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Two identical air-cathode single-chamber microbial fuel cells (MFCs) were operated with two different types of
animal wastewater. The result showed that the MFC with swine wastewater showed 831 mW-m? of power density,

while that with dairy wastewater showed 59 mW-m?. It was shown that the microbial community structures on anode

of both reactors were different. The most dominant bacteria on the anode of the MFC with swine wastewater were
relative to members of phylum Acidobacteria and that on the anode of the MFC with dairy wastewater were relative
to members of phylum Proteobacteria. The dominant species on the anode were different from those of influent
wastewater and from cathode microbes. In the MFC with swine wastewater, a large amount of precipitation was
observed on the surface of the cathode. The main components of the precipitation were phosphorous and magnesium,

and calcium was also contained.
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2. Ak
2.1 EBREM
211 V77 82—

ZHEDOE—O R T 7 H Y — K MFC % i&E#s L 72,
Fig. 112 77 ¥ —Df§#EE/Rd, V775 —DF=REIZ
350mL T, 7/ —FiZ8cm*X10cm, JEX 20 mm O H—
Ry 7z b (8G222 1 RERF A I V) 2 M %EEAR
72b oI rFEHE (RO 4 < > &% 5R LTI
DHLADD) 2L CHWe 7Y —Fidh—
A ¥~ — % — (Toray Carbon Paper TGP-H-120, Teflon
treated: 5% wt. wet proofing  H L #k3\4x#t) % Cheng 5
DFEIEST, V77 7 —OWHMIZAEMETa—
7 4 2 (0.5 mg platinum-cm™) L, #}iifilix PTFE %
WAL CREIEE E 2B LI L2 ZT7 AV —FD
PMAEIZ 50em® (7.1emX7.1cm) THho72o T H
D MFC ) 77 % — &zl 72 HEIZ)E - T 20C DE
MBENTB I R olce TNENIEIRBEAK & BEEBEK E H
BELTHZ, 1-10 HB &I, BEREKZIEEL L
V7275 —=251330mL, BEEBEKEIEHE LY T2
F—H 51k 60mL ONEHRESGWEZT &K E, FEOH
LWEEKRZRA S 72 (HRT @ 2RBEK 11.7- 117 H,
Bt st BEIK 58—58 H)o BEKRDBIE K E T 2 DT 7 —
KoM, HAED Y — KO 547> 72 (Fig. 1),
FNOBIRIIITD R o720 VT 7 7 — EERICIZ 2 A%
HY, BELBEAIRETIE R o 72, FHERIEPUZE 10 Q
L7

RO B O T, #KEKORD) T 7 8 —
DOHRBREIE B I ol VT 77— Ok L Eifings
R —& L, EiEiiE 60 H & L7,

2.1.2 BEKEHEREEE

FEIRBEAKIZ S I B 2 IR R R 0 SR L 720 B
BEAIT AL KSR F B it S Se R R A AR B 7 4 — v
FEEWIEL v & —NOFFE &S HRIL 72, WBE
Kix, 07mm DR v L2 THB|LE, KIUMKIZAR
ACOHWETHRE Lize VT 278 —~DOIZTL LTH
VIR S I RTICIE, N E X KHEHLTH L
720 FRFKBEKIZ 58 H, BEEEEKIZ 28 HHICHRE L2k
ORI (SWI, DWI1) ZfHwE D, 24KH (SW2,
DW2) ZFBRICERILL TH Y, Z i I E i 2%
A2 MY T 2% —07 7 — FOWMBAEDEIZIE, K
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Fig.1 Schematic design of MFC reactor.
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FEERTH V720 & [F) UBKRBEK 2 WAL L T % 55l Y
B 77 % — OWEMH IR w72,

