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Effect of Typical Heavy Metals on Dehydrogenase Activity and Microorganism

in Electroplating Wastewater
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Abstract: The effects of concentration, species and exposure time of three typical heavy metals
( copper, chromium and nickel) in electroplating wastewater on dehydrogenase activity of activated sludge
system were analyzed. It was found that half lethal concentration CEy, of Cu®*, Cr®*, Cr’* and Ni** on
activated sludge was 0.58 mg/L, 1.41 mg/L., 8.53 mg/L and 6. 67 mg/L, respectively. Heavy metal
toxicity characterized by sludge dehydrogenase activity was in the order of Cu®* > Cr®* > Ni** > Cr'".
When the influent concentration of heavy metal was 50 mg/L, the inhibition rate of dehydrogenase activi-
ty was more than 80% , and the inhibition rate of dehydrogenase activity was in the order of Cu’" > Cr®*
>Cr'" >Ni**. The inhibition of dehydrogenase activity was the weakest by heavy metals when the pH
value was 8, and the inhibition of dehydrogenase activity was stronger under the condition of partial acid
or alkali. The effects of heavy metals on microbial community structure of activated sludge were investiga-

ted by high-throughput sequencing. The results showed that dominant bacteria in the activated sludge of
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electroplating wastewater were Proteobacteria, Chlorobi and Firmicutes. Cu’" contributed to increase the

proportion of Proteobacteria and Chlorobi in activated sludge. Cr®* promoted the enrichment of Chlorobi

and Firmicutes, and Proteobacteria and Firmicutes were enriched by Ni”".

Key words: electroplating wastewater;

ty; community structure

R K RHR & A B 4% R SR R ALY,
I B AR 1 P B A8 A A A T R
A TE AL LS AR R AN REAS BI04 A R B, DU 2 25 Tl
T 7K AP AE B RAR KIRINE . B SR T 5 2
AW A KT T AR 524 5 vk R — 2 R
{EHI At M e A R E Bt AT
FEUESE , AN IR E 4 e B i i, AR e
I H G TEF 3 W B 5 i, P08 98 A B 40 P
0, Rl MR S A LI G R s S )
5% o A S A AR g Y R A A
AR R E 0 AR AR D R TR LR W T
RE, (H G 2T, 2 H I B 5 1R A SE T, 36 A
Tl 2R Wy ol B 0 BE Y 2 5B , DT 52 Wi 95 7K Ak B A%
SO B R v R VLB 4y
SR, PR R RS TS IR R FH R Z
— o Keiko S5 HYBIFFE 2 W], 2440 F1 5K B 1 B 73 5
#1320 16 F10.04 mmol/gMLSS i, {5 Jié fid S M 1
REAK50% o BREESE R, Cu® =40 mg/L B, i PETS
TR GRS COD Y EERF/NTF 10% o

EF N T3 PP K LR B (5 B
B B PE JEAS B R I 1A X R 5 Ue R 58 B
B PR o AR A (D) S H0HHR T
Cu®™ ('™ (G ONI*™ 5% 3% P ¥ V6 1Y ) B05E Tk
(CEs, ) , IR il g 5 ey 4R 5 1 3 <6 g X 1
TSV UE TR A B2, B T S W58 B B R K
R AL B R SR A T 2R S %
1 XA 5 &
1.1 B
111 TS Je RS KK

R 5 e A i R TS KA BT IR
A N TS A 1y 8 R W AT WAL, P 75 08 MLSS
1E4 000 mg/L 2247

1RG5 7K Sy N TS ) ) RS ADL R K, B A 0
C4H,,0, (200 mg/L) .KH,PO, (8.78 mg/L) .NH,Cl
(38.2 mg/L) ,CaCl, + 2H,0(4 mg/L) .NaHCO, (50
mg/L) . (NH,),Mo0, (0.05 mg/L) .FeCl, - 6H,0(4

heavy metal ;

activated sludge; dehydrogenase activi-

mg/L) . MgSO, - 7H,0 (5 mg/L) . CuSO, - H,0
(0.076 mg/L) .MnSO, - H,0(0.08 mg/L) ,CoCl, -
6H,0(0.04 mg/L), COD: N:P=100:5: 1,
1.1.2 R e S5 1R

