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Beneficiation Technology for Reclaiming Fluorite from Tailings
of Polymetallic Ore Concentrator in Hunan Province

ZHAO Hongdong, TANG Xuefeng, LIU Xu, ZHU Yuteng
( Changsha Research Institute of Mining and Metallurgy Co., Lid., Changsha 410012, Hunan, China)

Abstract; In a Hunan polymetallic ore concentrator, the tailings with CaF, grade of 26.56% exhibit certain economic
value. However, due to the influence of residue reagents in the upstream processing of main tungsten-molybdenum-bismuth
minerals and the interference of calcium-bearing gangue, it is extremely difficult to recover fluorite from the tailings. A
process consisting of selective regrinding, tailings discarding by high intensity magnetic separation, and fluorite flotation
was adopted with a new reagent NH-1 as activator of fluorite, CY-63 as collector of fluorite, SWG+SZY as depressant of
silicate and micro-fine gangue, and CYAB as depressant of calcareous gangue. As a result, fluorite concentrate with CaF,
grade of 90.50% , CaCO, content of only 1.35% and CaF, recovery of 79.50% was finally reclaimed in the closed-circuit
test. It is concluded that such tailings resources can be comprehensively utilized by adopting this process.
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Chemical multielement analysis results of ore sample %

Table 1

CaF, WO, Bi Mo Sn Pb Zn

26.56 0.10 0.02 0.008 0.02 0.045 0.015

Be Fe MnO  Si0,  CaCO,  ALO;  MgO

0.012 5.04 0.78 29.18 17.08 11.53 1.24

Ti0, Rb K,0 Na, 0 p S VN

0.12 0.10 1.72 0.94 0.01 0.08 8.82

R2 THEIETYHERIE(RESTH)
Table 2 Main minerals and contents in ore sample %
WO RO A% KA s Ao sika fAiNa Hil
24.7 17.1 124 45 13.6 12.7 5.4 4.6 5.0

B AR AR AR AT, A B AT & 0.15 mm,
—fB/NT 0.1 mm, EHURFE A b 65% 2847, HAE 4
FEGAYE B AR B, A B )R R
WHESZE 7R A DR BRI, R it R A R SRt e
HAET 0.03~0.15 mm Z[A], N HIHE A5 0.2 mm, &
PR L YT 70% , AR RS A0 bk il
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Fig.1 Basic flowsheet of test
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Table 3  Test conditions for preconcentration

T2t Pk 1
S N R ZH-560 BSRREHL, 7ERIZPRIE 1.8 T &
b PR 300 L/h 40 R U T — DR R
B 209, +0.045 mm K4 S 5 5-0.045 mm
WM ORA I ELT A -0.038 mm g b 82.11% &1

PEEESRBGGE T oRHA ZH-560 BUSRTANL , fETE R 1.8 T B H whidk
K E 300 L/h 4500 T 47— KSR G 1E

x4 FEMETZRBER
Table 4 Test results of preconcentration
o AL/ % I/ %
TR/ % CaF, CaCO; CaF, CaCO,
WkAET 7577 29.51 22.12 84.69  96.73

= e

L%ct
I ‘ﬁ*fj’x

TR WkEH 2423  16.69 234 15.31 3.27

EAT0n 100.00  26.40 17.33 100.00 100.00

kA5~ 81.16  29.45 21.34 90.27  98.56

ﬁ%ﬁ\ WivkERH" 18.84 13.68 1.34 9.73 1.44
TS -

ey 100.00  26.48 17.57 100.00 100.00
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Fig.2 Effect of NH-1 dosage on roughing indices
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Yok / YZ-1 > ’ i, CYAB &
S’W‘G ﬁfwﬁﬂiﬂﬂl MoK 33 f MRS, C 2 5 AEtBE
H Iﬁkﬂ@d\ﬁj\%ﬁﬂlﬁﬁo Hi & 5 Al ’ JUFH A i 55 Table 5 Closed-circuit test conditions
>SWG, CYZ-1 X J5 fift A1 1 e g ik (HIEPErE2E Tk L REATRE 1.8 T
. . | T B R NH-1 810 g/t,Na,CO, 405 g/t,CY-63 485 g/t
AHAC L= TV CYAB X747 AT 46 i N0,
PEAMRIRR , REHE 7 it SR Il e e, B 8 A ik 2 SWG 121 ¢/1,SZY 121 g/t
TCAHIAE R, XS R CaF, FISEEE CYZ-1 & 15.59 A ik 3 SWG 81 g/t,52Y 81 g/t
Fhik 4 E5R 810 ¢/t,CYAB 81 g/t
D=t Kk 5 ERM2 405 ¢/t,CYAB 81 g/t
2.4 LMK K% 6~9 SWG 81 g/t,SZY 81 g/t
X/A‘ ‘V\T “r\\ N \,‘HFE \il
T R0 T B4 A0 1 35 0257 So mEHBLR
BERIEAT T AR ] A &I 5 R Table 6  Closed-circuit test results
RULER 6, B WL IRT 6, SR T e 1 S - iR i 1k s e 5/ % R/ %
% -5 A TEE T2, AT 3RAE CaF, fhfi 90.50% | CaF, — CaF,  CaCO;  CaF,  CaCOy
e e . A KA 23.32 90.50 1.35 79.50 1.78
WIS 79.50% AR, AR T R vh iy A é%%éﬁ}“ 76.68 710 2269 2050  98.22
PR 9wy 100.00 26.56  17.08  100.00  100.00
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Fig.6 Closed-circuit test flowchart

