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% |B & J& M FA AR A FR e it = ST e
PR A M B R SR A S AT

R A BHe, 0 K RA W, RAH
(L RSB FRBERRE 5 TR R 16 AR 030032; 2. KRR T A2 A T2 % 11T A 030024
3. KR B 2 5 178 A 030031)

8 e o T T i B BT S AL R, A B ST LA TH 4 IR g B2 G A g R A b (MEEC) B % , 75 S [ 4 o v R R
g HLAf AU AR. 7] B AT 16S rDNA #7384 I 77 45 A 43 A7 JEH2 80 75 e \MFC F1 MEC FRAR 302 97 19 TR 94 Ry A 5236
GESR R, B SN R P3G K MEC 7= AR Y 35 K HL T R R JEL 012 A s T 4 1) S R R R e A R . A
0.7 V HLFE I BB TH 4 &8 I B MEC By &0 ™ 3 A HL AR IR 43 51135 F1) 0.330+0.012 m*Hy-m-d Fl 177.0+5.6%,
TEET 0.5V MEE, 509V BRHAHZEAK. JFEIH 4R MY MEC ()™ 2 68 J1 7T KL A PYC [ MEC AHIE 2
HEA RIFWETTRE Y. 16S rDNA §7 8 I J 45 5% /R 15 3% 208 B3 A 4 10 ' 48 5 V8 IR AR K S ). A2 SM i e
IR B o MEC BB B0 34 75 Ho 4T B & (Geobacter) 15 B4R K F5 B 5 4 A% F EE 55 79.4% .

SRS TR] s I 1H 42 10 5 2 9y A St 5 7 SR PERE 5 16S rDNA 37 38 )5

FE 5K S: 0646

A R A AV I BRI, (EAR SR
A ARAIRAREE AT 2R (A A BEVR, T I o
HHA S A BEFE IS K PR BE 2 R T G i )
R TR A W FL it (microbial electrolysis cell, MEC)
S — A A W i R K e i A BIL A T ) Y
B RN AU AR /N B SR L TR (= 0.14 V) BFRT ™
A, AN R B SRR R R IR T RE A TE
b BRA LY B0 TR I 7, A S R AR Y RE SR
L R ERTSRARE TR,

i MEC 7 2l R R AR 2, Horh B AR A & A
AT I F A A A P O T A O B PR ER A RTEA Y
B e A A AR AT SRR, (H S B Y
s AR A PERR S T8 B R . TR Ak
PEREGF AL F R E e I O AR R ORI
I AT AL X MEC 7= & 4% R BE 75 SE 3K
FRUASE P 28 50 L

4Rk, NIWESE 7 AR 24k 5t 4 s B A
AT, AN AN B BG4 MoS,” MoSy/f1
410 Mg(OH),/ 1 #2461 B A6 251 i/ Bk ik 44 oK

HRERIRAD: A

PR I8 X BB B N I AT SRR ROR |
Mt L AR GE B, (HA3 R MEC e &5 5 (35043

A BT T A B A R Y
MEC, BA# A4} B DB O 1 b 4% N R i 2 TH 4
i D) (T i - 11 A 2 it [mD Sk ). 33 26 4 R
& AR, 5 HLH 7 MEC BB, AS AT LA K i B A%
MEC il fERGA, 8 AT LL Ay sk 2 2 b 11 Tl yie F- 1
AL — ik, HA BRI 0I5,
MEC 1 FHAR G2 9 53 A WL 7 A W L 1
TAEAR R F IR AT A R B TR B BT ZE AR L R
(58 B 5 545 A 2B BUEUR MEC T i s BH
e 3d & v F i MEC /9 B, F R ZE 6 IR 35 4 5=,
MEC 5 MFC 19 FHAR 50 4 oA A A BT 22 031

