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Abstract;The principle of the detector is based on the effect of microbial toxicity of water sample on the electricity generation in
microbial fuel cell( MFC). The performance of the MFC-type biotoxicity detector was evaluated with the synthetic water containing
heavy metals of Cd’* and Cu’*. The experimental results demonsirated that; (D relative to the conventional methods, the MFC-type
detector is easy to operate, and suitable for on-line measurements with high sensitivity; @ it only requires 4 h to complete
measurements, and can get ready for next measurement within 4 h; (3 there is a significant linear correlation between the concentration
of toxic metal(s) and inhibition ratios in Coulombic yields of MFC. As the IC,, ( concentration causing 20% inhibition) of cd**, Cu**
and mixed metals (Cd** and Cu®*) were 0.6, 0.8 and 0.25 mg/L, the regression coefficients were shown to be 0.996 0, 0.974 4
and 0.990 7.
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MR REREXR, ETERKQN MFC M
RBHESRIIKAEY NI EE. BR
HECHHEHALE -EXT MFCHNKEEY
75 ¥4 K& M {Y ( Biomonitoring System HAT0X-2000) , &
FRANER MFC fE B LB, HREE SRR
BAKRE ARERFELESEBRSURBEASIEIR
KBTRE EHERERIER FEATUAER
MFCRAMB FXHRBENHE DR, BH THHE
B .

AREHAXRABRBAFEFXRERER TR,
R T —F %% MFC & BOD £ B8 , E4&HM
B OETRS REME, A FKE BOD MELR K
W FEBEERL b AR HE— BN T EZREENE
YE BRI THE.

1 #B5H*

1.1 ATREK.FHFHER

EBRRAMALRE AN EEES A X BRIRER
(GGA #R¥E¥ )", 3 BOD (200 + 10) mg/L, pH
$7.0+0.1, -20 CHE,&H.

4 Cd”* P B ¥ BL CdSO, % (Cd”* W B N
100 mg/L)100 ~800 pL,GGA ¥ ¥ 20 mL, F FHAR &
PEMER R 100 mL,48 CA** ¥REX 0.1 ~0.8 mg/L
£ BE AR M.

& Cu®" P W B CuSO, MW (Cu® IR
100 mg/L)100 ~800 pL,GGA ¥ ¥# 20 mL, f FH#% &
M ERE 100 mL, 48 Cu®* 3REXN 0.1 ~0.8 mg/L
B9 B AR .

R BFRBE: ASAERAEEREN GGA
B
1.2 MFC %%

AR BT MFCI JE R, W B = MFC
HAEYHEHERN L, X GGA W (pH 7.0 20.1,
BOD fE2% 200 mg/L) Jy B4R % , B #)5 B F 30C A
ITREHPHEHEBEFR, M6 KO, EXRITRG A
E.Y4HERZE SO mV o), EH 20 mL K E GGA
BHR,2215d %5 KWHBBRER)S, B iE
i A BIEE5E , M h5e B, BHAT 2 .
1.3 BRHEE

mE 1 R, R MFC B3 3FETReiE, A 20
mL PHAR I e ¥k MFC PR =, M H B ERE R
40 mV Bt FHEH R BE R E AR GGA K 20 mL
(BOD =40 mg/L) , ;R 4 h J5, A 20 mL #¥EHK,
HERZOnV SEEAHFMAR20mL, K40

EERRBR EAEEGCABBE 20 mL, RN 4 h 5
AR RN, EAF %R B MERT I MFC
FERZEANRE CCARHURELEEF, RERRKS
HEE  FREMEEEERNTREESRE T
MY W, G155 B R MR RE, B
PRE.

H1 #RANERE
Fig.1 Operational procedure of the biomonitoring system
using air-cathode microbial fuel cells

1.4 HE |

BRENEE, HHEZHE, FETRIHE =R
NHBBTNHESAEREYRREZIRMEHE
XER.

R, = (0, -Q,)/Q, x100%

AP RAFEMER,Q IAEZFHEYHEMN GGA
BWTHRE,Q, WZATYHK GCA BB ~HR&.

MFCHRESE - WIREFBR R = & (4
h)RERET 5% B HEAE KM,

4R =20%0 BRUBEBENEZFEYREEN
1C.,o ( BP 20% 400 41 o g ) 7.

2 ZRESW
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BOD MR 2, R Mid BT .
PE AR 2 R ¢
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(1)
B 4% [ B
4e™+ 0, +4H* — 2H,0 (2)
BikEME YA MFC R Z B B4
VEYEAA, FENE FRMEYHEBIHEE,RE
38 o b e B Bk B AR, AT JE A [ B 7 A B 3R Gl 5
TELRE MFC P RAE S , I 20 BUIE 4b 3 VT 4R
A1 BOD - BRES. HE—BKEEEEE
D EBEREERREYHFRRBIRSET
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R SHRERRNZAMH, BRESBRES
B E—CHEEPREREN,“RENHBESS
Yy BEHSEME.
2.2 BEAHFNTEESKL
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EEEHETRAL REBRBREIO - AEES
). MFC 4} B 6 kQ, B4 45 XE %5 % BOD 3
Omg/L, UKRNBEFHA(HEFERESFINN
0.05 ~0.8 mg/L) AR K WRI B 2.3.4 h £
FitR R, Bl 2 T, RN EER, ZHEX
FAG Kb, YRME AN 4 hef, HEXREHN
0.996 1, E xR W Z K.
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M2 FEXQME SRR
Fig.2 Correlation between Cd** concentration and
Coulombic yield at different reaction times

