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Assessment of Copper Toxicity to Activated
Sludge in SBR Process

WANG Xuejiang, LIU Mian, WANG Xin, ZHAO Jianfu
(State Key Laboratory of Pollution Control and Resource Reuse,
Tongji University, Shanghai 200092, China)

Abstract: The effects of different concentrations of Cu?* ion
on the removal of CODc, TN and TP in sequencing batch
reactor (SBR) system were investigated, and the ToxTell
biosensor with activated sludge was also constructed to
. The results show that there
are not distinct impacts on the SBR process when Cu?"

determine the toxicity of Cu*"

concentration is within 10 mg « L™!, and when it is over 20
mg » L1, the effluent water quality decreases obviously, the
activated sludge quantity and settling velocity (SV) reduce,
and the sludge floc begins to disintegrate. The toxicity
determined with ToxTell biosensor is corresponding to the
COD¢;, TN and TP removal performance, which shows that
the ToxTell biosensor can be used well in the early warming

determination of Cu?" in the SBR process.
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SBR W8 VA 40 cm, HAR 20 cm, NE
4 PRk TERON A R 2 F AR HE AR T T e,
RBIERBAT A 6 h, g 3 h, YILE 1 h, HE
JKFNFEIK 2 h. M5 U8 B il BRIS K AL 38 T M5 U8
HLLEEF YR B, KR R 4R Is VR B R R
73 500 mg « L' 224, SBR R aSR A TEK,

JKJEFE R K CODe 400 mg « L7, BA (TND 2N 30
mge L, BBE(TP)H 10 mg« L~ Y,pH N 7. 0.

1.2 XWHE

12,1 HE T il

SITEE R 25°CHEAT, SR 6 N R BLAS HEAT P
TR, o — AN s 1 RN 5 7 Hofh
L BIINA 5,10,20,30 F1 40 mg « L AR ES F,
SrHESE 5 d ERTBURE ST CODG, , TN, TP IR A
BT K Mk B (MLSS) f175 8 U B& H (Settling
velocity , SV) &4 4 , Hil i Bk B V5 Ve o A AR
Az Lk,

IK R FEARAG I 773 : COD, : WA 75 BB T 05 5 &
R 90 AT 4B L BE 5 TN 2 B R 40 48Tk — 48 41
S IEIE B TP i B R 8 A AL - S B P 4 e
i3 MLSS: B SV E .

1.2.2 ETHAEDEBRISWEES T

T TS VR ) B AR 1 45 725 5 SBR W 4%
B S mL iEPET5UR,ZE 5 000 r » min ' FESL> 30
min, F 0. 85 % E ALV W PE ST 1A 3 1K, 7E 10 000
r » min~ ' F &0 5 min, HENBIE IS TR A, BLO. 5
g FRIBEA, A 200 pL 0. 85 %A ALAE W, FIK
PR N TR IR RN /K ST RS VAR TR 7 L 39
1% T AR TAE X 38 3% 1 2 R B T 5 P OUUTE i 4K
(BM A ED) ¥ Rk BR BR B (FL42 0. 4 pm, Whatman)
P B R AR SR , A5G R V5 VR sk o A, BT UK
i ACLAfERE .

ToxTell fA4 YR BRER TR E 25 58 - 4 L3R 1
BRI W B R T2 0. 85 % NaCl i W I it J5e
HiE AL 30 min, BTG b B A M AR IR A 10
mL PP B ) IR B R, R ToxTell A4 1% /8%

R RGARE 5~10 min J5,© MA—E&
pABRAM LN BT, FFRFESREL 15 min; @
PO [F) e 2 4 25 7 £ 47 2 4 I sk, ot i 72
ToxTell A=Yt iRa81HH R G0H B i RMAED B
Akt R G P AR A i £ (R 1) AR BT 1A ri A 410 o
K RT3 H AN ) 406 1 e R A6 B X o 4 40 ) %
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Fig.1 Typical toxicity analysis current curves of

ToxTell biosensor
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Fig.2 Effect of Cu?* on the treatment performance

of SBR
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A& 2 Cu®" Xf SBR T2 TN Z= [ F A 52 mi 7]
A1, Sk B Cu®t B, SBR T % /K TN E# %
BRI R 75% , Btk Cu®" MR B 4r 5k 5,
10,20,30 #1140 mg « L7'Af, TN H 2 EERZR-H
MEAKZE 65.5%,63.4%,57. 9% ,53. 9% 1 54. 4%.

& 2 Cu?™ %} SBR T2 TP 2[5 2R () 5% i 7]
A, Cu™* X TP KBRHFEME N HE, Co*" HfE
WREEHR 5,10,20,30 #1140 mg « LA, TP [ 342
BRR AT AN ZS ) 47, 5 % REIRZE 33. 7%, 19. 3%,
17.8%,17. 9% F1 12. 7 %.

Cu*" %t SBR ZR 4t 15 15 e U Eb (SV) 5% 1
JLE 3. W 3 BT LUE H, Cu®* BN AXT SBR 2415
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K,SV REZ W/, X T RE R E TS RX E LR B T
PRI TR B, 3B 4075 VB AR S5 SR & £ T A8 k. B Cu®*
BN I 2R 038 HH K B 3ok B, B [ A R B I T
B, B FE— e BRI PN, R T5 U8 B B TR 3R
HRIME , RG0MAE W) L EEE F T & B A8 20 hn
. 2 Cu” R E R E A F) 40 mg - L7'AF, MLSS
F&3) 1 500 mg » L™, SV &3 16. 4% A4, MR
CODc, , TN #1 TP X B3R IEHR 2, SBR RGi %
AL T 5K AL BT BE.
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Fig.3 Cu®* effect on SV of SBR
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Fig.4 Pictures of SBR activated sludge in different Cu?** concentrations by microscope
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Fig.5 Toxicity determination of Cu?* with

ToxTell biosensor
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— BT S M. BT ToxTell 4= 15 2% 47 1)
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Fig.6 Comparison of the influence effects of Cu?*
on SBR process
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D EARZRFMHT, Co*" mEEREMKT 10
mg « LA, AEXt SBR G5 R A S T HE K
hifER, Cu* BTE R B 20 mg « L7 A&7
KK B T R, 4 B F B EL VR B 40 mg -
L7'B}, 3% SBR RGEH IG5 Ve KR AR, JRAE )
WEARKGIARR], B 7KK BT SRR 22 , B~ 2R G T
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