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Abstract: Under the current production conditions, the fluorite concentrate obtained from the associated fluorite
resources in a mine of Hunan Province has its processing indicators undesirable and fluctuating widely. In view of this
technical bottleneck, a new processing technique was developed to recover such kind of fluorite ore for improving the
quality of resources. In this technique, a principle of alkaline environment followed by acidic environment was adopted in
the cleaning stage, and also the middlings obtained from the cleaning stage are returned to be processed again. As a
result, a full-process closed-circuit test yielded 13.67% high-grade fluorite concentrate grading 96.11% CaF, at 60.13%
recovery, and 3.93% low-grade fluorite concentrate grading 85.08% Cal', at 15.34% recovery. The comprehensive
concentrate has a CakF, grade up to 93.65% , with total recovery of 75.47%. It is concluded that this low-grade associated

fluorite ore can be efficiently and comprehensively recovered using this technique.
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Table 1

Multi-elemental analysis of raw ore %

CaF, WO,  TiO, K,0 S0, ALO,  Ca0

21.74 0.09 0.15 3.59 42.67 5.24 15.37

MgO Na, 0O Sn Mo Bi Pb Zn

0.64 2.75 0.09 0.005 0.016 0.043 0.014

Rb Fe Mn p S R

0.085 4.96 0.52 0.017 0.12 1.89

®2 FREURERTER

Table 2 Sieve analysis of raw ore

K2/ mm Ajcgg/% N nCin p: Ca;Ff
(] 1 2t L/ % YA %
+0.15 6.94 100.00 9.77 3.19
-0.15+0.10 10.33 93.06 14.06 6.83
-0.10+0.075 12.79 82.73 15.45 9.30
-0.075+0.045 13.13 69.94 19.17 11.85
-0.045+0.030 9.33 56.81 22.33 9.80
-0.030+0.025 5.69 47.48 24.08 6.45
-0.025+0.019 8.42 41.79 25.97 10.29
-0.019+0.010 6.57 33.37 28.06 8.68
-0.010 26.80 26.80 26.65 33.61
it 100.00 21.25 100.00
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Table 3  Liberation degree analysis of fluorite
AR %
>3/4 3/4~1/2 1/2~1/4 <174
71.4 7.1 9.3 7.6 4.6

IR/ %

FH2e 1~3 ml 20, R ] e s ol i i 2 4 £ 8
S CaF, , Hb Al 21.74% , F T4 5 K Si0, ,Ca0
K AL O, B -0.075 mm Kid% 5 69.94% ,-0.075 mm

K CaF, 430 %8 80.68% , WL A I8 i 41 B {4
B IE N 71.4% AR VGEAMIEAAFLE, W AT,
R 53 B 1K A 5 it 6 FR G A5 3 [T e, T 3 A 1k
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Fig.1 Principle test flowchart
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Fig.2  Flowchart for roughing test
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F I ER R S5 R 2450 Bl R A S M 24 7 el A
MIRYRME AL, IR A 5 5 A S5 3 S Dk i vl
PR 2E 5 SE A 1 R AR S T, BRTR B WA T
TEH PR BT R 189K pH A, AT VB 3%
SIHOR, A R T R A TR AR AR L KB
2000 g/t CK-08 & 400 g/t . CYP-01 & 500 g/t,$%
HRIET 2 Ryt , AT 1 kIR ] il e, 45 2R L3k 4,
2R 4 w0 BEAE B TR AN ] S 3 I RERG 7 48 i T
1R, A LI BT A ESOR B T R R IR
IR 3000 g/t B, R4S B R AR AR R 4T, 2 )5 Ak 2k
B e IR B B RDRS A7 7 3= T S E A [mCR B
W FE AN KRG B ke PR 5 Ak 2 ' 4, % A b o 1 R
R IS R R B H & 3 000 ¢/t M,
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Table 4  Test results of sodium carbonate dosage in rougher