2.2.2 BEMEEsENEW
UESRNEESET, R T B8N Y% &4
—H, WA RE, BEX MFC R EHITHE, BER

HEBAIY. A AR EREBRERSER 40
mV i AE#HTTREN, AR T ER : mBAKRESD
H5T 20 mL ERHEAWHBRBERE, B THEBRS
A% BOD,# MFC Mt (B E SR R K. B 3 &
BT ARB®RNBE THERFSH THRIBE. TLUE
H,253 2 ~10 min HF%R(E 3 PHREITRERS
BEEAHYT 2 min), BESREZRENIFECH
OmV) BREMNSHEUHBETFERS, BREA
GGA B EARB[PHEYHKE DRI B[BORE,
MBI UENY, 23— AR (4 h) BRI, 5%
BEAKEDIRWETORE. ALTRRABRESEMN
fE R, FLE R 4R , W YEATEI Y 2 ~ 10 min,
¥ & B} ] 4 h.
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Fig.3 Effects of cleaning and recovering timing on voltage output

2.3 EETHRN

L BOD {37 40 mg/L ) GGA B WM /ER R
¥, 4T BRI Cd** YRR 0. 05 ~0. 8 mg/LETs Mo
¥ (BOD {H4 40 mg/L) , fEtREMZK (E 4). hE
4(b)TT4,7E CA** W BEH 0.1 ~0.5 mg/LAt, H
FIRECA EBERMMA(R =0.996), B
4(c) T, BB TF IC,E" % 0.6 mg/L.
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(a) s BN AR R AT R I K 5 (b) MR KI5 Cd®* IRAE(0.1~0.5 mg/L) MK R
(c) M5 Cd** WE(0.05 ~0.8 mg/L) RIEX K
M4 WETRN
Fig.4 Detection of Cd**
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2.4 HETFHRN

Fi BOD {& 5 40 mg/L f) GGA B EREE
W, 5B M Cu® WEEN 0.1 ~0.8 mg/LiY #7175
¥ (BOD {& %y 40 mg/L) , il fEbrHEM L (B 5). HE

5(b)AT4, 7 Cu®* WEH 0.1 ~0.5 mg/LET, F i
FIRS o™ WEBEME(R =0.9744) , HAE 5
() AT, 48 F IC, i 5 0. 8 mg/L.
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Fig.5 Detection of Cu®*
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Fig.6 Detection of Cd?>* and Cu®*

GEFR,AE MFC RAYERERBTHT
YRR HRERNL REERS. IRER
FZW A —BEBRETHER B, CE C® N
0.1~0.5 mg/Lit , KMBEREFFYRKEHLRE
(EBIF; C& . Cu” BAWHEP,CL . Cu® % EF
3% 0.05 ~0.25 mg/L(Cd** .Cu®* R BEHI S ) I, JL 4w
HEESEEYHRERENREXRZRRT;3I HER
IC,, (54> %% 0.6, 0.8 F10.25 mg/L.

2.6 EMEYRERMTELE

BERfER LA FAREEEN NS IR
BRIy ENREBRAGRSILE L

BRI, AR BRREXEEXRFENR
AEYRTFEE LR FPK MR KRS E
Tk I S AR M 0 R 6 4 B 3k (GB/T 15441-
1995) WHEERRAEYRE EHURBEKBEX
G FEEE. 5 3R J5 vk A e, MFC 3k ) A el ik B AR
EREBSTRMAEYBEREREY, EE KNS
BURNMARKFEIYEE, X\ EIRTF ;5
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Table 1 Comparison of biotoxicity assays of water quality
ey RNRE i RA P
AFRABURMEBREDN ARTRAGRE ARAN. ZRANK BARHNAZ
BRBLER oy e REAZR [15,16)
HEMENARERRAS WRARME R ERHAK. )
EABRER chidodabitinge TRARERM BTFRR  or s [17-19)
AEFAENANHEAE UMENEKMHAEAS THRA NEANE BR
RRBUIR & /PR A Wik s05, ERT& A [20.21]
R RNARABUANRAA BNRA RARREAR, RELSER ARERRE
WRAEEEL BIEE B oy &
FaRERRE AR E
RNAKERWER MFC = REERHE, BAEME, =h  BRNER, JORNK N8R
REBBRESE  wmmmm MEMEREM IR  BUAXRAZKHORN O
TERIL

b TERZBFHTHARE X BEANAHAR KR
FER AMSA—#HREW(MELAE)HLH,
BEAMNFRBKREKLREE.
BREMFCREYBHERSEHE L, RIEN
€. 5 FT4HP, R BB, WAL EEE, ERER
¥ ETHEY. SROWAESZNMAATERKE
HRM, 4R MFC £ BESMKIEBEHE, A&
YEAAGHEL LN B K.

3 &

(1) % MFC RNAEY B A RB AR A BIE
FTEREERR, AEERERRCHE R, THAT
KEESREF(CE Cu" ) EYFHARERN.

Q)ZBEZEMFCRAYHFHABRBNIEER
Wit 1E S 4 h, 75 2EAF 6] 2 ~ 10 min, 5 B ] 4 h.

3)ZKIEB FIM R E Ca** \Cu** 2 Ptk
BTHEEGRR ERBRIMBBIC,EHAIMNN
0.6,0.8 #1 0.2 mg/L, QW= M R 5K
BREEBBEREXR, HREB S H50.99%0,
0. 974 4#10. 990 7.
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