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BBt tadE DH-3 o B R H
Xt & FhE 475 7K b I BE T I TEMY

THa"? Ex# o §Y e
(1. MEBFEBE AR R EOIRT R A S AE YRR R S AR E, A 264003;
2. MELREMAETIERE  \BIEEBOKTRIER, ME 264670)

ME AXBAERHMEN D EERT ENEERFMATIEF 2 EZFE T B RL
BEMENN T ARG AL FHEEITT BN FEREALG AT, £LE
ERFAET, AARRNGESR LU ER/ 2 ENERELEESR LW, K
A5 %40 16S IDNA thF £ 41 fa % R Wi k. A 2 AR IO & 40 40 3 F
Bl & 4 By 75 K B g AL By R 7, 1k 2 F £ E (chemical oxygen demand, COD). X &
(total nitrogen, TN) . . # (total phosphate, TP), 77 H {t. 5 T 1E 3§ 4 | 4 & 20 B B9 7= w2
B, HREW, R ALAMEH 4% DH-3 5ot & 4 W £ 3k 41 40 W (Rhodobacter
sphaeroides)® 9T%W AW . ZHMKMAE L RN FTAEREFEKNE Y, H
FHEU LR AR RSP & K&, BERN AT ZE KT AKE COD, TN fr
TPHEARGWEGRFE, BAFTERAMNEREKH, Hth DH3 WHERAF B R ER
K E| 7.5mA/Mm%, & A ThEFFE R E| 0.056W/mP, T W, K& 4 W DH-3 7897 At
BRRFEBEXRNAETHER 2 EENRABD .

KER Head; ek, WEFAE; TALE; ALY EH

FESES X703 doi: 10.12036/hykxjk20170705001

A 4 (photosynthetic bacteria, PSB)/& i, 2008). Y6A AN IR RE S L LR A )
ek b AR, B ARG A A KR LFRVE SR, STAHRRER . YLt
JRGRERE A R R, OB AREIR . A bk A . PUREEIEMEN L B Q AR A G
A HLAE R 6 AR L SR IR P A 7 4 PEW L, ik al R EE VR, HERRY U6 3F,
PR PR AR S AZ AR W) (R A AR, 2003; 254 K% M K 3 B W0 I, i Ak KO A e 3 B 8
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(Nath and Das, 2009; Chitapornpan et al.,
2012), JCHRIRAEZMT, ©RZHOLH MK
A RHEACY . TR . ARE ALY . T
A A PLAE Ry B 7 R G & 55, 20005 Li
etal.,, 2016), e G BEER LT FRIRISRE & -
GG AN T RE T 32 = Vi BE A DL, BAT L BRAN
I3 A HLY) R BE ) (fT BE4E, 20025 faT &1,
2005), U2 B (Rhodospirillaceae) At 1 #£
RBAE7E DR S0 R L G S0 B I 45 1R T R A
Ny FARPYI(ESR E, 2009). [, AKE
SR, 0 6 A 20 B A 2R AT A8 Y [R] s
PEREE RIS, B A 4R G Y
AR R g 5 A R, AT SR B A
ot it T K B [ B 77 A K A LR, XA R
JEH LT T BRI R o PRI 6B A TR AE K
FEFRE . BRI FrRe IR KA . B
24 TF i S 45 e 38 EL A TR Y R i s (R AR
4 2006).

