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Effect of Simulated Inorganic Anion Leaching Solution of Electroplating Sludge

on the Bioactivity of Acidithiobacillus ferrooxidans

CHEN Yan', HUANG Fang', XIE Xin-yuan’

(1. Institute of Environmental Protection Design & Research, Zhejiang Gongshang University, Hangzhou 310005, China; 2. Institute
of Zhejiang Environmental Protection Design & Research Co. , Ltd. , Hangzhou 310005, China)

Abstract: An Acidithiobacillus ferrooxidans strain WZ-1 ( GenBank sequence number: JQ968461) was used as the research object.
The effects of C1™, NO; , F~ and 4 kinds of simulated inorganic anions leaching solutions of electroplating sludge on the bioactivity of
Fe’* oxidation and apparent respiratory rate of WZ-1 were investigated. The results showed that C1~, NO; didn’t have any influence
on the bioactivity of WZ-1 at concentrations of 5.0 g-L™", 1.0 g-L~", respectively. WZ-1 showed tolerance to high levels of C1 ™~ and
NO; (about 10.0 g-L™", 5.0 g-L™", respectively), but it had lower tolerance to F~ (25 mg-L.~"). Different kinds of simulated
inorganic anions leaching solutions of electroplating sludge had significant differences in terms of their effects on bioactivity of WZ-1
with a sequence of Cl~/NO; /F~ =NO; /F~ >Cl~/F~ >Cl~/NO; .
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Fig. 1  Color difference between different liquids

of experimental group at one point
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Table 1~ Group settings of the experiment for investigating the influence of single inorganic anion on WZ-1’s bioactivity

R 5 757K/ mL P/ mL Cl- e /g-1L7" NO;y WefE/g-L~! F~ W/ mg-1!
CK-1 10 — — — —
CK-2 — 10 — — —
Cl™-1 — 10 5.0 — —
Cl--2 — 10 10.0 — —
Cl—-3 — 10 20.0 — —
Cl™-4 — 10 30.0 — —
NO; -1 — 10 — 1.0 —
NO; -2 — 10 — 3.0 —
NO; -3 — 10 — 5.0 _
NO; -4 — 10 — 10.0 —
F~-1 — 10 — — 25.0
F~-2 — 10 — — 50.0
F--3 — 10 — — 75.0
F~-4 — 10 — — 100. 0

1) " RARABMLALSY T

1.3 BUUH S A & iR o WZ-1 16 Pk
M 156

IR L 1. 2 IR S R N B , 43 ol
HOOE WZ- 1 35 P2 Wi fie/ N O AL 2 19 JBE A D A

PTG VR BH B 3= W 25 TCAILBA 8 1 ok g, H
o IR AR AR L I B A A R 1.3 i
IR ZH I E UL 2.

1.4 FEFR WIS 77k
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Table 2 Group settings of the experiment for investigating the influence of simulated anion leaching solution

of electroplating sludge on WZ-1’s bioactivity

R g = KK/ mLL I/ mL Cl- ¥/ /g L NO; /g 17! F~ i /mg-1.7!
CK-1 10 — — — —
CK-2 — 10 — — —
Cl~/NOy — 10 2.5 0.5 —
Cl~/F- — 10 2.5 — 12.5
NO; /F~ — 10 — 0.5 12.5
Cl=/NO;j /F~ — 10 2.5 0.5 12.5

(1)pH. ORP Fl Fe>* Wailj 7%

pH. ORP ¥ J§ FE20K ¥ % pH il i€, pH Hy
WAL LEA38, ORP HLH 858 LES10 ( A 45 -
FE R ZALE5 () A FRA T ) s ke B E R H
SRAERT RS

(2) WZ-1 BT HE 5 1 A3 LI W 38 S50 72
%Lm

WZ-1 ZiTFESA il o BI-2000 H A I W S
FE, FEUIT IR Ry BT FE AU I R RR. WZ-1 78
WAREE IR L AT AP AT W, [R] B 24T Fe®* SR A AE
L, P 3L RIVE R 2 S BUKEDR N 0, BilFE, 5
FBOMN T AR, AR5 KRS, BT NN
22 R BTN BEWOE BT AR I T R, Y AR
PRET B IR T, RS0 A sl H A ST B R R AR
LA B IR 2E 1 O, , #P SR N BETHAERY O, , F i ™
A H, R E RS, KA R, S W
T, MR T il R T e, R R TS R TR,
REE EREE A ALIC 3%, 5 3 min iE5% 1 K. BI-
2000 HLAEMF WAL B A shig i pE Y, i h
100 remin ™", ZK ¥ BE R 30°C. ik 56 Asf, o A 1 HX
100 mL IR AH IR T 150 mL /K BN, 41 2% 58 Be
JE AT RGN, K N 5247 1 h, B R G E
SERFRE ST, IEZUS S AT 4 W

2 HREITE

2.1 F—JoHLBIE TX WZ-1 15 PERY 52
2.1.1 B—EHLBIE X WZ-1 Fe** S ALif P i
RN

Acidithiobacillus ferrooxidans TE 4= ¥ 12 ) i #2
T AKEEKE Fe® * AR Fe' " IX—ad Fok 34T A B4
KEFE R, e’ 10 SR BE RE R AE HARHHS
PEPT Fe? T AL RARIR (1) 1157

Fe** EALHER = (c )/c x 100%

- C
Fe2 +Hlif Fe2+ 4 Fe2 +H)0f
(1)

B2k Cl™ | NO; | FXF WZ-1 &k Fe’* (5%
e A .

ME 2 A5, 45 4 CK-2 W WZ-1 2412 h )i
R ARSI, 552 P Y Fe® 76 60 h N 5E
L ke E AT AN 114, 44 mg-h ™', R
WZ-1 BB Fe® " S ALTHPE.

