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IS I I e CI G CI G CICCIOCTIOTIOOIeeletlotlotlttiltdtltdticdtletloolotilotiletilosieosieeleeileoileeie

F—T—F ML, ) YRR, BRERIEETC, ATRINZLEL

L7z Zhid, &b d 5 & 912, EWrr s &1Ly

1. (FCBHIC BB A G D SNTFERTH L LRI L T 5,
L. PARER»SD) yEEEHEZEEZ (RS

R 264E 7 HEI T ACHANHEE LI TKEL Y 3 A5 ENRTENL., HRLHEDOBIRIZBNTY U
Y UTIE BB AL TARE] Ol# L% BT, F N ERTELI LR 5,

TAKERERE D T AV F — - FJFEI ALK SN TV 5, Z TR T, BERMEHELIC B W TRl asmin &

INmHHbrb L), EEODLIEIZBIT A TK N7 E X0 UEEERICOWTET L7 2 a0 FEE

THIRALEL - L2 B W Cid, BN X 2 b0 5 WWFEZ N T 50 D9 b—21d, WEDTKFIR

INAF AL EIEE IEEEEO = 4L F — - FRAL R RE V. ENSICHERERML 725 0

NOEIERK 5N TN D, ZOHTIT &% LHHT& Thbo b9 —2lF, TARHGIROAIMLE & LT pH M
LTHEIT N5 DD BEEMEHEILE ) Y ETH 5, P L7 mEVLE (RTERINZLEE & IF50) 217w, 2
) 2D TiE, Mg ERTH S 2 &5k S DL EBRE L THBEHEHLZLDOTH S,

Z ORI D LBEESIHENTA L Ve ZREEFZD—

DTH B 720 TKIGROIE LA TIILHEADK ST 2. KEBRFE

HHN, XY MNERE L TORBREMFHR., kb

WEAZANF—FHIIBOTEILTLLLETE N 2-1 #HEEE

ElbND, & ITEEEE L X v MHIZBW AN OGN T RMLEL; 20 & $RE L 7218405 8

Tix, U U2t x v MEACICERZZZ I3 2 LD R, FEBICB T L7 g E ~ %
ENTWS Y, L7edso T, fEF 2B T -1 I2RT,

KGR 5 DBRZ: - MALENLTTETH S,

TARFBRNS ) ¥ 2B - BT 5280 & LT, it 2-2 FKREBEBSLVEHGHE
IbRFZZDLDOZRIERFT2EHT AL L THEIZERSE. BESEIHILAE & L CARIZAE 16 7213 201 (FFFR
) VEROBER AR ARE T CIcHE SN TS (F K 3L) OFNITAR=MT T ATITHHAE LT A
ZIZVRT B (2005)% R45##F & L CHET (2004)Y 72 &) o EERBLITARTER LS D2V, KBS
ST TAKRBIROBESMEN LIRS A T 5 & Bl (HRT) 20 H. R 3BT, Ehk & 9
) VEEAERPOEMT AMEA D S 2 L B 100rpm OEFFESAFICBWT 1 H 1 RIEZOKA &5
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ROF|EIRE 2 A7) Ml CEi L7z, ELY
2E, HANy 7 (CCK, V=T VH A T A, Hi)
WA L 72,

EER MR -2 1R T . FEBRLIE, BEAMEH LY
WZTEA L7l 1) & BRI ISR 3 A %) R & B 52
FTHLDICERLI-LDTH D, RERTIE, Bk
HILIE %2 3 RFIHE L, A5 LidEBEHo 2~ b
O—)b, B2 LR85 313ZNn2180 u L/ H (SiE
J& & L C455mg/L). 160 u L/ H ([ 910mg/L) @
TERRER 7 TGRS L7z Run 1 TIXHRICL 72
FFOTKFEIRZ M L7725 Run 2 TIZEkREEH]
WX BEBEFRZELZLDET S0, 4g/L
FePO,-4H,0 (Fe (III) & L T 1lg/L. POP &£ L T
0556g/L) % FAKHBIRIZHEML 720

FBR 21X, TARHGROFMLIEE L L CHlAAA 7ZERN
BILH O EZBET 200D THHD, BEL
TR Z W72 DT, Z OB IE~ DR [F
BFICH-bDTH B, KA1 2532 Fua—v, K52
ASETALER & L CHt A T ARG RIS BRI BB % i L 72 %
TdHbo BIERMBAI X, M 25L OE D HE %
(TZA100-15K-LG, =23 fu— VX, ®5) % H
WT 170C., 1 B O &MTITv, 2o & St pH
AR 5127 B & IIEMEE = 7RI L 72 BiEEhn e
ENTARBERITHFMETICZOF FHAHE A
L. B2 pH 5% 68 2 THIS 2w &9 (12
NaHCO, Iz £ % pH il % 175 72,

x-1 HETKTEOHK

BRI BT S iRIEETT & )

2-3 PFHE

SR DT E A XIETARRERE: Y £ 7213 Standard
methods  |Z# U CTHEM L 720 # A H o CH,. CO, B
LN, IZ TCD e gt a2 u~ v 757,
A HS A ARG 2 FCCHlE L7z,

