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The objective of this study was to examine the transient response to hydraulic shocks
in an inverse fluidized bed biofilm reactor(IFBBR) for the treatment of apartment sewage.
The hydraulic shock experiments, when the system were reached at steady state with
each HRT 12, 7, and 4hr, were conducted by changing twice HRT per day during 3days.
The SCOD, SS, DO, and pH of the effluent stream were increased with hydraulic shock,
but easily recovered to the steady state of pre-hydraulic shock condition. In spite of hy-
draulic shock, there were not much variation of biomass concentration, biofilm thickness,
and biofilm dry density.
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1. Draft tube region 6. Feed tank

2. Downcomer region 7. Feed inlet pump

3. Sampling port 8. Air sparger
4. Air pump 9. Outlet
5. Rotameter 10. Drain valve

Fig.1. Schematic diagram of an IFBBR.
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Fig.2. Variation of effluent SCOD and
SCOD removal efficiency with hy-
draulic shock at HRT 12hr.
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Fig.3. Variation of effluent SCOD and
SCOD removal efficiency with hy-
draulic shock at HRT 7hr.
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Fig.4. Variation of effluent SCOD and
SCOD removal efficiency with hy-
draulic shock at HRT 4hr.
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Fig.4. Variation of effluent SS, DO, and
HP with hydraulic shock at HRT
4hr.
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Table 2. Values at steady state with various HRT
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Operating Conditions

HRT @ 12hr
at steady state

——— + |
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Effluent
Effluent
Influent
MLSS
Biofilm thickness :
Riofilm dry density
‘ Effluent
] Effluent
Effluent
~Effluent
Influent
MLSS
Im thickness
Biofilm dry density
Effluent SCOD
Effluent SS :
Effluent DO
Effluent pH

200mg/L
3200mg/L.

100um ‘
0.018g/cm”
SCOD : 13mg/L

SS ¢ 24.5meg/L

DO 7.2mg/L

pH @ 72
SCOD ZOOmg/I
5000mg/L

120um

© 0.015g/cm’®
16mg/L
25mg/L

DO : 7. 2meg/LL

pH 6.6

SCOD - 200mg/L
7560meg/L

SCOD
8

177um
©0.011g/cm’
0 22 5mg/L
35mg/l.

© 7.2meg/L

6.6

S5 Fad A7 B¢ FA4L FAL W &
4 SCOD% SCODA A & &4 Fig. 3o }
shHSI SRl Yo sharl A A

el A &Z49 FJF SCODi= 16mg/Lo]H,
AL T o0 R Aiolm SCOD= 26.
5mg/L, 6 A F2 2] 3= H SCOD+ 21.
4mg/LZ Vet HA Fastedck 7o)
G F A SCOD:E A4S F7) A
e Fxch

AL F71 A 92.1%9] AALZEANA FH
z9] £744 SCOD xﬂﬂﬁg" 87.5%7} 7|
Aozl o) F2e) B ¥ 92%% & g0l
4& 571 At 75‘3}4.

427 o] AFAIZbAA 24 7ke] FA -8 &
#eldd ¥3E 1.5kgCOD/mddayel] A
3kgCOD/m’dayz WAL o FZ4
SCOD#S}SCOD A7 £8-& Fig. 40 Yeluigd
b 24 A AN fF5 SCOD=
22.5mg/Ldov] £AFE sz SCOD
= 375mg/LEaW FHA A e 1.
67BHik] A FAIZE 1227 4] =48 F9)

T
& we 176w} w&algc) edA FA4F

s
=3

g =649 SCODE 31.4mg/LE Jeht &
Aol 7t A% sz grel Aok 99
A7 Re APl AK5F AEL 9

=T o
$71% Ayl e AL & & YAk
3.2. FE|8tA FAA B §&5 SS, DO ¥

pH ¥ 3}

AFAzre] 12417k o A el A A F
AZbg 7A17 o2 wiglAlA A FaE
0.5kgCOD/m’dayell 4] 0.86kgCOD/m’day %
33 9% o §% 49 SS, DO 2 pHE
Fig. 5ol vteligich. SS& 244 A4 el ol
4 24.5mg/Lelglx, 2 744 SS&
37mg/L2 AAAE SSE Y 1513]}031:}
SCODs¢} wta7lA 2 F7 o] AFFATE F5
42 SSw= A48 Fastddct. DO= 4 A
A oA = 20CY ¥£3 DOFx< 9.
ogmg/u 79.2%<2] 7.2mg/Lel] on, &

A A 6.8mg/L7Fx] bk}
DO B:];}io ;g u% vﬂﬂﬂgﬂo}]x{ DO 3=
= 7.0mg/Lel gt}

pH~ AFA7 1247 el 4] 729009, 6.

