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Table 1 X-ray fluorescence analysis results of main elements in zirconium metallurgical waste residue %
SiO; Na, O Fe; O ZrO; TiO; CaO Al; Oy Y, 04 SO4 MgO
25.046 18.967 11.196 10. 343 6. 86 5.994 5.443 4.346 2.428 1.746
CeO, U Yby O3 Er; Oy ThO, Dy, O3 P, 05 Lay O3 Nd; O3 Scz O3
1.047 0.982 0.933 0. 66 0.551 0.463 0. 445 0. 365 0.356 0.288
Gdz Oy Pr, Oy Ho, 04 PbO Sm; O3 WO; MnO Tm; Oy K, O REO
0.256 0.216 0.188 0.166 0.142 0. 141 0.136 0. 086 0. 054 9. 346

B B R B SROULIE 31 K. SEM-EDS 43 #7 45
BAE 1w,

a—SEM.Jit & 100 000 4% ;b—SEM, it & 1 000 4%
¢—SEM, jit K 10 000 £ ; d—SEM-EDS i 1

1 $AKEENRF IR K SEM-EDS HE 5 #4531
Fig. 1 Microscopic morphology of and SEM-EDS surface

scan analysis results of zirconium smelting waste residue
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Fig.2 Effect of H,SO, concentration on leaching
rates of U,Th,REO and Fe
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Fig.3 Effect of leaching time on leaching rates of U,
Th,REO and Fe
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Fig.5 Effect of leaching temperature on leaching rates
of U,Th,REO and Fe
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Table 2 X-ray fluorescence analysis results of main elements in leaching residue %
SiO; SO4 CaO Na; O CeOy TiO, Y203 71O, La; Os Nd; O;
56.050 23.917 10. 347 2.074 1. 400 0.942 0.813 0.661 0.657 0.553
Fe, Oy Gd; O Er,O; Dy, 0O ThO, Yb, 04 Sm; Oy PbO Pr, O3 H{O,
0.492 0.293 0.293 0.284 0.231 0.210 0.156 0.136 0.122 0.092
K, O Th, Oy Ho, O3 Cl Al Oy Tm, Oy SrO NiO REO U
0.043 0.043 0. 040 0. 040 0.039 0.038 0.028 0.008 4.9

a—SEM, Jit K 10 000 4% ; b—SEM, jit K 100 000 £%;
¢—SEM-EDS Hi 1

6 FHBHHUKIRK SEM-EDS B S5 4 R
Fig. 6 Microscopic morphology and SEM-EDS surface

scan analysis results of leaching residue
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Leaching of Uranium and Thorium from Zirconium Metallurgical Waste Residue

ZHANG Tianpu',LIU Kang'?, WANG Guishuo'?, LIANG Gengyu'?,LIU Zhongchen'?,
CHENG Hao"*,LIU Huiwu'?,XIANG Qiulin'"*

(1. Beijing Research Institute of Chemical Engineering and Metallurgy ,

CNNC,Beijing
2. China Nuclear Mining Science and Technology Corporation ,CNNC, Beijing

101149, China;

101149, China)

Abstract: Zircon sand often contains minerals such as kyanite, thorite and thorianite, which contain

trace amounts of radioactive elements such as uranium and thorium. During the production of

zirconium oxychloride, these radioactive elements are concentrated in the waste residue, which has

certain recycling value. To meet the demands of comprehensive utilization and radioactive pollution
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control of such waste residues, the process conditions for extracting valuable elements such as uranium
and thorium from the waste residues were studied, and the effects of different leaching factors and
parameters on the leaching efficiency of uranium and thorium were investigated. The results show that
under the conditions of sulfuric acid concentration of 4 mol/L,leaching time of 4 h,liquid volume to
solid mass ratio of 4 # 1,and leaching temperature of 90 °C ,the leaching rates of uranium and thorium
reach 99. 9% and 88. 6% ,respectively. The result is better.

Key words: zirconium smelting waste residue;leaching;uranium;thorium

B R S e e e O e S S e e e O T I i S G S e e e e G e e S e e A (AN ‘e S B S 4
(LSS 44 50 )

Optimization of Roasting-Leaching Process for Low-grade Clay-type Lithium Ore
ZHU Shan,ZHU Yanxia,ZHANG Chenhu

(School of Chemistry and Materials Engineering , Liupanshui Normal University ,
Liupanshui 553000,China)

Abstract: Due to its late discovery, wide distribution, large reserves, complex composition, and low
grade,the comprehensive development and utilization of clay type lithium mines still lack systematic
research. A systematic study was conducted on the optimization of enhanced leaching process
parameters for clay type lithium ore in Liuzhi Special District, Liupanshui City,Guizhou Province. The
effects of roasting process conditions such as roasting temperature and time,as well as the effects of
leaching process conditions such as leaching agent hydrochloric acid concentration, leaching
temperature and time, stirring speed,and liquid volume to solid mass ratio on the experimental results
were investigated. The results show that roasting can destroy the crystal lattice of minerals such as
kaolinite, superphosphate, diopside, and lithium chlorite in clay type lithium ores, which is beneficial
for the sufficient contact between lithium containing phases and leaching agents during subsequent
leaching processes, thereby improving their leaching efficiency; After high-temperature roasting at
600 °C for 90 min,the clay type lithium ore was subjected to optimal leaching conditions of 60 min,
leaching temperature of 80 °C ,hydrochloric acid concentration of 4 mol/L,stirring speed of 400 r/min,
and liquid volume to solid mass ratio of 6 ¢ 1. The lithium leaching rate can reach 93. 48% and the
leaching effect is good. The method does not require any additives during the calcination process,which
can reduce pollution and lower costs. It has certain promotion and application value.
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