FEER2 OB TIE, HALHRY Y o5 %
Mederios et al. ¥ D FFEIHENIT o 720 FIEIZ, 751
AF10mL (F2EEE & L T02~03gfEE) ##
40mL @ PP 8 LEICERY . maE.L (15,000rpm.
1057H) L TEhEEAEEEV2. 3 20mL ® 1M
NaOH #Wx IV CERT 16 Bk e 5 it L 72,
Z D%, HaEO L7z EE AR 8mL @ 35M HCI
A 16 BE#E L, Z0 L&A %Ik Cafhd ik
PERE P % (Al Fe Z O ML KERALY) & &4
o E L7ze Wi, 1M NaOH Hlit ok 12
20mL @ IM HCl{A 2 N 2 21T 16 FEffR & 9 L.
B AD EE MR E Ca i AR ) Ve L
720 ULLOBEZEIBEIEEOEREP & L,

3. ERERBLVBE

3-1 FTKFBRANDOHERFM (EB&1)

Run 11270 HI®. Run 21377 HHEHE L7z 2O
WIS BT 2 ALEARIL % (LG VSS, x & v 584
wB X OHILHIR POP EE CRES TR -1 IR
Fo F/o MELRN AL E L 728 O FEERE R % Y
fETER -2 12RT,

RHNT LT 5 & ERERICIES D20 H -
725 OO, W Run & b HEAEMIIE BRI X 5
TGRS & BRI IRRAD B L BN & Do 720

Ay UEERE MERNINESZ R D120 L
TP LTz, BEYMO A A Y V3BTl %
<L MRIERITCIC L o THEBESNHERTH L LEZ
SNb, BIRMICIZ L EILF 7213328 DSOS 4D
64g ® COD 2SIHE &N 5 Y, EHEER O 1Z 18mol/
LCTHHDOT, ImINE 80, 160 u L/ HTIXZFhZEh
32, 64mL/ HDO X ¥ U EHEEOWA L b, 72,
HAHO CH, i EIZR WA L. HS AL

x-2 EBR&EH
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TWizo ZHI3OA AT HSIE, Runl TEhoOTE
HISHH ENTW2AS, Run 2 ClRimhns gk it
BRI L TR R bz E2 5N 5,

B, Runl & Run 2 O TR E S HAA R 5T
W7o Z EDSD A D THIREFRILL 72 T KL A AT
ATKEFROOEEORKE AR &, FAEFEM
5 OHFERPIREIIIRAL TL 5 2 EDRTFAFBRD
RIS RE B2 RIT L LML T 5,

LR PO,AP I IZOWTlE. Run 1 O%%52 B
LO3IEBIT A POPEEIX, MEESHRIMSND 2
L2k oTy AF1 (¥ bua—)v) ® 10mg/L Kl
MO RY 2B L 3D 100mg/L HithE TEA L,
Run AEEMFICBIT 2 FEr w5 L&, K501
73mg/L (Fi A T-P302mg/L \Zx5F L T HE 24%) |
S50 213 89mg/L (7 29%) . &% 3 1 112mg/L ([H]
37%) THho720 252 B I3 2B LEEERIIE

-1 EBE1ICHTIELER

A & FIH

DREDENTHEH POLIEEICH T O LS T,
A 72 F KGR Tl 100mg/L 58 A D 72 &
5 FRR & HER S A7z

MR LB R Z V72 Run 2 Tld, A IcmN
POPBENE T . A¥3 Tidi A 500mg/L it <
FCHEL2. RV 1 B2 THli L, REAIC
A5 1 Cld 150mg/L. K51 2 Tld 300mg/L fif 4112 3%
L7 EBHEEBEOFHHELYH VS &, RF111E
114mg/L (i A T-P855mg/L 12 & L T @ % i &
13%). % % 2 1% 258mg/L ( [d 30%). % %l 3 i
461mg/L ([d 54%) &7 -7z

I FE I RO HS 12 & BLFM ) v ERE
g, FRIRT L2, ) VERERRED Fe (IID) #°
HSIZkoTETLEN, ZHIZEVFe (ID 12X 55
{LBRDER L) VEEORI DR 52 812k B %2
SNz (KDY, F720 U SRR AR TTHE A
D Fe (I OXBAETH, FEEICETTLEEZON
% (X2),

2FePO,+3S° ~— 2FeS+S+2P0,° ™ or

2FeS,+2P0, ~ (X 1)

Fe;(PO,) ,+35° " — 3FeS+2P0,’ ~ (K. 2)

INSDORICBITLPSENVHIE23TH DL DT,
I EVOPKY I5ENVD SHLEL L, BEAMEE
LA RIS TEA T 5 & . BRI R IC U IZ & - T
EMFICEL LS LR X HIERT 5 L
EEND,

A, RH 2B L3 OMBERMEIX. HiRT
PO,-P 300mg/L 75 S/P=15 ®E )L TH,S & s L
THEHT 2 & ERELRSEOZRZEN L, 2/HI2HY
T5HDTH o7 Runl 2B 57 ATPIE
302mg/L CTH . T2, HEO HS BHFIEL T 7z
ZEDHLNROT, KD O 200mg/L 55IXEH S
BRWBRETH -7 E2 N5, KTFHWICksE,
FNOoOELRLDIF AL, Catliik TOC H£EWTH
b EHEES NG,

—7. Run 2 T Fe(PO,) 2% 2 & N7 1G4 T K

x-2 ER1ICHITIIHERELD
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HlRAWHL L 72 & & 12id, B L 72ibEIs LT
U UBENSERLZEEZONS, Run 112D &R
AHRHIZY) Y BBOEENE DT, HRZEL 1%
DI E L7206 Run 2128\ T4 200mg/L #2257
RNABETH V). Fe(PO,) DIFIF 100% SIS 5 AKX
ET D E, TOWEITHEMITREZ. POP IR IR K
650mg/L FEE L RfE L 5 b, WMERIRIN S N2>
72RFN 1L IZDoWTid, WAEWBRES /WL TEL &
MolzZ e S, MEYIFI 2 SR TCRET DR 4 1238
FELY VEROBHSEZ 22 EAVRIBEN L, E 2 A
B BREHEA O BT IR % V72 R L o SEER
Tl FLWY Y OBBIE R o728V D) BT O
bdHHY, EOBREHRYH o728 121, kA
BRI ENTZD T 5D T, BEDSIERTH IR
EIR ARG T 5 L Bbi s,

3-2 HIEZMBALIE (KER 2)

RFEERL 106 HREZ b 720 Eiz L, ZoBofE%
HALAE VSS iR, X & VISR B X O PO,P
BEETREIE TR -2 1KY, T, EEBRREORK
R FIHETR-BIIRT.