x5 MHAEKEEAEREER

Table 5 Test results of water glass dosage in rougher

KBEEE R, PR L/ % IR/ %

(e-1hy  mE % o CaCO, CaF, CaCO,
MK 42,67  40.66 8.83 8226  66.80

1000 =t0n 57.33 6.52 327 1774  33.20
JFF 100.00  21.09 5.64 100.00 100.00

MRS 3932 4497 772 80.93  53.54

2000 By 60.68 6.87 434  19.07  46.46
BB 100.00  21.85  5.67 100.00 100.00

MUKE®™  35.68  47.44 636 77.57  40.45

3000 =20 64.32 7.61 519 2243  59.55
JF 100.00  21.82  5.61 100.00 100.00

MKES 30.11  51.86 5.06 7143 2692

4000 =20 69.89 8.94 592 2857  73.08
JEHT 100.00  21.86  5.66 100.00 100.00

Fo HEIMHIF CK-08 ARIKIBER
Table 6 Test results of CK-08 dosage in rougher

BT, L% EEZ) CK-08 f_ﬁﬁ/ P 520 L/ % ml 3/ %
(g-11) B % TG, aCO, CaF,  CaCO, (g-h) &k CaF, CaCO; CaF; CaCO,
HRH- 30.87 5256 625 7639  34.03 MUKSH™  45.85  39.56  11.17  82.94  90.81
1000 RH 6903 725 541 2361 6597 0 YT 5415 689 096 17.06  9.19
U 10000 2124 567 100.00  100.00 JRg" 10000 2187 5.64 100.00 100.00
HUESH™ 3616 45.87  7.47  78.39  47.89 HURSH™ 4274 4156 1046 8126 79.13
2000 A 6384  7.16 460 21.61 5211 200 w5726 7.6 2.06 1874  20.87
JiH° 100.00  21.16  5.64 100.00 100.00 JR®"  100.00  21.86  5.65 100.00 100.00
MAES  39.32 4497  7.72  80.93  53.54 HRFD™ 3932 4497 772 80.93  53.54
3000 BT 60.68 687 434 19.07 46.46 400 BT 60.68 687 434 19.07 46.46
B 100.00  21.85  5.67 100.00 100.00 JHT 100.00  21.85  5.67 100.00 100.00
MRS 4106 4298 821  81.59  59.66 HAEH  30.57  53.62  5.86 7498  31.65
4000 BT 5894 676 3.87 18.41  40.34 600 BT 69.43  7.88 557 2502 6835
JEH 100.00  21.63 565 100.00 100.00 JEH 100.00 21.86 5.66 100.00 100.00

2.2.2 RIEIFBAERE 2.2.4 FHIKA CYP-01 A =K%

FLEBRBR N T 3 000 o/t, Hof A28 04T T
KBRS PR G5 LR 5, R S nI A, Bl K B
BEFHERIN , KRS F= R B0 T B, A S LB i T v
5 A7 [PISCR B T R, K B3 & 2 000 g/t B3RS
(RS PR B, P4 2388 Tk B 28 P o RLRS ™7 A1
an S Tt (E A A R N BRI . 2555 R
HEK P & 2 000 ¢/t HEL,

2.2.3  dp417 CK-08 A5 iXE

FHL Ve /K B 35 FH 2 000 g/t, HoAb SRS 04T T
IR CK-08 FHfEilE 45 Lk 6, MR 6 AT A
i CK-08 B, KRS &7 Hp i iR 45 (. 3% & 4 ; BE & CK-08
FHESE I DRSO b B TR 5 1 2 Bt A [MISOR B T
K% ; CK-08 It 400 g/t IR S48 AR 548, 54K 2215
CK-08 FHiE, s A MISCR T REIR B . 2565 i
1 CK-08 H & 400 g/t N'H.,

HAHBGH CYP-01 EAG 4380 fif e 4T |t AR Ik |
THCRE Jy i Rt Ar PR RE 7 N R A 113k
BT TR KLk CK-08 I 400 o/t, Hifth 5518
RAS AT TR CYP-01 FH &R0, 45 5 W% 7.
FHER 7 ATHN, Bl CYP-01 SN MRS = 588
1o AT A ST BT A [ ORI, CYP-01
HHE 500 g/t B ARAS B BEREARECAT, FFRARZEE N CYP-01
I ik R e e AN R (B e sy
FER N, A% I8 RLTE CYP-01 FHHR 500 g/t HH.,
23 EmIRSEEAEBERIEHR
23,1 &eeli 2 AR G DO L F AR

