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Treatment Efficiency and Characteristic of Bacteria
in USB-Aerobic Biofilter Circulating Process

LRt MR KETT. BAE AT ARk
Hai Nan KONG*, Yuhei INAMORI**, Hiroshi NAKANISHI®*, Ryuichi SUDO***

ABSTRACT; This study dealt with treastment efficiency, granulation property, property of bacteria
and activity denitrification of circulating process, which consisted of self granulation process
and aerobic biofilter filled with ceramics, under high loading of 5. 25kgTOC-m™3-day*, 0. 94kg?-N-
n~3-day”' (RT6. 2h) for two vears. The results obtained from this study were as follows:

{1)Stable treatment characteristics were observed and removal rates of TOC and T-N were nearly
97% and 70% respectively. (2)Compared with non-cireulation process, the MLVSS of granule was hi-
gher in this process, and the average diameter of granule was bigger, and granulation property
maintained in two years. (3)Stable treatment was performed when the loading fluctuation was cha-
nged within £20% however, when the loading fluctuation reached to +40% egranulation property
was effected and removal rates became lower. (4)When the operation temperature rose from 20°C to
30°C, the granulation property became betier and removal rates became higher, on the contrary
when the operation temperaiure fell down to 10°C, the granule floated out and the removal rates
of TOC and T-N became lower greatly. (5) The number and activity of denitrifying bacteria per un-
it volume of self granulastion reactor were 20 and 40 times higher than those im Anoxic-oxic Act-
ivated Sludge Process

KEY WORD; UASB, Aerobic biofilter, Circulating process, Granulation property, Advanced treatment.
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- VOB R CEBERFOEH BB WA RIBEL REITHICOVWTOHNROERMIILETH S,
KIFETR FROEEEA. BFRECEN - ¥5 I v 7 AREFEAKR IO L A 2B T 55.25kgT0C-n3-
day~*,0.94kgT-N-m 3-day *(HRT6.20M)BEF COBREHR ZHF B WTH 2 EROREHEIC b= - THEY .
BREEE., BERER. Vo2 - VOB, V522 - VORSBER RN, BERtrTZ
OEEMRMFICBI28H . KBEZEFS Tt AQNEHES S =2 - VBT RETZELHES
MZT B LEBERNE LTERMBN 2T,

N Agitator
2 ERNE @D
l iV e Y
2.1 XH¥E Gas-solid 7" I* T Erfiuent — Effluent
" . Y Gas separator of USB i .4
EREEOB B FiglizmT & holder )
BHTHY . BRMEEHIER 0 Outlet pipe Settling
. _ of sludge o tank
A LFREEMEEO S 3y uss | Biofilter
T ARBEFRAED BHERENT |\ reactor Granule reactor corami
& , y_Air-lift| pg-peramics
Wo. BEERTHEAR. RX 2 (p Feeﬂng Recirculate CP pipe] F
yvy . BEBERRIY VI H pump pump o Outlet pipe
3 ~ of sludge
ABRETY . RKRAKRY T B Wastewater Inffluent Inﬂluer‘n of air

BEAPLERINTVWS, HD tank
BHRIEY V7 ik, PIE60m. & Fig1. Schematic diagram of treatment process

Eim, EFEMN2.81OEMBEL 2D LD2.810ERKMHIEI, 520 | RIPHICER U -PNRTEHS SR
RIny v/ WEBEBITESR LR >TWS, B, PROBRE - AOETREROFE Tlr.p.nT
EEET B L DWRELE, BFKiE. FAR VT CHEEBRRIGY Y7 T8» 5 FRRTELNS . BRET
B. 7222 - WHER P RIREHKECREAKL ML . BRSBTS =2 -V e FA | NEKICH
B3, 7522 - VBT UERBREERTCBWTERNS F8E COMTRESEZ 545, 7
S22 - NVORENERBIZONTETOEFORPEIRL 2o T LS. 8. THoOMTERENTD
NBZEICRDMEMHOMGHIIBIZ2EVWVNTTERBDEEXONS , BET AT A INELR CINE
T, MK EE AN SO BRo O 5RET 5,