FEIRBEK OBFRE R, D JTEZ W THi 7212
FIRBEK (SW3) ZHRIC-PRAF L, EIRICH Wz, 72
Z O T ORME Y B 2 bl o7z,

2.1.3 HAE

2.1.3.1 1254

RIRBEK, BEEBEK, BXOY T2 & — ki & HRI
L, KEGHIH L7z WERBIEEE AR Z REICE] &
W7z, BLORERABY 7 VELT, EBEA
NBERZ o2 K #ZIC, HETIERE O 5L 72
bOEM . KEGWHOY > 7%, 4T045um
® 7 4 V% — (DISMIC 25CS045AN, ADVANTEC MFS,
INC) TA#ML7zd&, 5Tt L7z, Standard Methods
(method 5220D) Y124¢ - T, HACH COD system (HACH
Company) = MHWTIN5HDOH ¥ 7D COD,, % Hll%E
L7zo BAIEEEL, ERROABEY ¥ 7% BRI
g (B-173, WHENEFT) CTHME L7z, F/2, —HoH
¥ TNIE S IR $ S PCR-DGGE (ZH V72,

E 512, BREERICBIT L EEEERK CRIEHE), BX
W 8720 ) — FR OO 3 S U TR &
o720 OB LT, 3HEE & AlE 2 FH W 72 g g 4%,
HWIZE D ERIEZBE, ICP RGN GHTE: (OPTIMA
3300DV, Perkin Elmer) T P, Mg, Ca #&E D& %17 - 720

2.1.3.2 Bh&v—O =

BHLOBEII T — 7 BEWUERE ) 2RO TV ¥ L~ v
F *—% (midi LOGGER GL200A, 7° 5 7 5 v 7 M\l &
) Tiro7e. B L BIEEIL

_IE

E
[=- P==4
o TRDZz, 22T, 1: &\t (A), E:BE (V),
P:FEH (W), R:¥PT (Q), A1 dZ7 / — F&EEE
(m?) Thb, 77— &% Min 570 L R,
A & U RYE COD., DR B SR D 720 BAF
Q & COD, D BRIZ,

_ FXACODer X VX2

Q 16

WZHEo TRDZe TTC, Q& (o), F: 77957 —
EH 96485 (C'mol?) , ACODg : V7 7 7 —HNOikd
COD, i (g-LY), V:UTr 5 =%k (L) Thhb,
BRRKBHEE T2 HHIZWEL, 1-2000 QDM T
PEREPT 2 2L S 2, ZOBOBEDSFHHEICK - TEK
D7z,

2.1.3.3 PCR-DGGE

WL SO HHICMY 72 4 —D7 ) — Fo—F
(05cm X 05cm X 05cm #2)%) %40 HL Y, DNA i
HIWCBE L7z WUHIZH Y = FANAL 7 4 VA RIELT
REW-THD, Thd DNATBICH® Lz, 72, Y
7oy —NEE (59 HH), FEKBEK, BERBEEK, TG
J813£0.5—1.5 mL % 12000 rpm T 1055008 L, XL v
k% DNA Hi i (2 fit L 72. DNA @l 121, PowerSoil
DNA Isolation Kit (MO BIO Laboratories, Inc., Carlsbad,
CA) % M v, 3 W L 72 TE buffer (10 mM Tris-HCI,
1 mM EDTA) 100 uL {2 L 720 HiliH DNA % §57 &
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LTPCREBI o7 774 % —IIEHEIEME 16S
RNA B AR T D V6-V8 I & & T 968fGC-1401r D 7
4 <=ty % F T, iCycler (Bio-Rad laboratories
Inc., USA) THWE L 720 PCR KLIE i o #H K 12 1 X Ex
Taq™ Buffer, dNTP Mixture (45 02 mM), BSA (7 ¥
MiE7 V73 ¥) 01pug-ul!, 754 <—025uM,
TaKaRa Ex Taq™ 125 U (¥ &1 534 F ki att, #8),
ST DNAOS UL & L, WWMEMKTERLT 25uL & L
726 PCR BB 95C 2 5 D EZE M., 94T 30 B (%
), 57C308 (7==10 7)), R2C408 (HE) %
3594 7 VATV, IREOMERIGIE 72C T 5 5175 72,
PCR (il — DNA {2 5 3 W4TV, D% ORERICH
W7z,

