W EEaNA

e 144 - Multipurpose Utilization of Mineral Resources

2024 4

i A RO RS IR B3 P A S D SR 2 i S
GHOR, GG, RERS, FHE, AFE, HER

(KBTI AFZFHBESEMETRESER, RIBIREZEXBIESEBY TR EFEFHAHE
BEALE, #Adk ®IX  430070)

WE: X -RXTH N L LRSI SCRBIE N A S 2 SR REIRAT W R b AN vy 2 i Ji
Bz =, HAMRE 2 4 R B 3 G 3 XUBRBURE 1 B D 92 it . AR SC AL A8 UM S KB A7 JERb T B e %, IF
J& T L2 M SRR T, RIZA KDY M EZRFOIRK A a8k Wy e n, RAT
“OrOR-EIR-HLE-IRRT R L WA, RARMGHFEREZR (0.106 ~ 0.500 mm) KISR0
67.61 %, F SiO, F & 97.36 % & H % 99.79 %, HEICEK Fe,05 TiO, 5 ALO, & &M 4 5 FE(KE 75, 80,
630 g/t, A TERER 77 i &% TG ARIA S T 6 AR 3588 P RE B ORI A = R, SR T %A SRR (A SR

KR BN L LAE; e SRR

LRl Hik; BhE; R

doi:10.3969/].issn.1000-6532.2024.02.024

hESES: TDI52 EFFER: A

XEHRS: 1000-6532 (2024) 02-0144-07

SIRMEE: B, S, B IOR, 45, 110 B ROE IR B A A e R A 4 SE IR ()], P R A A, 2024,

45(2): 144-150.

ZENG Muyuan, MA Bohua, ZHAOLI Xinran, et al. Purification and preparation of quartz sand for

photovoltaic glass in enshi of hubei province[J]. Multipurpose Utilization of Mineral Resources, 2024,

45(2): 144-150.

AR KRR ESE 20 A, (LKRT
Kal, B TR, MBS mfee, g
. T, e @M. BTSN
M, TR ELSAR DR ER 2 —2 RE A
WA REEE, HEl RN A Y e
2311t BIATEE . 15.5 10 t A Am LI 0514t
kA BE o v R A TR — AN B R AR Ok
RILEE I SR AR B3 RO R A rh i S8 2
By, AR IR E FE A AR B P K RE X
AR 3 15 P 75 SR IR B ™, T ' AR 3 B 1) AR 7 b
U S REA R . RS BRI A TE R, L
BB SRR, REIAR AN, HRAER
JR B e R R Tl AR PR R B R ER

AEPRIARBIAZ, HHLL AL Fe M Ti & &
B, XRS5 BACH JE A TSIt TR RHT

Wi HET: 2023-09-08

(AR DY T A RS DY T A 5 B AR DY T A, i
FSC e b N LA R B, AT SI N KL Na's Li's
H 45 H A AME AR T, 36 RO e v 4 & =i
— B b Ib. IXEEIR I S R B I L, BRIk
RBEFEIE M 5 2 me, IF B A SR A
i R 2 R R B B VRN A, KA 5 I A
&, % T AE = e R B B s AR

B GERD AR AR R AR AR AT R A, 2
AR B AT A SR g BB, BRI T B
LUK KA Y050 B, TG 2 Figs 7 kAT 2
aifpde . BT HARMERGEN, RN LR
TREXRT AT IR, B XA 24 5
FIoxt LKA V0T, SR R R PR 5 R IR B T
PR, Rl 2 MOk A R H A DA B
AV S

BEE&WAR: HFESHIKTER (2022YFE0126800); [ 5% [ ARl 54 (52281240408)

EE T

B (1999-) , 5, WILBIFLAE, BT RO YN T LR

BEEE: B (1990 , %, #, Et, EEWRAdSIn, wHar e n L.


https://doi.org/
https://doi.org/
https://doi.org/

2
2024 4 4 A

@A e B RS R B SRR S A S e - 145 -

A HF 78 LA b U 2 A SR Dy SR TRk
R o> - k-HEE-RT AR, RAUR IS R
o ST S B, TS BDGARIIE A A o JEURE R v o

1 R MER

1.1 [RH AR

A YGARE B E Wb 2 B A ey, Gl
o HBH A S PR RS (ICP-MS) FIAL 24 #T
Rz AR h & FETTR AR, SR E 1. )
PR AL R Tk bRTE (JC/T2314-2015)
AT F R Si0, FRAL, H Fe,04.
ALO;. TiO, & & FF.

