2022 4E 2 A5 1 ARIRERAE . BYERIG R K AR W R R AR B b IR i Tl i - 79 -

B EEIE Mr E R R K A ) o 50 TR B Ak B
L iy [a) 5t Tl S5 B2

Bue', TAR, ERE

BB BAmW, a5

(1. HARA BERHBRMARAF, Hilt A8 730900
2. AERAE B RIRG AR AR A IRAR, Hl A8 730900,

3. BRI AR A R, W KD

i

410000)

XL KRR SRR MG ETREHm RAN G R- %" L LR EELRE

KEFEHLEA LR, LA REZTARAFTE, Bk, N8 WA FARLE T LBRAITT ITEAE, AN
FoBERKEGHANEELBEDRRE LY, ZLLABEEAGERGBREIL LAY —BR AR
FEMO0.7mL/L A F 0.7 mL/L, —BEAEALBEH0.3ml/L AWH# 0.3 mL/L, f£REHT,
WEJGHEKRELBRALTHHEAIF, ZEI1 L TAEBITHE FHEEAKRLEE IR 520 5L, 5%
T E4 B ARG PEIRA) A BORFACHE AR T RN, A A SRS BRE T H AR, LA

K6 IR HAE,
ES Gl
[FE25] TF813; X758 [ SCHAbRAES]

DOI;10. 19612/j. enki. ¢n11-5066/tf. 2022. 01. 015

LR R R e A e R K B
AESR KR, 75 2 A A A AR S A BE AR 2 f
F S BT R B B A x5 4 o 43 T IR 7K 1Y
YUISEIpIRFS o SN R SR A e VRPN iR f i P S RFS
8, ASETURE R ZMA KA 2550 38 77 2E H,S 45
A TR, SR UG G A AR AR A E
BB AT A R 5 W R i T 45 e A R R K Ak
i ELSE B TR BB AR BRI A A
MBI BB M BT & AR S AL 9
P B ARMELE SEBR Tk 2R 7 ip BEAT T, AR
Pyt 300 R Ak B AR T DAT] I S B4 i B
IR R S B AN R A S B I AT PR B R
1117 ELAR BE AR BEA, 7 A A i D i P R e
& R F PR R AL

[ WA H 3 ] 2021-08-12

[TEEFN] Ehak (1987—) B, Wil BL N, AR AR H TR
Ui, FEMNEA ER ST ARE I T,

(I Ebol, THE, EARE, % WenalE a8 k4
YR B AL B K B IR 4 Tk SERR (T AT fh 4, 2022, 51
(1):79-82,101.

FeBBEAK; BR-BRETL; EYHA,; BREA,; & RALE,; JTRAM; mEHK

[XCHFEGH%] 1672-6103(2022)01-0079-04

HARSEEY BRI T 290, R A K- Bk
th7 T XA AT RS BE R SF ™ bl 2B i i rp ™
A R K, B 1 R R R B 2% B R
S, AR B P AT B R A TR B e 3
S R A SRR, AT K- Bk T AR B
R K AN BE T R [0 25K, 2% w0 A I K Ak
HUT 2 AT TR , 5| H 45 K A ) il 5 R
FE A B3R BB R B 4 T2 A SO A o 70 R
A BEECAR AT G, I RHZ TR AL PR BT R
Hrad AR 7 AR N T < R K P 1 A BLEA T TR )
&, DN R A S 2%

1 T2 R

1.1 IZFEE

A G R K AL B A P SR B AR Wy ]
FR LABRFT B8 A 2 10 525 e D BE TR AR A P18 A
KB Z R AR B B ) 26 1F T R B FR 9P Bl AR
= SRR & B S, B B — Rl A K
IR S Rk EESF RPN R G,
e AR G 2E AT 7 B 24, AT SN SR



. 80 - T E A E LA Z&F ASHR

U, EWIHIFIAE pH {E 0 3 ~ 4 T HRK AR, 2R
[ERIALSTEY LN TR N e Al B ) s i I
5 Cu?* Ph** Zn®t \Hg2+ G AT 4 R B T
TE A= BC A U, DT o8 T 452 B i BUBERR
AR T 2SR A A Oy i ) AR A P R 1
ASINASAE ), e B T BRABCR B i LS Y
IR 43 B R AR AR SCAR R
G P SRS (e & Y= S e L N (A L (T RGN

T RIG G SR
1.2 #HARXEE

A= i R0 AR b T H A B 4 T P K A B
A DA g oK v 22 b i 43 T () I R B v Ak AR HEK
TR oK A R e A R, B TR B AR P
[FIBRES Faad ikbr oK LA 25 TS S8, 5%
GALFUTTE I L BREE vk IR BEDTTE 5 W M AE
4 P KA B T A S R L L 10T