PCR #EWIE12% 7 #1— 2 & H\w 728 & 0k8) (100 V,
30 min) CIIFE MR L 2%, ZUWAIREAR 7 IVESR
k) (DGGE) 2t L 72. DGGE IZ i, Dcode Multiple
system (Bio-Rad) %MW, itk 70 » I )V ICHER L 72,
DGGE &%, 7 ViR 6% - 2SI 30— 60% -
60C - 100V -8 IF[i] & L 720 7272 LAPERIERE 100% & 11,
TMBRFE - 40% RV AT I FICHYST 5,

WA vk B 2, GelStar® Nucleic Acid Stain (Lonza
Rockland, Inc.) T#HJ 15 2574t L, Printgraph (7 +—
MRFEHE) CUkENE % ifE§2 %, CCD video camera module
(7 F—#RXEH) TH L. ZVHhTHIER NNV R
IZOoWTE, WA vy ¥ —F 47 TUYHHL, 80uL @
PR TE buffer (232 L T 4C T overnight /17 L, DNA &
WaEflzo CODNABHWIULZT 7L —1FE LT
75 4 < — 968f/1401r % I\ T PCR % 1T - 72, PCR
Wy 1 B8 i % 1 2 L 72 %% ExoSAP-IT® (USB Corporation)
THW L 720 ¥ —% ¥ ¥ v 7S I3H % DNA i 0.5
—10uL &7 7L —=hr&L, 7J4<—968f/1401r &
BigDye® Terminator Cycle Sequencing Kit v1.1 (Applied
Biosystems Inc.) % HWTAT o720 BUBRIZTZ Y / — b
RBE % 47 vy, K8 L 72 Hi-Di™ Formamide (Applied
Biosystems Inc.) 12 uL I & f# L ABI PRISM® 3130x1
Genetic Analyzer (Applied Biosystems Inc.) % fi\» T3
FEWCH) & g L7zo DGGE /N ¥ R b e L 7= 35 L
H D #3FE O i 1% DNA Databank of Japan (DDBJ) @
BLAST WWW system (http://www.ddbj.nig.ac.jp/search/
blast-j.html) 'V % HI\WTH7 - 726

3. WRBIUEE

3.1 BEEKHILSORE

HBHBREKREMNWIMEC ) 727 ¥ —DOBEEDEALE
Fig. 2 127”7, A D27 B, #KEKEZ HWART
ZEEPEE L 2080412 EA L7z, 28 H H DL,
IRRBEEDH 250 mV IEL, DBEIZRKBEBED LN
Ronalzby, 2TEE L. —F, BEEREEKE v
72MFC V) 727 % —TH i d 30 HE TR KEED I
APMEREINTZ DD, FO FFEEIZEREKD RIS
WRT/hs L, RKEBEEIXISmVEETH- 2.

EIE 42 HHOK Y 727 % —osmiiis X OEHE
R % Fig. 3 1279, #BKBEKZHW/RTO®RKRE
NEEIZBImW-m? R=10 Q) T, FEEBEEKZHV
722 TIE 59 mW-m? (R=200 Q) THo7,

NLIEEZ N2 727 7 — TR AR %2 BUE H
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Fig.2 Voltages generated by the MFC reactors (external

resistance:10€Q2). The days when influent wastewater was
added into the MFC reactor was indicated by arrows.
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Fig.3 Polarization and power density curves. The data of each
plot was measured on 42 day, after addition of substrate.

