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Table 1 Results of multi-element analysis of raw ore
Ay SiO, ALO; Na,O K,0 Fe,0, CaO MgO TiO, Li Ge
o 84.45 9.35 4.78 0.29 0.28 0.23 0.025 0.003 7 0.000 195 0.000 830

Heah R EZT Yo a0 kA, Ha A
M, HUGR A 8 B FHERET | B £ MBI A1 45,

PRARAAT WD 2H R e B LR 2.

R 2 R YA E AN R 1%
Table 2 Mineral composition and relative content of raw ore
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Fig. 1 Backscatter photo of the original ore
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Fig.2 Principle process of high purification evaluation
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Table 3 Content and distribution of major minerals in mineral processing products

B W) 43 Aii A
T R - — - —

Y iRyl Mz b FaE KA Mz &

TR 37.32 99.97 0.01 0.002 69.52 0.01 0.02

A BT 5.59 99.36 0.33 0.04 10.35 0.04 0.07

KAy 3.61 47.23 52.33 0.34 323 4.38 0.40

KAk 32.94 2.07 97.44 0.42 127 74.90 447

4likL = 427 25.73 67.63 6.27 2.05 6.81 8.66

wEPEY) 2.08 47.88 40.34 8.39 1.86 1.98 5.64

e 3.91 46.29 41.78 7.88 3.18 3.85 9.96

By 8.44 45.75 28.39 25.83 7.19 5.65 70.48

wHY) 1.84 39.38 54.83 0.51 1.35 2.38 0.30
o 100.00 53.74 42.77 3.09 100.00 100.00 100.00
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Fig.3 Process flow of grinding and sand making
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Fig. 4 Process flow of gravity separation
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Table 4 Results of gravity beneficiation

1%

ey fa] g %
i o K,0 Fe,0; Ca0O MgO TiO, K,0 Fe,0, Ca0O MgO TiO,
) 85.81 0.082 0.048 0.23 0.006 7 0.001 24.27 14.78 85.52 23.01 24.58
" WY 1.84 0.06 2.01 0.42 0.012 0.011 0.38 13.32 3.36 0.89 5.52
By 8.44 2.16 0.73 0.15 0.163 0.022 62.82 22.19 5.51 55.45 50.69
B e 3.91 0.93 3.53 0.33 0.131 0.018 12.53 49.71 5.61 20.65 19.21
JE 100.00 0.29 0.280 0.23 0.025 0.003 7 100.0 100.0 100.0 100.0 100.0
3758 B 955 kA/m, — Bt 3758 FE 1 194 kA/m, 2 mm
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Table 5 Results of magnetic separation
G ] g ¢
i o K,0 Fe,0, CaO MgO TiO, K,0 Fe,0, CaO MgO TiO,
E| A7 83.73 0.06 0.011 0.23 0.003 8 0.000 7 17.18 3.40 82.35 12.70 16.06
[ 2.08 0.99 1.52 0.35 0.123 0.015 7.09 11.38 3.17 10.31 8.52
HEREN 14.19 1.55 1.67 0.23 0.135 0.019 75.73 85.22 14.48 76.99 75.42
J 4 100.00 0.29 0.280 0.23 0.025 0.003 7 100.00 100.00 100.00 100.00 100.00
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Fig. 6 Process flow of floatation
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Table 6 Main chemical compositions of flotation products
o Iu] i %
NETE N e
Si0, ALO, Na,0 SiO, ALO, Na,0
T L0 37.32 99.97 0.03 0.01 44.18 0.12 0.08
ARG 5.59 99.61 0.18 0.08 6.59 0.11 0.09
Ky 3.61 84.33 10.25 5.82 3.61 3.96 4.39
KA 32.94 68.61 19.03 10.89 26.76 67.03 74.98
iR TSRS 4.27 75.09 15.93 7.63 3.80 7.27 6.81
Y 2.08 79.43 11.47 4.41 1.96 2.55 1.92
HEREY 14.19 78.00 12.50 3.95 13.10 18.96 11.73
S 100.00 84.45 9.35 4.78 100.00 100.00 100.00
F TP O AL RS 1%
Table 7 Trace chemical compositions of flotation products
8 Il iy %
e Pl - -
K,0 Fe,0, CaO MgO TiO, K,0 Fe,0, CaO MgO TiO,
T R B 37.32 0.000 15 0.0003 0.002 0.000 4 0.000 60 0.02 0.04 0.33 0.60 6.11
YR KET 5.59 0.005 0.002 0.05 0.000 5 0.000 45 0.10 0.04 1.22 0.11 0.69
KA g 3.61 0.04 0.002 0.26 0.000 6 0.000 38 0.50 0.02 4.08 0.09 0.37
KA 32.94 0.05 0.007 0.49 0.003 0.000 34 5.67 0.83 70.22 3.98 3.06
kL 2 427 0.74 0.16 0.35 0.046 0.005 10.89 2.46 6.50 7.92 5.83
R e 2.08 0.99 1.52 0.35 0.123 0.015 7.09 11.39 3.17 10.31 8.52
kB 14.19 1.55 1.67 0.23 0.135 0.019 75.73 85.22 14.48 76.99 75.42
R H 100.00 0.29 0.280 0.23 0.025 0.003 7 100.0 100.0 100.0 100.0 100.0
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Table 8 Results of elemental analysis of impurities in flotation concentrate
JLER Al Ca Fe K Mg Na Ti B
& 157.66 16.28 2.05 1.21 2.32 105.37 3.86 8.89
LR Cr Cu Li Mn Ni P Zr &t
s 0.71 0.00 032 0.19 0.00 1.67 0.12 300.65
Vs W KPS A i B T 3R I U BE AR, #E HF-HCI- TR
HNO, IR fA ZR (BTt ey 205« D, W 30 1,
P45 80 °C IR 6 b, A7 1 A< B T4 A1 S 45
R WAE Gy, R 1 hARTA W 5 kAT, Bk
F 1 ming 25 85 TOKVEVE 2 pH AR, MU 78 5 40 " N
TR . TR T VR WL 7, TR 2 7 ey
FOHIEER I 9, W
X WA HT 4 8 R O AT, S i A R, AL FER
i 157.66 pg/g BEAL % 22.79 pgle, EWE% N 85.54%; T T
B 4 Je8 A g+ 4 J8 oC R 2 RO BL4F, Na, K. Ca,
Mg 2 B 550 5 4 96.43%. 90.91%. 93.00%. 79.74%:;
Fe TR Bl /b i W) 6 AR I A7 78, K BRARFEAR, AL D
66.34%; fE ) P AN Cr Mg 52412 H . 7 MET YRR
Fig.7 The process flow of acid leaching
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Table 9 Analysis results of impurity elements in acid leaching concentrate
TLH Al Ca Fe K Mg Na Ti B
R 22.79 1.14 0.69 0.11 0.47 3.76 3.72 7.62
TLHR Cr Cu Li Mn Ni P Zr &t
ERi 0.00 0.00 0.25 0.06 0.00 0.00 0.10 40.71
WA ICRIBEGRBZICRE 2, WL, Zr. B #F17REM5R.

