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AFE5 AEY H37)E ol 83le] ol E o E AHelslgch HF {3 TCOD:= 380mg/L, SCOD+= 182 mg/Lg] 2.
o, HRTE uvpte] Fma] Agsaisict. sejaha #3188 0.3kgCOD/m' dayoll4] 4.5kgCOD/m'-day & &3 598 uf
SCOD %+ 120mg/LellA 44.0mg/L, Pl AUE s 3272mg/Lol4 10556 mg/L, AET FAl= 40.0 umol]4] 132.7
umzZ FA A et EY Az s 0.060g/mLol4 0.024 gmLE wrolHr) ¢l f5lo] 9l LASE L=
16.0 mg/Lol 4] 260mg/L-4 ey on, se]dhd] Hatek 4.5kgCOD/m' day o] A %= LASE- 95 % o]4ke] A Hx|lc). uhg-
EEA1L 122 718 % SCOD &l &2 -t 5% A extz & dx)sks]ch

Abstract— Wastewater of an apartment was treated in an inverse fluidized bed biofilm reactor to investigate the variation
of effluent TCOD(influent mean value; 380 mg/L) and SCOD(influent mean value; 182mg/L) for various HRT at 22 °C.
When the hydraulic loading rate was increased from 0.3 kgCOD/m* day to 4.5kgCOD/m'-day, the effluent SCOD, the
biomass concentration, and the biofilm thickness increased from 12.0mg/L to 44.0 mg/L, from 3272 mg/L ta 10556 mg/L.,
and from 40.0um to 132.7 um, respectively. But the biofilm dry density was decreased from 0.060 g/mL to 0.024 g/ml..
The influent concentration of LAS ranged from 16.0 mg/L to 26.0 mg/L in the wastewater of this apartment. LAS removal ef-
ficiency was higher than 95 % this system, even at a hydraulic loading rate of 4.5 kgCOD/m’- day. Prediction of the effluent
SCOD value by using the mathematical model well agreed to the observed values within 5 % of error.
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Fig. 1. Schematic diagram of an IFBBR.

1. Riser region 6. Feed tank
2. Downcomer region 7. Feed pump
3. Sampling port 8. Air sparger
4. Air pump 9. Effluent

5. Rotameter
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Table 1. Characteristics of raw wastewater

Items Value

TCOD 335-420(mg/L)
SCOD 160-205(mg/L)
LAS concentration 16-26(mg/L)
pH 6.8-7.3

Suspended solid 70-170(mg/L)

Table 2. Major instruments used for analyzing wastewater

Item Method and instrument

DO Dissolved oxygen meter(Orion 840)

COD Open reflux method

MLSS, VSS (Whatman, 47 mm, Glass microfibre filters,

Cat. No. 1822047)

(Fisher, Glass microanalysis holders,
47 mm, 09-753-1E)
(Mettler Aj 100 balance)

Microbe & biofilm Nikon Labophot-2A photomicrographic

thickness microscape
Biofilm dry density Eq. (6)
LAS MBAS UV(shimadzu-1200)
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Fig. 2. Effect of hydraulic loading rate on the effluent COD vari-
ation.
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Fig. 3. Effect of hydraulic loading rate on the COD removal ef-
ficiency.