5 1000 mg- L FEE D HPH CHlE 2 1T D 7 — A D% W\
V5, ARWFTEIZ BT B F=IKBE K DR COD 13 2 D fHD
Btfcdho7 (Tablel), Zhix, #FEHEEEADY 72
F—DEWREBERDOFEROOEDTH->720d Lt
Vo AR IEAY MFC OSSERENICHE A2 52562 L
FXlHMS5NTWS, Lin b2, FEMAEEE LT
THY— R 7o ¥ —1IBW TG 2 S S
FICEZ CTEIVEBEEOME T\, BIEEIIILE R
F L TR B OIS e o 12 G LT B,
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BT OBRISEE S $ 72, MFC OFBENICEE%
HG2Z2HWFTH%. BRIZEEDE N & NEHRPLOTK &
XY, BEBHIIMMEL BTSN TWS, NEBHE
PrEx, ARERIEERICHL Y AT 72 308 S DAt o 3L oo &
ETHY, BLOBEITEMZDOL OB DWPLOZ &

FRT Do Lin 513 VB 100 m M @ MFC 2
100mM D NaCl Z2iRMT A2 EI1I2&D, £ F ViRED
100 mM 7% 5 200 mM 12 _1F 5 & & THEEPLAY 161 Q
22591 QIZKE LAKT L7225, A 4 VIREEDS 400 mM
W% B ETNaCl ZHRMLTHT9QFEFTLMMET LA
Motz R LT W b, RIFZEICB T 5 ERIEHT % 4k
LD E A SRDIzE 25, FKBEKDRTI Q, FE
BEEKDFZTIZ292 QTholze T2, VT 77 —NER
WOESEEE X, BEFEAKTIERH 20mS-em™?, B2
BEKTH 1 mS-em! T&H o> 72 (Table 2), 100 mM V) ~
BRARATHE, B X O°Z I 100 mM NaCl Z 3 L 723 &
DBEBSAZEEZFNFN, 11mS'ecm?, 19mS:ecm* T
%o BEROBEIEEDSNTIRIUICHF ST 2 EE5 VI
V777 —DORICK > TR L7720, —ICEIET
EVb o0, BIKBEKOBFIZEED E > 72 EBS,
FEREERY T 7 ¥ — 12 BWTHEHREAV NS 2o 722 &
D—HTHHEEZOLND,

3.2 EAHMBEEOEEE T —O %R

W 59 HHICHEEZBRA L B2 S ROEERAE
TAHHEMOE 64 HH $TIZBIT 5, Y CoD B
F:# % Table 3 I2/R 3. #IKBEK % H V72 MFC TI3iE

i COD DBREFIZ 89% &, HUWAMKRETREZRL
720 —7, BREBEKRTIZ 69% &, RRENMETH - 720

59O HHE 64 HEDY 727 % —NERHE O B RYE COD
BEBIVPEBET =705, 7—0 YRR 2RD 7
(Table 4), 7 — 1 ¥ Rh3RITAEIFEEEKR DR T 30%, MHE
BEIKDFRT38% T o720 HATWIRICEBIT L7 —1 >~
M, ANTHREEZHOWAHEEE DO T 81~98%
MR, FEBEARZHOCYAIE36~20%RETH Y,
AR CHONIz 7 —a vahFRiE, ATLEEICHRS &
Bwd oo, FEFEKELTIEED» o7, Min 5 V138K
BEIK & > CARWFZE & [F BRI B COD DA =2 5
7 —a VR ERD, 8% TholeHELTHY, K
WIZETOEKEEK ) 727 % —1%, Min 5D H DIZHRT
BW7 —ua YRR E IR L7z, —RIWIZ 7 —a YRR
KB HRE LT, RNTOETEREMED DA OB
WX HEYHEOWNREEIBHIN TS, He 5
X, 7 —a v 07-81% D MFC IZBWT, HHEW
Bds 35-58% A% A & AR HH OWEENCH kT B
LbDTHholzBE LTV 5D,

3.3 PCR-DGGE

FENTFNDO)VT 78 —DT ) —FeAhV—FLEoON
AFT74NVA, VT 77 =N, BLTHRAZSET
W7z BEK % il & L 72 PCR-DGGE O #5 % % Fig. 4 127K
To EHIZ, TNEFNORAFOFEEL DGGE N> N &
Y0 W U IEECH DR G AR MR 2 4T - 7ok R %
Table 5 IZ7R7 .

