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Emergent Water Supply in Environmental Accident of Cadmium, Thallium
and Arsenic in Xiannvhu Lake in Xinyu City

ZHANG Xiao-jian', LIN Peng-fei’, CHEN Chao'
(1. School of Environment, Tsinghua University, Beijing 100084, China; 2. School of Chemistry,
China University of Petroleum < East China >, Qingdao 266580, China)

Abstract: In April, 2016, an environmental accident happened due to illegal discharge of indus-
trial wastewater in Xiannvhu Lake, Xinyu City, Jiangxi Province, China. The pollutants included cadmi-
um, thallium and arsenic. Based on technologies dealing with those heavy metals separately, some tests
were conducted. An emergent water treatment process was developed for combined pollution of cadmium,
thallium and arsenic, and was put into operation in the waterworks in Xinyu City. The municipal water
supply was resumed soon. A progress on oxidation technics had been made. An over-dosage of potassium
permanganate was needed for thallium removal, therefore, sodium pyrosulfite was added in settler effluent
to reduce the exceeded potassium permanganate. Some filtration aid had also been used to enhance the
filtration. The process for combined heavy metals pollution had good feasibility and stability, and was

suitable for different kinds of waterworks.
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Fig.2  Polluted river and lake and water supply in Xinyu City
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Fig.3 Water treatment process with cadmium pollution
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Fig.4 Thallium removal under different oxidation conditions
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(mg - L77)
Na,S, 0,/

5 1.35 | 1.35|1.80 | 1.80 | 1.80 | 2.25
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Tab.3  Thallium removal by pyrosulfite
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Fig.6  Emergent water treatment process in No.3 Waterwork

3.2.2 LAEN
FEUK F B NaOH 315 5K pH {4 9.0 ~

9.3, -4 pH i1#: ], NaOH £ 5 7 10 ~ 13 mg/
Lo 25508 AR, Be il B 10% 5, I 5 4%
I TEZREE N MU AT AN KMnO, , %] 4a % & 4
2.5 mg/L, Bl i 5% W, TS0 .

55 =K R R AR IR EER . AR
Bt [k 5 5 TR 028 70 7 55 B PR I 10 /KR & 1
AT e bR B [0 R, TR 70 R SR TR Rk

FEK ) BE 2GS AT I Hi S B ], PR R )
K, BMERG T ks, 1K) BABTTE, FIH
IR A ARG, IE i BN, AL B8O & 45 i 7
2.5 mg/L 224, [ 1 el R R 43 4

ARIEBRAERCR , 75 PR A U5 7K e i R 4 ek oy
i (VUG AL ) SRS TEDTE 7K H FAR4n
FE AR RN I i SRR PR BT o Y R R B
2.5 mg/L B, £ B BRAA N5 2 mg/L,
FEDTVET /K AL HE 2 T AR RN B e & . 2y
5 &k 500 LKA, Bohil Wk BEh 5% , K e
LR

B AR R A o Bohn B sn A B 7ol
USRI, A R TR A R A S AR B
MnO, 7E 8 25 Bk, R A @B B R 2
me/ L AR BT ) o BO0ke B 5 £ W4 R 4 4%
ke A R, e vk BE Sy 5% , K e Sk 45 il 45
o AHEIE A RAF IR A R R, 8 B g
FUA 2 R AEDTVE It 7K HE S IR A Wt e VREE S
X 7K FIH R R B 2K

Je IEAAT s RS K T R4S s 17 i 2 50 i 47
Pl o AEDEIG /K VAR BOMR A, B4 ) K
RAWPELZH 0.5 mg/L =], AT IR IHRERCR o
3.2.3 Nk T Z IR

4 J1 8 HTEBUK H# Mk SR (7 HX 8 H
) RIS AR R (8 H 13:00 £9 HRR) ,(HIEH
TR i A Ak 70 B D K B K A A RE BN ) B T
FE,ARBEMR RSO, 4 H 9 H®RRIERF
BOK B 28, O AXTE UK B & 48
AR, TAEZK ) NI R R