AR 5 35 BN 2 i [l ATl A5 19 2 TH 4 Jes Y
it MEC BIBAM , 1 MEC H I %5 B A= U0R
H o A TR M R KR W is A de e k. S ok, i
16S rDNA 4" 35 I 5> £ AR 3 M J5i 4% F i ¢ MFC FH
e 1 MEC BB 04 0 ) Z2 A8 A8 Ak 39 18 A 36 2R
X GUAE Wy R 1 52 1)
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1 KB EFE
1.1 EEER#H

AR SR B Z R MEC, A 8 A5 F- l 80 mL.
FH A A B 28 76 MFC H 94k Bl 2 i DL B B 3 1k
B A P PE AR (2 x 4 x 1 em?®). BB A B 0 1B HF
AR 1H 4 @ M (1 A 2 x 4 cm?, SEM 1R F il 7 £
MEHE S1), 4 EDS & £ 2 a4~ Fe 69.1%,Cr
17.5% ,Ni 8.5%,C 4.3%,Si 0.6%(& S,, # SI). 4
J& £ A% 120 ~ 150 wm, fL4E 450 ~ 525 wm.
SEEGHT, K IH A JE MW SEHK R H 1 mol LT 1)
NaOH Fl HC1 ¥ 2 12 20 min, &5 H Jo/k £
AR FE 10 min J5 55 . BHBR 5 B4R Z AR R 1.5
om, /6L K5 5 28 BE AR | BF AR R A1 i e, 5 i i el
%
1.2 MEC Wis1T

£ MEC 17 A 20 mL € 4 78 34 9 B )
L Mt (microbial fuel cell, MFC) H 9l £k & 114 4 TR &
WL ARIEIMA S0 mL N TEK. ZEKPEHLS
g-L"' 1) NaAc-3H,O(A HLk ) .0.13 g-L* i1y KCI,
0.31 g-L" ) NH,C1.20 mL i & J¢ & % LA K 100
mmol - L %) W 2 22 vh i W . 76 =R F Rl is 17 9
H MEC, 73 3 2H V4755, 43 A in 0.5 v.,0.7 V
0.9V L. S25 LUttikiz 17 7 s 17, 4 MEC
ML T 0.5 mA B, B4 50 mL A T K, If B
N, 15 min BGEEH A (8 4800, DU 38 ™ 4 DR AU BR 45
T B R W A K, # FHAR N MEC H R
W AE 2SSO 2R R 20 min, BT AT S0 BOHE Y S AT
S - .
1.3 MESSH

J5 1H 4 s X 14 LAk 2 P 28 7 951 1 o R A
I Ak 2% T AE 35 (Princeton Applied Research,
USA) X H AT M 4 HAEH o -09~0 V,
FRGEF R 10 mV s R ZBRIE R EIHEE
o FEL I Ay A R A LR SRy R R R R R
FA R 2 LR A, S A S 3 v T N TR
7K. MEC H 3 F 73 F 22 (UNI-T 803) Wil , 43 b 0.5
h g sk — k. FHHEK L 5 MEC 7= A4 1) AR IR F.
AR B A3 F 2 TR AR Ve FE H ASOAE £ 135 [ (6890NT,
Agilent Inc., USA) K. MEC (¥ )& %R A< ol
WA 3 (i e A LS TR A3 R B Al A I R ) L&
AT E BE B ISR (L 4 FBE R R (R e i
M) 35 2 IR HEA RL. T35 Fli5 g \MFC
FHR A1 MEC FHMR i 2E 9019 16S tDNA 34 1 43

Mr&404 TAEY TR ()R A RA " #1751
Yk V3-V4 B 5.
341F 514 : CCCTACACGACGCTCTTCCGATCTG
(barcode) CCTACGGGNGGCWGCAG:;
805R 5| # : GACTGGAGTTCCTTGGCACCCGA-
GAATTCCAGACTACHVGGGTATCTAATCC.

