BT RRCE - $36% - 1999 (Bnvironnental Engineering Research. Vol. 36, 1999)

(18) [ESEEFREVIEICH TD U UBREBIEDETTILAEN
—RATROERIER L S TR BT AWM EROEE

Model Analysis for Biological Phosphorus Removal in SBR Activated Sludge Process:
Effects of organic substrate composition and remaining nitrate at mixing phase

FEE B, EK BT, B AT
Masafumi FUJITA”, Hiroaki FURUMAT’, and Fumiyuki NAKAJIMA”

ABSTRACT; An anaerobic/aerobic sequencing batch activated sludge reactor was operated by using synthetic wastewater
consisted of peptone and glucose as carbon sources. The response of phosphorus release and uptake to different carbon
sources was investigated by conducting three different experiments. After achieving a good biological phosphorus removal,
the organic substrates were changed solely to glucose, to peptone and to sodium acetate respectively. It was found out that
the wastewater having sodium acetate yielded highest phosphorus release and that peptone gave the lowest. The difference
in the phosphorus release and uptake was appeared to be strongly dependent on organic substrate composition in relation to
hydrolysis and fermentation process.

Other sets of experiment were also performed to investigate the effect of remaining nitrate at mixing phase on
phosphorus removal. Nitrate concentrations were adjusted to 10 and 20 mg-N/L at the imitial mixing phase. It was found
out that the nitrate addition suppressed phosphorus release during a whole mixing phase, the less phosphorus release with
limited PHA storage seemed to increase effluent phosphorus concentration afterwards. Therefore in order to achieve
reliable phosphorus removal, the nitrate at the beginning of initial feed/mixing phase should be as low as possible. A SBR
model based on IAWQ ASM2 was applied to explain the phosphorus and nitrate dynamics in the response experiments that
were carried out for continuous period of 28 days. The long-term simulation results well explain the dynamics of
phosphorus and nitrogen during a cycle as well as effluent water quality, when denitrification process by Poly-phosphate
Accumulating Organisms was considered and kinetic parameters were adjusted for the synthetic organic substrates.
KEYWORDS; biological phosphorus removal, organic substrate composition, remaining nitrate, SBR activated sludge
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TR Y U EBERERE X 25, B/NElEN TV A ERENNE Z WD, FTEL, BT, AU Y UEBEE
HFEEELECRETAILT, VUV REEERERIETHD L THRENDS, KT T, NIA<RE
EERETHZ L2, —HEOEEERIIBT Z/KEEBOHELITo DD, N A2 BELERS
9, DA A7) PHA EREE T qu FEDICER L THERRAL. TORE, ~T b/ 7
T—RARANLTFAKDEHEBETH S 3 mg-COD/mg-CODyy.day 7> 5 4 mg-COD/mg-CODpyp.day (ZEE T 5HZ & T,
IOBSFERTILNTER. ZO1HA AT, BilgT N Y AEMOEBERIC L AAEICEELTE
v, 57N E, PHAZEEEEH @ am< AEL 2 LEERE UL bR TE 5.

NT R REEDOr—A b, Bl MY 7 AEEO A L FRRC, MAERLIRIZBT S U RN
fRandfpERL -7 (B-3). =7 ik, ETFKICETNDBREREY L 0 EIOROENET - E %
LRBRD, R-EITRLEZLEIIE, XTI a—RRANLTFAROF—R T, MASBHEEEHK, %
3 day' 75 5 day! ~EEBDIEE LT L. EBFATHE, HEEEEIRS Th IS RRIEE S X 13,
RANLTARDEL THDT by EEEFERICHET ZRONEENDHTD, X7 F T IChbE T
SHEEERERETAILIITE T Sday' i & ¥ THDH. LHrLass, KERTIITSTORAEEY
WRT R ThBHED, MKSEREESE K. % Sday! 725 8day IZEFE LIz 25, MAERTRICBITS
U UMHEBRABERS BRI ENTEX, Fir, ‘-ITRLELIWE, | BROUEKY VEELHE
FTAHIENTE.