XLEE Tl A O R Rk r b 2 — D R 7 L A
AP A K A L RE AR S L I B
AR % . B = R T A 4 A il . DB 2
AT AE FHAKGE 3 3 B 1O A T 0 I AR
A=A e, B S g b 4
W2 A, BT D)2 3 5 g 1 A 46 B N I
BN, XFERIE LT AT LU LAY P el
P& o TG B A TR - REE AR PR R L
S G, AT LS5 K B IR AG, HJE 5 Wt

2 LB TR AR 15 K VS e T T

2 RE ™ FL(E R A 3 K T e W R BE AR
550 A SCHFFE I — BG4 R LAY 3R,
TE P A% 15 7K 15 Y Wy 04 TR 6 7 A2 B BE, 76 B
TR KR R BRI A B R AT
I H., H AT A 20 AR B 5 K Y 22 20 56
EFEH, THKE R — R, W SE PR A TS
KA Z R g 6 A A R IR Y, A
SCHELZ ORI REAT TN RIS, e B bk
S 4 A 7 () B AR B 22 MR 35 K 5 T [ AR
HAMRKE .
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1.1 EI#HH

XF Kim 45 (1999) U7 i 1 F 55 H o A4
A B 7 LT S R AR S, AR SRR 5
BTG BTG A M AT B B AR
Kig#3E: NH,CI 1g/L, K,HPO, 0.2g/L, CH;COONa
4g/L, MgSO47H,0 0.2g/L, NaCl 0.1g/L,
NaHCO; 0.01mg/L, 44 % B1 0.001mg/L, &
JER TR 0.1mg/L, X & HAH R 0.1mg/L,
W2 0.001mg/L, FeCly6H,0 5pug/L, CuSO,e
5H,0 0.05pg/L, H;BO, 0.05ug/L, MnCl,*4H,0
0.05ug/L, ZnSO,4+7H,0 1mg, Co(NO;),*6H,0
0.5ug/L; pH N 7.0; & K (L5 LDZX-
S0KBS, W12y il) AT miE & R
K (1x10°Pa, 30min).

R FRIE: NHLCI 1g/L, MgCl, 0.2g/L,
K,HPO, 0.5g/L, NaCl 2g/L, NaHCO; 0.1g/L,
Na,S*9H,0 0.01g/L, B+ & 0.1g/L, 5
20g/L. mEKHEGE, BIATEMIEFRIL

BRI AR W RIZ IR IE VORI A A
100mL TG B & 48 K 77 Jk 1) B 369 2 1) DR A
AR, BT 30°C. 20001lux (#9406 M5 3746
(#4%5 GPX-250B, i XA )P aR,
B AR5 PR W R PR AR 55 35 1 M B~ Bl
WAL AHSE &, 76 IR A HAE 48 (G4350A, Coy
Laboratory, 32 [N fz & HkEH AR B8 5% T
AR PR TR BT IR, 2 Al s A Al
WK, 745 DH-3.

1.2 XEHERNSFEVFEETE

1.2.1 HIADNAMERE  PRIBGEAE A
) 5B 75 DH-3, A 37°C #2IRH, £ A 4R
RSN AT R G R, A 40 B 4 O
& (DP302, dbE RARA LR AT BRA |l #
U R DH-3 A9 B IE R4 .

1.2.2  16S rRNA & [ ) PCR P44 12 FE K ¥ 51
Vakiin Ph1.2.1 AR R TR S DNA s
M, #E47 16S tDNA ¥7#4, 5194 16S rDNA
W59 (27F: 5-AGAGTTTGATCCTGGCTC
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AG-3'Fll 1492R: 5-TACGGCTACCTTGTTAC
GACTT-3"), i i3 bE LAY A 7 A k.
PCR M {&RZ(25uL): 10xPCR Buffer 2.5uL,
MgCl, 1.5uL, dNTP 2uL, #ifi DNA 2~5uL,
514) 27F/1492R 4% 0.5uL, Taq fitf(1U/uL)0.5uL,
JCHE7K 15.5uL. PCR i 544 95°C FilAs 4
6min; 94°C 7% 1min, 56°C iB X 1min, 72°C
FEM 2min, §4E 30 MER; feJ5 72°C ZEAH
10min, PCR #py[mll: Xf PCR »#iffT
1.5% 1 B g vl e e riL Uk, ¥ B SRAFUT T,
I FH Bt A O g [l ik 39 &2 (DP209, b it K
HRAA B AT BR 2 "D Zlifb el . )5 K [ol
Wiy H ik & S R A N B 58
WY . KRk DH-3 9 16S rDNA JF4I7E
RDP(Ribosomal Database Project-1I; http://rdp.
cme.msu.edu/seqmatch/seqmatch_intro.jsp) %%

