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Tab.1 Statistic of thallium content in zinc-bearing slag and flue gas washing acid of a

hydrometallurgical zinc plant

TR RRPRIRRERR 2 ik il s Rk I 25 JH S UE T TR AE BT
HWEE 1 mg/L 81. 18 ppm 72.33 ppm 90. 58 ppm 30 mg/L 72 ppm 1380 ppm
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Tab.2 Statistic of thallium content in intermediate product of a hydrometallurgical zinc plant
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Fig.1 Raw wastewater treatment process flow of a hydrometallurgical zinc plant
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Tab.3 Statistic of component analysis of water

treated by original process

Hg/ Cd/ Zn/ T/

FE pH &
(mg-L™") (mg-L™") (mg-L™") (mg-L°")
e 17 — 0.03 0. 67 0.135 11.62
HiRE 2 0.013 0.02 1.31 — 12.24
ke 3* — 0.07 1.25 0.394  11.11
HhRE 4% — 0.05 1.53 — 10. 74
ke 57 — 0. 04 0.92 0.106  12.57
MWEE6*  0.0089 0. 06 0.56 0.095  12.03
MM 0.01095  0.045 1.04 0.1825 11.72
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Fig.2 Thallium-containing wastewater treatment process flow by combination process

4 SR RBOK T 20
4.1 ARFRERLBIERMANHHEER
HRA SN AT T R B R G P SR
R IR IR SR B o R U U T R
AR KA R K AR, AL 53 AT 4
ST, 4 A MK 4 A T AL T T B T
B B2 , #4153 S BB LR BL NS 4 B
HRARSEUR M B MK AL B, LA 5 B
B BRIR 5K, T Ak S5 e I ARSI i T
B4 L 45 70 3 AN O BT 24 (84 0, B
—SE R BRI, TR AL AR A B R B K T
s B IR R AR
1) T B TR BRRFI ST A (4)

BiBRR = [ (SRR KSIUR G - 1 B ot

WAITLEEGE) x VI/(JRAKEITLESTE x V) x
100% (4)
2) M B4 e R WBRACRIT A WL (S5) o
Wb = ( 1 Bl oRE & - 1 BA
P ITTR O /) x V]/( ] B A TR & & x
V) x100% (5)
3) MBS TC R WBRACRE I W= (6) o
WiBREE = [ (I BB 45 oo = & i - Bk
PR ITCE &) x V]/( B4 0 R & i x
V) x100% (6)
K(4) ~ (6) 1. VAR AT,
AT A B A JE L R SCR G an 1E 3
FR
XPER 4 B 3 BdEiE AT 0, ATAR DU R SR
1)l xd o T B, MBE Bt Zn Cd  Hg G



2022 4E 6 A% 3 T A WA AREE Tl R R K A B A 0 FH S - 109 -
Fza TrPEKEOK T BB B B AL 4y Br it
Tab.4 Statistical analysis of components of raw water, stage I , stage Il and Stage Il of
wastewater containing thallium
P2 R i Hg/(mg-L°") Cd/(mg-L~") Zn/(mg-L~") T/ (mg-L™') R (J5K) 3 pH A
FliRE 1* 5.62 3.46 240 3.85 29.30 g/L.
e 2% — 2.14 130 6.49 17.05 g/L
JEK e 3* 7.26 2.33 860 4.23 31.84 /L
iR 4% — 4.0 590 3.26 30.53 g/L
F-H{H 6. 44 2.98 460 4.46 27.18 ¢/L
HEE 1# — 0. 20 1.37 — 9.37
HiRE 2% 0.013 0.12 3.56 0.62 10.18
T Beab )58 ke 3* 0.04 0.14 3.86 0.72 10. 34
ke 4* — 0.1 6.27 — 9.10
ke 5* 0.5 0.19 2.34 0.58 10. 86
HEE 6% — 0.05 2.96 — 9.10
FHE 0.18 0.13 3.39 0. 64 9.83
= — 0.02 0.56 0.019 11.62
e 2* — 0.01 0.24 — 12.24
e 3* 0.01 0.08 1.28 0.012 11. 11
I B4 25 ThEE 4% — 0.01 0.62 — 10. 74
ik 5* 0.008 4 0. 01 0.74 0.018 12.57
HhEE 6% — 0.05 0.11 0.015 12.03
SEHE 0.009 2 0.02 0.59 0.016 11.72
HRE 1# 0. 001 0. 001 0. 089 0. 000 38 7.17
iR 2% 0. 002 0.003 0.036 0. 000 61 7.70
i 3* 0. 004 0. 005 0.13 0. 000 58 6.41
i 4* 0. 006 0.015 0. 023 0. 000 27 8.67
I At 35 e RE 5% 0. 005 0.012 0.12 0. 000 27 7.49
HhEE 6% 0. 001 0. 001 0.1 0. 000 27 8. 82
ke 7% 0.003 0. 006 0. 056 0. 000 27 8.70
SFI{E 0.003 1 0.006 1 0. 079 0. 000 38 7.85
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Fig.3 Comparative analysis of Removal Rate of
various metals from wastewater containing

thallium by combined method
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Application practice of treatment technology for thallium-containing

wastewater from zinc hydrometallurgy industry
WANG Hong-ji, WANG Xin, JIN Zhong
( Chengzhou Zinc Smelter, Longnan 742500, China)
Abstract; Through the statistics of thallium content in zinc-bearing slag, off-gas washing acid and intermediate
products of a zinc hydrometallurgy plant, the flow distribution of thallium in the technical process of zinc
hydrometallurgy is analyzed and studied to find out the main existing forms of thallium enrichment and bring forward
major measures for effectively preventing thallium loss and pollution. Meanwhile, the emphasis is laid on the
analysis of the three-stage combined treatment method for thallium-containing wastewater in the zinc hydrometallurgy
industry,, namely oxidative neutralization and sulfidization, treatment with biological agents, and ion exchange.
Compared with ordinary treatment technologies, using this combined treatment method can save 100 kg/d of sodium
sulfide and reduce 1. 56 kWh/t of energy consumption of wastewater while lessening 2. 23 yuan/t of direct cost for
wastewater treatment. Moreover, the thallium content in the treated water can fully meet the requirements of the
modification list in Emission Standard of Pollutants for Lead and Zinc Indusiry ( GB 25466—2010) to be
implemented in 2022.

Key words: thallium; sulfidization method; biological agent; ion exchange ; wastewater treatment