AR AT RS 7 TP bR g 4 Ah 1 B A K
A ATEA T A SEIKA Y, BT e 4%
KT I AT G AP W S ALY B T TS
K 18 T 250 HE AR |
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Table 7 Test results of CYP-01 dosage in rougher

L/ % IR/ %

CaF, CaCO, Cal, CaCOj4
HKE 2636 56.11 525  67.63  24.49

300 v 73.64 9.61 579 3237 7551
JRET 100.00  21.87 5.65 100.00 100.00

MO 3557 46.14 597  77.34  39.11

400 ==20n 64.43 746 5.13  22.66  60.89
JFE 100.00  21.22 543 100.00 100.00

MUKE®™  39.32 4497  7.72 80.93  53.54

500 =t 60.68 6.87 434 19.07  46.46
BB 100.00  21.85 5.67 100.00 100.00

MG 42.07 4226 8.46 8216  64.59

600 =20 57.93 6.67 3.37 17.84 3541
JRET 100.00  21.64 5.51 100.00 100.00

CYP-01 i/ 728, %0
(1) wmp S FE

K 8 Yok ik
BRUA R RS AR AT ARG 0 SR R U S5 SR e 8, H:
H TR PERE L 1 ~7 KBEES 45112 500,300,200,
150.100.,50 .50 g/t, K51k 8 ANMI/KBEES, 2R MR ik
1~8 R M7k Bl 88 FH 439l 24 300,200, 150,100,100,
50,5025 g/t, “HiBdE IR RG1E 1 ~3 %S Hik; kit
4~ 8 ERPR+1R 1k K338 FH 12 539 5004200 ,200+150
150+100,100+100,( 100+100) g/t, H13 8 A1, K
B DX (K B B8 ) P R X (R R + R AL K B 5 ) #0
B BB S TR RS BE AR AR I A RS PR BRI, 3X
TR & A T A S S KA R R
AERERRER KA A, kA 415y B 4%, A Sk s ik
W WIAERG eI R v )25 43 Bk BE AR K, SR PR [R) 8 4

RV 9K pH G, &5 s il 50, AR [R5 4k
%TE’E’—?%‘HKEH%T/%’@%# A A A
WA P o st HTE R R T A S
T BIZH

RS AEBREIZIXEIERITELER

Table 8 Comparison of different cleaning processes

W =%/ % KT WA/ % KEE A R %
Rl X" CaF, CaCO; RNk X
LB 39.14 1539 81.46 13.45  70.90 57.38
SRV E  35.14 13.82 86.68 11.55  67.73 54.82
“HIBRJE RV REE 32.37 1273 9631 1.61  69.33 56.10

KTz

232 FHoudi R ARG @ HXE

SR RS R B T2, 7ERG i T 2 R 2y
FHIEE A SR b 64T T e b A R G A 4
e P B, IR R LI 3, S5 2R LR 9, ik 9 W]
H, LR G ﬁElEM&émﬁzlﬂ%ﬁﬂAT%’“ R
13.67% . CaF, fH{ii 96.11% ,CaCO, & & 1.37% . # A1

TR, RPN 1 | AR M L K Al

IR 60.13% ) AAEY . i 1 e 4 A3
WK A FAE R Oz I i AL R G758 A L
W), HHE R 34.65% CaF, 7 20.41% CaCO,
18 8.35% A MR 32.37%
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Fig.3  Full-process closed-circuit test flowchart for recovering

high-grade fluorite
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Table 9  Full-process closed-circuit test result for recovering
high-grade fluorite

[= e 327
. 5% /0 L/ % TSR/ %
FRERR A% CaF,  CaCO,  CaF,  CaCO,

A 13.67 96.11 1.37 60.13 3.25

LREOR 34.65 20.41 8.35 3237 50.23
v 51.68 3.17 5.18 7.50 46.52
5 100.00 21.85 5.76 100.00  100.00

24 RmfRG=EAERBIREH R
ey LR GE A AR T AT A AL B R
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A AR B 72 % T, CaF, S5 BT
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Piti 71.22%8F , AT RS2 34.63% CaF, i 40.73%
AV FICR 69.119% BIR S ARDE T

£ ZRIAL: gt
BE
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Fig.4 Roughing test flowchart for recovering low-grade fluorite
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Table 10  Testing results of grinding fineness in roughing stage

for recovering low-grade fluorite

—0.038 mm s Ak A% VR R %
RLZH i e/ % A 7°#/% CaF, CaCO, CaF, CaCOj,
R ACHAEE 3070 31.69 10.03 47.74 37.01