PSR AER L. HERI0NM, £ 0.88m, HAHE5.61 0 BT Table 1. Composition of mediun
DELSIVIAREARAREEDSAD 2.81DWLEEMS

BREALTWS, BRBOFIZEI 7Y 7 FEBNREX . Constituent mg-17*
THEEEELRSTEY, 7Y 7 FENIC, BE4~6m Glucose 2,800
OS5Iy I AMKBEEIRTNWS, kB, £53Iv % mﬁﬁmmm a?O
ADPMHE ., lEREELI2~50m2-g"1 | #%&E)E0.2~0.5¢-ml KC1 100
U RMFEE.4~0.7gml 1 TH o . BRI TY 7 ﬁgaWN %%
FETHEMAOELR, [ADCLEFRIZED, kM7 7 FeS04-H,0 80
FEORMCEET 2L R-TWD, 28, RXAH 5353“0 f&o
TR BILITRARDOIF3~4ng- 1 iz 25 & 5 ICHE L '
. BOBHRISY v 7 OREKSFRESKRD LN 5 ™s 2ml-171
WAL, I3y 7 ABEORHDEMBE LM Tbh, T0C 1,400
VR THME hefic, BEBNRIGY V7 IR L. o 120
B LI A7 S BIR O VBN BIRET 5 & 51072 - T-p 10

TW3, 2B, EREEII20°COEEBICHELE,
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2.2 ATHEK
ATIHK DX TablelicRTEBH THD . a2 -

Table 2. Composition of TMS

A UMY IVEREETRA L L HSH L MISENE S Constituent mg-1°!
BLTWS, 25, THSHIOMMRIETable2ic RT LB D THh H3BOs 50
3, = OEHATHEK % KEK TIOCKI,400mg- 11, T-N§Y gﬁgiz - gg
- 2° 2
250mg- 1" M2 B & S HRU. pHT.8ICTHE L THW:, MnCl,-4H,0 500
2.3 EBRAH (NH4)6Mo7024 50
% AlCl5 30
(1) ERFF L WEBNE CoCl,-6H-0 150
ZRUND EERZ{FiE Table 3IZRT L BOTH B, HER NiCl2-6H20 100
LIFBERAZADBOERALNRE T Lizthic, BERR. FEBE HCl oml
% D % 2 MLVSS#50, 000, 40,000mg- 1 'O EHED VS5 = 2 — H20 1,000m]
v % B 22 12 1 HA T RS AIMLVSS40, 000
el ?}Jﬁﬁ?%}? , ne Table 3. Operational conditions
AN kB LS ICHE L THEEROR
UN1, 3¢ FEIEIRRORUN2, 4D R G ¥ v
Rate of Concentration _Loading
TR THEB L. BB [RN Circu- circu- T0C  T-N  T0C T-N  HRT Temp.
ERIEBON 5 LBAOBEEEL L No lation lation  (mg-1"')  (kg-m3-day™*) (h) (°C)
TRDF=A, RUNL, 2i33.5kgT0C-m™2- 1 with 4 1,400 250 3.5 0.63 9.3 20
day-1,0.63kgT-N-m-3-day-*(HRTS.3h). | 2 without — 1,400 250 3.5 0.63 8.3 20
] D 3 with 4 1,400 250 5.25 0.84 6.2 20
RUN3,41%5.25kgT0C-m™2-day™", 0.94k 4 without — 1.400 250 5.95 0.94 8.2 20

gT-N-m-3-day ! (HRT6.20)ICRE L.

