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Abstract

Laboratory-scale investigation into initial anaerobic biofilm development was carried out
by circulating mixed liquor from a steady-state anaerobic reactor through silicone tubing
and then rerurning the mixed liquor to the reactor. The wall of the silicone tubing was the
surface upon which anaerobic biofilm accumulation or development was monitored.
Methanogenic bacteria accumulation was monitored by Fax fluorescence(picomoles Fax/cm®)

of the extracted biofilm material. Biofilm accumulation was measured by the increase in

COD of the extracted matenal( # g COD/em®). Experiments were conducted for 25days, and
biofilm analyses were performed at bday intervals. The results indicated that the initial
rates of methangen and anaerobic biofilm accumulation increased with increasing organic
loading rate and higher initial rates were observed for 15day than 5day liquid HRT or
SRT. When the initial rates were plotted against the correspomding mixed liquor volatile
suspended solids the difference between the results at the two HRT's became much less

significant. Thus, the concentration of mixed liquor volatile suspended solids was found to

be a very important parameter affecting initial anaerobic biofilm developemt. The ratio of

methanogens to anaerobic biofilm was also investigated. The results showed that the ratio

remained constant throught the 25days of each experiment and for high organic loading

rates. Based on the results of this research, a reduction of start-up period of anaerobic

fixed film reactors might be achieved by maintaining a high organic loading and a large

concentration of anaerobic microorganisms in the mixed liquor during the start-up period.
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Fig. 1. Experimental set-up for anaerobic biomass
development.

H71 42 vk 44} ¥ ell(semi-continuous)
2 SHER-JdYFAY oz SHI}AT HEFXE
L otavlgulg o] &iul W % @
4 AGREY JIYAES AdE d %
] A~ ZH hydraulic retention time;°]3} HRT)
2 R3gAFANA 33cm/secE FAIBH o W
SZEFA] THEF WRAHZ =HA YEE
2AEA U7ixle Q1Fr)"e] Zzbe] HRTe
A AgHdEd Q371 EARE  Krockers® 3
Pause$t Switzenbaum’¢] Azl ma} F8 ©
24 $714 8L sucroseol, U4t EE BEL
sodiim bicarbonate$} 71E} PIHULEE TAH
o] glen, A EE #9CODe FE=o o
by oz HEF3Ed agxn ¥hgEU pHE
FatAl FAE7] At JAE7IEH] pHE FAR
ZAso FUANAL, BHE2EH Y] ALHoR
85 we} oldstetie}l A3ty ivt AEFY
o] pH7l Z7+8 A $dle ¥hgxd) 0INY &

Abg-dl g 7hste] ¥E-gxe] pH7L 68-728 AWk
oz ANHEY ¥4 AHRP REZ A
s

2. A30Y € A8y

Holgwtgxe AFEAZE Ay AMR§7]
A% Q1F7] A(synthetic feed)ol vl HELH &
HXE g2 FERHY 30% AFsA I}F
F A FU7IAE FAANLH FAA FEFY
pH, ¥r&xelA e sl E 58 el U
H3lEke]l +20%A =9 W3E Yeld o HAANY
B (steady-state)eh . TH3Ac & YL Y=
of 7HEE o] RISREFAS HdEEFR
TBAMFIHA AP 5Ynitt HYE FHE
AAs BAAERS FAHHHL 71N 25
dEet g48¥ HRTV ojA= 43S #ds
71 918l 543 1599 FrHA9 HAFALE A
g3lg} 548 "rIvdEe] 43Rt wash-
outd F glon, 15U YIAUANESF gy
A9 Ao St Rusr| gEd A3
staH? o143 udEY z7)4Be wAE
oI BRI g¥e dolur] 9stq ¥rgF9
F71 853182 HRT 547 1594 Z+2+ 02~
4.4kgCOD/m%/d, 0.07~15kgCOD/m’/de A &3}
At 8, dEREe] vIAE JIgFE Yoluy]
$8ke] HRT 5%, #718%8& 26kgCOD/m’/de]
FUxANA FEREL 05~Tdem/sec® 7}
a\E:1=3

AV EF a3 TE FH3hr] 9% %
Hog ATPEA, I433, PhospotaseZ3HY
Fol 21 o a%o & uhioz ey
ol gt EE o vty 4# A coenzyme?) Fux
g 243 Wyl JonP B AdegE 3
o AEF vetAddEE Lotrr] 98 De
ZeeuwSo] AAlBHE Wl met Aajsrgon,
o] wye] oy g Aolgly eI AHE
HERddE 72 5 gges Rt gy
7o ZHYHL 5cme] HHAEIREE Al ¥
& F o7 glycine-EDTAYZ AL ¥ &
10CE #AHE F8Zd Ho| 1483 Feloh
I s FHEE 543 EDTAS R o2 A& &HA

00}40

KOREAN J. SANITATION Vol.13, No.1, 1998



188 ORER - WIE0- &2z

AAT F F& £ coenzyme?l FipE FA %
gk AT AEFe] FHL& 5Yo & Uy A
A% AAZEEE AYde] We F Ao IN #
A4S 20mL7be & B Bol 1487 B4 o
o AertA AlgHg A3 F HHITHFEE AA
g & 3o g9 COD(chemical oxygen demand)
u2 FERAYse BEAERYY ot 24
% oolE] 24 dEFBe FHHLE Uy
FEYT AP U Yoz ngE
o RaEx] o AYTRHE o83t HAF
Az FF Upg/omiolrt. R, WHEEEFAY
(mixed liquor suspended solids;MLSS, mixed
liquor volatile suspended solids;MLVSS) 2 COD
= 2% o3 ZEAYY uel Ao, w
SZo A HAsE TtAT 2 242 B A4¥ &

Hol Rgraix @7] Mol 4 Wk

2 %

m. d3 d af

1. %718 %3 2 HRTY 4%

714 FEvIgE Aol AMEHE Az E
AFAE, M4, A7, Age 2 AT FHAH
2 o 7R AAEED den, e AE R
353 EAlo] we} vj Y Fatge] @it
2o AFAN7 YA B dAFoMe g7l
Ao 2714% pXE JEALFT K7IERE
¢} HRT 438 $Mxog dotrgtt 4=
A ZFHo FHE ol &3ty Fdelel 2@
714 Nz EFHE o] &35t HRT 543 HRT
159014 2582k @A EA 27 F7ERIE=E
o 434S =A% Axe 47 Fig. 2.9 Fig. 3.
T} 2t} HRTol s Aol AW R
B 52 F 2] AFE olF ok 10d
oA 208742 A9 FAFUAME HHHA 714
Pau|ydg 9 detddd 48] #3HE Stk
HRT5Y 9} 244 #7)8%38 44kgCOD/m’/dIA 7}
A 2o 2Aul4E 3 biofilm accumulation)®
g4 4] #(methanogenic accumulation)®] 73 2ol &
zglgon olelg AL HRT 15¥AAE ¥4

s} §71B¥a7E 245 WININES 4L

ol

8
3

el gey A A13A 13(19%)

Methanogenic accu.

Organlc loading
80 | (kg COD/m*/d)
—-0.2

—--1.1
| —4—2.6

40
20
0
0 10 20 30
TIME{days)
NE 1400
g 1200 | Biofilm accu. 1
o LOrnanIc loading
g 1000 (kg COD/m®/d)
2 800 L—o—o.z
—-1.1
é 600 [ —&—2.6
g 400
o 200
= 0 y
0 10 20 30

TIME(days) l

Fig. 2. Methanogenic and anaerobic  biofilm
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