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Table 1 Composition of lead-contaminated

acid water mg/ L
IEETIN , A W e a
rl— vp n S C :
HEHChRE
ByEmz 1t 25.00 149 977 917 —  — 7980

BrGEg 2% 12.48 3.616 2237 300 3371 5800 6000
BHEER 3% 12.05 15.54 3654 1427 4550 8840 8340

iR 4* 17.37 4.048 1816 140  — — 4085
s 5% 15.82 6.130 2448 578 1658 5550 7450
HeihrE 0.5 1.5 0.3 0.05 — — 5

T # TR PN ne/L
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Table 2 Test reagent names
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Fig.1 Schematic diagram of thallium removal process of contaminated acid
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Fig.2 Resin adsorption rate of heavy metals

by oxidants
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Table 3

Influence of adsorption methods on

thallium adsorption rate

W Bt 7 =X e 2 e %/ %
FRAS I IS P& 10 g/L, ISHE] 1 h 88. 69
P2 ecm x29 cm x 3 M, i
IET = g " 92.15
20 ml./min
T EHIER ®3 em x 10 em, ii# 15 mL/min -~ 90. 43
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Fig.3 Effect of dynamic tertiary adsorption

on heavy metal adsorption
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Table 4 Influence of desorption mode on adsorption
of regenerated resin
fige e 7y X BT %
SR, PR TR 10 g/ 92.34
AR, A AR OB — SO R AT 1 Y 77.99

RS MR DTEREAL I A5 R

Table 5 Test results of thallium deposition with

desorption solution mg/ L
AR Pb Zn As cd Tl*
A 0.205 1.143  20.87 219 74 689

TRy =Rl 0.010 0.403 0.0125 0.0092 0.61
R —RPEK 012 0.567 12.98 133 58 324
IR =R 0.01 0.021 0.00332 0.0001 0.94
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Fig.5 Effect diagram of the treatment of lead in contaminated acid
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Fig.8 Effect of cadmium in contaminated acid treatment figure
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Table 6 Results of the verification test
fx S M Pb Zn As cd TL* F*
Y58/ (mg-L~") 15. 63 14.72 1342 1025 18 610 3.5
WS/ (mg-L ") 11.36 14.21 1 830 21.85 2.1 4.22
1* ISR/ (mg-L~") 0.128 0.239 — 0. 001 — 0.01
BEE % 0.018 0.028 0. 064 0. 025 0. 000 1 4.62
s/ % 0. 04 0.13 8. 84 7.75 0. 000 1 0.71
SR/ (mg-L~1) 12. 48 9.616 2237 300 12 000 3.30
W B/ (mg-L~") 13. 04 27.55 2267 671 1.35 5.99
2# PSR/ (mg- L) 0.073 0.388 0.26 0. 004 0. 170 0.013
AEBE % 0.019 0. 020 0.033 0. 034 0. 000 1 6.13
HRAIE % — 0.10 10. 62 0.23 0.000 1 0. 89
V58 (mg-L~") 12. 05 15. 54 3654 1427 20 340 4.55
WS/ (mg- L") 12. 63 10. 99 2286 285 0.27 2.03
3# AP R/ (mg-1.7") 0.075 0. 266 0.21 0.022 0. 081 0.02
BEE % 0.011 0. 039 0. 099 0. 024 0. 000 1 3.45
oI % 0. 61 0.11 12.99 4.98 0. 000 1 1.22
V58 (mg-L~") 11.81 12.49 1739 361 6377 2.61
W B %/ (mg-L=1) 14.32 9.68 3626 652 4.36 3.65
4* APE W/ (mg-L~") 0. 052 0.244 0.15 0. 001 — 0. 004
HEE % 0.016 0. 007 0.114 0.012 0. 000 1 3.33
R % 0.16 0.11 13.73 2.80 0.000 1 0.79
V5HR/ (mg-L=1) 10. 52 13. 34 1 090 1223 8254 1.36
W B %/ (mg-L=1) 13. 62 23.61 4265 1436 — 5.33
5* AEPE W/ (mg- L") 0. 066 0.222 0.22 0. 001 — 0.02
AEE % 0.015 0. 065 0. 054 0. 021 0. 000 1 7.41