)‘4

[

b

X0 =
szia”\f

22



874 Zrastsivtrt FAAM A 7.002
Helon FA0] ALESE DO} o] 7=a
gtel ZFadtdct. Fig6.2 AMFAZbe] 742
d o A AFATE 442 W
314174 $e)stAd ¥-s17b 0.86kgCOD/m’day
94 1.5kgCOD/m’day® ®3d o} SS, DO
% pHE Yetlidch. AFAZL 747 o o
Gl SSEEE AFAIZE 12470
9 &5 SS¥xst H£¥ 25mg/Loldt
Hd dze= F A A A 9 Jelpga, 5=
£ 80mg/Lydth vl WA F4& AYstn
SS+= AR A Ageld, FHAAH
ol 4 25mg/Lsith. AFAIZF 124 7kl A 8]
FA A¥FAe bdE2A 44 Aagee ¥
oA A%k sz FLE FolErh oL WA
£ =7 AFAL 12473 g o Fol
A FAel g 3§32 Hoe)x]1} bioparticle
o] ofstAl FAE o] glud vwiEo] &7
WEel H=e Frl FolAlE Ao
|t DO9} pHe 8| &3 ¥-3 27 o &
off AFAIZE 124174 224 wyc} s &
°] t] z}.

Fig.7.& AFA 7 442N 48 TU&
dojn] SS= AFAIZ 7A2kd Ao} A
A Boly F74 A A A SS=
35mg/Lsict. Ao sae A Ha FA A
velhude Hod FxE 110mg/Leitl. DOsgt
PHE AFAZ 7A17ke) A2} FAE 7 3-&
Helc}

4—?4?‘2}24 FHe] vl A% %E e
© 9 AR A oA A e A9
Aoz Al 2y, AFA2Re] 7471
oldtell A& stAl FAH o] W v A Eo)
S35 Aol glov, AEH FAY oA
T FEE AT A% 2 APzl
T FAG vl EEEedle & 4%
A A Ehe Ao B

o] X

£ 7

aotol Azkel w2l wahe
gAo2 Aejalr] 9she

+5% xg%a W7z sYstn 34 »

o R >}-J

23

o)A Felshd 76 BE ojstE 2o e

48e Babol thgel Aee ek

LOAFAZY 12, 7, 4N o AR E] o
A f71 8 - 2008 A4S TS A
B o 1.78) AT Zr}alz| g 27e] B

Ua R AR o A = ;173;‘1;,]_
AALEE BodFe, 7o)
o} odgfo] ZrAasgirh.

2. &5 SSE HFA7t0] 12, 7, W 447
02 Z4agsE Jady Vgt &5

SS= Stk ot FAA AddEs} 24
F Ao 2 g& wlrh DO ¥

pHE Z-& 7 3& vhehsdnh.

3. elatd Fre] vi4E ¥, A% A
2%, % AEY T 2 e A 2
s oz durE gt

wheba] olshE S ol frapo] HIAAH O R
HIE G455 AE wevle W 5o
fol Hy-a1d A4+ A2 + Yok B

s et

HALY] 2
o] =L 1994d% Fe&A Tt o
TFulol 9)sle] aAzslgd oy ol thate] A}

=gy}
kS TR )
AEA, A3, ofql, 44, 1991, A E
[+)

FEF We7M PIAZ el B o
T TS EF3E A, 6(2), 115-121.

Nikolo, L.N., and Karamanev, D., 1987,
The inverse Fluidized Bed Biofilm
Reactor”, Canadian J. Chem. Eng., 65,
214-217.

Z-&-#, 1985, A&A 342 R

°4? AP E A, A ALER] =
22, $47, 1993, 9| A

#{1*17]% dzke] A zu,

19912.

Standard Methods for the Examination of
Water and Wastewater, 1992, 17th
Ed, APHA, AWWA, WPCF, Wash-
ington D. C.

A r#ow.

gt

Soll W)

0

|

E
T o

Z



A54

M Al s g E kAT
3}3] %], 16(7), 877-884. Ro, K. S., and Neething, J B., 1991,

Bailey, J.E. and Ollis, D.F., 1986, Biofilm density for Biological Fluid-
Biochemical Engineering Fun- ized Beds", J. WPCF, 63(5), 815-819.
damentals, 2nd Ed., McGraw-Hill,

482.

24