f 25 5 3 00 N 21.88%. 16.67%. 14.29%, 1 Ti JLE
EBRFAH 3.63%.

W B — K —RIZ T2, AR i IR A
TRIEHRTE, 4 Fc % B = 40.71 pg/g, Sio, ¥ &
PER R 99.996%, =4l fb G AN6, TR T i 5 4l
AL o IR
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Study on Deep Impurity Removal Technology of a Granite Pegmatite-type High-
purity Quartz in Altay Region of Xinjiang
LIU Guangxue'*’, MA Yameng'*, LIU Lei'*’, ZHANG Hongli'"*’, ZHU Likuan'*’, GUO Lixiang"*, CAO Fei'*’

1. Zhengzhou Institute of Multipurpose Utilization of Mineral Resources, CAGS, Zhengzhou 450006, China;

2. China National Engineering Research Center for Utilization of Industrial Minerals, Zhengzhou 450006, China;

3. China Engineering Technology Innovation Center for Development and Utilization of High Purity Quartz, Ministry of Natural Resources,
Zhengzhou 450006, China

Abstract: High-purity quartz is widely used in high-tech fields, and is a key basic material for strategic emerging
industries such as semiconductor chips, electric light sources, new energy, etc. It is a strategic resource that is scarce in the
world and in short supply in China. In order to solve the "neck" problem of high-purity quartz raw materials, we need to
focus on the direction of granitic pegmatite quartz search, and tackle the core technologies of raw material selection and
deep de-hybridization to provide support for the development of strategic emerging industries. A granitic pegmatitic quartz
from the Altai region of Xinjiang was used as the object of study, and the sample was subjected to deep desmearing using
the process of gravity separation -magnetic separation-flotation-acid leaching. The results showed that, firstly, most of the
needle iron ore, apatite, calcium alumina garnet and mud were removed by gravity separation, and after magnetic separation
to remove iron and flotation to remove mica for gravity separation of intermediate minerals, a high quality sodium feldspar
concentrate with a yield of 32.94%, sodium feldspar mineral content of 97.44% and recovery of 74.90% was obtained after
one primary feldspar roughing flotation, and a super white feldspar quartz powder with a yield of 3.61% was obtained by
primary feldspar sweep flotation. The feldspar sweeping tailings was then selected by primary quartz selection to obtain
two products: flotation concentrate and quartz secondary concentrate, among them, the quartz secondary concentrate had a
yield of 5.59%, SiO, content of 99.61% and SiO, recovery of 10.35%, and its composition met the requirements of quartz
sand for photovoltaic glass; using the process of calcination-water quenching-acid leaching, the middle-end high-purity
quartz sand with yield of 37.32% , SiO, content of 99.996% and quartz recovery of 69.52% was obtained from the flotation
concentrate. Through this process, both the sodium feldspar resources associated with granite pegmatites were recovered
and the quartz in the ore was utilized in a stepwise manner, which not only verified the validity and reliability of the high
purity evaluation process, but also pointed out the direction for surveying high purity quartz resources in the Altai region of
Xinjiang.

Keywords: granite pegmatite; high purity quartz; sodium feldspar; physical removal; acid leaching; flotation
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