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Table 1 Multi-element analysis of the raw ore

Zn  Sn  Cu SiO; ALO3 CaO MgO Fe S

Pb Mn K Cd In Ge Au* Ag*

604 1.05 0.11 16.63 4.01 6.21

6.43 29.33 19.08 0.06 0.02 0.10

1,12 0.01 <0.0005 <0.0005 <0.2 6.15

" BATA g/t
* 2 ERSHUEYRIN

Table 2 Zn phase analysis of the raw ore

WER Ak Bk HBRRRE .
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Table 3  Fe phase analysis of the raw ore

S58/% 010 0.12 5.80 0.09 6.11 100.00
BT /% 164 1.96 9493 147  100.00 100.00
REEEELT 481 264 252 0.3 /  100.00
HRALHEKAT 479 85 419 / 1.7 100.00

B BRTE R G DR

ik RIAl &
B OBERE % A% Sk

SEEBM% 030 026 120 2466 3.00 2933
BROYFE % 102 0.89 409 8408 9.92 100.00

YIS HHA: 2019-11-05; 2@ BHA: 2019-12-25

fEZEEMN: B 1991, 5, Bit, BETEN, NESEV BEREEERFATR.
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Table 4 Zn separation test results by magnetic separation-
flotation

Zn S /%

a FEE /% Zn B[R /%
FRER am mw 48 BH 4B Rt
3R 9.08  9.08 4243 4443 64.21 6421
51 890 1798 1.21 2203 1.80 66.01
A 2 617 2415 080 166 0.82 66.83
Fy 226 2641 074 1525 028 67.11
By 31.74 58.15 0.14 7.00 0.76 67.87
WD 4091 99.06 4.68 6.04 3192 99.79
BT 094 10000 134 6.00 021 100.00
BEF  100.00 6.00 100.00
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Fig. 1 Zn separation test flow by magnetic separation-flotation
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Table 5 Priority flotation test results

8 PR (% Zn 541 /% Sn FAL /% Zn [EUE /% Sn [EE /%

§ N5 £it AN Ait A5 it 3 it il it
BEEY 12.08 12.08 33.93 33.93 0.52 0.52 67.97 67.97 6.04 6.04
FE 1 10.30 22.38 6.48 21.30 0.39 0.46 11.07 79.04 3.91 9.95
HFE 2 10.91 33.29 2.41 15.11 0.38 0.43 4.36 83.40 3.94 13.89
3 9.80 43.09 1.18 11.94 0.67 0.49 1.91 85.31 6.35 20.24
By 1.02 33.98 33.33
WAEY 9.03 2.26 19.61

g 2205 39.74 0.16 6.29 0.40 1.72 103 86.34 2 56 65.59

By 7.13 0.55 3.80
By 0.51 0.59 0.29
TR 17.17 100.00 4.80 6.03 0.86 1.04 13.66 100.00 14.17 100.00

By 100.00 6.03 1.04 100.00 100.00
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Fig.2 Priority flotation test flow
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Table 6 Iso-flotation-mixed flotation test results

