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Experimental Research on Beneficiation of Ultra-fine Low-Grade
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Abstract; The ultra-fine low-grade calcite-containing apatite concentrate that comes from Hebei Province cannot meet
the grade requirement and is difficult to be utilized. For solving this problem, an experimental research was carried out to
improve the concentrate grade. A depressant of CD-8 was adopted for calcite, the dominate gangue mineral affecting the
grade of apatite concentrate, and a collector of CK-P with high selectivity was adopted for apatite. A closed-circuit
experiment was performed with a direct flotation flowsheet, consisting of one roughing, one scavenging and three
cleaning, with middlings sequentially returned. As a result, a phosphate concentrate with P,0 grade of 32.02% was
finally obtained with a recovery of 70.92%. This flowsheet was applied to industrial production with normal operation and
stable flotation indicators, indicating that efficient utilization of such ultra-fine and refractory phosphorus resource was
actualized.
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Table 1 Multi-elemental analysis results of raw ore %
P,0, a0 VigO si0, ALLO, TFe
2.56 28.41 1.59 38.83 8.30 6.82
TiO, Na,0 K,0 S F
1.44 1.11 1.01 0.20 0.27
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Table 2 Mineral composition of raw ore %
BERG iR Hzf ARG ggn Boh
6.01 11.52 0.83 40.87 2.55 28.40
3/ e] A9 7R () Bk LA oA
2.57 4.46 2.03 0.37 0.39
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Table 3 Sieve analysis results of raw ore

KL/ wm FEIR/ % P,05 S/ % P e
+74 5.15 1.34 2.70

~74+37 8.25 1.58 5.10

-37+425 27.84 2.24 24.39
-25 58.76 2.95 67.81
4t 100.00 2.56 100.00
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Fig.1 On-site process flowchart
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Table 4  On-site production indicators

TR AR PRI/ % P,05 i/ % P,0, BIER/ %
Wk 8.58 19.75 66.12
=20 91.42 0.95 33.88
0N 100.00 2.56 100.00

22 FHFMAA

KA IETE 5 S B0 Y Sk R S0 (5 ff A
2= ) BT F A% 38 15 1D 1 21 4 A7) 3 43 1k 22, i
FEHEET IEES, A=A A I8 K e LiE, S8
IETFBEMELISAT AR BAE D AR SCF BN ATy
T s AR R AT 5 T A ) 0 S - — 2 O 30 1 e A
MR, GE AL IR ZE 0 B8 Ry e B e, — R I R Rk
P ANy A, AR UL 2,
221 BBR4NA R

PRIREN AL RET RT3 h Ca™ Mg™ 554 FE B T 1
RN X e A VR, BEI S S BR e AN
migt IR 2 BRI, ZE K BEES R 1000 g/t Jf

=24
o



553 3] FI, 55 AR A 5 A R AL AT S S B IR S A 5T 127
il 18 90
2 min } BREREN -80
2 min X 7K B 5 16
2 min ¥ B N
S - &
e 8 70 5
3 min Lﬁg 141 SS
i= -H60 =
w w 12F r—y i |
BEATHG BN %
B2 FkiimimiE 10 ! ! ! P
0 500 1000 1500 2000

Fig.2 Flotation process flowchart in test
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Fig.3 Test results of sodium carbonate dosage
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Fig.4 Test results of sodium silicate dosage
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Fig.5 Test results of collector type
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Fig.6 Flowchart in test on calcite inhibitor type
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Table 5 Test results of calcite inhibitor type

R XA, P #2/9, P,0s P, 05
(g-t™) ¥ B/ % R,/ %

RS 5.97 22.50 52.36

oy ﬁé’éfhﬁ)‘ 3.71 14.43 20.87

J=20) 90.32 0.76 26.77

5% 100.00 2.56 100.00
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Fig.7 Flowchart for closed-circuit test
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Table 6 Closed-circuit test results

IR PR/ % P05 /% P,05 IR/ %
WikE 5.68 32.02 70.92
=2 94.32 0.79 29.08
30 100.00 2.56 100.00
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Table 7 Industrial test results
T2 TR/ % P,0s fii/ % P,0s [ER/ %
{72 20 5.68 31.82 73.51
B 94.32 0.69 26.49
B 100.00 2.46 100.00
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