Table 1 Soluble COD (SCOD) concentration of the animal wastewaters.

swine wastewater

dairy wastewater

SW1 DWI1 DW 2
(dayl- 58) (day59-72) (dayl-28) (day29-72)
SCOD (mg-L") 26500 740 800

Table 2 EC of the liquid in MFC.

MFC with swine wastewater

MFC with dairy wastewater

day59

day59 day64

EC (mS-cm™) 19.3

1.06 0.79

Table 3 SCOD removal efficiency from day 59 to day 64. Day59 was the date of wastewater additon and

day64 was Sdays after wastewater addition.

MEFC with swine wastewater  MFC with dairy wastewater

Influent SCOD

39000 800
on day 59 (mg-L™")
Effluent SCOD_] 4200 250
on day 64 (mg-L")
SCOD Removal (%) 89 69

Table 4 Coulombic efficiency from day 59 to day 65.

MFC with swine wastewater

MFC with dairy wastewater

day59 day64 day59 day64
SCOD of the liqgid in MFC 11100 4200 570 250
(mg-L7)
Generated electric charge (C) 510
Coulombic Efficiency (%) 38
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(a) MFC with swine wastewater (b) MFC with dairy wastewater and inoculated sludge

Fig.4 PCR-DGGE profile of amplied 16S rDNA fragment by universal primer set (341f-907r). Samples shown are SW1 (swine wastewaterl),
SW2 (swine wastewater2), SW-MFC-A (swine wastewater MFC Anode), SW-MFC-C (swine wastewater MFC Cathode), SW-MFC-
IL (swine wastewater MFC internal liquid), DW1 (dairy wastewater1l), DW2 (dairy wastewater2), DW-MFC-A (dairy wastewater MFC
Anode), DW-MFC-C (dairy wastewater MFC Cathode), DW-MFC-IL (dairy wastewater MFC internal liquid), AS(activated sludge for
inoculation). All samples were amplified in triplicate.

Table S Sequence analysis of the DGGE-band( SW1:swine wastewaterl, SW2:swine wastewater2, SW-MFC-A:swine wastewater MFC
Anode, SW-MFC-C:swine wastewater MFC Cathode, SW-MFC-IL:swine wastewater MFC internal liquid, DW1:dairy wastewaterl,
DW2:dairy wastewater2, DW-MFC-A:dairy wastewater MFC Anode, DW-MFC-C:dairy wastewater MFC Cathode, DW-MFC-IL:dairy
wastewater MFC internal liquid, AS:activated sludge for inoculation).