Ya e b EAT R DR A R, ] MEGA 5.0 1A%
1Y unweighted pair-group method with arithmetic
J7 XA P 5 AT R W o
1.3 X EHEESKEFERHEK
1.3.1 A Ti5KK R N 5K K 5 5
fi /7 % B (Feng et al., 2011), 445 Glucose
4.125g/L, NH,Cl 0.78g/L, KH,PO, 0.18g/L,
MgSO.+7TH,0 0.13g/L, CaCl,»2H,0 0.43g/L,
FeSO4*7H,0 0.05g/L, A5 solution 1mL/L (A5
solution: H;BO;2.86g/L, MnCl,*4H,0 1.86g/L,
ZnS04+7H,0 0.22g/L, Na;MoO4+2H,0 0.39g/L,
CuSO4+5H0 0.08g/L, Co(NOs),+6H,0 0.05g/L).
oAt Z2 T RS 1 15 55 36 2 AR N 175 K 85
FRIER IR b, 53R 4R (acetic acid). 3
K2 (malic acid). N =P (glycerin) . £ BE
(ethanol) 5 3% 4t A\ T.¥5 /K 55 37 b (1 i %5 Bl
(glucose)o 4 PE I H 175 K 5 57 AT IR AR
TCRALIEE, FETCRHRAE & TSI — kv
T AR RO GA 41 DH-3, BB 5
ANER, B H U E 6% B (optical  density,
OD) . k2~ %A 17 (chemical oxygen demand,
COD). JEWIHI A (total nitrogen, TN)FJZEAL,
YUK I 22 I 5 i PR AF 22-80°C

1.3.2 R[EHE AR By A gy ik TERMHAT
TGRS FR B O G 4 E DH-3 i #i v, [mli
R LT 5595 7K b BEAT S 48 A5 S DH-3 77 HL
T AT

DOD A = 22 A AT WL 43 56 B it
(A3 ia AR A BR 544 ], TU-1810)
7E 600nm Y Tl E A A1 OD fH.

@COD I : i F BT Bl 18 A= 4 b B
A BRA A AR COD R i 5 46 0328751 & i
JE COD, i 55 & Nt R Hox 6,
15 COD fHRY KBGER . Friml iRk, =
WA ) COD R EE B Sy . 4 #k DH-3 5
FRT LA NIEY TG KGRI, B0 8 /)
At ERURE 0 5

OFHUEWHRIIZE: B 03mL B IR
10000r/min F &> 2min, FFREHEILEL 20ul
LVEWCE T 1.5mL B0, A 980uL JE
IKFERE 50 f5. WMREE MMRIARZ: 0.22um £ 4k
R AL JE I (GSWP04700, Millipore, 3[H)
U BRI, R RO .35 (Agilent
1260 Infinity, 3% E ),

@TN A1 TP By : BN T i5 K855 373
B OB O O 0.22um R 4k R i fL 3k R
(GSWP04700, Millipore, 3 [E)it g5, 2+
B 10mL B, AT FE AR D0 v D00 3 97 i rh
Y TN A1 TP(Jin and Tu, 1990; Niu et al., 2011),

&6 A AT I AL G RS R A3
SEBA T P R A A P AR b R DU ' A T
DH-3 W/~ Hfe 1. 8532 &0 iR 30°C, Ot
MRS 12h @ 12h, JEREEREE 2000lux, FHARE
S5 EY N 100mL, P Z [BR H HE T
A (CMI7000, 35 [E) R BRI, a8k,
B EE N 20.22em?, FMIT 1000Q H
BH, R HIEK 223545 A0 e it S vyt o BHAR =5 3047
R B O AL, E TR ERE R AR A,
PR % 18 R 02 TR IR VR MR SRR BE, B
%K 50mmol/L YKk AL B ¥ M (100mmol/L
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i B T

PBS Biiil, pH7.0), A ML T AR, FIH
Bt R4 R G5 (Model 2700, 1 [ 3 [ 7 1 A
AR A F RS o 10 5t R, RSN
T BH A L BH AR, AR, R
origin 8.0 7 ¥k s I VEK .

