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Abstract

Packed bed reactor containing immobilized microorganisms which degraded phenol without
growth was used to remove phenol from the synthetic wastewater. The effects of temperature,
retention time(reactor volume/flow rate) and phenol concentration on the removal efficiency of
phenol were investigated. The effect of temperature in the range of 20-30 C was negligible while
retention time and phenol concentration influenced the removal of phenol significantly. When
retention time was in the range of 1-1.5 hour, the removal efficiency of phenol was affected not
by phenol concentration but by retention time itself while it was influenced by phenol
concentration above 15 hour of retention time. The beads after 720 hours operation were swelled
by 40 % in diameter which could be prevented by crosslinking with glutaraldehyde at the expense
of cell activity.

-1- KOREAN 1I. SANITATION Vol.11, No.3, 1996



14 ez - J4¢
I.M B

Hedg oY FEAES AFEH, AH3de3d, AU
A4TE B9 AN TAHAN wAE B of HF
T ojalrlA 49 clst AdAz wEEn’ oEd
grie 0z @AFEPALERH $H e9EA
(priority pollutant)2 A0} 1ow WEA 22 FAl
A worgAa deld ok 2822 o3 HERIl &
dAz MEHu A3 $A0Ye B80T X Ay
ol g nd £ o 2N AdAzRY dEg AA
317] 91 d7e oW dAE A Ytk

9] AA Wye AA %A, B, AEHH
22 yyle] Aed 2 5 AEHY i A4ge] B2
Aol AAAQE ol ol 29 glo] Mzirt ol FolA
7] WBel A4 @) gol ol g5z Yo HH

e 2499 Ag Az Hug AESHeE
A g dd HEe F&, A vk Al BHl A
5, <5, pH, vlAEgte 44, NATY A4, AE A
¢ S0 $789 (environmental factors)& nzslo} &t
olgl olgd A MM Fag TH H4d W3
A7, 24 27 T P FES 23] 87T YUk

AAAA, 242U TAHANN A free celld o] &
$71v 243 olAEE o4 FEF ey, e &
Aas 2o 34 te2d nAES FHAAA BE
ulo] 9 " 59 o 71 whgr|Ee] dAF sluse] #
E @f dE Adsir] A% 59 ALFoR ARREHSI
q_‘23.4.6)

a3 Bgrle a9 g 9] U A% g
(packed bed reactor)= |49 714 34, vlaA ddg
$A2A, =& 4&(conversion) 2P AFEY HAEE
S 4 Ue F9 FHo] UgolE Evsty H A
de AfFez AMgET Ytk 2 of= FAF 37
o) 29 <27 3Hpressure drop)sh A2 #{channeling)
291 ex 249 olEg ngold?

o] N ALY 714L FE9 v W, & A
olldlM 912 EalFozH 4A FBS & 471 U1, &
T NFEA g2 oAES Addl Had AL
24 25 24 FAE 4% 47 AT ngE 43
g vze B3 Zx s v|4E A A4 9

AR A AL11E 32(1996)

Table 1. The composition of preculture media.

Component Concentration (g/L)
Glucose 10
Yeast extract 5
(NHgSO4 5
KHPO, 5
MgSOs7H0 1
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Fig. 1 Schematic diagram of packed bed reactor for the
removal of phend,

M 5% 49g s F4E rAES ey g2 2
403 gL KHPO, 2 gL (NH)SO, 03 gl
MgSO+TH0, 0.1 g/L CaClz}& 2= o] A Fd
o] §ol7} e oo gM A2 G YEF 4A8 &
grate] 33 Aol E & wuts] FUok
ojFA d& &dE 7= ulmo] 9d FAP|E o] &3l
1 % CCly §-<hell 3 &8 Wol 1417 B ksl Al
AN o] B T3 B 220 % 3 mm
@A glowA @i v S(bead)7t HEOIL o] HE
g ZF2 39 AEE T 4ol N em, W7 2 em? T
of Atk AA 27 F 60 cm’y Bvto] AMg3Iow
oj7ld < 60079 Wizt ARSI WHE7le E3lEe
$(feeding solution)}> 03 g/ KHPO, 2 gl
(NHL:S04, 0.3 g/L MgSOsTHO, 0.1 g/l CaCks}t W=
FAE 2UL 30 TAA o] 2ojz e Fig 14 B
© ulsg} ol AEHE P37 $iste] BYPY olfz R
g 42 73L& &3 .
7k 4 HHcrosslinking)& $HEolA HIEE 2 % 52 4 %
9] 2l gdslolE(glutaraldehyde) &4 1 Alzt B¢t
STl g she Aoz fsigd

@
i

T

HEe e WY (colorimetric method}S ©]43}e]
2434 AR AR 571 5 ppmE 9A ¥

343 93718 o4 ALADAN Akl 24 84 15

£ 250 -
200 -

150 ~

[42]
[=]
I

o

Phenol and Cell mass (
g

0 10 20 30 40 50 60
Time (hr)

¥ig. 2 Time course of phenol degradation.
@ : phenol , M : cell mass
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Fig. 3 The effect of microbial adaptation to phenol,
@ : phenol , B : cell mass
Arrow represents the addition of phenol,
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Table 2. The effect of temperature on the removal efficiency
of phend,

Temperature{C)  Flask culture’(%) Packed bed reactor(%)

20 60 57
% & 60
30 8 55

300 ppm of phenol was fed
a after 50 hours. b during steady state.
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Fig. 4 The effect of retention time on the removal efficiency
ofphen. @ 1hr M:2hr A: 5y
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Fig. 5 The effect of phenol concenfration on the removal
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Fig. 7 The effect of crossinking with glutaraldehyde.
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