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AEDZ 2ALEAT Si0; 917} 99.41 wt.%, 99.54 wt.%o| T B&E ko] ztz} 5864 mg/kgTt
4,568 mg/kgd] A&l tlste] AHAE, vFHE B scrubbing FHE GARE HEAZ A,
F2 BB F AL ARQYA dsjel, QTe)y AR NFREe o BFHO2 AA
590 42 FANZ Si0; T 9998 wt.%Fom, AE LS zhzh 79.05 wt%o} 75.43 wt%
Aok olu BEEEo] FRES 77t 126 mekg, 174 mgkgs YERO], ELE9 AAE2 9785
W%, 96.19 wi%glth. mepd 227 28 - Aol sl AF E9(Low grade)e] HAE B
E 3f-8F0) 200 mgkg ©)5ke F - TF E9(Medium-high grade) o]0 2 9] ¥9] 3kito] 7153}
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ABSTRACT : In this study, we have investigated the purification characteristics of quartz which
size was 0.lmm to 0.3 mm by using physical separation techniques. The A and B samples which
contained 95,864 mg/kg and 4,568 mg/kg of impurities were reduced upto 126 mg/kg and 174
mg/kg of impurities, respectively. So, removal ratios of the total impurities were about 97.85 wt.%
and 96.19 wt.%, individually. At that time, the yields of the purified quartz (over 99.98 wt.% SiO)
were 79.05 wt.% and 75.43 wt.% by using purification process including magnetic separation,
gravity separation and scrubbing process. The most benefit in purification process of both different
raw materials for iron element can be achieved by magnetic separation. Also, gravity separation is
extremely successful for reducing aluminium element.
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Table 1. Chemical composition of the samples

Si0; Impurities (mg/kg)
Samples o
Wt%) Al Fe Ti K Na
A 99.41 3,160 2,210 90 241 163
B 99.54 1,890 2,310 66 183 119
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Table 2. Yield and chemical composition of magnetic separation fractions

Yield Si0, Impurities (mg/kg)
Samples o o
(Wt.%) (Wt.%) Al Fe Ti K Na
A Non-Mag. 92.09 99.71 2,820 17.0 7.8 18.3 13.4
Mag. 791 96.12 7,118 27,741 1,047 2,824 1,904
B Non-Mag. 92.87 99.84 1,562 16.8 6.6 16.6 11.9
Mag. 7.13 93.74 8,948 46,729 1,219 3,413 2,199
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Fig. 1. Schematic diagram of this study.

7|(International process system Co. USA)E A}
$3tel, 29 HAS 150 pm ZAAA 13 7
AU %, A A2 ko] 29 84
£ 130, 120, 110 2 100 rppmez 72 A7)
HA] 43]0) Az z47\1(cleanmg)§ A A8t ok

HEAE dYoMe aFHolE AE7|(Wilfley
type No. 13. USA)YE Alg£3ld Q&4 1203)/
o] ZHANAM F3E(heavy weight mineral) ¥}

7 3E(light weight mineral)< 3 & AG
25 YU d¥xdoz 29 X* % %‘"]5}
At

Scrubbing AP A= = FEE(pot) &Fo] 1
ZlE ¢l 3] AP (Attrition Mill, KMC, Korea)°ﬂ
iAo Fd glo] HiFAHAA 34
423 1 kg A8t g9 51&]‘— 400
pme &E 2 10E7F scrubbingg AA3 &,

A7HEE E3h 0.1 mm o) 4o} Z Y AHE(coarse
fraction)#} 0.1 mm ©]3}2] v} A-E-(fine fraction)
& 283t A

I 2v A8 A9 BE A¥A¥s Eg9 &
AAE HIAA] AE A& S W FEAELS
el Ao Z, AARS A$E 791 wt%, B
ANEE 7.13 wt%7} AAAEE BaEgh A
A8 Agde Ax EEEFO] 5864 mg/
kgl Al 2,867 mgkgo @ <k 51.1 wt.%, BA|&
£ 4,568 mgkgoll A 1,614 mgkgo 2 64.7 wt.%
7} A Y h

3 HE FF2 ANFY A 2210
mg/kgol A 17.0 mg/kgS.2, BAg<2 A% 2310
mg/kgo Al 16.8 mgkgo 2 7HAF o], A9 BA|
2o HE AALo] 47 9923 wt.%9} 99.27
wt.%Jth kA 2 qE ) 948}04 T AR
2T ETER EAgle HR Kol AAE
E} g 5 Ao, o Ag} BA|5¢] SiO,

% 474 99.71 wt.%, 99.84 wt.%Z U}E}
HJ?}E}.

I8 25 AEAdz 2 xygNEe
AREY] TFHFL A7) AT XRD B4 A
Hola, 27 38 XRDEA A 5% gre

2 b



CECRE T

(a) Open nicol

A g

(b) Close nicol

Fig. 3. Polarization microscopy of impurities in the sample (Q: quartz, M: muscovite, P: pyroxene, G:

garnet, H: hornblende).

Table 3. Yield and chemical composition of gravity separation fractions

Yield SiO, Impurities (mg/kg)
Sample o -
(Wt%) (Wt%) Al Fe Ti K Na
A Light 87.21 99.98 118.0 0.5 3.0 18.3 8.9
Heavy 12.79 97.85 21,244 130 40.5 18.3 44.1
B Light 82.38 99.97 166.2 119 6.0 15.8 9.6
Heavy 17.62 99.18 8,088 39.7 94 20.3 22.7
Table 4. Yield and chemical composition of the separated fraction by scrubbing
Yield 8i0; Impurities (mg/kg)
Samples o N -
(Wt%) (Wt%) Al Fe Ti K Na
A Coarse 98.43 99.98 95.8 0.2 25 18.1 8.9
Fine 1.57 99.84 1510 19.3 343 30.8 8.9
B Coarse 98.59 99.98 134.8 8.4 5.6 15.7 9.5
Fine 1.41 99.75 2362 53.9 34.0 22.8 16.9
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