2 HRE5WR

REBENEE
bk DH-3 7EIE 255 LML G, wivk
READOLE . AEW ARE, BELEET,

2.1

A WU T A RIEAS AR, 2R
B, AR s B sl 1 R . 16S
tDNA J¥ 453 Hr % W], DH-3 5 ERZL40 A
(Rhodobacter sphaeroides) AL EE L E] 97%.
M GenBank 5& %4l 2 T 45 DH-3 AH{UESK
[ PRAY 16S tDNA 81517 R L 501
2, INE 2 ] A i DH-3 528ERLTANBE 1 &R
Be KA M die AT o o DH-3 1) 16S tDNA 7
514232 % DDBJ(DNA Data Bank of Japan)(#&
FE, J¥51% ) LC198619,

1
Fig. 1

DH-3 B 5 1Y 2% B U IR R (ORASECH 10%100)

Microscope of DH-3 (10*¥100)

Rhodobacter johrii strain JA192 (NR115016)

Kl

Rhodobacter sphaeroides S67 (KC873925.1)

63

85

74 | Rhodobacter sphaeroides ABOS5 (EF655913.1)
Rhodobacter sphaeroides SCO1 (KF791043.1)
Rhodobacter sphaeroides JA911 (LN810643.1)

Rhodobacter sphaeroides red3 (JX262385.1)

DH-3 (LC198619)

Rhodobacter sphaeroides SDT1S12 (JQ045831.1)

Rhodobacter azotoformans S3 (DQ402051)

0.012 0.010 0.008 0.006 0.004

& 2

0.002

0.000

HF 16S rDNA B #E DH-3 A1 AR B R A9 E A L S 2592 2 R 51 3R 2845 Hr

Fig. 2 Unweighted pair-group method with arithmetic means based on 16S rDNA of strain DH-3 and other related
strains
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2.2 E# DH-3 XA [EED B F A

TETG K IG SR B A FERN b, MO R A 2
Y, MAARNF R —FEBIRY G, WEE
DH-3 XA [ERP R S O, Heas R anE 3
FimRe K, HARS A, 5
S0 Ry S i 0 B A A 1 b i B S A T
RE) . 8RR CBoe R IR BUE )
R T (3 K T a1 B ) SR AR 2 N AR ) R
AR (Bl KR LD o FEXRTAS [ 4 7 )
7, YA DH-3 94 K BHA B30
W FELL SRR NIRRT, DH-3 1Y
ARORB I, FER R AERKEE — 2
BECET, EMEY & R, DH-3 AERK
FEVR 2%, A A BE AN =R IR, DH-3
AR R IR R e, R B T R D
AN Y 3R 3L, DH-3 1ELL ZBEAISE R
i A B A 1 B 5 v [ RE T DAUZE G, R AR
KB R o 38 33 6 A 4 B AL B [ IS 9 1 75
KIEFREE, KL DH-3 XF A [F A JE ) BA A [H
PR HBCER, B LI G A DL R | 4
BEFITN = BN I 5 92 2 . DH-3 3Ny
O TR % 22 Fh Rl o = R FR A IR 2R AT AR,
A 3R BRURE B A TR L L BR R K A ALY
YL S

1.6 -

04+

0.0 | | 1 1 1 1

IR 1] (h)

K3 SLBMETEAF IR SRRk b i R Ktk
Fig. 3 Growth curves of photosynthetic bacteria DH-3
in various mediums