2B g a0 F=E % Zn BAL /% Sn &1L /% Zn EIEE /% Sn B /%
i A5 Bit A5 git A5 git A5 2it A5 £it
BT 3.82 3.82 13.00 13.00 1.15 1.15 8.56 8.56 431 431
FH 1 1.11 493 6.30 11.80 1.34 0.19 1.17 9.73 1.46 5.77
g2 5.09 10.02 5.46 8.58 0.78 0.99 4.65 14.38 3.91 9.68
Ry 3 24.75 34.77 2.10 3.97 0.10 0.36 8.69 23.07 2.52 12.20
BERE 2 8.48 43.25 50.23 13.04 0.37 0.36 71.23 94.30 3.10 15.30
HE 4 3.64 46.89 5.59 12.46 0.56 0.38 3.40 94.70 2.00 17.30
55 4.24 51.13 1.00 1.98 1.64 0.48 0.71 98.41 6.82 24.12
BAEY 0.74 51.87 48.06 34.87
IR 8.53 60.40 0.19 2.83 1.59 23.68
g 30.57 90.97 0.40 ) 12.41
o 8.47 99.44 5.98 0.56 1.58 100.00 464 75.88
301 0.56 5.98 0.51 0.28
By 100.00 100.00 1.02 100.00 100.00
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Fig .3 Iso-flotation-mixed flotation test flow
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Table 7 Test results of desulphurization and mixed flotation process
P T /% Zn &AL /% Sn f L /% Zn BIKE /% Sn B /%
A5l it A5 it AFI it A H git AN it
PEAEY 10.00 10.00 50.32 50.32 0.44 0.44 84.00 84.00 431 431
FH 1 9.00 19.00 2.13 27.49 0.23 0.34 3.20 87.2 2.00 6.31
FE 2 13.60 32.60 3.23 17.37 1.05 0.63 734 94.54 13.98 20.29
By 0.76 48.56 36.18
veita 9.22 245 22.13
thy 33.42 52.69 0.17 6.75 0.40 1.46 1.50 96.04 13.05 75.63
By 8.71 0.47 4.00
BAEy 0.58 0.47 0.27
By 14.71 100.00 1.61 5.99 0.28 1.02 3.96 100.00 408  100.00
Fy 100.00 5.99 1.02 100.00 100.00
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Fig .4 Test results of desulphurization and mixed flotation
process
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Table 8 Test results of desulfurization and zinc-sulfur mixed

flotation process
(=) 1) % /9,
o & /0 FRDL /% B /%
R R /% Zn Sn Zn Sn

BT 11.63  47.06 0.36 90.76 4.03
BikSH 2768 0.93 0.62 4.28 16.66
BEREN 4935 0.17 1.57 1.39 7531

ki 11.34 1.90 0.36 3.57 4.00

By 100.00  6.03 1.03  100.00 100.00

MR8 LRERKY, BEIHARERATHEE
PEFER" Zn AL 47.06% Zn EIYCER 90.76% I R IF
RIGTaFR. U HABER - FEE SRk LR IRAEXT R
FEEWAERREFMERNYE, P IRERHAHA
BXHR mR e B RRAIEA .

3 % #®

(1) BT EBEBEMTENZn. Sn, &8
514 6.04%. 1.05%, Few S BHLZEEWME,
EES 5N 29.33%. 19.08%, FTEFETE As T
BRI, FEKARSAN SO, ABA 16.63%-
BEXEUSNET EREE, RHIRARNGT . &%
SRFBEURAYNEAGFE, KRB SY %,
MEEFETRNBEAEDS, KETH, ZFA
AEREENZERY A, RAEBENERNE.

(2) SRF M EWR T ERERIT TR,
BRAHEMRE - BB ASFELRRERNEGHE,
i e P B B8 2 AT VR AR B OB RET, — T AT
BB EFEN TR, 55— ERATBERS,
RRKEBATEENOETHE. ABERMRER
BEMPTBY T, FEORESSEREEET
T EERVIENEGET, BB T P ik
BF, FERETEHINER.

