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Isolation of Cu’* tolerant bacteria used in electroplating wastewater treatment
and their biosorption performance

LI Xingi, WEN Qinxue, WANG Qiong, WANG Jin, CHEN Zhiqiang

(State Key Laboratory of Urban Water Resource and Environment( Harbin Institute of Technology) , Harbin 150090, China)

Abstract: With the improvement of urban planning, surface processing industrial parks are continuous built in
China.Due to its complex water quality and abundant existence of heavy metals, the traditional biological treatment
unit exposed serious threaten from the existed heavy metals. Thus, the most common cation in electroplating
wastewater, Cu™" , was chosen as object and the tolerant bacteria were isolated for enhancing its bulk removal.Two
bacteria strains that have strong tolerance ability to Cu®* were isolated and named as 1.2 and L3, and the effect of
adsorption time, pH, temperature and initial concentration on Cu’* removal were investigated. Results showed L2
and L3 have a high Cu®" activity both in LB medium and wastewater medium, and the adsorption of Cu®* could be
achieved in a short time, with an optimal pH of 6.0 and temperature of 28 “C, respectively. Under the optimal
condition, the maximum adsorption ability was 34.15 mg/g Cu®* for L2 and 45.68 mg/g for L3. A fast and efficient
removal of Cu”* can be realized, which is anticipated to be used in the actual electroplating wastewater treatment.
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S S A B AR VB R T M S rL S K
(A3 75 108 FH T 7 22 R B8 9 7K v T 0] AT Aok 1 2
PR RS IR FE T B2 7% i 98 Pl X35 KoK BT, F2 %
VR L7 ol = & i | I d TR i ) R K A |
S AR XEA: PR A A ALY, LT Sl BERG  (O6
SEH) 26.6 ¢/ L e B R G R £ ( SDBS, 3 [ T
PEFR) 26.6 g/L 3= He i A O Mk (FLALT] R
WPER) 12 oL LB 36.6 /L TR A B
16.7 ¢/L. _NH, Cl 37.3 mg/L,KH, PO, 8.66 mg/L.
CaCl, 0.1 g/L MgSO,-7H,0 0.2 o/L f & Tt &
0.5 mL/L . Cu® 0 ~ 20 mg/L, ZE M /KB, pH =5,
A WL TR E S 200 mg/L, g 15 o/L.

M ICE R J7 : FeCl,» 6H,0 3 g/L MnCl,4H,0
0.24 ¢/L H,BO, 0.3 g/L CuSO,-5H,0 0.03 g/L.
ZnSO,7H,0 0.24 ¢/1.. NaMo - 2H, O 0.03 ¢/L KI
0.06 /L . W8 5 o/ L, 75K ELHi.

LB BEREMAR G 75 e 7 . SRR 10 o/ L
EEKr 5 g/L NaCl 10 g/L, Cu™0~400 mg/L ZEIEK
it i, pH=5.

LB BEREPE [ A A 35 32 5L L J7 - LB 1B HE 1k Wi A
FEARFEEPIMABE (15 ¢/L).

1.2 FMoBEE5%E

U 0 M5 U8, FH TG TR /K B B B, s
BB 107°,107°,10773 MR BRI & Cu™ i
WEEA 0~20 mg/L BYREREPE R SR 5L iR,
ANHEREM 3 ASSEATEE, T 30 °C BYTE IR I FR40 h i 55
3 A PRIBCEA R IS LE A I Cu® Jo 2 Ik 35 14 S P 12 4] 4
Rigdk b2k alift.

St Z WAL S B B P A T IS i LB W)
PREEFREE T 30 C WME IR I 246 P 1 5% 24 h. &M
RWFEE 5, FIH OMEGA {5 & #EH DNA , 4351
N 51 W (1492R F 27F) (BB 514 (ITS1 AN
ITS4) , 4 PCR ¥ 5 6 A g A T AP H AR A R
AT
1.3 EMERS

BRI E MR LB B e\ R 3 Hib
FAa e 40 G B R, 8 000 r/min, .05 min,
% W, 0.1 mol/L NaCl IR T UE 3 WK, B2
20D g0 o » T J A S 30 P 2 R VR
1.4 AEVE Cu™ RERE TEREK B ZHNNE