1 MR 96h ZJE AN AT AY R ik
JE o S5REW, BRI Y AE DH-3 A4
Kt fE g #is b . Bl K2/ 65 W
Ak B 7K B B A T B — B IR T K (2
Hi 7%, 2004). AL (2009)F] A 4 %
E R E R ETER KK COD I, COD )%
HAEIRE] 90%LA I R RFEQOIHIF A
20 BT A I A% S G IR K S Bt R IR A
X T COD HAMRIFMEBRIR. 52
WSS AH 1L, Bk DH-3 o] (@A 2 1
iR ZFIRY . 25 LR R ARG
A4 DH-3 A K BA W 520, DH-3
A RS R 2 RO, Xt LL 2R MR W (475
K 85 35 HE A AR 5 o X6 AN T B
% TR W B 1 B0 BT 28 0 40 i A B AR 2% 75 K
pik | A i

£1 X(AME DH-3 XS MEWRIF

Tab. 1  Utilization of carbon sources of strain DH-3
(PAf: mg/L)

MR PR WERE NERE LB

BRIRHE 4125 4125 4125  4.125  4.125
RAWE  1.034 3728 2.034  1.935  3.492

2.3 SkIEFES COD WEk

R 2 Jr7R, COD PR i i 12511 6 A 4 U
SEWLEH, BEE HMk DH-3 758 95 5L A Kemf
[E] 380, COD {HAE/DN, Fe&im /KRR
COD ZBEFILF| 90%LA |, KU DH-3 765256
th BT B 22155 K B e b coD ffER] .
24 SAKEFERRBENETL

DH-3 %F A T.{5 K 55 3% h Z i i I A8 R
WE 4 fE S s, B3R5 TN, TP B#I LA
WSy %4 10.6mg 1 3.5mg. 7EAIA DH-3
J&, 85 1 K TN &ifE 10.2mg /47, 10 KJ5
TN FEARE L 4mg., 157K 155535 (0 it by 322
A DH-3 J5 %5 2 K 3.75mg FFIE 2 0.75mg (5
9 K), SLEUESZ, DH-3 X &M HA — & H)
FHAN L BRVEH, 76 LL LR I W 75 K 85 37
Herf, DH-3 XA L BRFRINF] 60.7%, XFBER
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*£2 ET CoDREMERFEHFENE COD iRERIL

Tab. 2 COD concentrations based on COD fast test kit

(*Afii: mg/L)

A iE (h) 8 16 24 32 40

56 64 72 80 88 96

LhHed 1 250 250 200 120~200 120~200
Ah¥EAH 2 250 250 200

AhFEZH 3 250 250 200 120~200 120

120 60~120 60 30~60 30 0~30 0
120~200 120~200 60~120 60 60 30~60 30~60 30 0~30
60~120 60 30~60 30~60 0~30  0~30 0

TE: AR 1,2, 3 0 =AFATRRG .

10 + +\¥ Ty
~_
a8
£
&
w6
| -
Il 1 1 1 1
0 2 4 6 8 10
if (d)
K4 gk Rk b S U BE N ) Y 22 4k
Fig. 4 Change of total nitrogen in the sewage
4.50 -
375 E/\ .
_300F
=
on
S a5t
a2
i)
1.50 F
075 - *
0 > 4 6 3 0

IR il (d)

K5 gk SRk b SR BE I ) Y 22 4k
Fig. 5 Change of total phosphorus in the sewage

ZBRFIRE] 80%. FATIHEN FE K DH-3 7EIR A
FAET, il RS AR FRE B R A IR R
AR, RO EE OB, 76 R 400 B R
BUERREE Y, IRFIB A B ROR . K&
BOCA A HA F R =S DI RERR S, AL
8w ORI AR B (SO 3 A K 21 DH-3 1557