3o}, 43 %7](TCOD 335mg/lL)e] 29-& v} 3Y(TCOD 397
mg/LyYEl = TCOD7} 2i 7} &4 & =leizich ol2idh F2 Al 2 2]
Ggo 2 Algsl el w3 ol E 2 S§8E wel #(70-170
mg/L)3} 2 9led TCOD7}F SCODE T} oF 20 A = &9} 2.vj, HRTY]
W lo] ubel 5% TCOD2| W§ Fo| ZA epydo}.
olzle 949 HE $7]EX 5= TCOD 380mg/L, SCOD 182
mg/Led . HRT 2447k 02 2315led-S uf 10U =bell 2 AHA ol
ruksleint. olg) $&42] SCODE 12.0mg/leolsl ot TCODE=
400 mg/L o2 TCOD2} SCODE] zfo)7h ok 3w w2 vlwa =
7” L}E}\;}c} HRT 12417}, TA7F ) 4&] 7}4]4—{ OE 22c17]-3] u]z4
A el & 73 Jrz;].o% & Zs0) palo] Folx 171 A]ZI-E}MJ_ 202) 0]
3 v],zsL ;g‘_ MAL/\LEHOH Edg‘o-ﬁ;} }4A]—A|—E}]0“A‘1 SCOD _‘r_E‘—— 71-
zF 220, 28.0 @ 32.0mg/Lsi o} TCODE 45.0, 50.0 % 78.0mg/L
2 vbelydth HRT 241749] $3 o4 #-% SCODi= 44.0mg/LE H]
A )5 4AY wedie o} TCOD:E 100-110mg/LE wo]
HEd 2*1744“1 Mz Az 28 7 eF vepydr) Man-
ickam3} Gaudy[17)7} &4 &eiz] g4 ellA £ 535 rhshal 72
ze 6}04 TCOD #AEEe] W3} &2 7ixlctu
o] B AlFel & 7o) ehytc]
shak2 0.3 kgCOD/m' dayol| 4] 4.5 kgCOD/m’
3 wje] CODA|AAEE BoiFw et HRT
2427}, 4 eh;m }ao 0.3kgCOD/m’-days]$]-& =) TCOD 7
8o 85.9%%1 7, SCODHAAREL 924 %t 22yt HRTE
122)7k 0 2 wh&sled 0.7kgCOD/m’ - day 2. 52} 8H4 287} 2n) 3
7helgd-& o TCOD2} SCODE| |7 Z&-2 v|AAdefellA] TCOD
L 68.8 %, SCODE 72.5 %2 sojch. 227} Axgl & A Eato) gk
3] 3] BEo] Ao EDE Y-S o, TCODE 87.8%, SCOD
= 874%9] A7) £8&2 ok HRT7E 74 7belA] TCOD+= 68.0
, SCOD= 70.0 %7+ 2] Ego| Wolzirhrt AAtabeholl = 7}
s 874%2} 847 %ch. HRT7} 447k g golale of 4=a]ahA
Raleke 24kgCOD/m’ day & Z7}8}51 71 TCOD+ 534 %, SCOD
o] B9t 51.5%2 M fgo| Wolz o 257} Ak F f-E52

”‘10 Hz °T~ o

140 , , . , 2000
120 b

— O —
N o His00 F
- ~
E 100} / S
= E
s > e
fé g0 L (/ 4 1200 -;
-~ L
= . x
:)) L n
£ 60 i ]
S / J800 g

o S
5 ol /C/O 2

[ J
- L
] / 3
g @) 4400 3
€ 20} =
=
O L L N i 0
0 1 2 3 4 5

Hydraulic loading rnte(kgCOD/ma.dny)

Fig. 4. Effect of hydraulic loading rate on the effluent SS con-
centration and waste biomass weight.
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ficiency.
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COD : chemical oxygen demand
d, : bioparticle diameter [um]
d, : media diameter [um]
s influent flow rate of wastewater [mL/min]
HRT : hydraulic retention time [hr]
ki - intrinsic 1st rate constant [cm'/mg - sec]

LLAS : linear alkylbenzene sulfonate

Q : circulation flow rate from downcomer to riser [mL/min}
R.=Q/F

SCOD: soluble chemical oxygen demand

Sy . wastewater concentration at a influent [mg/L]

Sy : wastewater concentration at a downcomer [mg/L]

S, : wastewater concentration at a riser [mg/L]

TCOD: total chemical oxygen demand

V.  :volume of downcomer [L]
X : biomass concentration {mg/L]
X1  :ratio of bioparticle weight to initial raw media weight

az0la Xt
) : mean bioparticle thickness [um]
Pre  : biofilm dry density [g/cm’]

1 V./Q

Y : ratio of bioparticle size to raw media size
n : effectiveness factor
S AL
d : downcomer
m : media
p : bioparticle
r : riser
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