¥ 72 PR ARICBRIFRENEER 70t A OMLVSSHI4, 000mg - 1 1 D iEM B % 0.5 13858 L 1= A8, &
BRI7-Y I NEESGARBHEEETRDE, RUNLSZERRL L. BBILI~MIEBREL. RY ARV

TTEET DL DI L. RUNZ, HFHEERR E L TEET 3 L5 L%,

WMBERIIZOWTIE, SRNOLBKENRE L L 2HRALELETC. OERE LS 70 L L, W8
XD LD FIE. MAKLREKDTOC, T-N,88. WARER, BRI ASHERICOWTEKEMBEICE =,
SSIKOWTHRAIRNEIVRRBRLBRICHEBE L., TAREBIZOWTEHG)RICEIWRALBRICHBELTRD
feo BIRERBIZOWTHMALDRD, D Q)XNLVERELERICHE L., ELT. HAKIOCE T-N
%100%% UT. HHKTOCLT-N, BET A MLHEER . BSRERBICN T RE L EROLERIZOWCE

BLORDE,
KB TH OTEIEE (L) X MLSS — EERBHIMFF D5 JEF (1) X MLSS
BURERE=
(mg-1"1) L HS7% 0 FKE(-H1) x BRI (H)

HROKR(ER) (ng- 1) =BRAERE (g 17") x BEE B (MLVSS/MLSS) X Bk KR (ZR)G R --(2)
WHEEDRKHR(BHR)(ng- 1) = WHEACHH O FEKFELISS(ng- 1) X SSEA & BE(MLVSS/MLSS) X i &

fﬂ%ﬁ(gi)%iﬂﬂ ............................................. (3)
T ERRR(ER)ERIL= (BETRMMCH 7400 s2No . 17& D )12/24.44=0.49(2.38/24.44=0.097)- - - - (4)
REHADRFZ(BR)(mg- 1" ) =HARER(DX 1Im01/22. 4(1)XC)FFB- - c-vrvrreenrernnnn. (5)
BREBBOBEICB T BULSSOREIZ>W TR, RIS V7D 7522 - VB2 TRTED ELTH—IC
BIHESLTHOITo =,
Q) EHOXE

SEEBAtO Ao EECH T2 AR EHOMHEFECRETEE I DWITRWS >hoBENH B> D
M, I TRIBEFLABERFCH L TAHESS WA R 3BEE2REITHICEEHL TR 2177, T4 b
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B BEEOER  FRERECBWTARES. 25kgT0C -n3-day?,0.94kgT-N-m~?-day - ! (HRT6. 2h) (DR &
THEEE L TWARIN AU EROREE L 202 BE Lzb 2. Fig AR T LS ICAFOEIES £20%i2
BELT2HHAMEE L%, 2EEE +0%CELT 20 BEEEL2T- .

GIKBEBOBE

s oS HDEREICBWTEBaN % Table 4. Operational conditions of temperature
O FTER(2°C)NH10°CRREICERE
METT2 & . ABICEIEENSLT Concentration _Loading

RUN Temp. Rate of TOC T-N TOC T-N HRT

- N $6) = >
6;tﬁ\ﬁ%é NTn3BH )\ TR No (oc) circulation (mg-l'i) (kg.m_3_day_1) (h)

B B DR - WIAREFRA SR Tat

. . 5 10 4 1,400 250  5.25 0.94 6.2

7Y pi=1 Y - = ’
AR THEEOREBICERD L TR 6 20 4 1.400 950  5.95 0.94 6.2
fFofz. BERHERIE. 20°COERE 7 3 4 1,400 250 5.25 0.94 6.2

ZBWT., BEBHEGY V7 LIFRA

RLAADEEBERE 02 A R2HENWT., L3Ld5.25kgT0C-n3-day~1,0.94kgT-N-m~3-day~ ' (HRT6 . 2h )&
DEFRACBWT, EMERESRE L 722 & ZHER L RIZ, TablediZRe 542, RINBD Y 5 =2 — b
(34— 2 34 LT10°C (RUNS) | 20°C (RUNB) . 30°C (RUN7) %2 WfF LT ZDEREICBEWT. #1290
BB %o 7z,

EOBHRKIGS Y707 522 - VOERE., REFHOEN. 2 HERCREEEIC>WTHBE LTH
ROFHRBRER, - FRIEEBRE T O L AL B ET o, 2B, ZOFNRBAFRIERBRE 70 R
1. JEKBOD & T-NA$% %4 200mg-1-1 | 50mg- 1~ "¢, BODEAFA%0.6kgBOD-m™3-day-! . HRTH) SEFM. {BIEI4ic
RELTH—FEHORIBHERERVFr - VEBOERBETHS.