(3) RABHE - HFMBAIFERE, £2— R
B —H—A=, BdARTRARBER
B Zn S 47 47.06% Zn FIWE 90.76% K] R 7845

5% X
(1] B2, BRBETH , it 8, F . FOFHS L &R &E
EBCRSR B ST [J]. EF Ak ,2016,25(1):107-111.
MAO Y L, CHEN X Q, YANG J Z, et al. Experimental
study on comprehensive recovery of a tin-copper-lead-zinc
polymetallic ore [J]. China Mining,2016,25(1):107-111.
[2] B, I, KR, 5.0 A LEHARRE
HRE 7). AT I ,2009,25(10):19-22.
LV Z H, HU W B, Zhang J, et al. Research status and progress of
tin ore dressing process [J]. Modern Mining,2009,25(10):19-22.
Bl , BB ARPERSANET REFR LT
FELEEFIA 2017(2):72-74+48.
LIU Y, HUO X X. Experimental study on the Mineral
processing of Cassite recovered from fine mud [J].
Comprehensive Utilization of Mineral Resources,2017(2).72-74+48.
[4] B4, Buisg , B, F AR X EAET ENR -3
BBEA T2 RRHR (1. 7 R 5K ,2019,39(3):33-
37.
LV C, LIANG Y Q, ZHAO X, et al. Experimental Study on
separation of a lead-zinc ore with heavy medium-flotation
combined process in southwest China [J]. Research and
Development of Mining Industry,2019,39(3):33-37.
[5] Wk , B . VRGN B TSR IN AT S BGRI B SR
IR [J]. BSh &R 155 ,2007(8):25-27.
CHEN W, TONG X. Research status and progress of collectors
for flotation and ferric sphalerite [J]. Foreign Metal ore
Processing,2007(8):25-27.
(6] EfE 80 F BEHRHAFARRERE ). Es &
BY %8 ,1997(3):1-5.
WANG H, ZHONG H. Research status and prospect of flotation
reagents [J]. Foreign Metal Ore processing,1997(3):1-5.
[7) K&, RN, =/ HMEY X AR5 FFERRH
). B TRE ,2012,32(4):59-61+65.
MO F, HE Q L, LAN X X. Experimental study on flotation of
fine sn in dulong mining area [J]. Mining and Metallurgy Engin
eering,2012,32(4):59-61+65.
[8] YFERI, kZ% , ritEN , ¥ . REGAETHAINRSE
RIE#EH 7). LB ,2015,43(6):8-12.
XU D G, ZHANG X F, CHEN W L, et al. Research status and
development trend of cassingite dressing in China [J]. Mining
Machinery,2015,43(6):8-12.

(F$ 210 /)



«210 * VrEgaFIA 2021 &

Study on the Effect of Inorganic Salts on the Characteristics of Gas-liquid Two-phase Froths
Li Honggiang',Zhang Wen',Tian Chengtao?, Weng Xiaoqing',Hao Haowen',Li Donglang',Zhao Lixinran'
(School of Resources & Safety Engineering, Wuhan Institute of Technology, Wuhan, Hubei, China)
Abstract: In order to understand and reasonably utilize the effects of inorganic salts on the froth
characteristics in flotation, the bubble diameter, static pressure and apparent overflow velocity in the
two-phase foam at different foam heights were measured by using a self-designed froth overflow rig. The
influence rule of inorganic salts on the foam characteristic parameters was further studied. Results indicated
that in the two-phase foam, the four inorganic salts of NaCl, Na.SO4, MgSOs and AICl; effectively lower the
diameter of bubbles, and greatly increase the foam liquid holdup and the froth apparent overflow velocity,
and as a result, strengthen the foam entrainment of fine hydrophilic gangue, while the addition of NaClOs has

no significant effect on the foam characteristic parameters.
Keywords: Inorganic salt; Froth characteristics; Froth entrainment
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Study on Efficient Recovery Process of Zinc from Cassiterite Polymetallic Sulfide Ore
Lv Chao
(Kunming Metallurgy Institute,Yunnan Key Laboratory for New Technology Of Beneficiation Metallurgy,
State Key Laboratory of Pressure Hydrometallurgical Technology of Associated Nonferrous Metal Resources,
Kunming, Yunnan, China)

Abstract: A complex cassiterite polymetallic ore is the type of cassiterite sulfide and skam. The zinc and tin
minerals are mainly iron sphalerite and cassiterite, with the main content of valuable elements Zn 6.04% and
Sn1.05%, Fe and S 29.33% and 19.08%, respectively, and the main gangue component SiO2 16.63%. In order to
design a reasonable and efficient zinc recovery process, a comparative test was conducted. The results showed
that the mixed flotation process of desulphurization and zinc-sulfur was selected, and after desulphurization in one
stage, two roughing, one scavenging and three cleaningsc the good indexes of zinc concentrate Zn grade 47.06%
and Zn recovery 90.76% were obtained, which provided an available way for the development and utilization of
similar ores.

Keywords: Cassiterite polymetallic; Iron sphalerite;Desulfurization; Mixed flotation