BRI, FUBETTLOESMEBOFREIZONWT, g MY VAREDOr — AW TDAERT 5.
BELZ SR CODer DERMEEZTR L TH LR Dlehz, FEEEY S, & REMEHERY S DHBRERE2 R L.
INLOAEEY, EREITHIT DB CODer 12BN T A, L, BREMEEEY ST, VAo EEL
T 0.1 mg-CODL BEIZLMREL bR T2 ol. ERTHE, 1 7 AVFIHNC 23 mg-COD/L DHEEEMIBTF
TEL TS, MRS BIEY (Soluble Microbial Products, SMP)? T A FIREMM BV . i, =H
BEZ S e L ESRIEESRAET T DT, BRAEEREDREFEDHEATDIZ LIZL), 58D
FEPTRICHRTE A EBBICRESNTOAL, BREETT N TR, SA A ANLARINDRBE
WE—FIEEL TN, ERTRLN L) e A 7 VIIICERET 2 ERIEE 2RI+ 52413 T
XMoot L Lans, BEEY S, BEORAER TS A HEMERCREIRICRIT 2 HIER
OERIE, BRTHIENTER

@) BEREIBICHBHERSBRETLIY —A0 1 Y12 ORAEER

B A 7 AR B SR A SREI AN L oy — A OBATR B %, BECERME ST L TH BE-6 DRzt ER
TRLE AABEFATE, R Y VBEEEREOREEOMAMAREIT> UL, HPTERETRE
TOY VBETCEHEST 5 e TE . WY CBEEEEORZROEARHZTDROERIE,
BTRETE 1205285 Y VBER, WTFhOr—2ATHH9 05 me-PL & REL bR TV, BT
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WFNROr— 2T, BRIRBIIBWTHT DTS 28 Y ERBNMToR TS, HETHET Z X
TEiphpot. KY Y UBEEEEICES Y CEREER 0, KRTERSN TS, RGHEIHREsEE
FRES 20 mgN/L ICTHE LIy —A%BIC L 5T, Y o BREEISE/ NEE S A BERIC OV TS 725
o, RPOEEDEE~DEEERIT 5.

r =Qpp- DO . PO, -P X Kona! Xpao . (KMAX"XPP /XPAO)
Peuptake ™
? " Kp DO Ky +PO, =P Kt Xpiaa/ X Kipp HKax= Ko/ Xeao)

Xo @

T, g WU U UEEETEEE TS (mg-Pimg-CODpoday), DO : AFEAREE (mg-0,L), Ky : BED
FAANES (mg-OJ/L), POP: U EEEE (mg-P/L), Kps: U VEEOBFIES (mg-PL), X : PHA BE (mg-
CODpia/L), Xpno @ U U U BEETEAEEE (mg-CODpo/L), Koy : PHA OBFIES (ng-CODp/L), Ky
AU Y CBEBWECRKRY U VBEEHEE (mg-P/img-CODp), Xp: RU U VEERE (mg-PL), Kg:HRY
U U BEEREOMINTE (ng-P/mg-CODpo) TH B,

EF, DOKADOYDIEIZDUWLTY, EFE TITRKALEIIRWT, BFBRREED 25 my/L KHlsn Tk
v, HECTLELERE DO BEREVCERENTWE I S, ZOEOEETIEL LRV, PO,
P/(KpstPO,-P)F & U Kipe-Xeo Keno) M Kippt KyiaxXopXoao) DIBIZ-DWTHE, BRE TREFMERICBSIT 2 Y VB
PO P BEBLUONRY U VBEEHEHORY U VBB A EEEE Kux-Xe/Xeno) DEHEED, FhEh 148
mg-P/L, 0.11 mg-P/mg-CODp, TH Y, U VEEOEIFITEE Kos X Y U VEEETEDOSITER K PREM/TH D
0.2 mg-P/L, 0.02 mg-P/mg-CODp iZLEARTRE WS, TNHDIEOFELEZ SN2, & 25D, Kena/Xeao)
KKppn TXpra/Xpao) DIBIZONWTIE, BRRKTREMBEANCRIT 2R Y U U EBEEEFEO PHA SHFE Xopa/Xeao)
DEEMEIL 0.001 mg-CODyy/meg-CODpe T Y, PHA OFIFIEE Koua DIREMETH D 0.05 mg-CODpy/mg-
CODppo (LR TIEFITNE o2 (H-9). - T, ZOHENY A EREEOBR/NHIIIKE S FEBL TV
EZxbh3.

