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Table 1 Results of main chemical components analysis of ore
sample

ZFE BeO F Ca0  MgO ALO, CO,  SiO,

RS 0.33 17.80 41.00 4.69 6.96 23.43 4.15

EETE A E A TR A H (DD20221698); 1 5 44 T A T & L35 (221111320300)
TEH BN BbAE (1978—), &, TR R FEN, Wi+, FEHFE 7 A8 =255
BEEE: GAAR (1974—), B, HiliE S4B, & TRIE, ZEOF5I7 T =204 R
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Table 2 Mineral composition and content of ore sample
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Fig.2 Intergrowth of muscovitize and chrysoberyl
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Fig. 3 Flowsheet of heavy liquid separation
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Fig. 4 Effect of heavy liquid density on separation results
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Fig. 5 Heavy liquid separation test results of different size classes
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Fig. 7 Test results of grinding fineness
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Table 3 Test results of selective flotation of fluorite

PR BFR E% BeOfhfii CaF, ik BeOlR| Y % CaF, [l i %

HOMKY 65.53 0.27 66.92 37.96 85.03
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WAL 7 E 517 0.21 33.22 2.33 3.33

e 100.00  0.47 51.57 100.00 100.00
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Fig. 8 Test result of fluorite rough concentrate regrinding
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Table 4 Test results of desliming
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Fig. 9 Flowsheet of reverse floating gangue mineral
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Table 6 Test results of full process
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Experimental Study on Comprehensive Recovery of Beryllium and Fluorite from
a Fluorite-beryllium Ore
SHAO Weihua'*’, ZENG Yongjie', CHANG Xueyong"*’, WANG Shoujing'*’, PENG Tuaner"*

1. Zhengzhou Institute of Multipurpose Utilization of Mineral Resources, CAGS, Zhengzhou 450006, China;

2. China National Engineering Research Center for Utilization of Industrial Minerals, Zhengzhou 450006, China;

3. Key Laboratory for Polymetallic Ores' Evaluation and Utilization, MNR, Zhengzhou 450006, China;

4. Baoshan Mining Co. of Baotou Iron & Steel ( Group) Co. , Ltd., Baotou 014010, Inner Mongolia Autonomous Region, China

Abstract: The grade of BeO and CaF, in a beryllium-fluorite ore are 0.33% and 36.53% respectively. The beryllium
mineral is chrysoberyl and another useful mineral is fluorite. The main gangue minerals are calcite, dolomite and chlorite,
with the carbonate content as high as 44.80%, which makes it extremely difficult for mineral processing. , , A process of
heavy liquid separation-fluorite flotation-reverse flotation of gangue was conducted based on the difference of density and
floatability between the target and gangue minerals. For the —15 mm raw ore, 35.47% gangue minerals among of which
carbonate minerals were over 70%, were removed by heavy liquid separation in the —15+0.5 mm class products.
Furthermore, the heavy liquid separation concentrate combined with the —0.5 mm class product was in the grinding fineness
of —0.074mm accounted for 80%, and was subjected to flotation using the combined collectors including butylxanthate,
ammonium dibutyldithiophosphate, and sodium diethyldithiocarbamate to remove galena and other sulfide minerals. Then
fluorite concentrate with CaF, grade of 95.02% and recovery rate of 65.96% was obtained by furether flotation with the
combined collectors of oxidized paraffinum sodium salt and sodium oleate. Following the flotation tailings was deslimed,
reverse flotation of gangue minerals was adopted to obtain a beryllium concentrate containing 1.32% BeO with a recovery
rate of 70.92%. Subsequently, beryllium concentrate can be treated by metallurgical method to obtain beryllium oxide
products.

Keywords: chrysoberyl; fluorite; heavy liquid separation; flotation; reverse flotation; desliming
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