HE2(a) ., 2(b) 4 5Im 0, IR EE C17 (5.0
g-L7")  NO; (1.0 g-L™") X Wz-1 i Fe’* &AL IE
LA 0. 7555 60 h I, Cl-1, NO,-1 41k
99% LA [ 1) Fe** |, Fe® 3 S8 AL H R 351 K 115. 41
mg+h™' 120.69 mg-h™' %5 {4l CK-2 JLF A
ZE). 3k — &5 5k R S0 B T A SR A A
], HAF5E 268 :0. 05 mol-L ™' (1.775 g-L™" )Y C1~
SE A A A R AT B A 2 B R v 4
A RBT T TR B 0 A 3G K 34, pH IR TG T [ AR
b 3.1 g- L7 NO; I3 S840 S Bk B AT 18 7 A= 5
SIVHAVE, W WZ-1 7£3.0 g- L' HE 5.0 gL~
[ NO; Ve BE 20 T AT LA BT 1 Fe®* LT 1.
M0l NOy W JE ETE, WZ-1 1Y Fe?* S AL T )
FURZ B I H, 2 43 535 %] 20.0 ¢-L~' | 10.0
g L7'HF, WZ-1 58432k Fe* S ALIG 1. X a1 h
T WZ-1 BTl 5 U8, il 55 7K rh 4 Fh 918+
BONE A ALHE CL- M NO, |, WZ-1 KEIAETE T3
Berpr X O P A B (HY R EE B R
BB, WZ- 1 3 2 Tk I W BE 1™ Fl NO; .

I 2(c) ATH, WZ-1 76 25.0 mg-L™' F~ {7
5T T2 B — @ ] R 24358 50 h 19
P IS, WZ-1 2R 1E NOZ A, - IT 4 Pk 450k
RFW by Fe, 255 96 h I, Fe* ™ %A 1k K 1k 5
85.87% , WAKF-H bR N 66. 72 mg-L ™" Ffizs F~
WL AT 1T, WZ-1 1Y Fe’ " AL PEZ B 58 4
i DR T . WZ- 1 38— B0 A8 Ak I 2R BT T XF
Cl- FINO, A HUF I 3ZREST,5.0 g- L") C1~FI
1.0 g-L™"AY NO; X WZ-1 fy %M LF %A 2
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100
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0T _e—cra2
70 F —%—CI-3
o

60 | —A—Cr-4

Fe 4 Ak 32 /%

e

1
0 12 24 36 48 60 72 84 96

- —O—CK-1
90 F —o0—CK-2
g b —&— NO3-1
| —v— NO3-2
—&— NO3-3
—%— NO3-4

(b) NO5

NN
\\
\

i 1 L 1
0 12 24 36 48 60 72 84 96

100 - _ ——0—0—0
—o—-ck-1  (OF
0 F —o—cK-2 A
80 [ —A—F-1
—v—F22
= N _e—p3
L 60 F —*x—F4
= S0f / /
b 40 |
—
30 + /
o /‘
20 | A
ol W -
—_——— m} 0 a
U -
1 1 1 1 1 1 1

'l 1
0 12 24 36 48 60 72 84 96
th

2 AEKE Cl™, NO;y  F~ 3t WZ-1 &4 Fe** %20
Fig. 2 Effects of different concentrations of C1~, NO; ,

F~ on Fe’* oxidation of WZ-1

HL A PRSI 2 WZ-1 EAS [RS8 B B 11 R TR 4R
P OO I I A D TiE TE AL B S R
WZ-1 1 PER S L.

B3 43002 C1™ | NO; | F ™5k B B i e 4
FESS 0 h, 5548 h %596 h BfAYFULIEI . A
ATDVE 28 1AL CK-2 T WZ-1 138 LI 5 8
BOh 12,5 mge (L-h) 7' EFFESE 48 h 1FAY 27,5
mg- (L-h) ™' 55 96 h B, UL I 58 46 ST R3]
9.5 mg+ (L-h) ~' AR LS IL YR, HXT #5560
2 ) RN SR AR RN B 2 1Y) Fe® A Ak Il 4k, &

i k2 O _
i
EE 20 + - § /
- \
: §Z
% A §g

NO3-2
o0 | S NO3-3

FEUPEI: A /mg: (L-h) ™!

7
Z
%
/
?
7

0 48

]

FAIER 3 HE /mg-(L-h) ™!

B3 ARERE Cl-, NO; , F~ Xt WZ-1 3 U FE T i3 22 49 22 0l
Fig. 3 Effects of different concentrations of C1~, NO; , F~

on the apparent respiratory rate of WZ-1
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L WZ-1 1 I 2 i 23 700 A s A K A0 A i 2 55 %k
N Fe? " A4k it 2 D) 4 Ak o3 114 A8 1k e 4R A Ak e
— 3, HA AU 2 5 5 Fe® * 484k i R AR fL A 21
LR

LI AE 53 BT WZ-1 B R FE S 1 R 2R LT I
MR AR R O, HEATAE A 2 1 B8 ) J7 T ik
T ML 75X WZ-1 WS PERY S . WZ-1 IR
R PEERS 2. 1.1 WA 45 R —2
2.2 BRPETS R BB R RO WZ-1 5
A

R T S S B B IR O WZ-1 T T
R RZIA AR 2. 1 15 a5 AL e HOs WZ-1 36 H 41
il VE FH A/ N 25 TEHILIF 5 - 2 T sl A 0L Pl 8 5
BF B i O, T PR G 45 SR s €17, NO; | F-
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WZ-1 584 00, e Al g 0 oA 50 22 5=, Rtk
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g:L7" 25 mg-L7".
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