64

B R AW A, HAZ B AR A T LR
e A AR, AR
25 REHAFHBLFFERAR

PRk DH-3 (7= L RE ST an &l 6 s A
TE YR MBS 45 1~3 K, DH-3 i TRk
AMIREE, T2 WIE N, i L As ik
FHXZERL, (FURZ W TiaE, mA R
IKF| 7.2mA/m?; 55 4~5 K, DH-3 s FaE
By, JF H 23 5 6 IR DG Y H I AR
b, #ESERER, R AEIAE] 7.4mA/m’,
SN, AR TR 5.9mA/m’; S 6
K, HFHFRIELNOEIY ELHEFETRR,
DH-3 (20 TR VR B2 A BT T R, PRI H: e 3t i
TR T B3R 25 10 K, et
N 3.1mA/m’. WPk DH-3 fEAREELLZ,
12 o JES 0 1 5 K B 3R B TR s, A 7 A O

-
,L
Eof
<
£
=
ST
ES — DH-3
B
Al
SL
1 1 1 1 1 1 1 1 1 1 1
0 1 2 3 4 5 6 7 8 9 10

I ik (d)

K6 I FEH DH-3 1 HL 3% BE R Y
ia
Fig. 6 Current density over time along with DH-3
growth in acetic acid medium
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PRI TT DA DB Bk DH-3 S8 T 9% U ) 4 A
*IJJ:HO

3 it

(1) M EDUZR W o 8 B — kOG5 i
DH-3, i id K55 16S tDNA J¥51 5
Br, Btk DH-3 5 2SERZ1 40 b i AH UM =,
A E] 97%.

(2) FKE DH-3 AL H 5 K B A H AT 5344
REffem K, BTG K IG SR B i Ak B2, i
AR Z R A PURY), 135032 R bR AE = 5%
fift Z2 Fh A DL 5 K B A B R T .

(3) AHFE /B bR DH-3 RIS 5L
JF H R A7 B R, AT DL SE 30 7R B i 75 7K
B [E S et L B, SCERTS e TR IRk . T AT
Pk DH-3 78 A 2 175 7K Ab 3 S 30 ¢ U5 0] 5P 4]
J7 T B E NS T .

4 RE

O 4 T A FR v LA AR 5 Y e L Sl
PEDR SRR . —J71H, CE A RE LA 1Y
B2 A MLIRR S5 S 661 b e 7 A &
AR (Inui et al., 1995; K& L%, 2003),
A 40 R a0 21 B A M B (Rhodopseudomonas)
ferr A R A A AL B = E AL
b ¥ & 7£ — & (Kobayashi and Tchan, 1973;
Hiilsen et al., 2016), SZ3H &% i 58 &) H o
o Jy—JrT, JA g TR A SRR £
B A1 i A I 0 A BRI, (i A YE OK &
P b 3R A e o i R (4R R AR,
2010). DA 41 TE RE WS 7K 52 5 Vi BE A AL K
AT R RCR A B (IR A 4, 2012), 7EALFE
HRPEAFEYRN A, B WS
2O H A HALE SR E 0B Y, Ot E
PR AT 7K A 3 — S B R RE I A2 W T
%o BRLZAN, CAVFREH, A 4w nT 5K
L CO, 4 FOE F e 40 55 2 F DI RE (TR A BR A%,
2013).

XiF T A 4 B A 15 K Ak B e 1 1 SR,
W ERZEEM N R, W EAETS
KA B HR XA AR A OB REFE L ik 2
fig 1 o A 2T JE H B 209 4F H (Schagerl and
Miiller, 2006; Zhou et al., 2014) . 7545 & B 15 5%
R, 6N AL BRYS K A S0R I fig R [al
WL RE 1 A A 23 52 2D EGR BE (D R2 I (Qu et al.,
2011; Zhang et al., 2014), Hk, b #T5K
() 6B AR R AR B BE SR AR, RS A
P AR5 ARG R R oy B HATRAR T A
o 8 O o3 25 B i A R A 15 K e A e
AFESE, 2006; JABtUE5E, 2006), {H 2644
PRI E 4D 38 7K ek i e e 35 N A 4 0475 7K ER
55, FEALFRTS K G Qnfe) i BRI AT A 880 E A Y
I3 B BOGA AN A P AR B 4, SCES
KR et s, AR R AR 5T 1Y A

