2023 42 A 5w R Feb. 2023
44 55 1 Precious Metals Vol.44, No.1

R EBHEV FRTZXHAMR

BAET, 1, & R, GEF BER BB RLED, Bk
(1. EHeIa A R ITEA 7] A AL B EAS T AR TREHORBE T O =1 TR Tl 3 By I R AT 70 3 s S0 =
T RE 472505 2. hEGCRY: MR ESWIHAERE, 115 4R 2211165
3. PHREHIREONY BIE TR © e LAY 5% 710055)

# E: BRAXLT 4% er ity @R Rik. ARZBEF BLE, AXARAFT ZHR, ¥Ehodlb
GAE, AT B A, FRBHMILH. R H . FUAH RN EORBT T, EREY,
FEEH MR -0.045 mm £ 2R & 93.52%, IpHH R BAER A+ R 255 GT-1 A =£(200+200) g/t, &
F) AR A4S & 400 g/t, AIOR T A4A% 25 A& 500 g/t. TALR 200 g/it, #HAZH%| GT-2 A& 400
g/t, AZEFH 2R E 30t FHT, 2—Hwiz = HiF R FS%IRAL, SRR 77.33%, £EIKE
59.16%. A HBRIELER, NI Lty & 7 RART TR, HRERRAHL,

KiBIR: AEeBkbe; SHEsF; Fit, TEKE

FESHES: TDI23; TD9S3; TD952  XEkFriIRME: A XEHS: 1004-0676(2023)01-0039-08

Study on improvement of flotation process of antimony-bearing gold ore in a plant
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and Physics, China University of Mining and Technology, Xuzhou 221116, Jiangsu, China; 3. School of Rource Engineering?, School
of Metallurgical Engineering®, Xi'an University of Architecture and Technology, Xi'an 710055, China)

Abstract: The recovery rate of antimony-bearing gold ore in a domestic plant is low. In order to address
this problem, experimental studies were carried out to investigate the mineral processing including the
flotation grinding fineness, the types and amounts of flotation reagents, collectors, inhibitors, and activators.
Their effect of on the flotation recovery was analyzed. The results show that the recovery rate of antimony
and gold reached 77.33% and 59.16%, respectively, after the closed-circuit flotation process of one rough
four sweeps and three refinements when the grinding fineness was -0.045 mm which accounted for 93.52%,
the dosage of inhibitor sodium pyrosulfitetnew agent GT-1 was (200+200) g/t. Other mineral processing
conditions were as follows: 400 g/t lead nitrate activator, 500 g/t sodium butyl xanthate collector, 200 g/t
ethyl sulfide, 400 g/t new agent GT-2 and 30 g/t foaming agent 2* oil. Combined with the original closed-
circuit method, this mineral processing technique greatly improves the recovery rate of antimony and gold.
Key words: non-ferrous metallurgy; antimony -bearing gold ores; flotation; technological transformation
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Tab.3 Grain size and distribution of the main elements in the antimony-bearing gold ores deposits

K1 FHEN EEMERI ISR
Tab.1 Main chemical composition analysis results of the

antimony-bearing gold ores /%

B4y Au” Ag” Sb Cu  Pb S As
48 632 10 202 003 01 124 08
s TFe C  Zn  SiO; CaO MgO ALO;
48 237 11 01 214 48 29 5.6
L BN gty AR

K2 SHET HWHITER

Tab.2 Antimony phase analysis results of the antimony-bearing

gold ores /%
FRA Sb & Sb HHE
MR MEBRAT 15.9 78.5
BRE. TERT 3.2 15.6
BRIR Eh 1B 1.2 5.8
<t 203 100

Fo MR 2 BRI TS R ITUE L, Z8E4E
W ERALER A B E SN Y, 5% 78.55%, B
Y& & 3.2%, AR 15.62%.

1.2 FEREETLEI M

SR A G &8 &0 KA XSB-200 Hbx
HEIRBN TR, HATRLE S, SR 3.

MK 3 iTRLEH, S8E&H 7£-0.074 mm R
TR BTN 85.58%, 4. Bh. T BR{E-0.074
mm BT (5 LA 537500 81.4%- 89.8%- 87.7%-
89.9%, % ICHEFE-0.074 mm~+0.045 mm F1-0.045~
+0.038 R Bt ot 1 L A8 55 = 5 -0.074 mm~+0.038 mm
KL B B o EL 2 R 72.2%+77.5% 74.5%
75.5%, HIBLAT I, B2 R M N A A P ik
ElESIPS "

1%

b k74 FLiZ/mm ;R SRR . RE
Au Sb As S Au Sb As S

+200 -0.074 14.42 12.6 10.2 12.3 10.1 55.4 143 0.7 8.7
-200+325 -0.074~+0.045 42.51 45.2 49.9 44.6 41.0 67.2 237 09 120
-325+400 -0.045~+0.038 33.89 27.0 27.6 29.9 34.6 50.3 165 0.7 127
-400+500 -0.038~+0.025 5.06 9.6 9.2 7.0 8.5 120.4 36.7 1.1 209