I Ak 2 T AR5 X MFC BH#R A1 MEC FH %
HEATIE AR AL 448, I S80S S R
2 HREiHR
2.1 EIHEE MR B FERE

T 2 5 H 4 JE I B A 1 L AR P RE L R
FH P R RS HE AT IR M. b T X H AR
XF B B 4R (PY/C L, Pt 71 20 & 0.5 mg-cm?, I 2 x
4 cm?) M2 PR AT (THT AR 2 x 4 em?) W 4T T 26
PEFIHE. 25 RN 1 FR. L PER R, R
JNF AR 15 R () A AR PR R NIRRT LU
O TE 0.9 ~ -0.8 VI P, TH 4 @ I L B 19 H
T B L PYC R Y BEAIG , fH7E -0.8 ~-0.3 V JiL [Hl
P, B R LR LY L PYC R Y K, LI R TS
WA LR, 53 A, A R R TH 42 8 LR 4 B
At LA HE PYC /)N, 3k BE AR UL A F TH 4 & ) H B
B B BB S A P
22 EIHEEMBBAH MEC =148

PLFE MEC i 91k i 28 0 e 65 P AR Ry BH B I
IH 4 J& % 0 BA A 41 %% B MEC, 7M% 0.5V .0.7 V
0.9V HJE,id3 MEC P24 i B (& 2). 5 Li
A B MEC H 3t 28 b fa S5 AR [R] | 7 258 FL R
JE A MEC B HL It % B 4B 52 RS ekl | ot e
— B i [ S AR R A AR R B R RS
S BLAR [R] 0 R B e e AR R T AR L AR ]
MEC 7 A ) $5c K L IAE 25 B R0 B A JE 4032 47 14 B 1)
A TSI Bl 5 A0 e R 35 K, MEC 19 i K L i
5 PRI 03328 4 IS R] 4 J31) 2 S DR R 47 e 1 e
MAM 0.5 VO JE B MEC 1 B K HL % N
5.35+0.038 A-m?(FH X F B I L), A S 17
i 1E] A 33 h. AMIEL R4 & 0.7 VI, MEC B fie K
L% B & 9.125+0.25 A-m?, L 0.5 VI T
70.6% , JAIIZ AT I A 45 820 30 h A0 HL
AN 0.9 V,MEC 1155 K HL Uit %5 B2 Filiz 47 B[]
43500 13.413+0.25 A-m>(F 0.7 V 31T 47.0%)
F1 22 h 45 5 R W KA A AN AR DA $R o 1R
Fpi AL R RIS AT L4 I 4 Ak B JE 3.
X458 Wang 4519 S50 45 5UAH A 7E MEC H,



5506 AR LT HE S - P 1H 4 8 190 [F A Bk A= 0 R i st 7= S il S BH B B2 0 10 45 40 40 T <775 -
14}
r'lf-\ 0 = —— = ,:"'-"‘ L
g vl g 12}
< <ol
S.-20f =100
& % 8t
5 g 7l
=] T 6t
= -40 - —— Waste metal mesh = L
7] v
E —PU/C :i’.;: 4r
= / —CP I
© .60t | © 2}
: 0

-1.0 -08 -06 -04 -02 00
E/N(vs. SCE)
1 PR H &2 i R PYC RIS 1 46 R 1 10 26 4 o4 4l 14
(L U0 25 R X T F A L AT T )
Fig. 1 LSV curves of the waste metal mesh, Pt/C and CP (The
current densities were relative to the geometric area

of electrodes.)

H, 1977 A 2 B AR B A6 9 7™ A6 18 P - B R 3R 1T 7
H Ak 2 Ry 4 i A R T DR T AR AR R
A% 3 TR DA 2% 3 A LA A U {1 B 0 i r
JE B8 R8GO, TRV R T BH AR B A e AR i
4 TR A 3 B B AR IR T AR A W T v il
BARAC IR, DUE 7= AR T 22 00 L R R AR
0 1 T L L K T RE R ARG 0 R A R PR 1 D
.