Closest sequence

Sample Name Band Nare ﬁﬁ;gzﬁion Sim%&irity Phy lum
SW1 1 Uncultured bacterium clone RHSD_aaa04g11 EU475362 97
2 gggﬁééﬁagd Firmicutes bacterium clone CU924988 99 Firmicutes
SW2 3 gggﬁéénagd Firmicutes bacterium clone CU924988 99 Firmicutes
4 noultured bactertun clone GU455091 97 Firmicutes
5 lggpnzyA sequence ampl ified from human fecal FP078361 96
SW=MFC-A 6 Uncultured bacterium clone: RB355 AB240350 97 Acidobacteria
1 Uncultured bacterium clone: RB355 AB240350 97 Acidobacteria
8 Uncultured bacterium clone JMM8 EF017380 100 Acidobacteria
9 Acholeplasma modicum M23933 99 Tenericutes
SW-MFC-C 10 Uncultured bacterium clone M35_D20_H B H04 EF586019 98 Proteobacteria
1 Pseudomonas sp. 023 (0241352 100 Proteobacteria
e 12 Hgggkszred Pseudomonadaceae bacterium clone EU403690 96 Proteobacteria
13 Pseudomonas sp. (23 60241352 99 Proteobacteria
DW1 14 Uncultured bacterium clone PDTNRMAR092 GU185498 100 Proteobacteria
D2 15 Uncultured prokaryote clone Sel-22 GU208334 100 Firmicutes
16 Uncultured bacterium clone F20 DQ860048 99 Firmicutes
17 Uncultured bacterium clone BR32 (60461640 96 Planctomycetes
DW-MFC-A 18 Uncultured bacterium clone PISD-AJBO8 AM982620 98 Deltaproteobacteria
19 Desul furomonas acetexigens U23140 98 Deltaproteobacteria
20 Uncultured bacterium clone p03_H10 FJ719061 99 Verrucomicrobia
DW-MFC-C 21 Uncultured bacterium clone: K29G2-21 AB504675 99 Nitrospirae
22 Uncultured bacterium clone: K29G2-21 AB504675 98 Nitrospirae
23 Uncultured bacterium clone A4516S_ML_011 FJ352785 100 Epsilonproteobacteria
24 Uncultured bacterium clone p03_H10 FJ719061 100 Verrucomicrobia
25  Uncultured bacterium clone: RB355 AB240350 97
DW-MFC-IL 26 Pseudoxanthomonas sp. enrichment culture GU056305 97 Proteobacter ia
clone ECC4-3
27 Hpggé$ggfgogeiIIoneIIaceae bacterium clone FJ393062 99 Firmicutes
28 Uncultured bacterium clone Ebpr21 AF255632 99 Gemmatimonadetes
29 Uncultured bacterium clone BG11P21B01 EU695362 98
o e e %
AS 31 Uncultured bacterium clone B15_107 EU790262 96
32 Uncultured bacterium clone ACL50 FJ375413 99 Proteobacteria
33 Uncultured bacterium clone ACL50 FJ375413 98 Proteobacteria
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QHHOY T H — \THIAE L 7216 TG e Tk, MFC
DT )= FDH =K UAi» SR SN2 HERY D0 H
%, Gammaproteobacteria i (2 J& 3~ % Hll 1 @ i 2L EL 4112
WA Ny R AR LNz, T2, BEELTH 228
JRBE K TR S L7223 ¥ N O3 L FCHIZ f i 72 Fil L
Firmicutes fIZJ# L T\ 720 #ZIKBEKH %> 5 1% Firmicutes
P @2 ST A 2 A LI LiIdmE S hTw
B8 g BB K TR X 7223~ FId, Firmicutes [
& Gammaproteobacteria # 2 )& 3 2 MW (2T Td > 72

L2L, V729 —NTWE, 7/—FBXOHv—
F, ZL THEBEOWTNTD, KGR ALY P
DFBENY FEFRELNY FRFEEII R 570, KB
KT 7% —d7F7 ) — KFTIE, Acidobacteria MIZ)E T %
TR RN Y RS HEE L oz BRRBEK) 727 5 —
DT /) — FNTIIEKBEKY 77 & — IR THHEZR N
¥ K28% — 27 o 7225, Deltaproteobacteria i |2 J& 3
BRI AAE N Y PSS Sz 7/ — FE
TR THEEMAEWIZE > THFE LW BERIEDR 005 72
W, T/ —=FENAF T4 NVLATEEE Lo 72/MMIEET
HHEREFLTVDEDHDOPLNEEZ LN, BHOR
HTIE, MFCOT /) — FTETAEICHS T LMK &
L T, Gammaproteobanteria i Shewanella J&, 1 £ O°
Deltaproteobacteria il Geobacter J&\Z)& 3 % $E UM T A%
ECHHENTVD 00, il ST % 8 AL AN
D KR 531& Proteobacteria "1 12 )& L T \» % %%, Firmicutes
], Cyanobacteria ["], Acidobacteria "], Bacteroidetes ["]
BT AME OB D HE SN TWEED, RiF5ET
BEBEK) 727 =07 7 — Fh oM S N 7-/H 1
Acidobacteria PIZHE#FETH o 720 AWFZEICH W72 0GPETE
PR FIKBEK D BT E e > 7243, Acidobacteria
™ o B L 22 IR BE K i R0 i PR R S b 37 0 ISR AE T
I EhmEIN TV BH, —J;, EEEEEK MFC )
TIE—DT ) —F»rbb, MFC TOETFAEIZH
5352 ERHEINTWBFLTH B Desulfuromonas
acetexigens ™ % AR O NV R S 7z,