B3 mL 3 Fh R S O, 38 S R, 45 50 pl
TR E B 2] 350 wL LB g Ak
FRH(Cu™ TR AR E 4 0.50,100,150,200 250
300,350 1400 mg/L) 1, 7 £ & 410" UCF/mL. |
4 A K 253 B4 ( Bioscreen ) T3 3 d Y
LN
1.5 WRHiEtiE,RE.,pH RAE Cu* RE R E Xt

B 25 B4R B TR BE A 2 N1

BRI R R 1 B P AL S0, S0 4 1] NaCl
VR TR BE I 3245 21 1 4 )RR B, R A TR A
N 1.80Dgy ., ZE 47, A BRERE R 1~
2 g/L,0Dyy, .. 5180 o et v B X6 1 G 2R DL &L 1. 7]
DL RPITE 0.99 Db A 3w LA B 7 pH
5, AL ATRE X BRSO Y, Ay 5505
ZARTR). Ry 10 5 W B st 1], ) CuSO,- 5H, 0
TEW Cu™ B E N 10 mg/L, it T 28 C.
150 r/minfH IR 55 246, B 15 min BUFE—IK,
LRGSR 2 b T A T X R AR B S e A
W pH R 5, Cu™ BRI R 10 me/L, 4391 F 22
28 .32 37 C M THIRYR G {7246, 150 v/min S5 14
TR SR R T W2 pH X B R /Y R, R
0.1 mol/L NaOH ¥ #5% 0.1 mol/L HCI %7, 43551
T pH M 3~6, Co™ iR E N 10 mg/L, T
28 °C Ay TE IR IR 1 35 246 v, W B S HORE. S T
BE Cu® 1046 J5 2 e 8 X I BRE 3SR 0 5 i, 181 3
W pH K 6, Cu® W1 UG B iR 43514 0,10,30.,50
100,150 F11 200 mg/L, 5 F 28 C 150 t/min JH &R
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Fig.1 Relation between ODyy, .. and biomass concentration
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PRI ZE 5 4. 43 i $ B 1.2 A L3 Y DNA, 4 PCR
P e A A T A R BR S W R R
[ (300 ) 45 SR F A% 3] NCBI #EA7 e X, B3 12 5
Genbank WA AT 1 )& ( Enterobacteria ) WAL 15
98%, 13 5 Genbank ' ) Z= 1 5¢ K& o5 [ H)
( Meyerozyma guilliermondii ) B FHALL BE 3K 99%. 4 1.2
F1L3 (745 5 A% 3] Genbank , HH i 5525 43 5
1 KU864992 1 KU864994.

2.2 EBEFHS/AMIGRERE (MIC)

Qb P E 4 R IR K, 5 OR R B 4 iR T AR VR
FEXS A AR B R s ma AN ATl ] 2(b) 1]
PLE W, 78 LB K 3% 3, Cu™ i & W E K T
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WeEEAY R 125 120 12710 190V Fl 300 mg/L!.
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Fig.3 Effect of pH on the removal of Cu®™ by 1.2 and 13
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=G A% (g/ (mg-min) ).
t 1 1

— =+ . (2)
q, ) q.
ﬁ*wEkﬁﬂtﬁgg)wfuﬁﬂm%¥

/w”(mg/L) D HHIG Cu™ TR T (mg/L), V Ry
AR (mL) , m YR (mg).

Vo gt

q. Uot' (3)
WA= (2) B8 %S5 (k1) ,TLUEH,

R*¥JTE 0.99 DL b 400G B AR =X (3) AT, %

Wb Cu™ N 10 mg/L B, L2 A1 L3 XF Cu () W2 [ ik

RO LK 5. AT LA H 12 ATAE 60 min P IAF] R

BAF-17, L3 FTAE 30 min PN IR B EPAT 4 L2 R

PR—F5 A I LB, Lu 52 GF % (4 Enterobactersp

J1 A Carpio %5 VHIF5E A 4 81 RE I BFF Cu 14 -1

MFE] 7 100 min, 7] WL L2 F1 13 W FFFSF-A7 s i) 4.

q9, =

F®1 L2771 L3 WM NESE
Tab.l Pseudo-second order kinetics of Cu® uptake by 12 and 1.3

