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Abstract [ Objective] Thallium (Tl) and its compounds are highly toxic pollutants. The Tl-containing wastewater generated from
steel manufacturing will seriously threaten the health of human life and ecological environment without effective treatment. This review
aims to discuss the research progress of chemical sedimentation for the treatment of Tl-containing steel industrial wastewater.
[ Methods] This review introduces the transformation pathway and nature of Tl-containing steel wastewater, comprehensively analyzes
the Tl removal mechanism and research progress of the 3 types of chemical sedimentation method, including oxidation sedimentation,
sulfuration sedimentation and chelation sedimentation, with a focus on Fenton-like oxidative sedimentation and electrochemical
sedimentation derived from the advanced oxidation technology, and proposes the corresponding improvement directions. On this basis,
the advantages and disadvantages, treatment limits and process applications of different chemical sedimentation technologies are
summarized, informing applicable process routes for separate Tl treatment method . [ Results] The study finds that the sulfuration
sedimentation method is simple and low-cost, but prone to form secondary pollution. Excellent thallium removal ability of Fenton-like
oxidation and chelating sedimentation depends on the development of specific materials or agents. Electrochemical sedimentation has

the advantages of deep purification and green environmental protection, but exhibits the limitation of electrode passivation. Overall, the
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current technologies are difficult to achieve the strict environmental standard cost-effectively and most are limited to laboratory scale.

[ Conclusion ]

Future research efforts should be devoted to developing economical and efficient composite chemicals, exploring the

mechanism by which the steel wastewater affects the performance of the reagents, and constructing combined process with deep

purification capability, providing theoretical guidance and application value for the development of chemical sedimentation technologies

and treatment of Tl-containing steel industrial wastewater.
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Fig.4 Mechanism of TI Removal via Chemical Sedimentation
FF4E D DL NaClo 4 E7), R A S (PAC) Al
RNITER (PAM) Sy UTTE B s Ak S AL TR BE , 4b 21
EIR R IE R 1,69 mg/L MBS B IE K , &8 2 B%
HIHIK 99.75% =k IRER (K, FeO,) 1 —FhFR5E
R B A s S A ) a0 8 P T Ak PR e B 1
BIEK, A ik 2.2 V, ER SN T
K,FeO, AEKHREACALFEZE 0. 1 pg/L LLIF™ KB
R BREE TR RE

AT R A R o OCR B 3  (H
AL AL B A R, S 1 S A A 1Y
HERbR M, FEAE 75 BEIH AR 5 10 245 50) AN 1 4
AR Sy 5| ke s gelal @, PRt 5 g (.5
P AR T v A SRR o3 DG [ e 5 2 7™ A
FEH 2570
2.1.2  RIFEALTTTER AR

BAR DS SBAR Ui RF P e = & 2N 75 2 N (351
SRR R A Fer AT AAL A (H,0,) S AERA
SREALEE ) (E AL 2.8 V) YRR A A R
(-OH)AbHAART5 4y, -OH eSS TI( 1) KRR
PR BE RN, s TLC T ) SRR Xu
VR Fe -H,0, MR R R AL BRAE VR I R 50
pmol/L YK /K il i B A il i b )5, e L B oR
i3k 96. 54% , KM Fe** -H,0, & R Fet v pH {H
H2.8~3. 5" SUTE T BB pH PREE 2 AR
K, BRI T =R H

Fe* T AL L R EE ( peroxydisulfate , PS) A i
FRAR A H 3L (SO, ) - OH & 4% E AL VE H /Y 2 25 i
SAALE AR IR G A A AR K, Li %
Y Fe™ -PS KR IERTEM) pH (A (2~ 11) ¥R
RGN R AL ZS B R K BT B vk AR I TE 5 e/ L LA
T, A BRI AME G SR R pH B FE b R i [ B,
B T BIARERER AL ], A= 9 i B 3 R AL B (FeCl, @

BC) " R ALER AR DU A AL =Kk (Fe,0,@ TiO,) |
He W 1 B R R ( MnFe, 0, @ BC ) 2 25 4 447 4 it
AR T 1% 4L PS,7E 10 mg/L DL 1Ay & & &
kAR R T REAR S 90% DL I R AR, 7EAE
AHZFHTAR 2R [ AH 3 1 9 4 8 A AR R BB AR Fe™
T4k PS P24 S0, Yu SR AR vk A ik A
Yio , TG40 PS Ab B & 4 8 K, X SR 6 L T fiE
T (XPS) FIE B AF 2T SME 3 (FTIR ) 44 2 1,
YRR A BRSNS S4B TR
B RN, IR E A UTvE Y, s T A AL %
A 5 I A T B P B BR A AL

ST IS A AR U BOR TR R R A
TEART, 75 WIXE DL &5 [ A E T, Hodr By
AW AR TE 2 F T8z , e Z Fh R ee AL F —
(A= N ] R A R A B SR i 2
FE2 AR R R R AN R, R BT
PERR | TG ARRCR = TGP ERE LS AR A AR Ak
PBHESF R R F AR L L R T 1),
2.1.3  HbFAEALDTIE R