AV — FRNEBEPTOFEE NV FD, Mfl, WA
HHCTEEE LR -72bDEERLRY, E5I1IC7/—F
DHDELRGE 520 TNH DNV WA 2l o Al
X, Proteobacteria ["], Tenericutes "], Verrucomicrobia [,
Firmicutes ['J, Gemmatimonadetes "] 7z &)k < 534 L 72,

B ELBEKRY 727 % —DH YV — FHh 51, Nitrospirae M
BT DA TR RN Y RO S zas, 2 huds
Vv — FIZB W CTHAEERERILAGE 2 - Tz el & /R
LTwb, Kim 5 %1%, ##IKBEK % V72 MFC IZB W
T, RNOT7 Y EZTREMET LzZ LAY —F
57 YEZTEBAGMBE S S o2 e 285 L, Zh
37V — FTHEWFNBERBRILDPE o Tzl e 23k
fHF2HRTH B EFRL TS,

3.4 Hv— KLY

HIKBEKZ W72 RTIEZ T 7V — RAOEOH D
W ThHo72720, BREIREBI o7/l I Ah, =T
I3 — FANDOIFON A OFER S L7z, BiEREE O
FEAE A E i & [FFEE TdH - 72 (data not shown) o
JBRGERRIZ BV THT I L 723 % ICP-AES 12 CTH M L 72
LZAh, WEEREDHZDY A16% (5.17 mmol-g ),
T AT T AD10% (411 mmol-gt), H IV T T LD
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Table 6 Concentration of P, Mg,Ca in the swine wastewater and
precipitation on air-cathode.

Swine wastewater (SW3) Precipitation on air-cathode
P 740mg-L' (239mM)  16% (5.17 mmol-g'DW)

Mg 300mg-L" (24.7mM)  10% (4.11 mmol-g'DW)
Ca 740 mg-L" (18.5 mM) 6.7% (1.67 mmol-g'DW)

67% (1.67mmol-g?) HFINTni, 72, DL E
DI AFIREEK (SW3) HOEEH DR, V) B
740 mg-L' (239 mM), ¥ 7 & ¥ 7 A A 300mg-L7!
(247 mM), AV T AHST40 mg L (185 mM) Tdh -
7z (Table 6), MFC O A\ T3 IZB W Tlx 100 mM FEEE
DY VBB EZLNDE I ENEL, RIERICBIT 5%
JKBEAR DY VIBEENZFD V4 RRE L2 20D Db S
3, BIREO) VEEUWEIN L2 LE, YV ro
IETIE R, BRBEARICEENLRA T ¥ OREEDHT
W L - EE 2 7RI L T %,

Jeremiasse 5 %1%, MFC & [0 BB % F s 72 Bk 2
5 OIRFEREDTH % MEC (AW EM V) IZBWT
2QAERDNA T H Y= FIZY YEBH VT AP L
EWEL, AYV—FRIDICXoTTa MBI
AR, AV — PO pH 28RS L H L 72720127
WA o7z EHFd O T b, F/2, Hb S 23 EmK
B Z & 2 RFTH pH LA EZFH L7z, BEARPSDY) ~
B D WTHE L T b IS IE3EREERDOEEH R
TRALEEK IR A 2 LIAA THMBERE W TCELEZ
PUTBERZT L 724E%, FICP, Ca, K, Mg, Si%&da
AT 2 BRI L 720 2 LT, Ca DEAED L o
Lz bb Fu¥y78% 4 b (HAP, Ca, (PO,),
(OH),) KW O F 5 TH Y, BERGEEIMED -
7225, MAPDAEK DT A TRLDIZE=ZY
< 7 4 77 5 (Mg (PO,) ,) DA AR L 72 ] §EPE %
B LT\ b,