TR/ % 0.11 0.09 9.65 3.3 0. 000 1 0. 65
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&gke6
ek ST Ph Zn As Cd T F*
152/ (mg-L~") 11. 64 11.88 577 2 100 6992 1.8
W% 5/ (mg-L~1) 9. 66 11.36 895 652 0.26 3.02
6* AP S/ (mg- L") 0.028 0.139 0.152 0.001 — 0. 01
BEE % 0.012 0.021 0. 064 0.025 0.000 1 3.62
rhRE/ % 0.12 0.11 10. 21 2.6 0.000 1 0.72
158/ (mg-L~") 10.25 14. 32 895 2566 3027 2.67
W% 5 W/ (mg-L~1) 11.53 12.55 2 667 1275 2.35 2.89
7* WFRJE I/ (mg- L") 0. 063 0. 088 0.16 0.003 0.270 0.01
BEE % 0.017 0.021 0. 035 0.031 0. 000 1 2.13
HR AR % 0.14 0. 08 11.32 2.67 0.000 1 0. 69
158/ (mg-L~") 12.58 14.33 468 3012 26203 1. 89
WM I/ (mg L") 8.96 9.99 1286 585 — 2.08
g* S PRSI/ (mg-L~") 0.072 0.167 0. 20 0. 029 0.051 0.02
AEE % 0.011 0.038 0. 089 0. 025 0.000 1 2.45
s % 0.17 0.12 12.36 3.01 0.000 1 0. 65
SR/ (mg-L~1) 10. 65 11.74 2166 2165 7 566 2.99
WS/ (mg-L ") 10. 33 19. 65 2626 952 4.36 3.75
9* AFR S/ (mg- L") 0. 042 0. 344 0.17 0. 001 1.02 0. 004
HEE/ % 0.015 0. 009 0.014 0. 032 0.000 1 2.33
R/ % 0.15 0.10 11.21 2.54 0. 000 1 0.79
V5HR/ (mg-L~1) 10. 00 14. 65 587 2233 7476 2.65
W B %/ (mg-L71) 13. 69 13. 62 3267 1536 — 4.33
10* PSR/ (mg- L") 0.076 0.282 0.12 0. 001 — 0.02
it/ % 0. 025 0.055 0. 044 0. 026 0.000 1 2. 80
TR % 0.18 0.12 13. 12 3.11 0.000 1 0. 65
158/ (mg-L~") 11.32 13.85 516 3242 5542 2.67
W S/ (mg- L") 10. 37 15.95 198 258 — 1.98
1* AHJE R/ (mg-L~1) 0.021 0.123 0. 098 0. 001 — 0. 001
BEE % 0.011 0.015 0. 096 0.013 0. 000 1 1.56
Hh AR % 0.20 0.11 12.87 1.99 0.000 1 0.55
B AKHERRRUE/ (mg-L~1) 0.5 1.5 0.3 0.05 5 8

TE: # JLR NN pg/Ly x JTUR PN /L,

MR 6 ATLIE ), #5i5 e R A < A1k — W) iR e
Sy BERRT TAACER | KA B4R S ]
FerE IR BIAHOCHR LK, 7 Hh 1Y A 8 I A vp s v
R R AT REHIE 20 g/t LLR . B KARIGH IR L
FRASCR L se g 3 /MRS SR AT 202 i T8 Kl Ee
WG -5 15 R il B 7847
5.2 EiEMAIE

XTI PR W B s W AT o B g . A — B
L AR Ao AR RS A Ay v AR X6 IR B v

P B T AT LB, W ) N pH fH7E 2.5 B,
— BRI (AE ) A R RS AL
B X — B UG WO A AT K 4k S HEAT A 285
pH EFEHILE 11.5 2247, AR pFiE . b7 W6 BLjg
WA, I SEG T2, 58] T %57 %5
BE B IR T2 F e n Kt A A B A
N RN TN A k= 21 L R S MO R L ve
WA 1.9 g/t 13.6 g/t, (UGS T. 2 1
7.31% 9.38% , f18 12 i U 01 i w1
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Table 7 Comparison of filter slag composition of new process and traditional process
T2Eh%E ) 33 Ph Zn As cd Tl
ABE SR AL % 0.13 0.02 0. 055 0.07 0.002 6
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Comprehensive treatment process of high thallium sewage acid and industrial practice
YAN You, CHEN Guolan, HU Weiwen, YANG Zilin
(Hunan Shuikoushan Nonferrous Metals Group Co. Ltd, Hengyang 421513, China)

Abstract: Lead and zinc smelting is prone to producing high acid, high halogen, and high thallium contaminated
acids. Conventional treatment methods require a large amount of lime and sodium sulfide, resulting in a large
amount of hazardous waste that is difficult to treat in the future. This article proposes the process of “oxidation-resin
adsorption-segmented neutralization” to treat high thallium contaminated acids, and based on this method, the
effects of different oxidants and adsorption forms on resin adsorption of thallium were investigated. Industrial
validation was conducted, and the following conclusions were obtained: during the oxidation stage, potassium
permanganate had the best effect, considering the cost, hydrogen peroxide was used for industrial production
oxidation ; dynamic adsorption is superior to static adsorption, and the continuous nature of dynamic adsorption in
treating wastewater is beneficial for industrial applications; the anion exchange resin used in the experiment has a
good adsorption effect on trivalent thallium, with a dynamic average adsorption efficiency of 89.07% . It has an
adsorption effect on cadmium, with a dynamic average adsorption efficiency of 50. 66% . It does not have adsorption
properties on lead, zinc, and arsenic elements; the content of thallium and arsenic in the treated wastewater can
reach stably. The discharge standards of 5 pg/L and 0. 3 mg/L indicate that the thallium-content in the gypsum slag
and neutralization slag produced by segmented neutralization is less than 20 g/t, and they are not classified as
sludge containing thallium. This method not only enriches thallium elements, but also improves the quality of
gypsum slag, which is conducive to the utilization of gypsum slag resources and the reduction of thallium containing
sludge. In addition, the resin can be regenerated and recycled, saving the cost of acid treatment. It has the
promotion value in the field of high- halogen acid wastewater treatment in the lead zinc industry.

Key words: lead-zinc smelting; sewage acid; heavy metal removal; thallium removal; resin adsorption; thallium

sludge ; utilization of resources



