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Experimental study on enhanced recovery of zinc from
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Abstract; A foreign high-sulfur and low-zinc tailings contains 2. 69 % zinc and 47. 08 % sulfur. The gangue
minerals are mainly talc and contain a large amount of pyrite. The high sulfur content is the main reason for
the poor flotation index of the ore. Through conditional tests in the laboratory, it is pointed out that
insufficient lime dosage and excessive copper sulfate dosage lead to low Zn grade of concentrate in the
field. The Zn grade of concentrate is significantly improved by adjusting the dosage of reagent, using
combined collector and adding pyrite auxiliary inhibitor Kg-1. Under the optimal reagent system, a closed-
circuit process of one roughing, three cleaning and one scavenging was adopted, and the middle ore was
returned in sequence. Among them, lime was not added in the scavenging process, and other reagents
were halved. Lime of 500 g/t was added in the three cleaning processes to adjust the pH of the pulp. The

final closed-circuit zinc concentrate product obtained in the test had a Zn grade of 42. 86 % and a Zn recovery
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rate of 71. 93 %, which met the flotation index required by the concentrator, and realized the efficient
recovery and utilization of zinc from the high-sulfur and low-zinc tailings. The effect of Kg-1 addition on the
Zn grade of closed-circuit zinc concentrate was investigated by closed-circuit test. The test results showed
that the introduction of Kg-1 could effectively hinder the flotation of pyrite in the flotation process and
significantly improve the Zn grade of zinc concentrate. Compared with the closed-circuit test results without
Kg-1, the Zn grade of zinc concentrate increased by 13.76 %, indicating that Kg-1 is an effective pyrite
inhibitor. Kg-1 is an organic small molecule inhibitor. Its molecular head group has sulfur pro-solid atoms.,
which can produce R-CSS™ by hydrolysis. It can form insoluble complexes with Cu’" and Fe’" on the surface
of pyrite activated by copper sulfate, which hinders the adsorption of collector on the surface of pyrite and
realizes the inhibition of pyrite.

Key words: high sulfur and low zinc tailings; zinc sulfur separation; auxiliary inhibitor of pyrite;

flotation; mechanism of action
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Table 1 High sulfur and low zinc tailings chemical multi-element analysis /%
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Table 2 Zinc phase analysis results of high sulfur and low zinc tailings /%
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Fig. 1 XRD analysis of high sulfur and low zinc tailings
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Fig. 2 Flowsheet of roughing of high

sulfur and low zinc tailings
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index of high sulfur and low zinc tailings



ZEIBAF . [ AN AR B R AT R 5t AL B WO R BF 5 © AT

A R R . N 5 000 g/t £ K
i, MRS Zn AL 5. 4800 T E 6. 11%,
A7 R 5 O BT B AR VE T . BELAS TR
BERDR BE. A K& 10 000 g/t(pH =
12. 30, Zn [ AR B 0EAE . I Zn [0 38
74.62% ., KhDLN 6.87% . HE— IR T 4K A E
Zn FAOLTEWE WARAE . Zn (ISR BN R E R . DG
Wik 2 09 A KA X IR 7= A A AR TR
M, K. feZa KR E A 10 000 g/t,
AT A K T i AR A AT A W . BRI S BRI
FE A R R AL (6 000 g/0) . SFEEBT KR
T, SRR NS Zn S BRI RE 2 —

2. 1.2 JEARFR B AR 4 A

bR A, RTINS, I
T SR AT BUEIE A, P A OR R T
Bl GRERM AT LIl Co®t HiE S Zn® T8 F
24 A G 5 A O I AR Ak 0 O s
FEINERD . FEA KA HE 10 000 g/t T AR 25 ]
it 80 g/t, MIBC 4 12.5 g/t By ¥ ik 24 57 il B2
T ARG R A S v AR R R R
WARAR IR, A g SR 4,

7.5 - 100
—u— Znfih{i;

—A— 7[R

)
I

1
~
(=]

Iniiii /%
N b
n
T
\i?\\
1
8
Znln i /%

60— 700 130 160 190
TR FH /(g - )
B4 mEBRAAENESHEEETHERENEE

Fig. 4 Effects of copper sulfate dosage on the
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roughing index of high sulfur and low zinc tailings
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