X-2 X0, BRI OEIZONHEILHTR VSS R IX
SHNE TR A I2EPAE L, VSSiEEIEa Y bo— )b
A 13 ~ 14g/L RREEZ o 72Dk L, B2 LB o
25 10g/L DU R LR A L 720 FEERR i
DFHERTRFEOFHMHEIL, FH) 1. 2 ZNENIZON
T VS T 495%. 575%. VSS T 487%. 658% & . T
FEINBILIE DS 3 5 & KIRICE < 22 ) o i5IR RIS R $
LRNEDHETH S,

INERRIBAYIC, 2T U HAFERIZOWTILSR
I DZEDFIGNE otz BRAIT, —RIZESN
B AL A S B A Y 1kg 241 500 ~ 600L (A
Y VR 60 ~ 65%) L ENTWAE Y, RFEERT
X, A VSlkg 24 ) @ 4 & 38 513 5001 i & K
DTHo7z. SRIOWERRMETIX, it A CODe, @
9B 05g/L OB REICIZ L 2 E I 5 & s
HEN5D, 7o, BIERINEVLELREZ BT 2 A HIELR
bHETAAET 5720, FIERINEILEE 2 4 A oA A 72 WLEE
70 A TR RIILBI L7z 2 & T ASEREIC
ORPS Lol EZ SN,

fhoBRE LT (Mm% L), MILHIROBKME.
ZLAMEL, ST INELE % M A A T F 1T
b, ¥lZ, pHERMAL TOMBULEL, BiKEEDLL
FULEBT LI ENbhoTwa W, —F, KET
BB HALTHROE L IR I N,

X -2 &b, LB POPIEEIZa Y Pa—LT
1 20mg/L Fiili Td o 7205, BN ELER A5 A A
FNDEIZDDITE 200mg/L Bifel2E L Tz,

(63)

BRI BT S iRIEETT & )

2 FEBR2ICHITBELEBR

x£-3 ER2ICHTIIHERELD

X -3 XEB2I(ICHTBHEEFTEDY 4 E

K -3DFHMETIE, WA T-P IR 5 PO,P AR
ELT, 2 ha—TiE3% THAHDIZH L., Rl
INBILELTIX 27% (23E L 72,

BBV A TIX, X1 Fx 212k &, i
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B MmE 2 5 170mg/L (= 042mmol/ H) @ PO,P
BHATEETH B LR SN D, FEBIE 163mg/L O
EFMHEZR->TBY, 3Y bu— VOBEHIEEL K
ThHE WIL72EED B L2 80% WSHEMAER L
7ol MR SN D,

X -3 121, HALTHIRD ) > 4 O fEF % R A5,
BRI BLEE O A 412 X o THEMASH & 2 5 T
Wizo FIERIIEVILE A G S b &, FETRMEIE Ca ki
HEFRRER L OFIEEAREOEENBA L Tnd, 2
DFERD O HALHRT OBERE) RO FAE. w
i U 72l o2 & - T4 U7z S 12 & 51220
%) YIREH O AR T2 HRSHROM FIHE S B
PAEEEP OV VEBLLFG L Tnd g s b,
70, ZEIINERo72b 0D, TOXHITHEHL
7o) YD EF R Ca A L. BIEME Ca & A%
REH ;DB D %S5 722 L bR EN S,

HALERE ) ~ OFREIZOWTIE, Wild et al ¥ =
INKS & 1O HSREM 2 A AL SE RN 2 AT > TV B Bl
Fx) vEHiciE Canib o b b RELBELH 2D
Z k. BELIEME AT O 7291213 P-Ca BT L&
DOFEFENEETH LI EERBMLTBY ., REKED X
I BEALIC X 5) VERBEHEICB W T ORI
VEREE Ca KR E N AW REME S BV L BEb b,

4. £EO

ARIFZETId, HHTEERI BV THER N LR~ TR
WOSAT 5 &, ) BB EIE KL, HLHRY
5D YREDHDBWIZFNIEY Y YEPIZORITS
NHZERMERTE, T, TARGIRICHBE
PRI S 757203 T <L AR MBI CRERE AT
fibN 75 TH . REEEIEIC S IUSEIT 3 5 &
EZ N LML, XY UBERIETHA L. it
FRIERICIC & o THERT A bKRR ITEE, ER, B
AR COBEr S EENE SNLIWETH 5,

RS, BEREWHILICBIT %) Y ERERO— %
wT 2oL Ebi, R, TARHBRLLD) VB
F - EPUSISHTENIEFENTH b,

FEir & SRS B 2 L X FEER 2 TEM L /2R
BT B S, HIRO R & Bl REE
W2 B 5 0 LK ZE R ERC BT DR 5,
Lo T, HREORHA . BAREDH ERY ¥ Ok -
FUE EHE LA, BBk % H - siERin vt
HITARTH B LT onsd,

BE 3k
1) ETsGlEA TKEBEREZER R I TRKELEY 3 »,
http://www.mlit.go.jp/mizukokudo/sewerage/

(64)

A & FIH

mizukokudo_sewerage_tk_000307.html.

