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Table 1 Results of multi-element analysis of the run-of-mine ore

WOs Cu Ag* Zn Mo Sn Mn

S P SiO2 CaO MgO ALOs Pb

0.37 0.17 12.92 0.32 0.03 0.012 1.08

2.28 0.042  38.61 19.17 1.80 3.25 0.048

* BRI glte

= HER: 2019-01-15; B[EIHHR: 2019-02-25

EZE RN EEN (1983-) , 5B, TR, EZNFIEN &S5 TEHEARPT.
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Table 2 Mineralogical composition of the run-of-mine ore
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Table 4 Distribution of silver in the run-of-mine ore

. L VK| Ag dhf Ag &)E
VIR amm (gg-t'l) éﬁgﬁi 1%
TR 0.037 10900 31.21
A ITRALH™ 0.420 230.83 7.50
R 3.828 93.47 27.69
SR 0.466 / /
AERETET 30.113 4.08 9.51
W 64.464 4.83 24.09
HoAth 0.672 / /
& 100.00 12.92 100.00

T EEI%| T FEI% || B FEI%
BT 0466 || TEWT 0037 ||[midt 2470
HEASH 0.010 A 14770 ||ZEWA  3.165
WHIT 0.391 KA 0.999 ||JifFH  8.937
WA 0.005 || BBl 0396 ||A=fi 5224
PR 0.005 || &=bE 0483 ||ZEEET 1754
FEEINT  0.019 || iBEMEA 5882 ||EKEKET 0.623
FLEELT 0.002 ||F5ERARAT 41451 ||[BEERHT 0.303
FEEER™  0.005 ||ASEEAEAT 6513 ||BEAKfT 0.191
T 3.828 || GATA 0208 HAih 0.503

NEED™ 0367 || 28064 0.993 &1t 100.000

JEH AR A KRR, JEA R Z ) Bk
AvEER, MRS, ST EEREA
T ANEHES RS, AT B SRT, HALRRAL
B E BN, SR KA T R A
fif, HUGEATE. TifA. Bofs S a.
BRSBTS
1.3 R, SRR

s ARAE SR S0 1 2 PO 4 R 2l IR 3

4,
#=3 RPN ERS
Table 3 Distribution of copper in the run-of-mine ore
N Y] Cu Cu &8
WOER g @i SR 1%
TEARE 0.391 31.59 73.73
HEHR B 0.005 79.86 2.38
BEARA™ 0.005 63.33 1.89
R 0.019 48.42 5.49
fLEA 0.002 47.97 0.57
HAh 4 )8
Pl 4237 0.13 3.29
et
e 30.113 0.034 6.11
e ) 64.464 0.017 6.54
HAth 0.764 / /
&1t 100.00 0.169 100.00

R3. RAGRERY, A PR BB N
WA 4R O A R IE R 73.73% , LR
DEARG IR AR AT, =A™ 04 I <5 8 o A N
9.76% , I B BRI [ 2R 83.49% ; 4R EIKAF
I ShALEE] 10900 g/t, REBAIRN
31.21%, HBRBRAMEEEN F, BREEE M
FIKF 27.69% , (HHL AT KA, 1 93.47 g/t, DAL,
B BT DA R 5 B R AR D T, TR I B i
[FICR A 31.21%.

T2 YRR, R ERCAT )
FEAE A AT R B, BE T 4HE -0.074 mm 70%
] fiff 5 I ) 90% LA b5 AT H IR RS AT R A R
FERCAN, BEW Y0 FE -0.074 mm 80% IR figE B 7 ik
90% AL JEH RIS AR SEBRALTT AT R
A, BER4HE -0.074 mm 85% LA LI iR B 4%
T 90%. JEAT H A PR ATRLRE (1) 22 S 58 1 4
REZ SR 255 U IR