2.4 RT3

(1)T0C : 75 A FHME (Whatman GF/C 7 V¥ =) THBLEEEIZOWTHRMRENTE (BEEER
TOC-500%Y) TAHFL 1=,

(2)T-N, NHa-N, NOs-N: LD LT DWW T TECHNICON HBISMREITRHTL =,

GYHABAM : T FRRBAE ) ICEL. TARRRL. TAREREMEL. HA70Y F757%
Ik DA AT T (BEBERTGC-T8L) TCHy. COz. N2 NOBR XD H AR AW L=, 25, K00
RIS Al Molecular sieve 13X FWT . 0°CIZK# L TN0%2 T X ¥, 300°C AL TARA D A
CEALTAIRLE,

BTS2 —=NONF., MIELBE: V521 - VOEHRBICO>WTIR, RISERO L# L BRO& 4
104 AT DARMIZ I L. SKEAL IS, EAEESMIEHBE LTAWE, 2B, Y5-I
OBEIL ., JEEMBL EEN BT EMETHE (SEMB) X DiFo Tz,

ORLZEBOWE : HEHORBEHMPN)IX . FRABRGEOMPNEICHE LS B2 kY RA THEH
WRe L., s SBRIE, 10ERFETEBARBEE O MBS % 5% U, SRS nl 2 K2 E /1
ltaySEHISnlD A - = RERESAIC e e B L. 30°C. 10HEEE U TEHE L. SEHOESa~OEL
&, HBELHOESE:E . X, CAOB{LLAKRIIHAREL D HEHOEFE2HTE L, ZMBuE (5K1K)
&0 REFREEH L., 8. BEEBEREEIIOVWTR, BHE0WMIHREL. VY522 -V TR—5
FESRE T, —AHELL Z0BBE-AEBERED T2 LD CTo 1k, £ 752 2 — WiZ30k
MOBEREDCHE LRI E2RBRED. BoBAEFRKBAE Lz, 2B, PRESORBRE TS =
21— VOREOWI/3L ok, B -FREHBRTE—AHES I 27502,

(8RB OBE « BREEMIX. 10004 7V E VI, dmlp TS =2~V HBWIRER LNl R
KEFEAL. 20E. BAOTKHEAY TLATATER L., 200CHEEZET. ¥I30H nin ' DEEREE > THE
BL, ~ERHILIINITVEYZEE LT, KBBEON, -NEERRE L. E2RBEEORHECHIG &
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D, V222 -VeiEROREFREZHEB L., 2B, HEAFEKE, FKOZREZWHIRRE L. B
REBFL LTHBREERONBREOLY /- VEML 2D TH S,

Table 5. TOC,T-N removal and property of gas production

3. HEBLUSHE
Rate of TOC TN Gas

3.1 7u A DMHFHE RUN Circu circu removal removal production N, CHs C0, N20
1) B8 LE2RoRE No -lation -lation (%) (%) n>keg?'TOC (%) (%) (%) &%
TotE 1 with 4 98.2 71.2 1.42 7.8 56.5 35.7 0.0
1990£E9 8 M 5 19924F9H 2 without - 97.8 24.2 1.26 2.6 67.0 30.4 0.0
oy 3 with 4 98.0 73.3 1.32 8.2 53.8 38.1 0.0
ETOXN 2 FRIOKHRE 4 withut — 96.3 2.0 1.14 1.8 60.8 37.3 0.0

B35 RUND Y . -
BRBREFDOEERTablebiZ/RT BN TH S, EHHEOBEREIR . TOCE T-NREEIZBWT . RINLT
ENEh2.87%,8.41% . RUN2T1.72%,2.64%, RUN3T2.63%,7.21%. RUNAT1.93%,3.15%TdH - /= .