2) EEEE BRI OFTBEK - BEREYMLEL S 2
TLAOHIKE RE, KEEESAEE, Vol 27, pp. 619-
621, 2004.

3) KA, Ab/hBstle, i EKE, ek, R
fEHE, BARLA, B RE—  ERRIC X 2 Ak
WG 50 s L ORI ISR 3 A b
78, BREETAAiZeam 8, Vol 42, pp. 335-345, 2005.

4) BEHE— ) ¥ ROEER oI, HEAH
AHGT-00, FFFF2AB 2004-330039.

5) () HATKERS © TRBRERE, 1997,

6) APHA, AWWA and WEF: Standard Methods for
the Examination of Water and Wastewater, 20th
edition, Washington DC, USA, 1998.

7 ) Mederios, J. J. G, Cid, B. P. and Goémez, E. F;
Analytical phosphorus fractionation in sewage
sludge and sediment samples, Anal. Bioanal. Chem,
Vol.381, pp.873-878, 2005.

8) MFH=HB, BEIEEER @ EEBEKUHED DD
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Eutrophication-driven sediment microbial
processes can explain the regional variation in
phosphorus concentrations between Baltic Sea sub-
basins. J. Mar. Sys., Vol.74, pp.495-504. 2008
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) VIR

TIKIGRBEENK 2 5 1) & BRIBNA D B 5

FARIGIEBERIR D H D g
I D Bl JE ;

A K IE T B o ARt
oy |1 el

B e et T I e e T B S e e e e T B S I A I R e e e e T

F—T7—F U VREUN, ZBALER ) VBRANVTY T A ER

1. EU&IC

1Lk, RE R B X OB TR 2 22w
SNTWAY YEEROFEEILY VA TH Y . BIEHE
LSS o T B Yy oY VA ITHER FICIR
L. DYRETIEEHL W &5 100% % i Al
KELTBY, BB ICRESNL, 28 2.
2008 AE B ENZ Y CEROBIBL 2 KIEICH] & 1P
HWHIRZ L7222 &b, bAED ) v EROME I KIE
WCEF L. TEAEEORL S TERMERICO KE
BAEG 210 2O, TA)A, =09 8TiHY)
YR EIEITRICTRE L. LR MHR ISR 720 RIS HLD
FHATWD,

—h. TAa TR RS HED ) VBRI T
HEL, gt e LTHEELTWL, 20z, K
FETFARFBRAFIIEE LSO VESHFAELTBY,
INEBEHL THS LD FTARBIRBEEIKIZ Y ¥ 8 A
BRICH 7270 VBB E LTIRRDZEDNTHERTD 5o
DHPETIZ) Y Z2EEITTE S L CUIEEL T i n
B BEEY OB L VO Bl S T ARBIRBEHIKD
VA 72O TREA ZRIZED T TEB D, Tk
THIRBEHIIR 20 & AL L 721 > BR % IRk & L€ —#0G H
LTwb, L2o L FARGRBEHIKHF I 4 ok,
TR E LTS A I3 OBERICE > TH
ELRBEEBITELLL LD, VA7 VT 520

(65)

IR INSEEEEBRETLILERD L, ZNIZITT
PVF— LR R LB L § 5720, ik 7o
L A TORYHEEEEST 2 LENH 5,

— . BBV T L, ) CEEH IV L
OIRERIEN B W98 21T > T 5 2, TREHIfH &
TRFo TIAR], TRE S [9M] Sx2hliy sz
2L MEOMIMEEE SO LFEMTH D, D
FEERERE - EOSIC X W iThbh, Y0 k) 125k
FEOKEBR RS 0N EETHY) ., EHEITVD
) FHEEBEOBERICAR 2 B LRE (CO,) W&
ARG G722 T> T b AFRTIE, £
YRR E T T KRG IRBEEIKIC CO, 2 FUS S5 2
LK BEEEEEGET RV YEEORGFEIZOWT
fEHT %0

2. ZRRILRFREAHE

VSR D ERSTTHLKET 8% A4 b (HAp -
Cay, (PO, (OH),) IZEEHEMETH . (LI L E R
WETHD, —h. ANV 7257 VA M
GIE REIR X CO, E BT A 2 & TEBRED KR
KREWZE L 2SS BRT 5, 2T EHEIZO
JFHAZEH L7z CO,WGAARFEIZL ATV ) LA
B yEBEOER IO A5 LEY, Thabb,
(1) RIRTEBY HAp & CO, (2 & Y W iEED 1%
KFEH IV A (Ca(HCO,),) &) vl (HPO,) &
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WAL T, B YERAI IV T ARG RS A
LDTH b,

Calo (PO4) 6 <OH> 2 + 20C02 + 18HZO
— 10Ca(HCO,),+6H,PO, (1)

—f & LT, HAp 'BEWIZ CO, ZMREAAZ L &
? HAp OEIEEZ B 1 1R BEHIZ CO, IR
ERFRVHAIIZERT O Ca A+ ViREIRIFE
AELTAET, HAp ZBEMR L 2w Ehbhb, L
L. CO, ZMRERALZYAICIE Ca™ 1 4 ViR
ST EA L. 1R TH 80 ppm & CO, ZR A F
W& B L CRIBIZH KLz, 2D X9H12CO,
FREALZITOHEMAE SO ALY, HAMETH
% HAp # BR S &. BWiRE) v BB O T )]
RECTH b,