FHHE K 2 Y g MEC 4~ J8 391 7= A 19 <A,
SAREY B A A T, g5 A A 3
fis. N AT LU H, AN X MEC /975,
PEREA AR RS20, 76 0.5 V AN JE T ,MEC 44~
JEW =R SR 15.7x1.6 mL, Hf H, &N
63.7+1.1%; HLJEIEZE 0.7 V Iif ,MEC A& 7= 2F &
W% 50.5£2.4 mL, MR IR 221.7%,H, it
A KRR B 4R 0 (71.842.3%) 5 HEL R E — A
# & 0.9 V,MEC "4 i3 55.0£2.8 mL, Lt
0.7V AN T 8.9% ,H, & il 72.2£1.8%, 5 0.7
VOB 2L ik — 85 B0 B AR B A e S
(< 07 V), &5 EAF T MEC =&, 788 & 4h
TR R (0.7 ~ 0.9 V), #& & B R X MEC 7= & PEfg
R R K. X —45 5 Wang AR FT A3 4518 ML
AR X CH, 7= A it g — e, 7E5
AL (0.5 V)T, 77 A: 9 U CH, H Y 5 12
B (9.2£0.9%), i 7E 8 = 1 i L (0.7 VAT 0.9
V) T ,CH, & mED (43518 4.1£1.0%H 4.3+
1.1%). LA 25 532 W] nT DL3E i 2 v 2 n e e i) 7

0 20 40 60 80 100
Time/h
2 JEIH 4@ M % MEC Ry HL I % B (R4 F B4R L
oy 17 AR
Fig. 2 Current density (based on geometric area of cathode)
as a function of time for the waste metal mesh cath-

ode MEC at different external voltages

100 —o— Gas volume S 1 o
., —  lso
< 80 I CH, i =
% . CO, e
£ 60 I8
é 130 3
E40¢+ ‘ -
&
s 120 @
2 - { &
& 20 4110
ok 0

0.5V 0.7V 0.9V

B3 IH 4 )8 B R MEC AN [R] SN e R 14 7= 5 Al
SRIY

Fig. 3 Gas production and gas composition for the waste

metal mesh cathode MEC at different external volt-

ages

A A AR CH, 1Y &

BABITAB ARG, HAH AR T
JEK P ORI, 25 R BN, LSRR EWRAL,
JUF- R A 2. PR BT LA A 28 0 — A J& 30 10 43
fit, LTRAR B e W RE IR R 3 i B4R R TR
SN R MEC 19 PE S8 (Re) A IR (B
AR Ry AR A IR Ry . &A™
A (Qy,) BT [T A% (F 45 FL BB MDA e RS (K i
AR )% AR TR L

MR 1T HATIAEH 7 0.5V B KT ,MEC ¥
Ree Ry, R Qy, e Al mp B AT 0.7 V HI 0.9 V



- 776 - W,

b 2019 4

FHBAE, BLHIFE 0.5 V AN R MEC B9 7= &
PEREAAE. 7E 0.7 V F1 0.9 V 4N HL JE T ,MEC %
Qu LT A, fHH% 0.7 V T RCE # T 0.9V
#, BrLAMERER, Reme P (R T J5 8. 5 #AHRR
45(Pt/C,Pt fi#k i 0.5 mg-cm?) B Al MoS./f1 5
o5 BRI AR AR EL U 78 A R 64 21 Jin B R (0.7 V), JE H
GJEMII MEC 1 Qy 4 033040012 m*H,-m-d”,
W A% T MoSy/ £1 8 MBI # Qy, (0.424+0.041
m’H,-m?-d"), ZEA L PYC BIH A Q, A IR (0.377+
0.052 m’H,-m>-d"). 2 Ry \Re Qy, .1 Al BEAL T
MoS,/£1 84 Ml PY/C FAME , {HH: e A1 9 H MoS,"
BB (235910 K 123+7%F01 57+3%) 5. 223 2 DA
SIHy R IH 4R M BRI MEC 7= atk fgfa e, it
B2 fr R ey, R % TH 42 & i MEC [
e 5 I I B2 M A A B ASAIE 5 o e 18 0 TH
SEMR A FIESOE S, JLFRAE A, i
MEC K 1 i Kl T B, 55 4R R 1% 1H 4 & A Tl i
PR R HE T —500iR 12 A7 & 4 5 IR K.
23 EYMSHEMESHT