-500 -0.025 4.12 5.6 3.1 6.3 5.9 853 153 1.3 17.8

BE 100 100 100 100 100 63.2 202 0.8 124
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BT 237 B FERIR . RRRET . AR BRI NN
otfral, ZBE. THENEZG. 29I Tk
TG-1 Al TG-2 i 4l 77 A0 = AR . AX AR
HAHE XMQ-67 B 9240 mm=90 mm £ EREEHL,
XFD-0.75L. 1.0L. 2.0L. 3.0L Ff#iZEHl, £HE
it JENL, HEEF#) SevenExcellence™ pH HLAL 1145,
2.2 FiEFAAR

TRIRPREL 500 g E8REN, FHEEEREBNLER,
BEWWREE 70%, BREERFTTRAIES, W0 KERE
1L 1) XFD BYEEREAIZIENL N, 7o idE s K ik
FE 2 32%, T PEEALEEE A 1800 r/min HEATVFI%,
R V7 228 YL R B Gl s S 1 N (], B JS AR N pH
TEEF(S min) FHIF)Q2 min). 54EF(2 min). $ifi
W72 min). EHIFI2 min), R G EFERRE AN
B A 3E(S min)s M, BREIFRR, &
FEVIRE i 4 BhE R, R RS B ENCR
2.3 PRI TV N A

TE B 17 30 26 AR B0 S Aty _E 3R A7 A % S5, A
R — MU =R . RISt XA R 4
W ERE BTG, 2RI AN 2407 AT 2L
i, ARG EARII H

3 ZREWR

3.0 BER A R Ak B R B R e

IR SHEN 5008, BEYIRE 70%, F
R 32%, HRlZ 400 g/t, JHIF] GT-1+£E AT IR
B9(200+200) g/t, FEAFITHERHY 400 g/t, HGHIT 2
BNEEZ] 500 g/t, LBRA 200 g/t, GT-2400 g/t, #2ify
7 2% 30 g/t, BEAT T RN EERLE LS, B4
PO 1, RIS R L 2.

B 1R LLE 1, Bk 5 B R )
PIEKTTIE R, SR RE BN B, 74 7E-0.045
mm KL g 5 43.07%, JEKEE I 5] 22 40 min, -0.045
mm Fi B o5 R = 2 93.52%. HHIE] 2 AT,
FREI G B i S0 R0 (B WS e 35 B BE 1 A P P B v 2
e THE AR . 24-0.045 mm Rig Y 43.07%H,
HURSH S ABR ESCRAUA 52.92%F1 62.89%; BEH™
YB3 22-0.045 mm [ 93.52%, & FNER AN AR
FE 55.23%F 71.78%, BLIRER S AELS) I E 4R
& 723 g/ts 30.2%. WEHEEEN A, HA 4.
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Fig.1 Effect of grinding time on fineness
of the antimony-bearing gold ore
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Fig.2 Effect of different mineral powder particle sizes

concentration on the flotation recovery
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2, BEWCANE 6 E N-0.045 mm R gl 93.52%.
3.2 FRER A EXERE B R

WEERITESS R PE R AR R N I VE s 474, [
UEIEFERRER N pH VREEF], 25 500 IR FH X VR A% 1)
. R RN R, HAWFIESAMES 3.1 1A
A, SR IE 3. HE 3 LEH, MERERHE/D
T 400 g/t B5F, HURED 4 B EICR B S A5 & At
g SR, B =42 800 g/t )5,
R 4. BRI R AT AR 218 T B, dk2kig
FBEE RS 1600 g/t Ja, MAEH &, BhEIES
HIBFRZE 53.76% 68.01%. % & BIFRIR H it mxt
WA SR S HBR A A e T2, e
R FH & IEH 400 g/t, LB 2K pH=6.5,
3.3 FI R A R Y g e
3.3.1 HRHIFRIApE
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. SIMBERRAN . CMC. TERRANTE J9dm 773K 15 ()
MUY . I HRH GT-1+E B (2004200 g/t)
YRR IMEIFR, ARS R R S AR IR AL & R
BT GT-1 ARV Jy s — 07 X
T TRRMNA GT-1 PrEE AR, AT LA
BRAT s M 3R P s R A P R T AR F R A 3R T
2GR, BRARIC ATV e AMZIm I Bk
WY EABSRAINEIER . A% RE, B GT-1+
FERRER N (200+200 g/t)fE g B M1 74 o

332 GT-1 fi&

[ 5 A S AR R FH 2 FH & 200 g/t, 038 GT-1 A
i, HM&AS 3.0 WHEE. FBEMEIH GT-1 HE
SPRIERIMCR P, R E 5. mE S aTLE
H HURER T | 4 S A B U 6 48 BE 5 431 75 GT-
1 &R T S 5 K. 24 GT-1 &R 100 g/t
B, HRBE 4. BRIEICERAN 54.11%. 70.04%, LA
R i 4. BRI BN 71.9 g/t 29.87%; 4 GT-
1 &R 200 g/t ), HMLRER 4. BAREISCR A ALIE
Pl KA . kR s GT-1 F&, MRS 4. BhlEi
R AR S TS A B . X R T AR ER
BB B 2R T ) A A T ar i
PE, RIS ARSI TG-1 FRIEE 200 g/t.

