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Experimental Study on Mineralogical Characteristics and
Comprehensive Utilization of a Low Grade Sandy Kaolin in Hunan Province

FAN Yangwu, WANG Guangqi, LI Guixiu, LUO Zhaoen, SHU Chengliang
( Natural Resources Survey Institute of Hunan Province, Changsha 410007, Hunan, China)

Abstract: Aiming at a low-grade sandy kaolin with complex occurrence state in Hunan, a process consisting of pulping,
cyclone classification, grinding for desliming and reverse flotation was developed. A closed-circuit test produced a kaolin
concentrate grading 28.64% Al,O, with a comprehensive yield of 49.74%, as well as a quartz concentrate grading
93.61% SiO, with a yield of 32.24%. It is concluded that minerals such as kaolinite and quartz can be effectively
separated, thus comprehensive utilization of resources can be actualized.
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Table 1

Main chemical composition of raw ore %

ALO; Li,0 Rb,0 Nb,O, Ta,0; TFe FeO Fe,0, SiO,

17.89  0.30 0.14 0.012 0.01 034 0.28 0.17 70.50

Ti0, Ca0 Mg0 K,0 Na,0 8 (O VN

0.009 0.18 0.63 213 0.29 0.008 0.04 6.02
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Table 2 Chemical phase analysis results of iron

BRI Frig () /% IR/ %
R 0.01 2.95
IR 0.11 32.35
TRk 0.01 2.95
kA% 0.01 2.94
fEfREK 0.20 58.82
Ait 0.34 100.00
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Table 3 Main minerals composition %

IS SRR BB A3 KfT ZR BEERERG WME Hb

34.04 0.15 0.02 4596 8.25 10.02 1.27 0.26 0.03
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Table 4  Liberation of kaolinite in ore samples

B %

W/ % e A <1
+2.00 4273 3227 1445 8.43 2.12
~2.00+0.25 4795 2838  14.05 7.55 2.07
~0.25+0.10 5720  25.92 9.26 4.99 2.63
-0.10+0.045  63.17  19.79 9.96 5.30 1.78
~0.045+0.03 6572 1453  10.66 6.93 2.16
-0.03 88.67  5.56 3.57 1.78 0.42
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Table 5 Ratio of intergrowth to disseminated minerals in kaolinite

P R S HGE R LB %
%k kA =8 BiEa 2l &t
+2.00 48.05 942 4038  1.50  0.65 100.00
-2.00+0.25 5698 7.74 34.02  0.68  0.58 100.00
-0.25+0.10  34.05 4.77 59.55 124  0.39 100.00

ki 2/ mm

-0.10+0.045 19.49 332 75.20 1.62 0.37  100.00
—-0.043+0.03 17.12  4.84 75.83 1.71 0.50  100.00
-0.03 18.95 7.52 56.54 16.34 0.65 100.00
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Fig.1 Test flowchart
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Fig.2 Influence of cyclone feeding pressure on
kaolin separation effect
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Fig. 3

Influence of underflow orifice diameter of cyclone on

kaolin separation effect
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Fig.4 Influence of underflow orifice diameter of cyclone

on cleaning of kaolin
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Fig.5 Reverse flotation flowchart for utilization recovery of quartz

3.2.1 BH 4 E R

pH {8 2, 73 BIGRIK B8 F 2 200 g/t B PHES
TRAHGA I 350 ¢/t 500 T, B 4 BE X A7 9L R IF
PERCR P E 6 o, B 6 AIH, B B A4
FEREIN , SRS SORRE 7 7 2 BRI Si0, Al i B
TE LY B A0 N -0.074 mm ik 89%

90 0
—e— SRSl = 3
s 80 - —o— A SR SIO, i i <
@ 188 5
.1;]; 70 | E
= o
L =
Z o0 184 &
[
= 50 | =
R {80 &
g0 | e
30 L 1 1 76

1 1 1
65 70 75 80 85 90 95
-0.074 mm}i gk 5 b/ %

6 By HENAERFIERRNINE
Fig.6 Influence of grinding fineness on reverse flotation of quartz
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Fig.7 Influence of pH value on reverse flotation of quartz
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Fig.8 Influence of collector dosage on reverse flotation of quartz
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Fig.9 Flowchart for comprehensive recovery test
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Table 6 Main chemical composition of kaolin concentrate %

ALO, Fe,0, Si0, Ta,0, Nb,0O; Rb,0 Li,0 SO,

28.64 0.52 53.86  0.005 0.019 0.07 0.04 0.02
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