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Application of Low-Temperature Fluorite Collector CK-1 in a Fluorite Mine in Chengde
XTAO Shunyuan', QI Zhongzxu', GAO Zhiyong®, XU Shihong”®
(1.Changsha Institute of Mining Research Co., Ltd., Changsha, Hunan 410012, China;
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Abstract: When oleic acid is used as collector in winter production of a fluorite concentrator in Chengde, due to poor water
solubility and dispersion of oleic acid, the collection capacity is insufficient and the low-temperature resistance is poor. It is
necessary to heat the slurry to more than 20 ‘C, resulting in high production cost and energy consumption. In order to solve
these problems, a new type of low-temperature fluorite collector CK-1 was developed using oleic acid with different iodine
values to sulfonate and compound-saponification-emulsification. After the application of collector CK-1, the recovery rate of
fluorite concentrate increases by 0.77 percentage points compared with the original production index under the condition of
normal temperature production in summer. In the case of slurry temperature of 12 ‘C in winter, the beneficiation index is
similar to that of the original condition with slurry temperature of 25 ‘C in summer and oleic acid as collector, but the heating
cost per ton of ore is reduced by 11.03 yuan. and the flotation without heating in winter is realized, and the economic benefit is
remarkable. In the northern region of China. the annual heating cost of fluorite beneficiation in winter reaches tens of millions
of yuan, so CK-1 has good application value in the northern region of China.
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Table 1  Analysis results of fluorescence spectrum of ore %

SiO2 CaO F MgO Al O3 Fe; O3
63.28 17.59 15.26 0.53 0.79 1.17
BaO SO; K2 O Nay O MnO P:Os
0.26 0.27 0.13 0.09 0.12 0.01
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Table 2 Analysis results of mineral content of ore %
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Fig.1 Process of rough selection condition test
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Fig.3 Test results at different slurry temperatures
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Fig.5 Test results of sodium carbonate dosage
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Table 3 Comparison of closed circuit test results
R4 FEER/ CaF; CaF,
AX‘I N o~ i A
WA e T Yo mB/% BCE/%
CK-1 25 WAAKEH 18.68 97.56 84.12
A 81.32 4.23 15.88
JE 100.00 21.66 100.00
37 R 25 ARG 18.96 97.24 83.55
- 81.04 4.48 16.45
JE 100.00 22.07 100.00
CK-1 12 WAKEY 19.04 97.58 83.85
R 80.96 4.42 16.15
SR 100.00 22.16 100.00
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Table 4 Comparison of mineral processing indexes

before and after the application of collector CK-1

i R 7 i CaF, fifi/%  CaF, FIR/%
CK-1 AR 97.68 85.03
Ry 4.23 14.97
J5a 22.68 100.00

C Wmwmm koY 9752 84.26
Ry 4.48 15.74
JE o 22.85 100.00
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Table 5 Production indexes of mineral processing

in winter after using collector CK-1

7 CaFy i/ % CaF, MR/ %
ARG 97.26 84.33
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