16S rDNA 4" 34 J37 J& — Ffr 38 35 % s A= 9 19
&L DNA JEA7 = 38 87, R 0 BT G 2R W b B 4
¥ B DR T BB A 4 =22 TR B 56 &R DL
AW 5 P B8 2 (8] O R I BT AR 4 R B
I e 3 R R RO R TR M U N AR AR
BEUIAE AL . AR Z 858 & A 16S tDNA 935 7
FeAR 2B MEC FHM 28 MEC FH B H i3 2k 4 i e
SEARUSI SR T ORI 5 8% 3% 58 S A A R 1 S
A SCR ] 16S tDNA $7 38 W ¥ £ AR X 42 Fh i5 U
(AAS) MFC #i1 MEC FH#% 4= % i (43 51l MFC F1
MEC 2781748 I 43 B

A N AAS MFEC BH# At MEC BH#% =
ASFEAS RS W AT T A AT e A A 4 i A
12830.,7658 Hl 10483 %%, V¥ K B 4151 417.9
bps .417.9 bps F1 422.3 bps. £ 97% LK T,
3AFEAR A 2469 .760 F1 671 4 4E 40 25 ot

(operational taxonomic units, OTUs). 1 # i i X il
JE P AN HE AT BERLIAE , DA 20 5080 e AT
e 18 % OTUs 1 %4 H #4 & # B¢ fh £& (rarefaction
curve)([&l 4). El i 4 8-F- 40, 156 By 45 A
LT 2 8 H s AR DT OTUs; L2
M B BE Y 16T Ak 2200 1y 38 AT RE AR AL 2 T Y
OTUsP. M [ LAF i, MEC B i B ith £k 5 ¥
Ui MEC B 9 OTUs S, 1 AAS f b
U, BRI A 223 YR i I 42 R U D R B 2.

VE# X REA AT Alpha ZREME 0T (36 2), KA
IOk B WA A W R I 0 T R A 2R R b ACE
Fl Chaol SZHEVE 7310 = BEIP M #8850, Fom T it
K B 10 R0 I BE AR AT 1) e KW A L. AAS 1) ACE
F1 Chaol X ,MEC FH#% Ay /)>. Shannon J& Ff 7%
ZHEVETE B2 — , Shannon {EH A, Ui I BEIE 24
PR . 7E = DN FEA T AAS ) Shannon #§ %% i
K, VL ERIREE Z RS, & MEC ™
HIGFR G, AR ) Z R A BT B i — 20 e 4
I S5 B B 3R TUAE Y 2R AR 22T B DA
B UL 2 R R R R I S, R R R K
KIgD, FE2HRWIHKR T, —SRHAE A&,
Coverage S £5 FE 7S SCE () 7 35 %, B i ey, U
FEAS T 0 B AT Bl T A R BRI % R B B
ST AR YR 45 SRR A5 QSRS 1 L ST 1 P,
MFC FH#% F1 MEC FH#% ) Coverage 43 Jill 4 0.96
H10.94, UL HH AR Y 7y 45 S5 0T DR R R AR i) B8
&0 ; AAS ) Coverage FH{IK, #—2L Ui AAS
LG A Yy AR R D

T RDP classifier 732535 ¥ D HEA K O-
TUs AT 9F o328, SRIG IR0 28220 i 45 21 4t
THIE & A 00 )2 FOoK A RS REAS 19 B I 2 .
K5 0% 3 MREARTENTKF . doK-F A& K1 iy
ARGy KA.