R YRR BE AL P i [t AR H AR 5 A2 DTSE TRBEDTIE A5 J5 3L X H

2 Wy b 300 4% P Ak B

L5 LT Hh S B v . BV S M
R L RN T AR Y
He e B ME DL ik B S0 06 = Ak
i REv e, HOK T 4R o B R ERCRET RS BT BT RO B ok T 4 @Z;&@ IR
HE LR R R T B A T A bR §
T
ARA WAREIE 2 ~3 J0/m®  AREEE A5 -6 h/mt AR, 403 -4 6/’ ’izz;” TR
REL
B A SR 2 B SRR TS SRR KA B 3 L
BOBLS) 40, S B R N W B T L 7 5
e IR, T s A N B T B
i B, RN EEELR i e B HRYE A
S LA IR, TR e S
e o5 H TR WO A TE SR A KB 213, RA AN IS TR B R, B
B o PO
st KR e
W B 66 35 A A 4k 5
RN AR AR A . N
o R A2 SR R A B RN SRR T a4
AL ‘
5% 5
S A A T 4 R K
A R FL R 25 I ~
TR S 2 T WAL ek g Tk e B

=
i B Ay i 5% W% ot

2 T A

YRR R K AR PR R 6 000 ~ 8 000 m*/d, Hi
TSRO 2, BT RS B, A
IR —ER T2 A 5 A MER K Cd Zn LU As

R EE R R B LTS e HE PR T ) ( GB25466—
2010) HLAE B BR ™', B Ak, Bph kG ) & B0 1 IR v
RERHR Sl 2 245 wg/L, & i K -4kEE " T2 4b ¥
Jei , KK B HE LLARIE R bR ( <5 we/L) HEL

R2 NOK-PIETZA B BIKAS & w5 MR A A by

SrHTRE pHfE  TDS/mg-L-' Cd/mg-L~' Hg/mg-L~' Pbh/mg-L~!' Zn/mg-L~' As/mg-L~' Tl/pg-L"!
4 B K R 4~6 50000~53000 1200~1500 11~20 10~50 3000 ~6000 220~280 2000 ~3 000
1K —4JER T AP W 6~9 8100 0.05~0.1 0.1~0.3 <0.03 1~2 0.01~0.5 1000 ~2 000

NN/ S 7S 2 1 R L SN DN
AR T2 R AL FR A E B R K AT
LA 1,

R AT K- R ER” T2, K A B W B,
— B A B DU GRS B A — BEk AL, TE— P

BB pH , 2252 TR AEA Z G, B ERER ;
TE =S B A7 K FLIA S pH (B 7E P04 %
JOLtL H BN SR B HEAT 58 B SO R — B L
SCHLEB Y B , LIS A BN, T BAb B
T 5B,



2022 4E 2 A5 1) ARIRERAE . BYERIG R R K AR W R R AL B IR A Tl i - 81 -

ERBIK

— LRI R

V&N

Tl RE

ER7LE

VYLK PAM

L JEE YR CHEAT)

— Yt (e

ey gy g

T

EDS YA

PAM PAM

DU SR

R e

b o DL RO
KB T2 LT Z

B K- SkER T AR A A By il 0 TR A T A ) B e T 2 A

A ) 300 TR AL BB R B AT P BEAL O P s A Wy ) R D0 VE B e s R DU R
O IFEPT B PRAT G AN FAL BE, BROKSEE AL i B SR EER R AT B BE BN, TR K RN
BERIDOB TR0, EERRWORIAR B 4R TR BE K™ W) 2 — Bl LS B o B, BN Ot A
A— S, BT K FLVA T pH (R 7 O BRI, BT S — B,

PR E A, B H B R R R A E KK A= ) R B Ak B I ) R e Ak 3L 3 R 7K Bl
TR SRENS SRR ENAGYUiRE; £ 45 0%E3 For,
RT3 AW AL B B ] R A Ak P R K SRS I 445 SR S b o RR AR
e H H*/mol-L~' TDS/mg-L~' Cd/mg-L~' Hg/mg-L~' Pb/mg-L~! Zn/mg-L~' As/mg-L™" Tl/pg-L~!
bR P mol - mg- mg-* g/mg- mg- n/mg-* s/mg- VR
K — 0.39 51200 1310 11.50 10. 44 3285 277.9 6200
— Btk 9.8 — 7 060 0. 46 0.03 0.33 10.2 0.91 20
Bk 11.3 — 6450 0.02 0.02 0.21 0.6 0.15 0.3
PR A 6-~9 — — 0.05 0.03 0.5 1.5 0.3 0.5