IR :2,3,5 - 4L =R IL YR M (TTC) |
WBRIR . — 2 B B be  TOK R BR BN A W 45
Bk 5r bt

FEALLR : AAS JHE R T R B B R
JIZERK B A AR A TAEF- &5 \HACH {4
A .pH T4
1.1.3 kg mik

] 11 ANBES O A 405 A 200 mL BilfE 5
(5 TS U8, TR 300 mL 7R [R) V€ BE 1 5 4 SR VA T
(Cu®™ \Ni** (Cr'* ("), /K 5 4 S I vk
43153 0.1.5.10.25 .50 100,150 ,200 ,250 350
mg/L, S —E A, SR A E A & MLSS, R
SORBEEHIR (TR ) 2 5 73 A 12 D0 s ot S 1l 3% 12, SR 1
Sy IR A 2, 3, 5 - Sk =R
HE DU - RS

Yk 3% P15 V8 < 85 I T5 /K A BT FRE R i i 7
TR R FUR 10 L R 2%, B # BT
WA, 2 RS TR ML 48 i 3 5 0L #5350 114
KPR A RN AR . BERIEAT 4 AN, B
A JABIRET A 6 h(BES 4 h @ E 4K 2 h) 4K
P IS 0L 7K o DR B g e ) I B Oy (25 £ 2)
C, RYGia 7 A) i Ay (e 4 g8 1 & o 9815 pH (H
$37.5~8.D0 K5 ~7 mg/L 7K {5 84 s} i) ( HRT)
2y 6 h 5l (SRT) 2 10 d, KRGt izt e )5 I ih
2 R L5
2.1 BELBEREXTRERSEEENIE
2.1.1 gk

P Ry Cu®* e B X ¥ Y e 40 il 30 A B9 32 i
ALLE B Cu® " W A3 i, 6 M 75 T8 R 40 1
I S G M 2 B R R, TTC S R 2 T, 2
Cu® " WRHEEIR ] 25 me/L B, S 4 N Y TF &

.91 .



F34E H15H

P OE 2 K BE K

www. watergasheat. com

R T %, TTC A5 R ik 90% , U 1 5 2
JBE A AL TR TERE . EHRE T, Cu® 51
AR A5 I —SH PR AR A A, 8
i SR AT 00 A O ) A i Bl

707 = TTC-BLEAMIETE | |40
] L E

A gg 1120
T—"l 0 . N . N 1100 §
2 r 180 %
=30 =
& 20 160 &

0 140

120

. 2 = . N

100 150 200 250 300 350 400
Cu>ifk E‘i‘/(mg L

BT Cu® iREEXTTiR A S EE A R0

Effect of Cu®* concentrations on dehydrogenase

0 50

Fig. 1
activity of activated sludge
xthl I SRS ER R Z mp a2k, 2
HWE T ZHNAERIHITRR Y =1.710X, &Y=
1,00 X =0. 58, W5 2 3 P75 8 28 G0 Mt U Bl 1
PIIEIRZS B, FIR 1) Cu®™ 2 0. 58 mg/L, Bl EC,
4 0.58 mg/L,
2.1.2 BB
P2 Sy Cr®* R G e Xt ¥ 8 e S e 0 1 11

SN o

70 {140
60 1120
TS0L A 1100 ¢
0 404 = TTC- M A M 1 (Crr) 180 5
<30 ~TTC-J AR (Cr) {60 =
=90 IR (Cr') {40

R (Cr*)
10 20

e

e 3 0
100 150 200 250 300 350 400
AR/ (mg- L)

B2 Cr'#nCr' kBT RE S E AR

Fig.2  Effect of Cr®* and Cr** concentrations on dehydrogen-
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Fig.3 Effect of Ni*" concentrations on dehydrogenase
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Fig. 6  Effect of heavy metal species on microbial community
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