EHEDOREERIGEGHEN4BRBIIRE L. COKEDRE L ERRICZBWT., BOBRRIEY
v OTCKREFEIE, JEMEERRADRUN, 4TE 2#190.5%, 88%. TEEERMRUNL, ST AZK92.2%.91.1%TH- 72,
FREAKWEE TE2ED AT AR, FEEERORINZ, 4TE 2 #797.8%, 96.3% {§5HR DRUNL,3TH
2$998.2% . 9BETH o, REMICBWT, BEIATIFAMAIKE2ERT 22 L ICE D B AKDEED
FERFZONI/SERCAERI NP LD T BERATHE., TOCRERIHEER L KEDRN-EZ
BRI NE, 2 BRETE, CHY AIEERERIEBERRLD 12.0~15.9%P W2 L BB I A,
ZOFRERIIONWT, SBEICRITILENDZLEALND.

FHROB KR &R Table 6. Mass balance of carbon in self granulation reactor
BERRFI O BRI ICREL
. COKROKELLR Influent _ Effluent Gas Sludge Totals
o B2 B2 8K RUN Circu 88 Dissolved CHa €02
et VI DT-NBRERIX . No ~-lation mg-l“ mg-l“ mg-1"'  mg-1-? mg-1-! mg-l“ (%)
JEBBERDRIN2 4ATR~ 1 with 372 8.6 29.0 160.0 101.2 23.8 -—
BI17.8%. 14.2%. 6B (100%) (2.3) (7.8) (43.0) (21.2) (6.4) (88.7)
DRUN1, 3432 % #963.3% . 2 without 1,30 42.8 131.1 624.1 283.2 41.4 —
85.4%TH o1, BB (100%) (3.1) (9.5) (45.2) (20.5) (3.0) (81.3)

RRDRUNL, 3TIE NO2us
-NDOFREOERIZIFL A
CRAhRhot, iF

Table 7. Mass balance of nitrogen in self granulation reactor

EMAKREEDER TN EUN gi?’:u Influent = lilffll)l'xent1 — gas Sludge Totals
R o -lation issolv 2
BREREIL, FEBRADRY ng-l”! mgeltt mgelt? mg-l"!  mgel! %
N2,4T&~24.2%. 20%.
FERORNL 3'6%’271 1 with 102 2.6 35.3 77.9 7.1 -
s ’ ' (100)  (2.5) (34.6) (76.4) (7.0)  (120.5)
2%, 13.3%TH v HER
DERBEE S EESR 2 without 250 8.5 205.5 6.5 8.2 -
kA Be R % (100) (3.4) (82.2) (22.8) (3.3) (111.%)
WCHRTELLEESZ

MRS N, $h, FREAROBO T, EEERLBERL BT, N02is-NE LTOEHEIIEIL
ZEDIFRAEASROMRTIZHAMECERKIG Y v 7D 2EBEEC L. o £33y 7 AHERAWS 2
LD RREHLEEARETES 2 lbho iz, 2B, ERERO.63kgT-N-n3-day ' CiIIHBERR &
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BRALBDIIFLAEMBN;-NE LTORENRD NN, EREH0.94kgT-N-n3-day !ORUN3, 4T
5~10% L EDON-NIBRET 2 0MnBES W,

ZhepIldD . BRRACBVWTE., BEDR AR LERRFESELFHENZZBbh o, &
B. BHRER0.94kgT-N-n3-day HiZ BW TR ERER0.63kgT-N-m 3 -day ' & LI T, BH{EESDPDET L
=M. ChIREREFNEP-» RDLEILND,

KEEELC B BIREARUNL & JEERRRUN2O BRI IG S V7 OEBKRICEE U MENEE 1
YA INEIOHELTIH A IADPEIFML 2, EDHERIITable 6iZRT LB TH B, MAKTOCE
100%5& 92 & CHaT A CO0 A JRHHTOC, IRHEEE. BB RLZ LEBREEORKRL S DET. HRROD
RUNL TIZEIR X = DIid86.7% T . FEIBERDRUINSTIZB8L.3%TH -2, BB . KEUSD KB . HiHKE
LBBETHERTAHROEREA A V51BN D,