V- TS 28 7% i e 1A

e e e 0.7 mL/L A#HI5] 0.7 mL/L; —BAb P R G fa

3 TZsfraiR #10.3 ml/L AWHIF 0.3 ml/L, Z T LR EE
A IR TR B A R B R A T A B ERG ATNAE AR IR K AL B 2R Ik 520 JT T,

HE S BIEKNEET L&, — B R GaE R EEF BRI, e bR = B4 8 KK pH



£ 82 - T E A E LA

LZeFASIME

{ELAY 728 Ak 0T 76 45 T 1) 2 o R 24 00 8 it A AR K
M), —Be K pH [E M FEHITE 9.0 DL b, 45 pH fH/)
F 9.0, 7% K iy £ A7 K7L 3% pH {EAE 9.0 LA
e, B R AR B R T2
ZHPIT,

YRR R 2 E S m I s T RA
R B B BRRE ST, 7 — B b B A vp AR W 3R
Y K A 4 JE BT B R AR (B2 AN B
g R BIAMEKOK BTEOK Bk, 76— Boib 1 2
Bli b BT B AR IR IE A R S AR
AR E T B A =, DA SE B 42 8 i AR
FEISBR M PRI A i B A KT A R B
IRe R 18 B HE R FRAE AR 1, W6 2 R K [l PR

FE 38 A7 1 B v B W4 T 208 7 S 80m ok $5
bR, — 7 T A AR A0 15 6 B IE 38 4T, 55— J 1 mT 3
T A3 Dy s g SR B e B E TS

4 %EE

HR R EER R A 1A K- T
A PR 4 JE IR K N BE T K (a1 SR B 0] 8, X R
PRI BE T 26T T st | 51 A 4 g IR K
W R R B AL B B R A T 25

1) A 30 550 R B A B I P ) e A T 25 ] g A
PER T SR IR K E A AT IR AL B IS B P [
R T e S KRl Bk vy T B
CHY BE LTS e W HE bR 1) ( GB25466—2010) %2
Ko BETZEHKMN. —BRERER 0.7 mL/L,

AEEIFR 0.7 mL/L; B A RS ARE N 0.3 mL/
L A5 0. 3 mL/L,

2) SEBRAE T AR K pH E AR fE X
&R LR R B EA R, —B K pH
R FEHIFE 9. 0 LA L, 25 pH {E/NT 9.0, 75 B M At
Bona KA VH% pH (HAE9.0 LU L,

Z T ACREBTTWAR, AE 18 KA 9%
520 J30G, SEEL T H 4 R R K AR PR B Ak
HEBL, AR T AR, AR SRR R AL TR R
P, A B RN A,

[ &% 3CHR ]
(1] XUz, 2%, 2588, 45 A am it i i,

faE &BRLT]. WG G4E, 2007(4): 2 -7, 22.

(2] Bk, B0%, REE, % BRHRSEESTIRSY 8]

TR 2R ( FHARBIARR) |, 2002(3) : 62 - 66.

(31 BRE:22. AEYH AR K R E R R A )], T

WRLGAHRIT ,2017, 35(5) : 115 =117, 119.

[4] k3000, T, THM, 45 @RHaTE S8 KLY HH

SRS IR C /B R B R L W AR AR5 e gz il

TR AT 32 A I BRAT Ml AR K T g A R B

2009.

(5] HBcwa, Aems. B o A /K b 3 A 5% BUR A A Rt 35

[J]. FE# M, 2018, 27(S1) : 87 -89.

(6] fubHe, SRS, 250h. HEREE K& T Yo in B R 0

[J]. BER T, 2020, 307(4) :17 =20, 26.

(7] BAE. ISP AR EEAES Tl B K FH ot 92k 1], A

R4 e, 2017, 33(2) : 47 -50.

(8] FRFHF. A K- #kEhih b P& 5 4 M Tl K [T]. VL7

BT R2E244], 2006(3) ; 58 -61.

Removal of heavy metals and TI in the wastewater from
Pb-Zn smelting by biologicals
JIAO Xiao-bin', YU Jian-zhong®, KUANG Le-yi’, LI Wen-chen', XI Li-li', WANG De-hai’
(1. Baiyin Non-Ferrous Metals Co. Ltd. , Baiyin 730900, China;
2. Baiyin Honglu Resources Comprehensive Utilization Technology Co. Ltd. , Baiyin 730900, China;
3. Science Environmental Protection Co. Ltd. , Changsha 410000, China)
Abstract: The impurity content of smelting raw material in a Pb-Zn smelter gradually increased, the former “lime
- iron salt” process to treat heavy metal wastewater no longer meets the reuse requirements, especially with the thal-
lium content going far beyond the limit. Therefore, the existing wastewater treatment process was upgraded and re-
constructed, the process of heavy metal wastewater biologicals for advanced treatment and coordinated thallium re-
moval were introduced into the plant. When using this process to treat Pb-Zn wastewater, the better process condi-
tions are stabilizer 0. 7 mL/L and biologicals 0. 7 mL/L for the primary treatment system, and stabilizer 0. 3 mL/L
and biologicals 0. 3 mL/L for the secondary treatment system; after treatment under these conditions, the content of
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