. vy =kq.>/ q./ k/
7S . F
(mg- (g-min) ") (mg-g™")  (g-(mg-min)~")
12 0.927 8.349 0.013 3 0.999
L3 2.306 8.724 0.030 3 0.999
10 1

0 30 60 90 120 150 180
t/min

(a) L2
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5 L2f1L3 X Cu™ BR B i 2
Fig.5 Adsorption rate of L2 and L3 for Cu**

NFEEAEFAE ST L2 A1 L3 4 Cu® Y W%

RE T I R B & A R B Co™ & B S Wh
Cu™ i E VR P 22 (A )P 5C &R, R A Langmuir 55
LA F Freundlich 45 it 2 A5 & 3 M 55 49 %% 45
Langmuir S5 ZAR Y ] T 138 553 5 2 W B g jh
IR T RESI ARG O, SR AN
P. P. 1

¢ g K ()

KHr.q o BEZIE) Co® B (mg /g T40ML) L g,
REEIE B S B Y Cu®t T B (mg /g A
JHL) ., Ay W RSP B R 1Y) Cu® BT R B (mg/L)

K, R B B IR 5K
Quax P K
g =t (5)
1+ K p.

RPE () BFRESE(WE2) ,TLAEH,
R*3 514 0.979 i1 0.934 , 14 FE %5 5. Freundlich %5
TR AR FH T4 34 PR — 22 S W B | VR R 7R 2% 1T
BRI B AR

1
lg g =lg Ky + —lgp. (6)

o Krjil Freundlich lﬂwilzﬁfﬁﬁ,n N Freundlich
R, I A I R
¢ =K pr. (7)
AR (6) FHEFRESE (WK 3) , FTLLE R
S1 14 0.969 Fi10.940 , 48045 FE . BRI, 445 4%
*ﬁﬁ“i’ﬂiﬁﬁﬁ R4 (5) (7)) AT, AR B
R SR Cu® B B [ AT R (I
lzl 6). e I, L2 i KW ik 34.15 mg/g KT L3
) B K W B R (45. 68 mg/g). A OB 5T R FR,
C. metallidurans CH3A{EREE W % Cu® B B K W Fft
K 39.5 me/ L, 1M I fi MR S I F 2 R F
e IR At i AT L Bl A P RO R 5 A K
JARA G 3R 2 FTLLE AR T Z ATAR DG 5%, 12
H1 L3 W B3R AN,

% 2 Langmuir FB&ERSH

Tab.2 Parameters of Langmuir models

Tma” K/

[CE R 3CHR

(mg-g™) (g (mg-min)™")
L2 34.15 0.04 0.979 A
L3 45.68 0.02 0.934 A
Enterobactersp J1 32.50 — 0.995 [24]
P.stutzeri 22.90 — — [26]
P.aeruginosa PU21 ~ 23.12 — — [27]
Thiobacillus thiooxidans 39.80 — —  [28]
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Tab.3 Parameters of Freundlich models

—I%HE KF n RZ
1.2 4.986 2.81 0.969
L3 4.183 2.38 0.940
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Fig.6 Relation between Cu®* equilibrium concentration in

solution and the adsorption capacity for Cu®* of L2 and L3
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L2 A L3 17 45 4 b A% 5] Genbank, H1 i % 55
231 KUS64992 Fl KUS64994.

2) BRI RS ] 5 - 1) e /DN o) 5 o R S D
RREFEIE A4 O 1E LB B5 3R b B R AL
L2 F1 L3 A4 2 d5e /NI 52 122 4 B2 43391y 200 il
300 mg/L.

3) L2 Al L3 Wt Co™ B, ] 7 J ek 0] P 38 3]
RSP, T A7 st 8] 43531 >4 60 T 30 min. %58 pH i
3 %o T T R O O 25 B Cu® B B I & R, R AE: pH
FIELEE 73971 6 128 °C , AHR K BRFE53 0 52.56% |
56.77%F1 52.26% 51.02%.

4) FI A Langmuir #1 Freundlich SRR 2R R BT
PR, TRt pH AR EEACAF R, 12 7113 fY Cu™ fi
KW 43 31 34.15 F1 45.68 mg/g.
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