2 RN A2 A E

JRA S A I 50% LA BRI A o E R A
SSRETERI KA, TR T AL
TRV RSB EA R, Bk, EECRH
SRR TSR, FR, BT Za8y B Y
RATRLEE M 22 50, By L 2E B R A BB -
WY 2 L E0 YRt fear IR &R 00 &l
b, WorEY A RS R 2 L B 1Y R
MRFE N oG - AR A7 - ARV - 6 2 B
e, BARREEILE 1.
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Fig. 1 Flowsheet of magnetic separation-flotation process
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Fig. 2 Flowsheet of grinding fineness test
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Table 5 Results of grinding fineness test
-0.074mm  FEEL FRE T 1% B 1%
TE /% %K /% Cdl Ag Cu Ag
ity 5637 0.014 717 4.69 31.28
53.46 JBH™ 4363 037 2035 9531  68.72
&t 10000 0.17 1292 100.00  100.00
WEMEY) 5121 0012 6.41 3.97 25.41
6540  FEH 4879 033 1975  96.03  74.59
A1 100.00 0.17 1292 100.00  100.00
Y 4356 0.012  6.13 3.02  20.68
7827 R 5644 029 1816 9698  79.32
it 10000 0.17 1292 100.00  100.00
WETEY) 39.96 0.012  6.07 2.82 18.78
86.95 FEH 6004 028 1748  97.18  81.22
it 10000 0.17 1292 100.00  100.00

"N g/to

RICLERR, WG B AE8n, wrtEyH
AR RN AR RIS W RIS, T J5 218 P
I, i m A B B R 41 FE A -0.074 mm
78.27% 4 I F] -0.074 mm 86.95% I, Hh I
WA ARSI, FLAR AR RCR AR N &
H BN A S AR RIS, R
BEW 40 -0.074 mm 78.27% $NIE H -

3.2 $EREFRE

N T AR B R 3 o T kA R L R H B
BRI ) S WA RO TR R R, BRI SR
M—H—a—8 L 2dTEN, W2 1E
N VIR E o AR AT AR FH IR IR BN
TGRSR T BE a2y, Ry iR 2, T kR
25 2" MNAFIHERN 2 - 1. SRS EIRE
HAE I 3.

%

FER" (-0.074mm 78.27%)
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Fig .3 Flowsheet of copper-silver full flotation
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Table 6 Results of sodium carbonate dosage test
TR RN PR R T 1% B = /%
/gt % /% Cu  Ag'  Cu  Ag
WitkY) 5134 001  3.02 520 20.68
] 4 R
0 KR
BT 3840 0.16 37.06 1047 31.11
411 100.00 0.17 100.00 12.92 100.00
WEEY) 5134 001 3.02 520  20.68
il 4R FH
500 KT
JBWT 4336 0.07 1733 598 20.08
4t 100.00 0.17 100.00 12.92 100.00
WitkYy 5134 001  3.02 520 20.68
] 3 R
1000 KR
B 43.62 0.07 1836 6.56 22.16
411 100.00 0.17 100.00 12.92 100.00
WEMEY) 5134 001 3.02 520  20.68
il 4R FH
1500 KN
R 4381 007 1795 6.86 23.27
4t 100.00 0.17 100.00 12.92 100.00

"IN glto

R 6 S5 RATLUE Y, #ARATERLIE, Wik
FREN-5 AN IR BREAF LL , HERKLRE D R 4. 4R
an AT NSRS BB Ay, ELARARRERS T
B b 7 BE R R B A I I 0, oA AR RN
KAWL, B, 2555 Re A aHUR 4
B AR [ | BRI 0 LA 500 g/t JRAT N EL .
322 TEEAHE R

FEWE IR N 500 g/t, B 5, HHT T
R AV e T AR A &, W56 2" v A
BETEFAN 12, fReTHIETEEAHR
IR RN 7o

x=7 TEEARASHESER /%

Table 7 Results of butyl xanthate dosage test

1026 099 59.92 60.71 48.21

530 2.55 79.65 144.41 59.24

5.04  2.65 78.62 146.53 57.16

485 274 78.03 14931 56.05

T PR R oL Giflire
& (gt &K 1% Cu Ag* Cu Ag
%é%jﬂ 437 281 7236 157.46 53.26
20 BHT 4429 0.09 2462 7.60 26.06
&1t 100.00 0.17 100.00 12.92 100.00
WiYEYD 5134 001 3.02 520 20.68
A
30 i 530 255  79.65 144.41 59.24

BN 4336 0.07 1733 598 20.08
&1t 100.00 0.17 100.00 12.92 100.00

WiYEYD 5134 001 3.02 520  20.68
GO ]
40 EH
BN 43.00 0.06 1449 521 17.34
4+ 100.00 0.17 100.00 12.92 100.00
ey 5134 001 3.02 520 2068
i 4R R
50 By
BN 4238 0.06 13.96 5.18 16.98
&1t 10000 0.17 100.00 12.92 100.00

