ISSN 0250-3301 CODEN HCKHDV

(HUANJING KEXUE)
ENVIRONMENTAL SCIENCE




w % # 3 $35 % B

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 20144 1 H 15 H

H K

2% 58 T {5 YL (A1 AL ot i BT S VR B P, | R 2 1 1 XU B LA (A e BT RAE,ZH( 1)
KBTI PM, | KB T2 A A IERIFIE oo veeeereeeeseeseesieesiscis s BT ITHRE BRE RAEE( 9 )
RO BT I BERGR -+ oeeeerreeeesssss e MBS B S AE REYEXE( 15 )
PR IS5 YK T AR oeeeeeeeeeeeeeeenns Rl 7, kN SRR, A A, INEE KA, B 22 )
VU B DX A R A Tl IS A CHERI v eveeemmmreeeeeeeeeeeens i, KRS SRR, B kA E, B, e, KA (30 )
T4 P s DX 2 3k KR A e e B RS AR e Kgelh, Far, A, EM, xAFE, B, WE,KF( 35 )
BUMN T I A7 012 N a5 PBDEs (TG SR BURGHEAE -oooeeeereeeeeeenns FERRL, AN RN, 2B, ET A NFEM( 41)
FEHUAR [ HE RO HERCSURL S 2 5 SRR A AR IIEGE v vevemennneen ek, |, TR, KA v R IR BRER AR, RACT( 46 )
IR TTE RS E R LT AR oo ERT, AR, AR, H BN, ES,RER( 53)
Eggfﬁgim;@ 2001 ~2010 E@ﬁ(ﬁ:ﬁ%@ﬂﬁ ....................................... Z%»f%ﬁi , £5 %%’1%*ﬁé\’ﬁk7{7 , gﬁ;\(%’ f%%( 60 )
DT 4 AT ARG +veevvereeereesseeseessesseesse ettt FAK.KEE Z).KA%K( 66 )
R S A TR RS IR ZELIIL --veveeveereereereeseeseseessesseieesse e ene e ens e eaeneas AR, E A, 2L R T73)
0 175 R IR BRI BRI TR AGITE oo R4 R, HER KE AEE (79)
T e AT N O o DU, ERE, PRI, DEE, HALKF( 85 )
KFFLE BT DA T DL 3L CO, RERLATEND oo WYk BEE, 5 E A (93 )
AR TR VR B ML IR AL 2 A0 AT ARIIE +evveveermeeeeemennene et EB A, EAW, E5t, 2 100 )
VE] -7 LB ) KR 2 I 2 A BV vvvvee e Dmgt, hE, KA X, AR, RBR, K (108)
POCIS SRR A T IV IR MR oo KA, E# 0, 3 AE, RE%, KB 117)
R R P M T A BCEIE 2 LA FSRBERE S -ooveereeeevressssoneenece WS, B, B R REE M (123)
BRI I 22 K K AL T B T IE BRI I ZE oo e e eeee e e e et

"""""""""""""""""""" FEEER ReE BWHE, KW R, Frauke Barthold, Lutz Breuer, Hans-Georg Frede ( 131 )
F K BRI L L ZS [IAMTHRHE e veeveoneeneeneenessnsnsesessesessesnseseesessaeanens BAE, B K CHR, FAL( 143 )
KRG Xot F 1 A 2T 18 [ B8 [ /N T 0 U 2 0 HL B v e v eemeeeeveeseeieeene et ene e est et

........................................................................ R ER RAKEE BB, EL, B, KEE(150)
BTG SR YT FR TR A ATARAE - veoveemeemeeemeeeieesesee ettt REH, A EE, KER(157)
LB AT BLBHEHUR  NaOH-EDTA) BEHL L) GHLRIBEA -vrevvvvenvvrsnecn K, BRI BOE, X 163)
/ﬁ}ﬁ%ﬁﬁﬁﬁﬁ]‘]\‘ BAPP ﬁé’i*ﬂ%’ﬂﬁ*ﬂ‘ﬁ?ﬂ ..................................................................... ﬁ%%,?kﬂﬁg, j}_l—]ﬂ( 171 )
I X LR R RS PSRRI RS PR 5 B A SRR AR - Ao, EFR, BN A R, KE(179)
j(ﬁﬂ}ﬁ%{&]( lﬁ]%ﬂﬁ]ﬁ Zmiﬁﬁiﬁfﬂ%ﬁﬁﬁ7%%&?§E$§mﬁﬁiﬂ7/ﬁ[\ ............................................................