AFEBRICEVTIL, EHTRE TR CHBEE

FATSRECRE L LD b D, ERERME o

CEARBHIEC LY, KU U L RERAEIC LS Q& oo | Kena0.05 meCODeme-CODrso
PHA &Hb AT bOL I END. AHETL, 35 .|

IOBERERSN TS, T, BRCBES 5 XexalXeao

N-BIITETOY V*;%Hi‘i, ﬁﬁslfgfﬁﬁg*ﬁ 3 g 002 1 0.001 mg-CODpua/mg-CODpao
ENBHARE PHA THAZL, A 7B TH £ 9 oo |

BEHD PHA BIZEKIF LTV D EEZ bhD. B = Q

Wz g, EL, YA 2 A0 PHA SHRIT, 000 ‘

FOBMER L BUENSHD. FIT, HA I NAH) 0 60 120 180 240 300 360

Hizbi 2R U S BEERMED PHA S ERERIT
SR A SETHELEE DS, 003 mg- K9 RUUVEEREEOD PHA SHEOHTIE
COD,yup/mg-CODpo D & %, RETRUTHIT 5 U V4B (NO;~N 20mg-N/L FRANRER)

BUREEHRTAZ LN TEE. LaLess, B

9 IIREND L ST, YA 7 A O PHA EFFFHEMEIE 0.004 mg-CODyys/mg-CODpo FBREE T D, BATEHERE
TROFMEIZEESIFEFITED. ZOEWPHA SERIL, RV VEEFIHE~OBBEMHAARIIE, HE
B3RO PHA HBRZBMNSND Z EIZERLTWD L bZEXx bk, 2T, RV VU UBEEREEOMREFEE
RHEATOTI, EBEEGROY—ADOEEMREHE LZ. TORE, 4 7L AHICEiT 5 PHA §HFET 0.012
mg-CODypy/mg-CODpy & FHE &N, HERMIGALZZE LIGEICH~EMIC S REL bhz boo,
BEIRICEITS Y EREFHIRTHER 0.03 mg-CODpy,/mg-CODypyo (2T EER T, BRIBTOY L BREH
B3 TIIEL R ok, EoTC, VI BROB/NHEL, BEROHEIGALISTIZE D O TR,
PHA B E L~ HEOBRMICHIERSH Y, ZOBEL-VUIEL B5T 5 PHA ORFEL Ky, PHEDRE
KRN ORMNRH D 2 LR AN, 41, PHA DERBRERE T, PHA EH0ET VHE COBRMEL R
LTONKLERSHS.

Time (min)
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6. T

NT RS TN A= 2RO AT T AERNT, G RENRIEEERLEER LTV, U EREHLLEH)
GIE LTREED S 1 A I AT AL TFROBEMWMEE, ThEtns/ia—X, FigT U oA, XF M
WEFETE 37— ADERE A AT AHBEEREEY, £h2H 10me-NL, 20mg-N/L (ZFRE
L7z 2 r—ADFEER, B35 r—2A0BEERY | » ABIZE> TITW, AFENY VIRECSAHEEYH
Nt FORER, BEERAO | S I VOFEEBYHEBEELTTYL, KU Y CEBEEEMEE O PHA THEICE
HEY UHREBRBICKESEEL QWL FLT, 3L AROLEKY VBEIZLHEL WL RY Y
VEERMESEEN R TE ARG L, HBXEREIC I IIKOIRRE T n A RRThERIATTE R
WEE O T, PHAZHEEIERENAZLO L TFRING. A 7 A BICHEBEERLBRERMLIZ 7 —
ATL, ERTRCHBEMZERNETF LD, BRRES TSRS NZ -1ZICHELL T, BRIE
TIEY UERABRONE. LML, WTFnosr—2ATYhH, 1 BEOLEKRY VBEITER L Tu v,

E 5T, JIAWQ ASM2 O A% BRI L - Eo R IEEBRAEE T AT, BIIFERITIATLTARD
EEEZBWT, S A REERRETLH D LR L CERHER TR, NEERABITA 1Y
A7 NDY CBERIIINE, ERMMICBITALEKY VEBELHERTAZENTER. R U o BEEMA
HD PHA EHEPLANBEEF A TREEL TORWR Y Y VEEEBRHEELS OBRESOEESEEREEZET 5
ZLiITEY, ELIERCY VERBBRTELLOLEZLND.

HEE
AL, BWETESRAOMEFR L DERMETH L. FHIEELDHHIHD, RITEOHEEBK, £
ARERENLIIBERIBERZVEE WL, ZKEL, #EsrET5.
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