566 248 8249 141.48 61.98

6.28 225 83.02 12825 62.34

AL g/t

HHER 7 25 AT A0, SRS . 4R o bl
TR 2 R G0 B, A R R bE
THEE A BRI, 56 % ST
B ARSI R BT T IR A & 40 g/t IR
WoAHE. BT TEEAS 2 MAEN2:1, Fit,
HffE 27 A 20 g/t SR N L.
33 fAFEIRLE

XTHR AT (RGN — R — A PR
T2 e W 6) EAT 14Tk ik, SR A & 1 2R (i
ANE 50 g/t J5HT) XHRERE AT, AMERA
IRANGR, S 1 A A AT R R [ S R B S o i)
FRLROR ELRL TR T R TR S
EREVER) 2200 257, 4538, 7200 dEFEPERIK
REJTIRCUF , WA AR ARE A R BB 2% ) BRI
A 47 ORISR 22000 FRA 1) 5510 R FH R0 B 24 771
R o ARV IR 1) TR W 4.

AR

y
TS SRR

3 fEREFAE T ZREZE
Fig .3 Flowsheet of copper-silver full flotation
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Table 8 Results of grinding fineness of coper flotation

-0.074mm 72 PR Wi /% [ = /%
B /% £ /% Cu Ag" Cu Ag
68,34 HUHHFED  0.66  0.78 13.62 463.55 23.68

’ &t 479 295 83.10 183.28 67.98

HRHAER 438 3.05 78.58 124.95 42.36

74.23 FURRSET 041 1.87 452 807.34 25.62
&t 479 295 83.10 183.28 67.98
RS 452 3.07 81.65 11528 40.33

87.30 AU 027 091  1.45 1323.10 27.65
&t 479 295 83.10 183.28 67.98
HRRHLFERT  4.63 291 7921 119.57 42.85

94.16 AR 016 4.13  3.89 2029.25 25.13
it 479 295 83.10 183.28 67.98

"L g/to

M 8 G5 AT AN, WA B AN g, AR
RERE B oo A~ A0 ot 57 00 [ WAz 23 50 38 m = gk /0, i R
RS R AR A — B8, AR [ R S 38 s
N, CEE R W RS T AL, B R AN
BUMHRS A AR b AL A0 Bl Ws 3 A0 S v B 1 2 i
L -0.074 mm 87.30% A
3.3.2 Hi v ae AH e B A% TR A FH = e

FEAERRE B BE 40 B -0.074mm 87.30%- 1 YK
7 Z 200 FH &8 20 g/t G 24FF, AT iR
SRR L. RIS gE R 9.

x 9 MFEERREASKNER %

Table 9 Results of permanganate dosage

FER TR T = i oL ELES
HE /gt %K /% Cu Ag'  Cu Ag

HUHFEDT  0.14  1.18 097 2064.43 22.37
&1t 479 295 83.10 183.28 67.98
HTRAREY 4.61 3.02 81.96 113.95 40.66
200 HUHREDT 0.18 1.08  1.14 1960.97 27.32
&t 479 295 83.10 183.28 67.98
AR 452 3.07 81.65 11528 40.33

300 HUFRSHT 027 091 1.45 1323.10 27.65
it 479 295 83.10 183.28 67.98
FRHARED 432 3.11 79.03 117.66 39.34

400 HUHFED 047 147 4.07 787.30 28.64
479 295 83.10 183.28 67.98

100

A gt
HHER 9 25 R nI 50, MG HARTRAH &N, 4
T A RS A R R b 2 3G 0, R R R A, TR

FRED™ (R il A7 56 2218 PR 5 PR PR A, 4R [l
RO IS SN, LRE IR GRS
HH R P it 7 R 1A 6 R SRR A H I R ot 87 A ]
W, EERER AR DL 200 g/t JEH N E
3.3.3 HiF A Z 200 A &=

PUAR RS BE A 40 -0.074 mm 87.30%, EEAK
PR A0 08 200 g/t JRAT ok, BEAT O0Ja i 4l
W) 2 200 &R, 5845 R W& 100

