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ABSTRACT

This study was carried to investigate the biodegradability of phenol wastewater in the sluge blank-

et-packed bed reactor(SBPBR).

The reactor consisted of two regions. The lower region was a

sludge blanket of 0.5 m height and the upper region was a packed-bed.

The phenol and COD concentration of the effluent, the gas production and the composition of gas
were measured to determine the performance of the anaerobic wastewater treatment system as the
phenol concentration of the influent was increased from 600 to 1800 mg//.

Stable biodegradation of phenol wastewater could be achieved with the anaerobic treatment sys-
tem from 600 to 1200 mg/! of the influent phenol concentration. But the SBPBR system was getting
more serious at 1800 mg/! of influent phenol concentration.

At the steady state of the influent phenol concentration of 600~1200 mg/l, the treatment per-
formance showed the phenol removal efficiency of 94.5~96.3%, the COD removal efficiency of 93.
3~-96% and the gas production of 4.94~9.64 I/day.

Keywords : phenol wastewater, anaerobic treatment, biogas.
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Fig. 1. Schematic diagram of the sludge blanket-pack-
ed bed reactor(SBPBR).
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Table 1. Composition of the phenol wastewater.

Composition Concentration (mg/D

Phenol 600 1,200 1,800
NHHCO;, 288 576 864
NaHCO; 730 1,459 2,189
K.HPO, 54 108 161
MgCl, - 6H,0O 48 96 144
CaCl, - 2H.0 19 38 58
FeSO, - 7THO 11 22 33

Table 2. Operating condition in the SBPBR.

pH 7.2~7.4
Residence time (hr) 24
Influent feed flow rate (I/hr) 0.40
Influent phenol conc. (g/l) 0.6, 1.2, 1.8
Phenol loading rate (kg-phenol/m*day)  0.6~1.8
COD loading rate (kg-COD/m’-day) 1.44~4.32
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Table 3. Discharge permission concentration of
wastewater in Korea(1996~1999).
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Fig. 2. Effluent phenol concentration with increasing
phenol concentration in the SBPBR.
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Fig. 3. Effluent phenol concentration & phenol re-
moval efficiency with increasing phenol con-
centration in the SBPBR at steady state.
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Fig. 4. Effluent COD concentration with increasing
phenol concentration in the SBPBR.
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centration in the SBPBR.
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£ 0.613~0.577 m*-gas/kg-CODE 24 slE¥5x
71ZEH ke CODell 7152 2 3151-& A5 o1 &3+
AlAgre] v)$ 3 A= 7S 8 5 ol

3 CODE 71522 3l -& ol o]2H 22 4
Abs|o)x) & wigbrks Ao AA ghe vlaE)
o] 2 nf, o]2H 22+ 0.37 m*CHy/kg-CODo]H,
600~1200 mg/Ie] #HEo] fd€ 7ol 037~
0.322 m*-CHy/kg-CODE 2o . zlo]7} A 2] ¢lA
Lh ol AL o 4 9l

o] & 2 uf WatEle] x| vlo] o) o ¥y}
232 HE5E 7|F0 R 3ldE gt 257154
2] CODE 71522 3d& A% v & 43
AR B g 9sdth

38 AAEHE CODF HE7AE nlo] Lo
2 Agslgde 4e FddlEsErE 600~1200
mg//% o ¥ 3.20~2.78 keal/kg-COD2] MR &
& 4 sk

6. SEIE

BodFelA HEn e A s
SBPBR& °]43td #sd #AlE FEE 600~1800
mg/I7ARA] F7HAA HAEe] §3HE 0.6~1.8kg-
phenol/m* - day2 8}d& 2% 5L @714 o4
Fol| &J&ted A alEEEr}t 1200 mg/lYd W7kA] =
a7l & =l Ae B o g, dEa 22
gzl o2 HE] wlo| IIAE I3l Ao
Apg-o] b5 o 4 Slgieh

E3] 8ks7] 44 SBPBRY) #AlEAe] AlFE

£ # FJEFEo}) 1200 mg/iel gl o, ojufe] &
3l+ 1.2 kg-phenol/m® - dayoldch. 1.2 kg-
phenol/m® - dayel3te| ¥-3lellA= sl= 2 CODA
ARE, 7ha APAabeF A b 2ol vy ofsE 9
olglon, HEd wiEssr|E F5U HE ¥
COD7} 5% Zx}sle] Abg-slolzl 7] &4 2 A
2 9% 22433 H2je) wpabg FTstoiol FHE &
4t

g Jeong SVl 23 AYelM & FRI L9
HAES T Rl g Ao U4 A
2]gk 23} SBPBR®| dA|AEl¥Ey FFIALS
5000 mg/I9} $4) HEFE7} 2400 mg/id W Az
2] FHAE wolw gldr}.

28y 2 |7 257 e ded 3
g HEgdhdedd 2R~ Wi Heihe
714 Adslde 4% FdelESEsE 1200 mg/
19 o A2]gASHE Ho|x glch o= HE 7
2 G2y g vl A Bl A AW SE Y3
7] Wl Exe vAel f-lE 7S viAdES
Al s o] F23] EolEA =k

g B3 Al & ol AEe] Falo Sl 7]
Rl 7)Ale] B ed f4l¥ ASele
AeAlsHel 7t S B ooy, &
Tl A gelg A2} 600 mg/ie] HE FE Aol
et

v. A £

AEst 2 dEAH) FEHA HEdeE
SBPBRE o3l 4 #As F%E& 600~1800
mg/I7VA] 71X #Ee] dr)Ad Ml 58S 97
g A} obg3 22 AEE Ik

1. A& F71A oA Sl 2 Fal7} ol
olFojgon, sl e HAPYoEHE vlo] L
7V A5 3 pdted Ao 2] Abgo] M-S g
slsich,

2. §71A4 &R -4 qHE71 94 600~1200
mg/18] HEe] FUEUE o= 94.5~96.3%2]
HEAAELE, 93.3~96%1 COD AALEH 4.
94~9.64 [/day®] 43 714 HeAdnE d&
4 adgiert, 1800 mg/i2) o] f=lsl& A%
o= A 2|7} Brbssledct

3. FHzese AEd TR AEHRAHASE
djake 2 7|4 2ldr A3 SBPBRY) A 2 2]
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