................................................................................. FAE AZH N R A B (186 )
PO TR P RS L) S I ] A SR AERIEIY -veveereereeereesneeneenemssessseie e FOF HE L ERA194)
»]ﬁg%*ﬁ%%%iﬁ%gﬁpﬁ@ﬂ?ﬁ\{ﬁﬂ%EU&* ...................................................... E%*ﬁ , 91 H}Eﬁk , $ ‘X;ZE , gﬁﬁ%( 202 )
s Fenton HARSIITGIRIREE BKIITE --rrorreeeeeeeeeee AW, E UG, R, R B KB R E( 208 )
G LS L e A (2 P — HUNE A, Bk E B A, A E R 214 )
RS LIR 98 ERE F AL W B IR SR HE ST IOMIFIE -oevevereereesmrmeseeeenmesesesseneaie e T B, AKEE( 221 )
T X A AT TR L A3 FE B IEST <o ververeeeneseeenseeneenesnssns e saeineaenaenaeneas Wb A EEE BT, B 227)
KT 2 LR A 4 PR 0 (L R LA oo B g B E SRS B % Bk BRI RAA( 233)
PR BB IR L X S AT BB oo BURHL, 38, bk, KX, R E( 240 )
IRAG AR Cu® * W B R A HE e 3BV pH ARl - Yk, R im, R M, ZE R, E K 248 )
Cr( V1) XS PIFP G -0 e B — K B G WSO Cu( I1) BB SEIR  vveveeeeeeeeeeees X YEAE R, AL, B)TJE L R (254 )
RSN 3 Fh AR TRAR (AM) DR YL 2 FIREHAE DI ATGEN  <oeevreenemmmmmmnnnniiiins LEM, TG, £ k(263 )
IR 5K RIS oo oo FEn K, ok, k5% AF, FAR(271)
3 BT S A ) PR REROS, BUK TORME L oo S A BN B, 3279 )
S K RN B 2R R AR - T, L, B R AN AN R BRA A EWE, A FHEE (286 )
ST R S A RV E MR R TR ZE SRR - AR, KU, RE R, U EE (292)
Biotic Ligand Model [ AR RY S FOMPEBE PTG - oeeeeeeme e IHE GBI, 28, R EW, (299 )
T USEtox MYEEALFF WA ZE TS UMy TR HERE Y «ovveeeerrreremrermm e, MR, AT AR, YEF(304)
BCRARHE SR T Paucibacter sp. CH RISV B A KOIWERTREKE -orvsoooeee WA R 0 20 IR, Bk ( 313 )
T LN E R K B B T P oo BIEE KB, B R BHE, ST, 2 EA, A H(319)
T ST P S Rk, B2, R E B (327 )
] o B2 75 R85 B S RIS S BATRI P22 ovveveerveeneessese e W, BBk, HER(334)
DAY Sy 2 B [ AR T T L SRR EE I [K SR (AIESE +veveveeneeneenesseneseensese e &5 T ( 341 )
B SO T KT N, O HEHGERE  +eeeeeeeeeereseseesereense s B MK ERE, P4E INE (348)
TR IR T IR SRR oo B 91 4 James Deng, i, ¥ % %, % f #5( 356 )
A= RS MR SR AL TR A TS VR U ) E b B AR PRI e eeeeeeeee R, KT, ZNH, BB, B, 5k 365)
Z:[ﬁ]a%/ﬁ@l It Fe-ZSM-5 %ﬂ:ﬁuxﬁ’ﬁ{hﬂﬁ%{tﬁ%:ﬁﬁ%E(JE}F?_E ....................................... }5 {:Z)E , g& jﬁ#@ , 7“;]3 %I’S %( 371 )
B IREL AR Z X K W) el A Hh 2 R A8 A A R I IR - eeeeeeeeeeeeeeenns PR AP EAE, R AR, HHEE KM ( 380 )
B IRE B SRR T CO, HERUHT ZS I ARRRAE vvvvereeeeeemmmnmnnniiinnn, A REER, EE R A, IA(385)
(R IKFIERE 2 H AR T A IESEHE IR wveoveveeeeeeeeseeeeeeeese e ieaenaaneas BE G| EA HEW,EEE( 394 )

(RBEREVIETT R 5 (65) (BRI Y AERR AT (220) = H.(226,270,298 ,364)



Vol.35,No. 1

H35BEHE1M H 15 : 2
2014 4 0 o A S Jan. ;2014

LA ENVIRONMENTAL SCIENCE

A D 3R T 1 57 S AL 3l SR 75 iR AR A A L R T R RS
PERF SR

SRR AT, BN gt B Gk

(1. WIFE KRR S TR, KV 4100825 2. WIR KR AEY SEHBEME S ILRE, K 410082)