DEIZ, COMREAREIZL B ZDMY) Y RIEDH
REBICOVTRI2 1R Y. TIVh ) &R VR

K1 ZB{ERFREZAHEKICKDKET/NZA bD
B

K2 ZEBERFRZAHEICLZERE) VERIEDRE
R4

A & FIH

ThrY) WHh) A (KPO,) 1E COyMEAKIZ LY
BE X T AP R SN LALED2 6,
KPO, idd &b EEEMRETH . CO, IARIZB W
THTHHEML VWAL ESZ b, —H. V) vk
(FePO,) BX Y yE7 L3I =24 (AIPO,) 7% &
D) YERIEIIEEETH D BB CO, xR E A
ATHZOEMEITIZEAEER L2V, 72, 1) >
B~ 7t (Mgy(PO,),) V) YAV 4 (Cay
(PO, o7V THEEREY VEEE (TEY ~
FRR) Tld HAp FBEIC CO, 2R X AR LIZ L DA
FREEIIRE CHWRT BRGS0 STHIETIVAY
TSR U RRIETIE CO, & BUS L3O R ERIK
FIREEHT HAH%. ZOM) VIR TIZRERKEIE %
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DOEE L WLABEEST 2 L E 2 bz, TEERTRO
AP EEO FRBZES 2m OATBEINZZ L2
5. NO, D LI X o THEH IS I H @
— i ALLEM OBMICHE S W7z L E 2 b7z,
AL HEHEH E FBEICHE R EBIIONT
PHREEQC Z W CTHEE L7222 A, S 2m O 1
- AR ILFEEHIITITELTB Y. R
AL E DA ) FA FOBREFTH AL VeAv sy A
O AR ENT, T2 ~D H A% % 5&
L2ETFNE Lo BT VORKLS, EE 18-
22m T Fe & AlOBALWIZ H AL L 72 2 &,
Al R %2 BB 2 ECHEEREE %2 R 72 L7z L Hr
SNz,
Dby EH Sk, HEhos+ ) F 4 b,
FMEEEL Fe b ALY R Lo au A FOEE
L 7= 5o 28 A R IR O B A, A A RYE
BXOBLYOHEH LT HE L TEBROILEM, FF
AP R OSNO,  OIEFEEIZ DO W T HE 2 & # % 57
FTEEHL TV,
CRSEBRBEHANIIZE AT AT E
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IKFFEWHTR9 % pHilil il 0 5 S D

Chungman Moon a, Sujin Jang a,b, Yeo—Myeong

Yun ¢, Mo—Kwon Lee a, Dong-Hoon Kim a, Won—

Seok Kang d, Seung—-Shin Kwak d, Mi—-Sun Kim

a,b

a Biomass and Waste Energy Laboratory, Korea
Institute of Energy Research, 152 Gajeong—
ro, Yuseong—gu, Dae jeon 305-343, Republic of
Korea

b Division of Renewable Energy Engineering,
University of science and Technology, 217
Gajeong—ro, Yuseong—gu, Daejeon 305-350,
Republic of Korea

¢ Department of Civil and Environmental
Engineering, KAIST, 373-1 Guseong—dong,
Yuseong—gu, Daejeon 305-701, Republic of
Korea

d New Technology Research Team, Korea
District Heating Corp. R&D Institute, 781
Yangjae—daero, Gangnam—gu, Seoul 135-220

Republic of Korea

X —7— K KFEIEE m&wﬁ%\ﬂ@ﬁ\%@ﬁ\
WAL — & 7 (EHER
DNA%W%E%WT‘W?%#&W)

B

TR P
% pH X, AT — V7 v 7 SN 512
il a NP e PRV

Z O pH HlIAEEE DK FFEEEIC & 72 & 38R & 7
T AHDOIC, BmBEEWZ /Ny FREESE LI,
pH BLUIZDFAE% 60 = 01, 60 * 0.3, 60 = 05,
60 =07, 60 =09 &HIE L. ZEEFEELIEL 72

ZFOMER, WA 03 T TIREVIREARDER X
WEZELAHWE & L CEERIES AR S 72— T,
7=+ 05 DL TIEEBEFAHET & FLERE AR o5
LI, KRFEARDKE LRI TOEE SN,

T2 WRMAY =47 vy v 7 X BRI ED
OHFRERICE D, R+ 01 O¥AIE, 7oA MY Y
TADVERN LB THH—F ., WAEEKIE- T X

IZBWT, ROEELR/INTA—-FTH
TIERELZ ]

(77)

(IZDOWT

FLi 72 B I FLIRTA (1) 2 3 EBH ER T R LR AR
&?ﬁb/) f:o

HE) ~

ECBHIC

AKFENE AR LD D HMEE L) O AL
F—82E ., PREERE L KD ALK T 2720, L%
IANE—ERE SN TWEHBITOKREERFEIZ.
LA BREIHR S W —T7, EWER T L LOKERER
B0 FERE LTHEBBEREYOIZE ALDSHEHT
ELHFEEENTWA,

IKFEFEEOMEREIL, pH D X O &g/ 85 XA — 7 %
M FRREE . KPR R A Y 2 B A
. BRI pH Atk KO 7 — VEEE G M AR
TATEBIRE I IEHERE Y RITLTB Y, KFEARIH
3% pH OB A L # 2 WHFE 28T bt Tw
5o