3.4 TEATTN I Bl R
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Fig.3 Effect of different sulfuric acid dosage
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Fig.4 The results of different inhibitor types
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Tab.4 Effect of different activators on the flotation of raw ore

- FRED S AL I/ %
Au/(g/t) Sb/% Au Sb
&0 70.1 28.87 556 7135
RN Eet 723 30.16 552 71.78
fi R R 71.4 29.74 55.0  71.40
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3.4.2 THERET 2520

ISR BROCEEIRET A, HAbKME
3.1 HHE, SR WE 6. hE 6 fLIEH, KT
W4 B RIS R b AT 250 I o i TR 0 P 22 11 184 v
BR, MR EN 100 g/t 1, HUSH 4. 80
W53 AN 51.77%- 66.60%, BLETHUEE F 4. &6
TALSY BN 69.8 g/t 28.84%, HEEEAL AN R
R 400 g/t 5, A BRRIREE S AR T 3.46%-
5.18%, FHASH 4. Bhanfidem 1 2.5 gt 1.32%,
R GRS E R R &, & BREICRE AN
RAZA, R T &S N S R
MR RLER K — BURE e, B AR MR A FH B HY 400 g/t.
3.5 HRUGHIX R Bl e R B s
3.5.1 HUSGRIFE RS

SIS BREOGRAE, HA S 3.1 A
[, S5RIEE S, R S TTCUEH, TRMEZ M
CREAEMEH, 4. BARINCRME T T RaE 2.
Th®Z, GT2 5T RMEAMOmAHEHH,
H& . BRISCRRAR . X2 HT GT-2 Ak Pl
& BREE R, BAERE R AR LR AR,
PR YR TH REKYED, G A kA S50
IR B A GT-1. AR EAR BR AN+ 1L 77 AN R
RGN T 2N 3E 24 . LB A GT-2+EEi 55 247
BT ORI T NS 2 R A A, ASEES
A% ZH WA EATIRR L, GT-2 Wit — LT
P& %A SR
3.5.2 GT-2 HEMMW

SIS U8 GT-2 H&, HAbKM4E 3.1
I, SR IE 7. HE 7 WTUEH, BT E.
B WS R AN G AL B BE A TSGR GT-2 &3S N
PeE, M GT2 HERRE 400 gt J5, MK 4.
B RIS AN A SRR B R AR, R S AR A
7 GT-2 F &5 4 400 g/t.
3.6 PSS

IRPE PR RS IR 25 R, AT IS SRS . SR A%
e SEAERT 5008, BN HKEE 70%, BER4HE-0.045
mm FLZK (5 93.52%, VFIEAE 32%, BilR 400 g/t
N GT-1+£ WA ER N (200+200) g/t, i 4471 A R
HY 400 g/t, U T BN 24 500 g/t, LB 200
g/t, GT-2 400 g/t, EIEH 24 30 g/t, R
F=RE BRI FEEAT G, AR 8 R, 45
HIT3 6.
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Fig.6 Effect of lead nitrate dosage
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Tab.5 The results of different collector types
. . FREE Sh AL 2 /%
EHLCenlr LS
Au/(g/t) Sb/% Au Sb
T T (700) 71.5 29.02 51.6 65.18
T & 2j(700) 714 2841  50.8 6297
TR Z4(500)+
Z(200) 71.6 29.52 51.8 66.51
TR 25(500)+
Z B (200)+GT-2(400) 72.3 30.16 552 71.78
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Fig.7 Test results on the dosage of GT-2 collector
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Tab.6 Test results of the closed circuitflotation test
Po=N 257
N AN (B U2 /%
B TR Y%
Au/(g/t)  Sb/% Au Sb
KW 31.34 119.0 499  59.16 77.33
==t 68.66 375 6.7 40.84 22.67
JFy 100.00 63.0 20.2 100 100
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Fig.8 Flowsheet of closed-circuit flotation test
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Fig.9 Flotation process flow after transformation (The improved content of this article is marked with a dotted line)

R T FRAT R

Tab.7 Results of the closed circuitflotation test

1%

KW -

BH s : s :
a3t ot e A EGLR ot e A*
FER % 36.88 31.69 -5.19 63.12 68.31 5.19
- /Y% 40.92 49.12 8.20 8.14 6.83 -1.31
[RI R /% 74.60 76.94 2.34 25.4 23.06 -2.34
A SAL/(g/t) 98.4 118.1 19.7 423 37.5 4.8

u

[RI R /% 57.59 59.35 1.76 42.41 40.65 -1.76

HE: A=DGE)E — ST

1) B E P2 S &8, AR LI BT AT

FRZ, HiE T — BB EN BAEMIRIE T2 .
KH GT-1+E VBN N A INHIFR], HRREE
NG, TRERIE N pH VAR, TR, &
TR GT-2 fENECE UG, 29mifE i), 5
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