£ 10 $FiF%k 72200 HEXEER %

Table 10 Results of Z200 dosage of copper flotation
7200 7 FEER A /% [ /9%
FI& /(g B /% Cu Ag Cu Ag
10 AR 093 1.80 9.84 433.86 31.23
it 479 295 83.10 183.28 67.98
HITHLRET 4.61  3.02 81.96 113.95 40.66
HUHRSDT 018 1.08  1.14 196097 27.32
it 479 295 83.10 183.28 67.98

20 HIBRFREY 4.68 298 82.06 130.75 47.36
AURRSHT 011 1.61  1.04 2421.91 20.62
&t 479 295 83.10 183.28 67.98
30 HIRHREY" 471 297 8223 143.46 52.30

HRHRSET 0.08  1.85 0.87 2532.32 15.68
&t 479 295 83.10 183.28 67.98

TR g/t
HHEE 10 45 50T %0, BlEERUGR 2200 FHEH)

S0, HBROREDRE B R (R R i S % 1 AR AR v R [ Ui
B ORI N5 AR RN, BARE T H BAR AL
S R IE I 0 5 245 1 0 AR e 0 2R A 48 AT
CR G AT TRURERE ™ v i ot 87 A [ A 28 2 R A
e R AL A R R USR] 2200 & BL 20 g/t
JEH R
3.4 RS EIRE

SRR (—M—H— R AR =5, T
ZFENE 6) , HEATHIER B, B TR
B BRI 4 A0 0 S LR N SR A
PR, B 23 B SR FH A KA B AR50, Bt R AR
BEANIF . WRIE T ERAE LA S,
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HmRRE SRS 0.61 21.24 76.23
3 X FK 300 BiAss" 414 0.22 5.39
3" X ZnSO, it 475 2.92 81.62
= T SRS 0.54 23.88 75.86
6£/
L | PR 600 FRLRET 4.1 0.23 5.76
5’ = 475 2.92 81.62
Y Y HHED 051 23.96 72.31
HRL KSR TR th o 800 RS 4.24 0.37 9.31
&t 475 2.92 81.62

5 fEmSBEIZRIEE

Fig.5 Flowsheet of copper-silver separation
3.4.1 HARRL 43 B AR A K B

FEREREE 400 g/t R Z 200 FI & 10 g/t. JEA™
RIZ6AE T, BEAT 16 23 BRI A K B,
IS R 11.

= 11 {EmsEAaRBAEREER
Table 11 Results of lime dosage in the separation of copper
and sulfur

VeV P Xt R Cu i Cu RN

Fi (gt & PR % 1% R /%
AR 0.73 18.24 78.34
500 WA 4.02 0.14 3.28
Gt 4.75 2.92 81.62
LR 0.61 21.24 76.23
1000 TRAAS 4.14 0.22 5.39
it 475 2.92 81.62
AR 0.53 21.89 68.25
2000  BRALAEH 422 0.54 13.37
it 475 2.92 81.62
A 0.48 23.68 66.86
4000  BRALREE 4.27 0.59 14.76
&t 475 2.92 81.62

M3 11 85 1m0, BEHE A K ERsEn, 4
FERE A o 100 4 ot 37 S DR BG 0 /5 G242 1, 48 [l
W e P 2 1 B AR S5 RO B ARG, 255 % SR AR RS A
ch AR S AL AN RGO FH DL 1000 g/t JRAT N
o
3.4.2 ffilfin 73 B AHIE ZnSOs FH

TEA K 1000 g/t J5H™. 2200 I 10 g/t i
WA, BEATHE 2 B ZnSOs &5,
Bas R 12,

* 12 AT E ZnS0s AEIRINER
Table 12 Results of ZnSO4 dosage in the separation of copper
and sulfur

ZnS04 PR SR AT Cu fhAL Cu KR
&/ (gt!) 4K K % 1% [ECE /%
AR R 0.73 17.78 76.34
200 kst 4.02 0.22 5.28

&t 475 2.92 81.62

B 12 g5 5 m] Bl 5 B R B FH B 3
A RELRG 0 it o7 S PR G I S gz 1 R
R NG UG PR PG, 56 F B R
PSR EDSCR  BREREE F i 600 g/t, JRATNE .
3.5 AR RER