3 45

1) WmEEHEZ SRy SN HER RS
CaF, fifi 26.56% ,CaCO, b 17.08% , HA i Ik
WIS, 3230 BRI 2, R RESE IRER A [

2) A FEMFE B AT ) NH-1 684 2505
W 5 5 E S A B ) 2 T 1 8% R 24 R, R e T
CaF, DR SR FH 0 P S i M i K - 1 V7 i
T2, Lh NH-1 R A3 5 A5 CY-63 iy o A3 4 WGH)
SWG+SZY Ak REh 5 Ak kA # il 5) . CYAB &
B ok A A PR B R AT R4S CaF, Sh A 90.50% |
CaCO, FhPiAY 1.35% . CaF, [ 79.50% 1Y & A1 K
W T R R IR m AL AR AFSE R T [
WAMNEIZERL AT BEIR I 25 & R TR RO SRR R 5

52 3L#k ( References) :

(1] #EE B REEAEROET SRR 5 R 55
HI, 2022(2) :50-58.

LI Yubiao, YANG Xu. Overview of fluorite resources and processing
technology in China[ J]. Conservation and Utilization of Mineral Re-
sources, 2022(2) :50-58.

[2] TAO Liming, WANG Jianjun, ZHANG Wanjia, et al. Selective sepa-
ration of fluorite from calcite using sodium N-lauroylsarcosinate and its
mechanism[ J]. Chinese Journal of Nonferrous Metals, 2022,32(6) .
1810-1820.

(3] Z4ilr, 1 W/INBE, 25, - i A0 PR SRR [T ].
WE TR, 2024,44(1) :68-71.

LI Weisi, YANG Weiping, ZENG Xiaobo, et al. Experimental study
on flotation of fluorite-calcite symbiotic ore[ J]. Mining and Metallur-
gical Engineering, 2024,44(1) :68-71.

(4] BN, AU B, 55, JE T3 AR A R ALm & 4504

0 ) S T AR ARG [J]. BR TR, 2020,40(5)
48-52.
WEI Dawei, WANG Ruolin, HAN Haisheng, et al. Flotation tech-
nique with directional regulation for calcium minerals based on disso-
lution and surface transformation of fluorite and its theory[ J]. Mining
and Metallurgical Engineering, 2020,40(5) ;48-52.

[5] PFHAES, ERAR, X8, 45, S A L FF AR 3 A s A Mg AR B

SR, 56 T, 2022,42(4) :67-70.
YANG Hualing, WANG Changfu, LIU Ming, et al. Research and ap-
plication of efficient recovery technology for complex low-grade associat-
ed fluorite[ J]. Mining and Metallurgical Engineering, 2022,42(4) .
67-70.

[6] WALSs, 958, RSO 5. F90™ IT e R A% 24 ) % A 3 A VR R 1Y
ST S ST ]. T E L, 2021,36(6) :33-39.

ZENG Ligiang, JIANG Wei, CHEN Wensheng, et al. Effect of tungsten
ore flotation residual reagent on the flotation of associated fluorite [ J ].
China Tungsten Industry, 2021,36(6) ;33-39.

(7] BHFE, WIS Bt 2. 506 & RE AR 01 B R o

F[J]. WIRTAE, 2024,44(3) .73-76.
FENG Qingshu, MIAO Yabing, CHEN Wensheng, et al. Experimen-
tal study on improving quality and reducing impurities of metallurgical
grade fluorite concentrate[ J]. Mining and Metallurgical Engineering,
2024 ,44(3) .73-76.

(8] W&y, MasCE, £, 55, WIR M2 & my By b i fEd
WARIHFIE[J]. 0R TH, 2022,42(1) :68-71.

FENG Qingshu, CHEN Wensheng, WANG Jian, et al. Recovering asso-
ciated fluorite from tailings of tungsten-containing polymetallic ore[ J ].

Mining and Metallurgical Engineering, 2022,42(1) :68-71.

SIAAS RE A, BT N, F AaX ety R TRE
A wBGE T HARBAL[]]. 56 T, 2025,45(2) :60-63.

ZHAO Hongdong, TANG Xuefeng, LIU Xu, et al. Beneficiation technology
for reclaiming fluorite from tailings of polymetallic ore concentrator in Hunan

Province[ J]. Mining and Metallurgical Engineering, 2025,45(2) :60-63.