x1 AXWETHEETYREREE/ %

Table 1 Main useful minerals and impurities of quartz
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Fig.1 XRD patterns of quartz sand samples
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Fig.2 Polarizing microscope of major minerals in the quartz
sand samples
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grinding under the optimum grinding time of quartz samples
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contents of quartz magnetic separation concentrate
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Table 3 Combined gravity separation and magnetic separation
results of quartz sand

R PR Fe,0, 5 /% TiO, & /%
PR3 JT 7 %

HIEEN 2.10 1.56 1.280 1.950
—BHERNT 478 3.48 0.660 0.032
—BWLERERT  95.22 69.35 0.067 0.019

@en 100.00  74.39 0.120 0.060
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Table 4 Orthogonal results of quartz sand leaching tests using hydrochloric acid as the leaching reagent

=
SIS NS5l i [A] A/h HEB/IC ilE e ALO, Fejfjr ) EW;OZ TiO,
1 111 3.0 25 1:1 0.29 0.0230 99.26 0.010
2 123 3.0 50 3:1 0.42 0.0241 99.08 0.016
3 132 3.0 75 2:1 0.42 0.0210 99.12 0.016
4 213 6.0 25 3:1 0.22 0.0233 99.25 0.008
5 222 6.0 50 2:1 0.36 0.0200 99.15 0.015
6 231 6.0 75 1:1 0.33 0.0214 99.20 0.015
7 312 9.0 25 2:1 0.29 0.0220 99.14 0.012
8 321 9.0 50 1:1 0.25 0.0172 99.22 0.009
9 333 9.0 75 3:1 0.38 0.0202 99.15 0.014
&= 0.05 0.07 0.09
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Table 5 Results of hydrochloric acid-hydrofluoric acid orthogonal test

RS0 2 8/%

LIS IEXFS ERECLKA (HCI 15%- HF 5%) WHAIB/A  REC/T ALO, Fe,0, sio, Ti0,
1 111 1:1 3.0 25 0.140  0.0300  99.67  0.009
2 123 1:1 6.0 75 0.063  0.0075  99.79  0.008
3 132 1:1 9.0 50 0.068  0.0099  99.79  0.009
4 213 2:1 3.0 75 0.066  0.0092  99.77  0.008
5 222 2:1 6.0 50 0.092  0.0100  99.69  0.009
6 231 2:1 9.0 25 0.130  0.0200  99.70  0.010
7 312 3:1 3.0 50 0.130  0.0210  99.64  0.009
8 321 3:1 6.0 25 0.160  0.0270  99.59  0.010
9 333 3:1 9.0 70 0.071  0.0099  99.71  0.009
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Fig.6 Beneficiation flowsheet of quartz sand ore from Enshi of Hubei Province
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Purification and Preparation of Quartz Sand for Photovoltaic Glass in
Enshi of Hubei Province

ZENG Muyuan, MA Bohua, ZHAOLI Xinran, LI Keyao, BAO Shenxu, YANG Siyuan
(School of Resources and Environmental Engineering, Key Laboratory of Green Utilization of Key Non-
metallic Mineral Resources, Ministry of Education, Wuhan University of Technology, Wuhan 430070,
Hubei, China)

Abstract: This is an article in the field of mining processing engineering. Quartz sand for photovoltaic glass
is one of the essential raw materials to support the development of the new energy industry, and its supply
security is related to the successful implementation of China's two-carbon policy. In this paper, one of the
essential raw materials for development, its supply security is related to the successful implementation of
China's two-carbon policy. In this paper, a large quartz sand mine in Enshi Prefecture of Hubei Province was
studied, and process mineralogy and purification were carried out. It was found that the main impurities of
this quartz sand mine were plagioclase, mica, limonite and rutile. The mineral processing of "fractionation-
gravity separation-magnetic separation-acid leaching" was adopted, and the yields of quartz sand that met the
particle size requirements (0.106 ~ 0.500 mm)were 67.61%, the content of SiO, was increased from 97.36%
to 99.79%, and the contents of harmful elements Fe,O;, TiO, and Al,O; were separately reduced to 75, 80
and 630 g/t. The quartz concentrates meet the production requirements of siliceous raw materials for
photovoltaic glass, realizing the effective utilization of the quartz sand ore.

Keywords: Mining processing engineering; Photovoltaic glass sand; Quartz beneficiation; Gravity
separation; Magnetic separation; Acid leaching
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