MFC THREIES T, YV — FTEBREERTIGAS
Z->TTa b 2HBESN, pHOP LA TLEEZD
NTW2%, 5T, RIfFETH 2D pH D[ L5
WZEoT, WA LAZLEZOND,

HAP OB )~ 1 ANVT I ADEVHIFZ06: 1
THHDIZH L, ARifFRICBWTBIEI N rho
ENIIE31:1THY, KITH VT AD4LR)S HAP
ELTHHMLTWwAZELTY, U Yolto20%L 2
HHTELR V. 51T, ANITTAAF UL, RBA A
YOHAET TIEHAP & LCHIH T 5 & [FRFIC R A )V
Py LELTHMHT S720, HAP OAEK 2 HET S
CEPHMSNTEY Y, FEEED HAP EREIZZALUT
TholzbE2oN5, T2, MAP DGR ¥
RIATVTLADENIELI 1 THEDICH L, AHF%E
KBWTHEISNZY YV 72Ty 2ADENVHI,
126:1 THolzo WIZHN T L ON B D4R D
HAP ThH o7zt 35 &, Friih o) omsoy >
TTATTLADOENIIFZI0:1 %D, MAP & HAP
PFTIn) YoNHEZIZIZHATALIIENTE S,
72720, SN2 BI R o2bIFTIER WD T
RITAYI L, AN A )y RERMOILEWTH
LHREMEL DY, 5B ESICHELL O T HLEN D 5,

AWFEIZBWTHEIN) Y2 &b, BRI
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T REBEK & > 7 B A W IR RS 35 ) 2 JETE & B Y R AR AR

WETH o720 o T, FTHWONHE L7 B % BTl
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W2 X o> TEERB DY A FETH % &) F/fiid 2
NETENTIadolze VUMM T LS - A h=
AL L TUIAHZEHRG D E <, a2 L
ZHMUT, SHOWMZETHLNIZL TV LEXED S,

4. &

MK BE K (¥ 7 COD26500 — 39000 mg-L™) & [
BBEIK (W% COD740-800 mg L) % MW, —
Wiz 7 Y — FEIMFC % &i#x L 72, i KB HEEIL
FRBEKR ) T 7 & —, BERBEK) T2 ¥ —TENRER,
83l mW-m? (R=10 Q), 59mW-m? (R=200 Q), %"
i AR D> SR b 72 NFR KT, £, 9Q, 292 Q
PBole 7—ayRFEIETNEN, 30%, 38% T, HiR
P COD BRZ:313 89%, 69% 725 72,

FREEKY 72 & —TldH YV — FANOH A% i
Sz ArEWIcizy) v, =737 A, ANVT T AR
EREICE TN TV, 2RIV — FiEEO R
pH IS X o THIIL72EE 2 b5,

ZNDAERIZOWTRIE A, WY T 2 5 —T
FHELMAEWHIREL b I e bholz, Hifis
MABKBL N 727 % —OMMOSGEI Tl EE TR o
7ZHRAS, 7/ —FTRIEETH-72 TNOHOME
2K BEEAK Y 7 7 ¥ — Tl& Acidobacteria [, [i% EEE K
) 7 27 % — Tl Proteobanteria [ 128 3 % fi I ik ILf% T
Holze T2, BV — FNAL F T 4 V2 H S HAERRERL
R 2SR Sz,

E il
AFEIE, PR AISEFEMBEANZ Y 7K - BrEERL2E
IRELEF ] (EINIFZEBI ) DB 2% CTirbhv/-Z &
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