AL A AR AESNIM B A E Rl i
TR 16 H AR R T 77 A Y - OH s HeAth SR Ak ) T
(H,0, .ClO™ %) 12 Wiy Sz B4 75 e W i S8 Ak 25
i, HURAT RS i A 2= VR G e, B Rk s
HL e B0 4 W47 (BDD) JE A& s ( DSA) 25 # 3R
BT B S AR K . Li 262 R BBD 4
Sh BEA AT B AL B AE pH (H R 2 IR E N S
mA/cm® B 55 1F F, 15 min N 99.2% + 0.9% 1Y
TIC D) B8 AR TICIT) o H Ak 27 AR R AT DA S
LTI T) AP AL (ER LE DTk IH 75 2 5 2R
FIBL ARSI, 25 A i S BEF R, i 2o 478 4 BH A
(Fe Al %4 )8) oA wmidve i 4 @ @ 8 k™,
TN I 2B, SR AR E R AL SR
BEAE A, M T BRI ET R AL W TR 2 FL A ( RuO, -
10,/ Ti Uk ) Al Fe HUAR Y HLIL 2% R Gt , 0 1k L AR B
PO SR A7 [ 20 L S AL R 228 BB FE) 12 pH
{E(4~10) LS HLIREAS BE (5 ~20 mA/em® ) PSEEL 5
IR K IRBEAL PR (<2 pg/L) , EA BRI AT .

H AT TE R B TR AL, A s ez
B d RN R — IR AT B A B
Ao AH R AR B A SR IR, FE BT FE R, 17
TE—E AT I L Tian 261270 LU PRk
MK BB E AL B AR IR K B 4 h S
TI( 1) EALE R 80. 5% , B AR AL FRACR B, (H



weook HoR
WATER PURIFICATION TECHNOLOGY

Vol. 44 ,No. 3,2025
March 25th, 2025

AT AR B R MR BEAR . 7850 D01k 2 W ARk i vt |
AR A HB S R IR B AR I ], R AT PR BB IR EE AL R
FLRE , PR MR L Ak o7 REFE ) ) GBI AR 2 —
2.2 WmUITERA

TRAEN SRR AL DTVE TR I H FEGR RIE) iz
FEAG B, (0 T1,S U UE ¥ kL A2 /N, e 4y 85 H AR
B L SR PSR AL TUTE 25 BRAICR . i
D7 iR AE R < RN+ B A SRS B A B A
FUEMRIE R 0. 652 me/L IR B IE K, H 7K REW 2
TI<0. 1 pg/L BRI K &8 Ka i
JHNG R e T R KR T B2 | NG REaS e/ L '8
TR ER DTVE 5 B Ak e 7 A SR DT TE RN, 38 3] [ -
Rk PR ES I H A B DTTE £ R 1 3
Uit oy 7 H, S i L s gy AR SE bR i T B
— 7 1Y PRI ME

B T EAZBOM 2550, A B ER 1048 ) 1R ( sulfate
reducing bacteria, SRB) i) 93d JFAE FH A RE K
W R ER FE AL B Ab B, LAE BB e DTE . 7K
SRAE YR [ 2 b B AR SRB 15 B 2 A (0 HLA 1
TGP 9 SRB 246 25 18 HAE M, 720 min NI
REEAL PR 253. 94 pg/g, IXEAREA LTSN
AR AR AR SR AR [ T2 G218 T A% IR

R AL AU B

ALY 5 A T RE A BRI A
2.3 EAEREAR

EAUIETE U E &R A v w2, fIUH
HEH WK A, 55K i e XS5
KA SN, M AR B A, I AN S DA T
PR AT, LB RE RO TR BE bR, E ST bR
WF5E B A7) £ 2 AR E L R SR (DTC) 2§,
R K N C Fl S 4R A B e S A1 T30 Rk
BRAGEDY I E WFRO R B DTC 288 4 JR i 4557 ( ZT1
T ) AL BB AE AR R K, R R B E S T
FUE T, Bk A W AR T 2 pe/L A9 HERL R
B, BRANAESIRFGE T B R TR B S
) R s P Bt XU, 76 pH {8 3~9 B, 60 d Jmde
R AU 0. 88 wg/L, e i 4 8 S Wk
SEPERR , KI5 YRR,

T B 2 R AR =z B E S
AR L R B AR A B, S BOHE ) R R 5
i AR R IR ST E 4 i AR 0 B A I
HH BT B K A S0 25500 P BE B2 R ML | LT &2
XA Rk R KR PR SR & — MR A R
5,

FE2EVTTE R AR AT M AE AR 1 iR,

TR K I A

Tab.1 Summary of Chemical Sedimentation for Tl Removal in Wastewater Treatment
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Tab.2 Comparison of Different Chemical Sedimentation Technologies for TI Removal
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Tab.3 Project Cases of Tl-Containing Steel Industrial Wastewater Treatment
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