BHOBRRIEY v 7DBRICEE LEWBEBRIIZO>OWTRTable ICRTEE D THSB, HAKI-NE100%
LB E oA, FHT-N, REEE., RBRER CTRBOERE2 HDET. BERORINLTI120.5%T.
FEIEIRRORINZ T 11L.5% L BWE L 2o O RAMEZELS I, BEFEZORELZEIONDI DD,
FRAEZOVWTOBEHE LN, UWHERIKELENBEOLER TSI NERFERTERWMA L
Exohl, ThRbb, KiCBRT2Z2REZZKEOEH L EFRBEOTIICL DBERZT . KEMSLC
ERT2: ABTIERTABBINLEHET L. ESEEN0. 1MEMT 5 L. BT IERZNT ABEX
0.58%E T 3525, EREICESWTEHIBRIRIGY > 7 TRAKRMNFIL.5°C, A EENFO0. 15% e heh b
FLEILIoHETEE BRESENADEREDBHMEERML. AFERLBBOLRA—-KIT 202 %
ZAbhd, 2B, BRAECKRIZET. MAKOERDERTNLKE L. BHKOBRAEERBERR TT.
8%. EMEERBT2.60L LTiTo e 23, ERISIIIKETHEIUUT THI L HEI W,

WEBRIPLH5 L, BRABCENNIGY V7 OREEE L GHREROKEE HDE LBEMEE~D
TBIRHAIER L . MLVSSAH365,000mg- 1 L B < . WAEMPRFELEHL . HAEENTNBELE oI LI
HRT2HDLEZLNZM, K8.T%L/NEL | BRBEBIE,I 2,

(2) HARLER LR

KELEHCH T 5% RIND HAFRER
HABADEERIZO>WTidTableSizRid L
BYTHB, EEARNL 30N ARERITTE
EERRORNZ, 4L D —EIRESL . E 12,
BEAORENADHD CHEEFRIIEHFER
&0 12.0~15.9%2EE < | M oC02HFHIZ
B LEBERRINT~8%THY . FEEER &
DEhol. BB, FERRCBNTREY
AFUINMEE L2 Z L IO W TR ERHR
HRFCBWTERARK P CHBPFEEL
nlk, HIELREIEI > TnwB L idH -
AbhlanZ ehd MAKPLEBFTE

—_

<

<
1

in Aerobic Biofliter
(%) —_
o0 o o
[ < o g
T T T 1

in USB
— (%)
< N
< <
1 T

T-N removal Rale of nitrification

TOC removal
in USB
(%)
oo
S o
T T

g 8 1.5 , ~
RiHRT2b0LEALND. . B S5 -
BR L HIERR L B 1c. TableBloRT & Sic, B¢ of T3E
AWML ESROBHBAG RBICONT, . 2f 0.5
HAREBMET L. CLAASHRIRETL 0 2 4 6 % 101214a71s 18
TCONABEEN LRI OMNBEREINI:, Fig 2. Influence of loading shock on TOC,
(3) BHEHOUEEN I RIFTEE T-N removal, rate of nitrification
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EHEHEBOERIFi 20RT LB THD, ANOEERENL200EEIC LEBAKBWTE. 8§
SEMKIGHEDTOCL T-NR AR E B ICYWHETET L. 2OBMEMEREETIOWNLT. AFOE
BMEEF TA0MEEICLIEBAIB W T, TOCLT-NREEL R4 CETTL2088EX N, AFE
HEFICB T3 T-NREROET LU WRREFRAKROMBEROBET LR —RT 20058 EINE, £,
BHOEHIES t20%EEICLEBRICBWTI. V5o 2 ~ VEHKER L OBRSE. By . 28R
FHHICREZERELRBOheho D, BHOFTEIES TAEEIZLEBAIIBVWTIR, Y322
— L OMLVSSH 2EIRREE F LAHLRE B E T T2 00RO oM, 2hoDl b &b RO ERARZBNWT,
REBOAHNKIBCEHT256. RERELTILNEEF LWEEZILSN S,