52.03 =20 69.30 15.37 7.56 52.26 62.99
By 100.00  20.38  8.32 100.00 100.00

R ADEES 3326 38.47 10.85 63.00 43.27

66.45 B 66.74 1126 7.09 37.00 56.73
By 100.00  20.31  8.34 100.00 100.00

RAADEDES ™ 34.63  40.73 1198 69.11  49.68

71.22 =t 6537  9.65 6.43 30.89 50.32
Fa 100.00  20.41  8.35 100.00 100.00

RAOIHASE  40.01  36.24 1575 70.94 75.02

80.89 A 59.99  9.90 3.50 29.06 24.98
A 100.00  20.44  8.40 100.00 100.00

2.4.2 AKSBAL T B WD BX T

IR R G TE L B 5 o R B, TR EE B
AU CK-08 IR i = 480 A Wi CYP-01 5%
IRV it A7 Ay 1 2580 AR T **i_%ﬂﬂi“ﬁﬁ%nﬁﬁ%k
PEESAEAN AT, 5k Ak X o R 5 45 ok A0 7 4 B P A6
ﬁﬁilﬁgﬁfﬁETLEE@jnuﬁrﬁﬂE,flﬂﬁ%ﬂﬂil_

TRIG AT FRABAE M 77 2 11.35% (X IR 72 3% 3.93%) |
CaF, i fi 85.08% , % A1 1l A1 % 47.38% (% 4
MR 15.34% ) B S 7 3 ARG

G0N

ZHFIBAANL: g/t

-0.038 mmkii 2% \571.22%

TRIERAN 4000
MiFKBER 1000
HIHFICK-08 300
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N
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Fig.5 Full-process closed-circuit test flowchart for recovering
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Table 11  Full-process closed-circuit test results of recovering
low-grade fluorite

. 7R % L/ % AT IR/ %
AR

Vel R CaF, CaCO, {Edr  XJJEH"

R ARED™ 1135 3.93 8508 7.61 4738  15.34

=20 88.65 30.72 12.10 8.46 52.62 17.03

Y0 100.00 34.65 20.38 8.36  100.00 32.37

2.5 EREMEREEARIER

G54 N FR G0 A IR (R I v R B
A7 ISP 0 25 L, 1T AR A 4 R A 5 X 4 R
Febn, TR B R IE bR LR 12, AR F
AR ] 3RA5 77 2R 13.67% ,CaF, #h{3 96.11% ,CaCO,
i 1.37% A7 ISR 60.13% (17 S 38 A 5 L
K773 3.93% CaF, fh{i 85.08% A1 MK 15.34%
RS AREY . LR AR (R ah AL ARG +1%
S EATRE ) CaF, SV 93.65% , % A1 J [ i 3k
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Table 12 Technical indicators of full-process closed-circuit test

L/ % IR/ %
TR PR % CaF, CaCO; CaF, CaCO,
rn AL ARG 13.67 96.11 1.37 60.13 3.30
I S 3 A R 3.93 85.08 7.61 15.34 5.27
AR 17.60 93.65 2.76 75.47 8.58

3 45

1) 5o O s (CaF, fifiy 21.74%) , &
IR N Si0, .CaO K AL O, ;JEH H1-0.075 mm i
Y 69.94% , CaF, 5341 5N 80.68% ; ¢ A1 AR it 55
N 71.4% , HA VLt A IR A7

2) A TEAN RS IS R AR O AR A
AT TR T B R B AR B IR R G
L R G (— YR — R /N UORS 1B ) FIIR AL L R
BE (AR M2 - BB AT -— VORI PUYORE 18 ) 4R, R T
FoR | 2R A B 00 TT 3R15 77 %8 13.67% | CaF, i fii
96.11% ,CaCO, 7 & 1.37% A7 FLHE 60.13% 1Y f=
L RE ARG R P 38 3.93% | CaF, i 85.08% % A1
IR 15.34% AR SRS 0, S5 8 R0 (B b
AT HEA DL # AR ™) CaF, FhL 93.65% , i A1 A [n]
WCRIE 75.47% ARG AT GRS 3 T Rk msoR
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