IRFEARUTHE IR 2 v FEA O pHIR T %
FIEXRI 720, BVIKEEBRENEHERET 572012
\x. pH5.0-65 OFFHZ . 7V 4 ) EiEain CHIE 3 5,
T = b ZEPREEENS T RAT — L TO
FEMAAE ClE, pH IIMESEICHIE S I, RBSEEN 5D
FTNEDLTH01 %5 —HT, Ar—V7T v 7 L7
FEHETORBEIC T, ¥—7% pH 2 HEICHIEHT 5 2
CIHELL, Ty R — U MEET AT REE D B

FZEDHWIZ, 6012ty b EN/pHEDORER
20122509 EE25ZEI2Xo T, pH Ol
FEDIRFEFEE T LRI R EERTH L TH 5,

ES WP

WEGEAN D H 7 =7 1) 70 B4 5 LA B EEEY
. REEROFEEE LT 72,

CoORMBEEYOEEY (TS). AREEAY =
(VS). fbEmiFEsks (COD). ALY, 7 v
T OEEIL, FRFEN, 1269(gTS/L). 1228(gVS/
L). 149.0(gCOD/L]. 83.7(g 71 v K COD/L) (it 7k
{t¥ COD & L T?(g/L)).1135(mgNH4-N/L) TH -
725
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KFRED *

BB EEY OFRVERTALEL X, HCI KA %2 2 3%
¥ 52 LI DITw, EEEORIIZ, KOH KEHR %
BT AI2E 5T, pH% 80 = 0.1 [ZFAEEL 72,

pHId, KEHBEXMLTI025601%HL L)
L. 20, 60 =01, 60 =03, 60 =05, 60 =
07. 60 09D pHBIWRE.,. pHa Y M u—
A L T KOH KB ORI & - T BB 1 il
L7

SRR IIRE A S A —CHB LT, mEa Vb
O— )V ENERICE S, BT AL 20/ (R
W) %1~ 5KEHHRECRIZE L 72,

DA

INA F AR OKRFRE - CHAREII T A7 0~
N5 74 —THlEL, TS, VS, COD, 7>YE=7
BRI, A Y v — Kk (Clescer] 132>,1998) 12X -
TREYD R O X, et hiE (72 R T 130,
1956) 12 & o CTHIEL 720

WEME OB

BT HREBETOTF F 1) KERE (DNA) %
i UKL 72,

EWALEEEE T O DNA R X 5 — 2 L BHEG
AR L L2 BLH) T L BT 2 VL MR 2 R

AR L 7o
RERIER C R

pH DR = 01 ~ = 09 OFEPH T, RFEKFEER
BEOH —71E BIE Gompertz HERIZ X <L L 72,
FEMEL L B2, pHIZRAIZT2I) 6012EL72DD
WCHKEPFEELIED 72 pHIRZER £ 01 BL U+ 03
D —ATiE, VS& COD #X—ZAZ5 5 &, W
VSlg] % 72 0 137.0-1421mL] K Z 3 4w &,
COD[g] 4721 1095-1136[mL] DAKFE E b, Bk &
L CHRETEZEEED il L7- 2 TOWZEHE R D
FHHENTH o720

C AU, BRVERTALEEAYE B SEN) DK R TR SRR
EOpARSY A 7 N D= A

L L5, RAESHENT 5 & KEEEDK
B R IR T & VST & & b Icig s,
7+ 0.9 THRIASHEREL 720 069 €V DOKED KD
BRwAEERE o7,
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T 7o, FEAH DR L W7+ 0.9 fRATBIE S
M FEA T 2K FEERE O T O H D 12
ThbHEEZLNS,

BREBEE

IRFFEWE TR S N 2 T AIRIE, BEERIE. BERR
. ALBRIETH Y. TS5 0FEGIE pHIRZEIZIG LT
AL L7z pHIRZD £ 01, = 03 OHEI21E, FER
IRAERE SN B EHWIROK TE 2 HO T, ®mwKE
EHEDE L ZT S, EEAEMETH L LD o
72b DD, fRE> 05 Tk, BEBIEARSHZ S5 b
—7 FUBIE DL EA D% Y B L 720

HEEMM 2 WA ST, BRI D S FLBRIE~T 2L
WHOE BT I LI2LoT, &Y pHARZED KRR
DT 25 &I §Z P L7z,

WEMEH O DT

pH RZ2= 1206 U Tt o R % 57 9~ % 720,
SBESE T LIZIRATY » TS, BmIEFEY % 54T
L7

V) VRN L2 LS, pHRZAEBNIC
L0 EOEE S LHEIEA L2 EAMERR S T,

JBL ANV TlE, 78X MY T A)E OREERATT
HE) X, £ 0.1 R CEBRBIEL 2 TV TR 2D
HRE DR 8 HEgx HoTwi-—F, FLERERE. WHER
W FLBAEE (3 _XTLAB) dHEAREODLIT 1 EH
Kl & O Tz,

COpHREN+ 07 FTHWINT AL, 7oA M)
T LENK 1 IR E TRIEIIRT L. b D I2EEH
R L AL, ZOHEAEEITREOR 7 85k F
THIML 72,

pHIRZE+ 01 %> 7V Tl b EL & 7o 72 I,
BEEVER AR R o TV L HHRBEFEY OKEFE T
LIELIBBEENL 70X N VT LEDORETH -
725

pHRAZDHME & H 12, HEIHEKE luteriensis & 7
VAT 7 ATCCL11842 A EEMIZ 72 ) . 2 T A MY
T LNEDOETEENEA LT,

JHEAERTR luteriensis (KB O #EHERTA infantarius
HiE) 3. AMoOYBEOEMETES225DTH D,
TV T H ATCCL11842 78]k pH &6 CTHHt 3 5
Ewny Z ki nhTwni,