P50 JKF 1, AAS MFC FH#% il MEC BH
e i A9 o3 1 Jd T 26 .21 AL 18 A1, AR SA

F 1 ORFESMIAET MEC #9270 A Fl g i 50%
Tab. 1 Hydrogen generation and energy efficiency of MEC at different external voltages

Voltage Rei/% Ry, /% Red% Q/(m’H,-m?>-d") 1/% /%
05V 59.8+0.6 15.2+0.6 25.4+0.7 0.09120.004 120.7+4.4 25311
07V 86.1%1.0 55.0+1.4 64.11.6 0.3300.012 177.0%5.6 61.7+2.6
09V 71.0%1.0 60.3+1.2 85.0+1.3 0.361+0.010 183.5+3.5 66.5+1.9
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2500

22000

14

2 1500}
(=]
1000}

Number

<

{.] 4dOD SUIOG 1 2600
Number of seugnece
4 AAS MFC MEC FF it ff) 1 ¢ h £k 1K1 (97 %) ALK
*)
Fig. 4 Rarefaction curves of AAS, MFC and MEC samples
(similar level of 97%)

" LUE i, AAS MFC BB F1 MEC BHA% /9 {34
Y K ZRTE AT 1 1] (Proteobacteria) , 1 = A~ A8 W
i LB T 55%. Proteobacteria 1£ AAS Fl MFC
BT i LA AR 05 (43 590 R 57.6% Fl 55.1%) , BE B 6%
AR SR L T A S AN & Proteobacteria B 4 HY T
SETERER X — B a5 IV £ TS 4598 A [ 2,
MEC FH# 4= 9 Proteobacteria FIT i H 4 & ik
88.1%, it T HAE AAS Al MFC Tty il H1F
MFC 1l MEC FH B o A= 7 1) A2 35 3 35 1) I — DX 331
&= MEC 1 435, i i Al A1 Proteobacteria HE
T AN e 7 B AR JRBE TR ] (Firmicutes )i
Y& MFC b 20 7 B i 2 — 250 AR se g v
Firmicutes 1£ MFC FH#R 4= 9 vp Ho ) i 35 25.08%,
J& MFC s T48 0 A R34, i i T HAE AAS
AT & EE] (3.0%). Firmicutes 80K HL 1% i3 45
R, 3 2 Z A RE 8 7E MFC BH A A= B v 3k 46
WA EEFE R, Firmicutes TEMEC FHAR A= 9 ik
H1 i 4.4% , fIC T AE MFC iy Lo fail, 6 W3 4 Jn e
WAFTF Firmicutes H) & 5.

KBl SB &3 MHEARMPAKERGE KA,

AAS MFC [ A1 MEC FH# A= 91 20 5 & T 46
37 129 A4, NI AT LUE 3 REA B A 340
AR KAFE. AAS w5 ] e K Y5 -2 B T
4 (Betaproteobacteria), Lt 5 29.6%. Betapro-
teobacteria 4N W) 4 T — KR 73 S 0 48 AT, i A —
SRR R . 76 MFC #l MEC 4% R & 3R 58
T S AR A B R, R et IR A RE S R K
it LA#E MFC ' MEC 1, Betaproteobacteria It (i Lt
5 R B2 2.8%F1 2.5%. MFC FH % v i) Jie K 34
W WK y-"2 I T 4 (Gammaproteobacteria) , b i
F 41.4%, % T HAE AAS H iy H151(8.8%), 15 W 24
i) CREFRBFEAF T EMEE. 2 Gammapro-
teobacteria 7£ MEC H1 (1) LL 5 AT 1.5% , Ui B A i
H X} Gammaproteobacteria 14 K A F|. MEC FH
B A 1) e KL SRR 8-48 T B 2 (Deltaproteobacte-
ria), o1 i35 80.2% , 2R W DR AR 19 ANl H, 37 BR 55 A7
FIT Deltaproteobacteria /) A< B