2 £ X W

EFE, SKEK, B M, 5 20100 BRETEX LG
WIR AW SR rm. WA 5HR,
33(12): 5—7, 13

fif ¥, BERF W, BREA, 2002, 64 40T AL A HL
VKT . BT R 22447, 2(1): 56—59

IS FF, 2005, S-A 405 b BHAE 35 ¥ /K R s 35008 BB IR
BOWTFST. JER: IO I e 22 1 Bl i SC

ZEfEA, XK, BIREASE, 2008. G440 (PSB)M
FHEBRFIEBE . £ 5L, 24(1): 152—158

ZEH AR, 2004, J6A 4N TR TR K A H A R B ARG, mE
R TR A BRI S

BT, 2009. JGE LR (Rhodos Pirillaceae) [l & b
R H K AL BRI 9T, P AT B K S A L e
Arig e

K&, FALE, W 7 2003. PSB 1EA HLIK K b H
05T S R R E R B R, 25(11):
187—189

&, BiEE, WEA, 2000. PSB A PR KA B
RN 5 &R, P55 5 5851, 22(4): 36—38

haEk, B, TRE, %, 2013 BAEEMEY
JORRL B Tt R Y R I T R . AR Tl K2
248 29(4): 257—265

ik R, FER, &%, 2014 DEEERIEK
b BRI AL R A ST . Tl K S K,
45(6): 4—7

TkarFE, TkAHEE, £ OB, 4, 2012, 5

B ERATE
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RERY IS AU SE I AT 5T . KB AE 2 4R, 33(2):
253—257

FBHTE, 2009. A ANEE (PSB)ME L T 25 ib 38 1o e JiF i
bia0 ) | HEP L B B By N 22 e v VA 098

JA AR, XISCE, #IEE, 2006, & EBITA LA A S
A FRK 7 FRFE TG K BRI LS. KR, 26(2):
70—72

JRUE R, RTRR, R, 2006, —BRG A AT Y 4
B R KA BRAE AT . AR IREE, 15(5):
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Isolation and Application Potential of Photosynthetic Bacterium Strain
DH -3 with Electricity Production in the Wastewater Treatment

YU Shi-Xiang"? WANG Wen-Jing' LIU Feng” LIU Fang-Hua'"

(1. Key Laboratory of Coastal Biology and Biological Resources Utilization, Yantai Institute of Coastal Zone Research,
Chinese Academy of Sciences, Yantai 264003, China; 2. China Agriculture University, School of Ocean, Yantai 264670,
China)

*Corresponding author, E-mail: 869272328@qq.com(LIU Feng), fhliu@yic.ac.cn(LIU Fang-Hua)

Abstract In this study, from a eutrophic lake we enriched and separated photosynthetic bacteria,
which can consume sewage as well as initiate extracellular electron transfer and thereby produce electricity.
We isolated and purified photosynthetic bacteria from improved enriched media and isolated media and
identified them using morphological and molecular methods. We used the national standard method and
spectrophotometry to determine the chemical oxygen demand, total nitrogen, and total phosphate. To
detect the electricity production of the photosynthetic bacteria, we used an electrochemical workstation.
Our results show that the photosynthetic bacteria strain DH-3 has high similarity with Rhodobacter
sphaeroides. We found the removal rates of COD, TN, and TP to decrease in the wastewater medium. The
electrochemical workstation detected that strain DH-3 produced maximum electricity at 7.5 mA/m’® and
maximum power at 0.056 W/m”. Our results indicate that strain DH-3 has potential application in future
wastewater treatment and resource recovery technologies.

Key words Photosynthetic bacteria; Electricity production; Chemical Oxygen Demand; Sewage

treatment; Organic matter degradation
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