phosphate tailings can be increased from
5%-27% to 29%-38% , w(MgO) can be reduced to <1% , while separating calcium and magnesium ions, and
converting them into high-quality calcium carbonate with a mass fraction =98.5% and a whiteness of 98% , and
magnesium hydroxide with a mass fraction =99% and a whiteness of 98%, so as to effectively utilize the resources
and provide theoretical support for the development of related fields.
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Table 1 Analysis data of experimental raw phosphorus ore powder

by w(P0:)/%  w(Ca0)%  wMg0)/%  w(Fe;0:)/%  w(ALOs)/% w(F)/% w(AL)/%  w(BEk) /%
4350 26.87 46.53 6.23 0.26 0.32 2.61 2.52 15.50
e 9itIn 26.08 42.33 473 0.88 0.88 2.36 11.29 10.75
BLARA I 16.89 39.75 12.69 0.81 0.82 2.51 10.23 35.10
e 92t 7.23 34.94 17.65 0.22 0.24 0.62 38.70
JIME R 5.64 33.87 18.28 0.26 0.37 0.52 40.10
x2 HAEETHEE
Table 2 Analysis data of phosphorus ore powder after heat treatment
7k w(P205)/% w(Ca0)/% w(Mg0)/% w(Fe:04)/% w(ALO:)/% w(F)/%
LS 31.7 54.9 73 0.31 0.38 3.10
BLER 29.3 47.6 5.30 0.99 0.98 2.65
BRSO 19.9 46.9 14.9 0.96 0.97 2.96
B 11.5 55.4 28.20 0.30 0.20 0.15
JIE A 9.6 55.2 30.7 0.33 0.51 0.90
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Table 3 Analysis data of the residue from the second

filtration
J} Fittlg  w(P05)/%  w(Ca0)/%  w(Mg0)/%
3550 69.5 38.30 53.90 0.23
BRI 75.3 38.50 46.70 0.29
BRI 453 37.28 46.52 0.52
RARY 35 31.10 46.40 0.83
JITE D" 312 29.90 47.70 0.92
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Table 4 Anaylsis data of the first leaching solution

Jiket R/ w(Ca0)/% w(Mg0)%
4350 340 475 0.11
B 360 3.36 0.13

B LARA A 373 3.85 0.12
BN 680 5.48 0.12
JIME R 695 5.59 0.13

x5 IRUE (SHRRERS) SWEIE
Table 5 Analysis data of the filter cake

(calcium carbonate containing magnesium )
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Table 6 Analysis data of the second leaching solution

Jkk BRE Rl w(Ca0)/% w(Mg0)/%
LRt 260 0.23 2.62
BRI 235 0.21 2.11

B L 355 0.24 3.51
o9 0 598 0.28 425
JIE s 580 0.39 4.87

M2 6 IR I AR, AR AL S
R 28 5k — 12 v Ak BUS 7 Hy o T35 P B AR DL IR
IR, TR pHE 120 |, 7 ks
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Table 7 Analysis data of the filter cake

(magnesium hydroxide)

BB IEPHER g w(Ca0)/%w(CaCOs)/%w(Mg0)/%w(MgCO:)/%

J5okH eV g w(Ca0)/% w(Mg0)/% w(Mg(OH).)/%

TR 285 55.41 98.93 0.06 0.028
BEES 211 55.16 98.50 0.08 0.038
RLARNL 248 55.19 98.55 0.07 0.029
BLREY 65.0 55.17 98.52 0.11 0.052
JIEREH 687 55.21 98.59 0.09 0.043

450" 6.3 0.02 68.37 99.13
BRI 4.5 0.03 68.59 99.45
R AR 17.8 0.03 68.29 99.02
BN 25.6 0.02 68.63 99.52

JIME A 28.3 0.04 68.70 99.61
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