i L 8 7KV & g8 4y 2K IR (8] SC) Rl it — 28 T fig
WMAEYI R DIRE. 3 DAEAIL A 472 4~ & (AAS,
MFC F1 MEC 4354 377,245 #1214 &), Hr
R BE R 2% 1945 10 4@ . MEC 1 35 A 34
B & JE WU AT B 8 (Geobacter), L Bl 5 2 79.4% , 1
‘B AfE MFC Fl AAS 73 5l i 3.6% Fl 0.7% .
Geobacter J&35 Z W= HLH , £ MFC F1 MEC H #
]z B ), AR S S |, Geobacter 7E MEC H?
CEIL I ONIDN-E SRV NEE S-S T VY PN =R D N
¥ 55. MFC s 5 9 052 8 00 34 B s 0 ) o <
FA 0 B4 J& (A eromonas ) FIK S8 B T4 J& (A cetoanaerobi-
umy), A5 5 2 30.8%F1 14.7%. Aeromonas 1E
AAS Il MEC B EL ] LA 0.22% 71 0.14% , A ce-
toanaerobium TF AAS Fl MEC " () [t it H
0.16% 1 1.14% , Ui 81 Aeromonas 1 A cetoanaerobi-
wm 38 W H 8 R AR B AN 38 I L 37 PR G
Xt MFC Hil MEC AR 2EAT R 22 314 (GZHE+
FHAEIS3), K IAE -0.5 ~ 0.4 V HHETLFE N, 35 1

% 2 WUEWIRETR WD R R Z AR (9T Y%A LK)

Tab. 2 Species abundance and diversity of microbial community (similar level of 97%)

Sample ID Sequence OTU ACE Chaol Shannon Coverage
AAS 12830 2469 7974.93 5856.86 6.63 0.89
MFC 7658 760 3110.40 2037.47 4.14 0.96
MEC 10483 671 2579.75 1616.31 222 0.94
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Fig. 5 Taxonomic classification of 16S rDNA amplicon sequencing at the phyla (A), class (B) and genus (C) levels of bacteria

(In addition to the phylum, class, genus and unclassified microorganisms listed in the figures, all other microorganisms

were classified as others)
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Hydrogen Production of Microbial Electrolysis Cell Using
Scrap Metal Net as Cathode and the Analysis of
Microbial Community Structure in Anode

DAI Hong-yan", YANG Hui-min% LIU Xian’, SONG Xiu-li*, LIANG Zhen-hai*
(1. Department of Environmental Science and Engineering, Taiyuan College, Taiyuan 030032, China;

2. College of Chemistry and Chemical Engineering, Tatyuan University of Technology, Taiyuan 030024,

China; 3. Department of Chemisiry, Taiyuan Normal University, Taiyuan 030031, China)

Abstract: In order to find high quality and low price hydrogen catalyst, a scrap metal net was used as single-chamber microbial

electrolytic cell (MEC) cathode, and its hydrogen production performance was investigated at different applied voltages. Meanwhile,

the microbial community structures of original aerobic activated sludge, MFC and MEC anode microbes were analyzed by 16S

rDNA amplicon sequencing technology. As the applied voltage increased, the maximum current density was increased and the

running time was shortened. At an applied voltage of 0.7 V, the hydrogen production and electrical energy efficiency obtained with

scrap metal mesh cathode MEC were, respectively, 0.330+0.012 m*H,-m>-d" and 177.0+5.6%, which were much higher than those

at 0.5 V, but similar to those at 0.9V. The performance of waste metal mesh cathode MEC was comparable to that of Pt/C cathode

MEC, and had good durability. The results of 16S rDNA amplicon sequencing showed that the culture environment had a great

influence on the enrichment and elimination of microorganisms. Geobacter, the dominant bacterium of MEC anode, was extremely

enriched in the applied electric field environment with a relative abundance of more than 79.4%.

Key words: scrap metal net; microbial electrolytic cell; hydrogen-producing performance; 16S rDNA amplicon sequencing
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