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Fig. 1 XRD pattern of quartzite raw ore
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Fig. 2 Polarizing microscope photos of quartzite raw ore

R1 AREFETHEERRMS
Table 1 Main impurity components in quartzite
raw ore pg/g

Al Fe Ca Mg Ti Mn Na K

780.46 505.16 131.04 58.18 37.88 31.44 72.83 227.34
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Fig. 3 Experimental flowchart
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Fig.4 XRD patterns before (a) and after (b) magnetic separation
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Na, CO, #8554 3% pH 2 7~8, BB ¥ i) BY-1
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Table 2 Main impurities composition of flotation

concentrate ng/g
Al Fe Ca Mg Ti Mn Na K
295.17 44.01 20.77 7.88 30.25 0.062 40.87 82.05
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Fig. 5 XRD patterns of flotation tailings
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Fig. 6 Infrared spectra of quartz sand before and after

roasting-water quenching
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Fig. 7 Effect of different mixed acid systems on

removal rates of impurities
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Fig. 8 Effect of liquid volume to solid mass

ratio on removal rates of impurities
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Fig. 9 Effect of leaching temperature on

removal rates of impurities
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Fig. 10  Effect of leaching time on removal rates of impurities
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FEIE BAAET L BRIZ J5 A Db b 32 B 2% I 41 1
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JeJF R R A B 0. 20 %6 [ & 0. 02 %, SIO, [l
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Table 3 Main impurity components in purified

quartz sand after acid leaching ;Lg/ g

Al Fe Ca Mg Ti Mn Na K

71.39 12.80 17.07 2.15 27.65 0.04 29.35 24.84
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Fig. 11 XRD patterns of quartz sand before and

after acid leaching
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Fig. 12 SEM images of quartz sand
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Fig. 13 Relationship of A,G,-0 of leaching

system reaction
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F o0 % L BRAR, Vo2 AL, min, 2 B R
I W7 B 7 i A
Ll 2 mol/LL HF + 2 mol/L HCl+ 2 mol/L
HNO, R B2 1A 5 3= 500 458 i W [0 FRU T 4 1E

AlEBE/%

B E]/h

3mL/1 g B #4700 r/min, T4 9 rp 24
FTA 1) 32 R A0 e R R N S Bk A, R I A X 32
BIRIICE Fe AL, ZEORTRIRE T X 2 fioc &
FbR 5RO R, &R E 14
IR .

B AR E T Al Fe 2 B R 500 20 90 A
K0 ~12), FFHATL MM A S5 R E 15~
17 Fr7s s N [l B T B 3 2R 8 45 B 46 4 G &R
L 4.5,

75

FexKr%/%

B AL [E)/h

B 14 AEEBET A FeEXBREMIERENHTL

Fig. 14 Variation of Al and Fe removal rates with leaching time at different temperatures

014 o 60 C,R?=0.994 Al 0.12 1 w60 'C,R2=0.991 Fe
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Fig. 15 Fitting curves of intraparticle diffusion model for solid products
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Fig. 16 Fitting curves of interfacial chemical reaction model
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Fig. 17 Fitting curves of Avrami model
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Table 4 Variation of rate constant of Al leaching reaction and fitting correlation coefficient at different temperatures
2 2
B 1—?a—<1—a>%:klz 1= (=)t = o In[—In(1 —a)] = In ks +nln ¢
6/°C
k1 /10 *min~! R? k>/10 *min~! R? k3/10" *min~! R?
60 1. 895 0.994 7.281 0.982 219.182 0.952
70 2.101 0. 995 7.736 0.984 177. 894 0.962
80 2.194 0.992 7.946 0.980 239.439 0.934
90 1. 760 0.994 6.984 0.979 325.220 0.963
RS EAREBEETFeRERMEREHEMSHXRBHETL
Table S Variation of rate constant of Fe leaching reaction and fitting correlation coefficient at different temperatures
2 2
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60 1. 168 0.991 5.539 0.972 510. 873 0.962
70 1. 450 0. 989 6.256 0.971 588.273 0.951
80 1. 797 0.984 7.080 0.968 711.653 0. 904
90 1. 766 0.984 7.009 0.967 784. 785 0.917
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Pretreatment, Leaching Process and Mechanism of a Certain Quartzite in Gansu Province
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Abstract; For the raw material of quartzite-type quartz ore in Gansu Province, the pretreatment process
of “magnetic separation — flotation — roasting and water quenching” was adopted, and then the
purification process was carried out by atmospheric pressure acid leaching. The effects of leaching
agent type,leaching temperature,liquid volume to solid mass ratio and leaching time on the impurity
removal rate of quartz sand were investigated. The research results show that in the mixed acid system
of 2 mol/LL HF + 2 mol/L HCl+ 2 mol/L HNO;, under the conditions of leaching temperature of
80 °C,liquid volume to solid mass ratio of 3 mL./1 g,and leaching time of 7 h,the purity of SiO, in the
product can be increased from 99. 80% of the raw ore to 99. 98% and the total impurity removal rate
can reach 90%. The results of leaching kinetics analysis indicate that the leaching processes of Al and
Fe are controlled by internal diffusion, with apparent activation energies of 7. 2 and 21. 1 kJ/mol,
respectively. The method can provide a certain technology reference for the preparation of high-purity
quartz from quartzite-type quartz ore.

Key words: high-purity quartz; quartzite; pre-treatment; aluminumj iron; acid leaching; purification;

kinetics