TEVEN 26 A RIS 1 3 mt L, 34T T AR RE PR
e, W LERENLE 6, RIngi R W& 13,

YA
v AR gt

BEH” (-0.074 mm 78.27%)
e | SR

0.8T

i | SRR

e 8 5

SRR CH
REFTFLET)
sl

Y
Bt

[l 7K
3" K BRIERAEN 500

e[ TR 40
2 Tlo# w15

MR A (VAL
5
91 T2 20
R A | FER ik 2% i 8
HHRST CHRFIELAT) - WA | F
%4,

PR 50
u"()@hﬁ (-0.074 mm 87.30%)

HEERFRE 200
X 7200 20
5| HiLi%k

\
R

HARERET 100X 3 31X 2200 10
MV i | ik i i)
FBURET (. T ‘
g B4
3" X FIK 2000

3' X ZnS0, 600
3'X Z2008

B2y R

Tk 00k 3 0 372004
B Bk WRRSY Bk
1 L [ &
\ \
HREH™ TR
6 LREEURERARFIRIE T 2R
Fig .6 Closed -circuit test process of comprehensive recovery
copper and silver
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Table 13  result of the locked cycle test

77 P T /% B /%
4R /% Cu Ag Cu Ag
HURETT 0.042  0.06 1.48 918550  29.86
WALRER™  4.16 0.11 2.69 93.98 30.26
FESZEET 43.868  0.054 13.88 3.34 11.34
Wity 5134 0.01 3.02 5.20 20.68

&1 10000 0.17 100.00  12.92  100.00

AL gt

4 # #

(1) FEEEH LR 2 a4
£7.0.17%- 4R AL 12.92 g/t, IABNZEA [ S AL, 8
RS2 45 A R = B AL . (R B
WA E 2, BT YA R A 2 R, ik
HEE Ko

(2) WRIEEH T )54 i R RER R IR
LR, i K R EGE - B AT - TR IE -
B 28 T ALEA BISOZ 8B R AR R
A FE P BRI RS T AT 22.61%, R RIS 2R
78.93% M AG B, 5L 9185.50 g/t, R RIS R
29.86% HIHAEN o ZRIW TN IR S0 455
ISR A R S RBA R4 T R AR

7% Xk
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Experimental Study on the Selectivity of an Iron Ore in Shandong

Zhang Wenping
(Metallurgical Laboratory Branch of Shandong Gold mining Technology co., Ltd., Yantai, Shandong, China)
Abstract: An optional experimental study was carried out on a low-grade iron ore in Shandong, and the
process of using pre-magnetic separation tailing, one-stage grinding rough selection, rough selection of
concentrate re-grinding and re-election to improve the whole iron grade of concentrate was determined.
The selection index of iron concentrate yield 28.16%, total iron grade 65.84%, and total iron recovery rate
74.64% was obtained. The research results provided an important technical basis for the optional evaluation
of the ore.

Keywords: Iron ore; Grinding; Magnetic Separation; Iron concentrate; Rate of recovery
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Experimental Research on Mineral Processing Technology for an Associated Polymetallic
Sulphide Ore of a Sheelite Ore
Wang Yanpeng, Li Songyi
(Landsky Tech Co.,Ltd., High-tech Industrial Park ,Tangshan, Hebei, China)
Abstract: There is comprehensive recovery value for the associated copper, silver polymetallic sulphide ores of
a sheelite ore, but the mineral composition of the sheelite ore is complex and the dissemination size of the target
minerals are different, so the comprehensive recovery is refractory. Based on the process mineralogy characteristic
of this sheelite ore, the process of High Gradient Magnetic Separation(HGMS)-froth flotation is suitable for
comprehensive recovery of the copper, silver polymetallic sulphide ore, the 51.34% magnetic gangue can be
discharged by HGMS, then the froth flotation becomes easy and the dosage of reagent can be reduced geatly. the
copper concentrate grade is 22.61% with recovery of 78.93%, and the silver concentrate grade is 9185.50g/t with
recovery of 29.86% by whole process locked cycle test of HGMS-froth flotaion, this experimental research result
is a fountation for this kind of sheelite ore associated copper, silver polymetallic sulphide ore.

Keywords: Sheelite ore; Associated;Polymetallic sulphite ore;HGMS;Froth flotation