TEE . DARIATS U6 R 2L 5T, %0 T B AE W 2 I 6 1700 ( BUZEWRRR/TSS, 0.3 g-g ™) X BREE R Ax T3 YR it 2L W) it Vil
(SSMFC) = L f i B x5 R st Ak s ). 25 SRR 76— A8 AT A b, P IR AL 0 7= v R 81 Ok 20 d, S R IR %
236.8 mW-m ™, FECRE R 5. 7% , TCOD 55 H9 28. 6% ,TSS F2 (5K J9 28. 9% , VSS F=FRK Ny 33. 4% , i S<B2H 7= vy JE 1 ik
T35 d, FEAESIER N 11. 8% , e KM TR 4 516. 7 mW-m ™2, B IRAIEIN T 118. 2% ,TCOD | TSS . VSS 245K
58.5% . 56.7% 1 66. 3% , Bt FRLA SR T 104. 5% | 96. 2% F 98. 5% . FifiZE RELHIBAT , % FRLA FNS2 B0 20 2 S i o L
PR Se ke — BLiT )5 B WA, 15 U h SCOD | 2 (BRI A e Wi B 3 2 58 LTS T e . SR P 1) 3 4 15 T rh 4% BR
ZERE R A 7 T ISR SSMEFC 197 F AR, [7] A R Wk 25 1 e A T R i it AL AR

KW FIRTTVe; WEWENE,; AT b ; DS A itk

FESES. X703.5 XHEFRIZE. A XEHS: 0250-3301(2014)01-0365-06

Electricity Generation of Surplus Sludge Microbial Fuel Cell Enhanced by

Biosurfactant

PENG Hai-li'*, ZHANG Zhi-ping'*, LI Xiao-ming'*, YANG Qi"*, LUO Kun'*, YI Xin'"

(1. College of Environmental Science and Engineering, Hunan University, Changsha 410082, China; 2. Key Laboratory of
Environmental Biology and Pollution Control, Hunan University, Ministry of Education, Changsha 410082, China)

Abstract: The effect of biosurfactant ( rthamnolipid/TSS, 0.3 g-g™') on the characteristics of electricity generation by surplus sludge
microbial fuel cell (SSMFC) and the reduction of surplus sludge were discussed. In the control group, the electrogenesis cycle was 20
d, the maximal power density was 236.84 mW-m ™, the coulomb efficiency was 5.7% , and the TCOD, TSS and VSS removal
efficiency was 58.5% , 56. 7% and 66.3% , respectively. In the experimental group, the electrogenesis cycle was 35 d, the coulomb
efficiency was 11. 8% , the maximal power density was 516. 67 mW +m ~* which was increased by 118. 15% as compared to the control
group, and the TCOD, TSS and VSS removal efficiency was 58.5% , 56. 7% and 66. 3% , which raised by 104.5% , 96.2% and
98.5% as compared to the control group, respectively. With the operation of the system, the output voltage of control group and
experimental group kept stable for a period of time before gradually reduced, the SCOD, protein and soluble sugar concentrations of
surplus sludge first increased and then decreased. This study demonstrated that the addition of rhamnolipid enhanced the electricity
generation of SSMFC with simultaneous promotion of sludge reduction.

Key words : surplus sludge; rhamnolipid; microbial fuel cell; power density; reduction
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Table 1 ~ Characteristics of surplus sludge
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2.4 J5lelRafb

LY ER T RGEWIETTRTIG SSMEFC 15 6 1Y
TCOD, TSS., VSS Z&4k, LUHISHri5 e h i L AR
M2 Al JR Y5 YR SSMFC F TCOD | TSS ., VSS Ay
FBRBCRI N 28. 6% . 28.9% F133. 4% , LKA
758 TCOD | TSS, VSS 1 EBREE 738 58.5% |
56.7% 1 66.3% , %Xt B2 43 ) = H 104.5% |
96.2% . 98.5% , WL T Xiao 7 HF 5% LAF A3 T5
Pl BRI XL ZE MFC 2 42 b VSS fie K 22 B R
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Table 2 Comparison of sludge reduction

FRZEWERR A N2 ( BRZEHERR/TSS)

REGHEA g TCOD/% TSS/ % VSS/%
g'g
JFI5 8 SSMFC 0 28.6 28.9 33.4
FRZ=HE 5581k SSMFC 0.3 58.5 56.7 66.3
A~ SE ik
3 #ig

(1) BRZHE AR Ge A 250 Ak SSMFC 7™ HL Rk
FEBOIN R ZHEIR A TE DL T, SSMFC A it 101 B4 L
IKF 335 mV, P JEIRRLE 35 d, ORIIREE N
516.7 mW-m >, CE Jy 11.8%. 1fii J& 15 964 %l K
250 mV . 20 d. 236.8 mW-m *F15.7%.

(2) RGuizfrad i, REEIRMEII5 M
SCOD | & FH Jo I fiff 1 e 5 4 I 10 43 i) 34
T 254.9% . 180.9% F1120. 9% , 157 SCOD . &[]
JoT RIS i M B 3 4 7 B 8] 22 Ak R 3534 R S T e FE
U T R AT AR, i R AR R R
R s 17— BLt a) J5 P iR

(3) KA RZNE R R 15 e A A T2 ks
Pk, RZEBEIE Rk SSMFC ¥5 Y8 U & fb 3 R
B E 58 SSMFC 247, TCOD . TSS, VSS &% 4y
WK 58.5% . 56.7% F1 66. 3% 4 J5 75 I8 43 5 48 hn
104.5% . 96.2% 1 98. 5% .
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