COWZED S BEVERTLEE (BRES 3 v 7)) 12X -
Ty TTRMICAKEEEEYWHZENIC R DL DD,
IREREEDORII D 7201213, pH O IEHE 72 Hll4H 730632
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LIERTE 5,
pH R#25 05 LI EDOWA1L, LAB OIGEIAENG L .
KFEEREZ PR )PS0, Tu—7, Gt
RLTIVH ) WERETHR Y 70 X9 7 pH Hlf2EE %
sz C. pHIRZ * 03 L FICHR/MET 5 2 & S0 3
EEZHLNDL,

¥

E 2

Ny FROKREFERBEIZB T, pH260 = 01
£ 60 = 03 THIEH S NGB ITEVIKEEERD
LN7zb 00, RED = 05 L ETlidkEEREDIE
B2 L. BRI O LB~ OB E D > 7 b
PEIE SN/ T O, pHIRZEDOMIMIEWY, 70
Z N T I AED S LABNOFEERDOZEAL b iR
7z,

INOORRIT, (BRERTLEEZ &2 kD)) FEKE
A OEE ZH S5 Lol Lz LTd, K&
RBEA RIS 57201213 pH HIEHIEESEETH D
ZEERLTWA,

<JEC &0 EH >

<JEXLD Figl. OAZE L TRl >

Figl. (a)pH6.0 = 0.1.(b) pH6.0 = 0.3.(c) pH6.0 £ 0.5,
(d) pH6.0 = 0.7, (e) pH6.0 £ 09 (2B 1T 2 FAmBEHW
2B B REFHED D O, BROKFENRE L pH
7214k

i

%

>R

%

T2k 5 pH HIfE O IEHE X o

N
5O

122V

(H AT GBS I BAT g AL F —BAiTak SERER)
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RENZNA VAP IR F-REMNA A Y AOFERICONT

QY gV oV oV ¢

FRERHID X ¥ VRIBIZE 5
VYA IZNVTAT LD
BUHLAIZ DWW T

EERRLITV -2 T RIVFX—8B

BEBmEHA R
I 55

X—7— K CEBED, BERERA ¥ U 5EE. VE AR, AR

1. EU&IC

& BIEERASHIL, BIREIR &9 2 E AR
TS 28 X AR AL TEREEL R
TBE] 2 EICEERGELTWE, TS EEEET O
BiconwT, RIFEED A, HEBZBELMED AL
100% EFEIZ 2 755 T b,

Y OEME O ETIETIZ, kEFELHET L
I VRS AAIEEER TR X AATEE
L2 LONBER L e b, BB, TV —)LATE
WENTHE -7z AR E FL AL L 2BRDIREWH
FREE L L CBEROR 2P SN 5. 20720,
IEBERS A — /1 — CTIIHEH S N5 BEBTHI O 22 e LBt &
BEICET 2 T AN F =)o LR Lo EERR
HE D,

BERTAAIE . ARFEBER O BE D A 7 JUIM & HL 24
ECHEMM I by HEH SIS Tw b LRI S b,
VA OFEREAIOMEIRIE, 7V T - VEEETHHE I
ZeIro I2AEDOMMER B 70 & % & ek 95% O mk T
DAFT) —=ThY), WHEFERZICH S N2 BB O
HEFH T EEmRTH L, LoT BHLLTL
PR D H—Th vz, FIFICEL TRERLI LA L
2 E W) RS 5o

BEBTRIE . DART. EISHRERECIE & L Coliii
BICICE DAL S NTEY) ., B AEEPPNETX S
S 42207 T 100 H OB S R s, 3=
BEBTAA % SR EE ORERL & L CHERRICWIE L T
Wize LrL. B R RO BER IO R

(80)

FWFREIZ LD . WERERMIE TS TE 2 ko
7272 VA 7 VY AT AOEERE SR L ST,
WA F A E R L C 1995 4 S BRI D 2 7 V5
AL O FEBISEICE T L TB ). 2002 FEi2HITD
S EHEM A %R, 20034EICT T M EERL
TRERFID X & AL L FEMEIZ L 2 ) A4 7V IZHLY
FAMTE L7z E 51T, 8 3WBERT 7 — L 124F ) 78 1
Iz & 0. 2006 12 B TR T 120 4 -
VT N EERL, Dok, X574 558 EEIC X
5201 EORFE YA 7 VT T v Ol E &
ORISR T~ DN A T F AR B AG. 2014 4E 0
SINA F T ABERFIH O 720 OFET e F )L ¥ —
o [ 58 B HURAS #IFE % > 72 3 EAR R E 2 CBAED
VAT AIIE STV,

AN, YHOFEBEEHRIO A & VB L H) A
7V O % N 5o

2. VYA IV AT A

F 18t oRLE VA 2 VT T bDOY AT A
Tu—%R_RLTW5, 77 bOKEHETIIREBRZ
A To72, T AL, BILE SO X, R
Y BT A, BRSO A B L UNA
HAFH 70 AD 4 DOTHER SN TS, 77 b
OFEENIERWICHLTIT>TBY . BEERSLAA T
D &9 IR SR DR RBVERE O A EH 15T
LTw5, @zl 24 FEfE] 3 TIT-TH Y. 2014
AEREIZIXAE I 330 Hjitiak & FRE) S & 72

BIALEL 7 0 & A Cld, BERTAA. Bl S TR & BF
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X 1