4 9 H EAK) HIm 2257 4% ik 5 )5,
FGEHATIB AT, TR, TR K B, A
B

4 H 9 H 1800, YTyE it i /K 238 40 U8 J5 FRAE
V59 (5 Ve ) YR 238 AR , DTG KT R 8 A U8
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N2 E T HAA], B SR =K IR T N A K
B BIFE R T I B 7K 2R B B 24 300 m
) 9500 mm G4 K BRI K S F ik 2R 400 5R
—OKTEAKAE Y 4 H 11 H A SR B I K A
K, 55 =K T B Al 2 KR (2 500 m®/h) R
KT ZKIE (800 m’/h) BRAH K, KT R 2 2 0 48 i
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AR, Hisfrn] SEMH 2.
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Fig.7 Thallium removal in No.3 Waterwork
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Fig. 8 Cadmium removal in No.3 Waterwork
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Fig.9 Arsenic removal in No. 3 Waterwork

IO A AR [ B A A e 2 32 W AT, 70 R AR TR
FEA R BN OLT , U85 KBk FE R TR 5, I 2
FOK LA RGF B BRI AR . A Bl 5 0 10 Dt
H:4 H 10 H b4 08 5 K i B O s, Dt R 4k 8k
IREERIPE HA 3 mg/L ity (DL Fe it) , Hm #0&
$e 3] 5 mg/L(LA Fe i) ,AfaE kAR 4 A 11 HiE
Jo KA B Bl D R SR TR B AR i A A il e o
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3.3.5 pH{H

I K], SR AE UK ARSI NaOH Rt
pH {HIHF] 9.0 LA kot THANEA —EMIREL
Bl , S DR IE ¥ K S8R , B 430 2 ¢ &7, S PR i) pH
{H7E9.1 ~9.3 ZJH],

VK BT R SR B BR AR Y R VAR 58t , FLC i
BOR WEAR T AL S /K ) pH E, 385 /K A9 pH B AE
8.1 ~8.4 b, f& (TR HK DA RHE) (GB
5749—2006 ) %} pH ELFEEK , PRIk iz 2 A 7Kk 38 1] %
UEJE R RAEAT IR B
3.3.6  HAb/KFiHER
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AT =K N 2K B0t P i ) ) 1
AL OIS 24550 B I 24 4/ (500 L KA 10
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Tab.4  Cost of emergent treatment in No.3 Waterwork

B/ | s | R/
275K |(mg - (T - | (T -
LY [t | m™®)

e =99 Ty 12 4200 0.050 4
BT | =99.3 ERESINF 2.5 [28 000/0.070 0
IR ORI k=19 | —Z%5 | 25 |1900(0.047 5

ooH | &R %

WL FERGH  =96.5 [l 2 |24000.004 8

R E s =29 tkHE/KHE | 2 [20000.004 0

s 4 | 800 |0.003 2

it 0.179 9

- ﬁ%%%%ﬁﬁ%%%ﬂ%mﬁ%ﬂﬁéﬁﬁ%m%
o

A B A A st A e 00 PRSI 9% L HE i
15 UOK BIFEIK DLTE SR HEIE FIAE/K 8 56 o

Ve IMAFEA N A N TR A, 2B =K &
VK AE S KA 2 R 0 25500 2% B 249 80, 18 Ji/m’
BI 1 J5on/d 2247 o 5 At S Ak B R it (K A B M
I BRI B R K LA Y 2K R TR A SRR E
SE) AL, 2K TN 2K B T o R AE N Ak B A
PP AL BNER T o
3.5 SATEKI RME&HK

WK A RK SR T8 2 5ok, it
KA 5000 m’/d, 7K AR 558 =K M
(SR =K KA 1 S8 ik 2] R EEK ) ), it
TR 28 B AR 52 07 L AR T UE T | TG R 38 b Ak 3L 3 A
KL . AR S5 =K N2 BRER A oK T 2000
B LTESE W TR T4 A 12 HIFRHATRL
Z0goK T2 e, H W 20 K 25 590 8 % A L &
10,

B0 S REA 2GR mig &

Fig. 10 Chemical adding in Hexiazhen Waterwork
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