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Purifying Technology of Preparing High v
Purity Quartz Sands from Vein Quartz Ore ° ’
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(School of Materials Science and Technology, China University of N ’ °
Geosciences (Beijing), Beijing 100083, China) ’

Abstract: To make the natural veins quartz come up the standard for high [10] ,
purity quartz sands, the purifying technology of calcination—water

quenching—flotation—acid leaching—purification of alcohol —deionized [11-15]
water was used to obtain high purity of quartz sands. The microstructure,, ’ °
morphology, phase, particle size, and composition of the prepared quartz ’
sands were determined by optical microscope, SEM, XRD, laser particle — — — -

size and inductively coupled plasma spectrometers. The results show that

the particle size distribution of grit is relatively uniform. The particle size

of flotation and high temperature calcination fine sands is obviously

increased than that of quartz grit, and the specific surface area is obviously

decreased. The block matrix of fine sands after flotation is pure quartz. ’
Screening and calcination have no obvious effect on the removal of the s o
impurity elements, while floatation and acid leaching experiments show
excellent cleaning effect. The mass fraction of SiO, in purified samples is
more than 99.99%.
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Tab. 1 Chemical composition of impurities in vein quartz ore
Al Na K Mg Fe Ca Cu Co Li B Ti Ni Mn
x10° 268.9 96.5 71.4 6.6 24444 243 9.6 34.6 5.2 6.6 18.0 22.0 274.2
N 202 o
124 REZE
1 ,
o HCl .HF HNO;  H,SO,
2* o H,S0,,
HCl .HNO; HF 20% ,18% ,10% ,
5%, m (HxS0,) :m (HCL) :m (HNO;) :m (HF) =
10:5:3:2( ) , ,
50%, 50 C
1 h ;
, s,
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Fig. 1 Flow chart of experiments‘ on preparing high purity quartz 125 Bt BTk
sands from vein quartz ore
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Fig. 2 Polarizing microscope image of vein quartz ore
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Tab. 2 Particle size distribution of quartz sands
ds"pm /pum /(m*-kg™)
1* 27.09 34.36 233.56 100 pm 91%
2# 133.70 153.68 37.08 330 pwm 95%
241 149.46 161.35 3491 300 pwm 93%
242 165.05 171.38 30.22 290 pm 91%
:1) dsy 50% N
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Fig. 3 XRD pattern of quartz grit
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Fig. 5 SEM images and EDS patterns of quartz fine sands

Fig. 4 SEM images and EDS patterns of quartz grit sample
1* after grinding

sample 2" after floatation
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Tab. 3 Content of impurity elements in quartz sands after treatment

x10°
Al K Na Mg Fe Ca Cu Co Li B Ti Ni Mn
=270 pm 22 8 4 <1 3 2 <1 <1 <1 2 2 1 1
<270~150 pm 38 7 4 <1 3 2 <1 <1 <1 <1 1 <1 1
<150~109 pm 60 5 5 <1 3 <1 <1 <1 <1 1 <1 1 <1
<109~75 pm 24 5 4 <1 2 1 <1 <1 <1 <1 <1 <1 <1
<75 pm 16 9 5 <1 <1 <1 <1 <1 <1 1 <1 <1 <1
1200 C 37 7 28 <1 2 1 <1 <1 <1 2 1 1 <1
1400 C 24 7 11 <1 2 1 <1 <1 <1 <1 1 1 1
:1200.1 400 C R
2# b o
b Al 9 ’ (
, 2%-1 2%-2 Al 2), ,
K.Mg 12 , Na s 2#
9’ o
) Nd 2# . 3#
) ) ) 3*
’ ’ 13 b 4 o
4 3t
Tab. 4 Mass fractions of impurity elements in quartz fine sands sample 3*
Al Na K Mg Fe Ca Cu Co Li B Ti Ni Mn
x10° 13.0 1.5 1.5 <1.0 2.0 2.0 <1.0 <1.0 <1.0 1.0 1.0 <1.0 <1.0
34 , N Al Na K 13 2.8x107, Si0,
, , 99.99% , o
Al Na K 3 ) 4
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