SN L FURNIE & 2 WIECT B XTI Z e
THEKZERBEST 2, HEH =13, BB A1 H 650t,
FLIFDTH 0t &7 Do BERAIZ, A4 THH 51
B CEFEA % SN, AT H 54 2km B 7238
HHIE»SIE% 7 a—1) — Tk S b JFKIE,
BEBTHIE N < — I VTR L7235 T2 KR TR L
72b 0L TIGHEKERAET %,

Ay VEEETOY AT, FUKE FERERA ¥ ¥
BEEHFRDONAF) T 7 ZIZHALT, 5 HE 55C T
RS TNA T HAZEIT 5,

FEEEALIE 7 0 & A Tld, A ¥ U REER OB
HEFREEEH) & A PREEER] 2 1A L TR C B o0
%y WEIE R LRSI L D EBFRERE LT
KB SN Do EIEEBIITIEROMEE 1T REE L T
WRIZU A 72V END,

A F AR T A Tld, FILL 72N F H A
MEBLOEBNE LTHHT %50 N1 4 T ADHK
X, A% 2 60%. b 40%. FitfbkF 1,000ppm
TYaFHridmE SN TRy, 0o, BRIL#EZ
Fedl L 72 Bitnss O bk & 2 Mot BR ALK £ Tl
WE, #B T A 13A R 5 oEE () 23M]/Nm?)
ZROBRELE LCHEMMACTE S, B LA T
2 HARNVTIZ—EERICIERE %R, VA 72V T 5
Y MAIZBWT A Y SRS O GIRR B T35 & Hii %
SN L BEBRA O B 5 % W AE L 727K 55 85% D Bk

(81)

FEBEHIO X Z VIEEZ L BT A 2NV AT ADOFHLAIZONT

A7V AT L708—-K

x1 FREEFAOHERK
H H FHERTAT
Total Solid (mg/L) 37,000
Suspended Solid (mg/L) 25,000
BODs (mg/L) 32,000
CODcr (mg/L) 70,000
Total nitrogen (mg/L) 2,400
Total phosphate (mg/L) 280
Water content (%) 95.0
pH (&) 4.2

T—F 2R BRI ARALE O BGE, BER R T
MOZELRBIFEE LTORAS THEL FEEROMBE L L
TENTIAHIH SN %o

3. XACREBEIORX

31 FREFAOMERK

F11E, LB SHEE SN A FEBRE A O 2R
LTwa, Fe LT AR CRiED
PEIRMED A S ) —THH I ENETONE, =B,
HKIZOWTHIZIZR UMK TH 5o
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(82)

A & FIH
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. #2412 VEA REEDMETY L7z, DA, VFA
o EF@ERS RS N 2BIE, MESEEZ RN 5
& VFABEMET LTEE L. 2OMHFD XS
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BltE L720 TFMDIINA F ) T 7 ¥ O KFERE AN
AR L 720 RICI6 HEI DN 1 ) 7 7 iK1k 14,
UM 1A 7 0E LzHP 6 B FEREEA &
I 18 e DR IE & v ) B BalBi 2 10 HE# D
BLTze ZORERERA IR L7z, RERBAMGE 1 HHE
256 2 HEIZ2T T VFA BEHH 2000mg/L Tk
A L7 D VEA JBEMET L TLRE L7z, 72,
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HM O BAME R ER T, 11 H H 25 24 By
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X 5
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PREHFIH & B MW EE L VEE L TBY . %BFE
VIR % S FEAE T 2 RIS A A A % FEARRYITH)
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BEr 6 24 IR COREETEGE T2 BT 2 AR EEH
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v M OEIRFRIESE R TH ). XA A )T
DORIRIEIEK & 72 B BB SR T H 5 72 OB & 1T
EAEVEE L, Ly HAE NS F T ASEE
=L )BRERETIGORENS ., BEEETET1
HICWE B E DR L0 LA T TR MG TET
Whrotz, 2T, BETHE) EMORE T AD—
A M AEERIC L) HPICBIRIE A2 T £
FUE. 1 HOEMBONA F HASEEREEZNEND
FIHEOT =5 % F L7z, RIS, FARBEAE NS F
HASHEORMZEZZRE L7 LT, HHOERZ I
R A H2SBEII»IT COmEEREEE X
OIS BIEEIE S K EAS TV & ) RERR A S —
R L7 B6 1. 1 HIZ 650m? OBEETF & 24
M CHLE - 2B, 0 24 B3 — 12 F R 2R AL
AL AMEEERE LA EERL Tw
bo TOWNMAIZEY . HFEOINA I H AFHEED
HE 2 CRERTBLE L~ DN A F 7 AR E K 10%
ESoiz, BIE. CoORMEAEERAHH L T, 13T
100% 22BN INA T H A B BRIFIHTE TV 5,

4. BREFAYD YA 7 IVEEIDRERR

41 N A HIFIRIRR

R 7. BN ogF 5 ARIE B L OCFHED
A RL T b, BERULHO 2006 FFE 225 2010 4F
FEF Tud. FIHEA30% K23 X %o 72 A%
2011 FEFEDOARIIEZ TIHADORA FRELE L Cofit
KEBAIE R 2014 4EFE DN A T ASEBEEAEIZ X Y 75%
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72D, FELEOEEGIEEIED 9 A72o727
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MR RS 2SR 2 . RIS T OESR A 7R
BAF 4 E, NA T T AFEEIAE L > T b,
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X7 /NAFHXERE EFIAROHRE

42 YA 7IEBOESR

Lt SHE SN D BERA 2 BERE & L CTHMRIC 2R
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