4) BEFHONHEBEIIKETEE 100

BEEH OB R IETHEIEFig 22 ] LA A0 A-AA- 2 RRAAA
BRRTLBNTHD, HEERRIEY V7 %ﬁ e {ﬁrgﬂ
DFHKDTOC L T-NE30CORNT TR 2% o et ‘
MBI B W TREFE B LM, K= 55770 gty — o0
NEADHK. WEBEENSEE L. 200CORINGE S g0l * %0¢
D E VWA CHE LTz o 10°CORINGDT o e
0C& T-NiZ . FEEERIEEDI S KIBIZIE T LT, 2
B2 CEE LI ic o hivb 5§ R A IR 2 ”‘OY/D 5
o f2 o LTIIRTRIEIFR S RO BRI 30°C S 60 Yo-0
DRUNTTIE 20°CORUNG & D & < MRS X h iz 8% 5ol i%jpikmﬂ
A5, 10°CORINS TR . MBS 2R L R A Z N f/]t/j T
TOREREICET U, ORI 2 CEE L TH = R R
BO% TEIE L. BKE T THE WD R 2 F 500
ENBILDDhoL, 2 0

e, BHAFHEIC OV TR, & RUNE B 580
CAKRTER LTV b DbET. 7 sS. L
I 2 -V OFREE ., 30°CORNTD2.6 S ol
mm> 20°CORUNGD 1. 9mm> 10°CHRUNSD1 . 5m e N
m, 7 5=2— )VOMLVSSIE . 30°CDRUNTDT 0 2 4 6 8 10 12 14
3,000mg-17*>20°CORUN6 (D64, 000mg -1~ * > Fig 3. Influence of temperature on TOC,T-\I’:Wk
10°CDRUNSD61,000mg- 1 ' DIEE 2o T2 . I removal and rate of nitrification

BEEHOERMBERIC, EREE®20°COMEEREN 530°C. 10°COEEFICBEL =E%BIC. RUNGLTL B2
TS5 a2 - VHEEBATHEOBCHEIEMNEI 280 LBEX 5NBN, ¥z 1 — WiZHERI TR X
NDHEENRE Lz, Fi2. 10°CORINS TR, EETHY . ZDDTS5=2 - VOEFLHEESBEX L,
CDZLED ATOEARBWT, ABREETHITUBMERIC KRS RBELRETC AN 2k,

3.2 7S5z a - homhitt

(1) ¥5=a2 - VOESRIE

52 - VOFENER . FEEEORINZ, 4 TIRBIE L =%, £%#0.81m, 0.98mE TIXKEL =
B, ENMERE< 22 L. 2EMBA RS IMEF IS, ERRAORN, JIZELEHB L TH
5. FREIICRE L. F—F%Ic, £4%1.8mm,2.5n0m, 2 FFBICE 2492, 1mm,2.8mE TioE Lz,
JEBBRECEBR 7o A IZBW T, Grotenhuis 5 (1991) B L U5 (1993) i, 7S5 = 2 - LOEH
NEREHEYEE. SRR LBERELD  BEDEE. AEENE LB LA RAEAKR DB L 2R
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Table 8. Comparison of number of denitrifying bacteria,activity of denitrification,
MLVSS of sludge between USB-Aerobic Biofilter Circulating Process and
Anoxic-oxic Activated Sludge Process

USB- Aerobic Biofiter Anoxic-oxic Activated
Item Circulating Process Sludge Process 4)/(®)
(4) (B)

Number of denitrifying | 8.9%10° .ml™! 4.8x10° -ml™'1 18.5
bacteria in reactor 1.4x102 . g~ IMLYSS 1.1x1012 . g~ IMLYSS 1.27
Activity of 0.33mgN0s-N-ml~*1-h! 0.0083mgN0s-N-ml~*1-h? 33.8
denitrification 5.01mgNOs-N-g~ 'MLVSS-h~! | 1.94mgNOs-N-g IMLVSS-h-1 2.58
MLVSS mg-1-1 65,000 mg-1-1 4,320 mg-1-1 15.0
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