|

) <

The University of Osaka
Institutional Knowledge Archive

Title Ny D TRV AXFIH—FILLB T/ —ILRIELE
YD IR

Author(s) |d)ll, B|A; ZH, &F; BkH, EE

Citation |/KEHHFIZ. 1990, 13(12), p. 834-842

Version Type|VoR

URL https://hdl. handle.net/11094/3103

rights

Note

The University of Osaka Institutional Knowledge Archive : OUKA

https://ir. library. osaka-u. ac. jp/

The University of Osaka



834

UKEBEBTE $13% 5125 834—842 1990)

<G oy

Ny DT oRIVFFROST—EI2L BT =/ —IILR{IEEYDNIE

a7 ) ' A %

B &= ¥

B B E B

Treatment of Phenolic Wastewater by Pak-bung Peroxidase

Kenji FURUKAWA®*, Keiko TADA* and Masanori FUJITA*

* Dept. of Environmental Engineering, Faculty of Engineering, Osaka Univerisity, 2-1, Yamadaoka, Suita-shi,

Osaka 565 Japan

Abstract

The removal of phenolic compounds by using peroxidase of pak-bung ([pomoea aquatica) was
studied for an effective utilization of pak-bung which can be harvested in great quantities as the
by-product of channel flow type wastewater treatment process. Peroxidase activities of pak
-bung in leaf, stem and root portions were revealed to be 26.9, 28.1 and 44.6 U-g~! wet weight,
respectively. Crude peroxidase extract could be easily prepared by homogenizing pak-bung
tissue with tap water. Peroxidase activity of this crude extract could be maintained with only
10% reduction of its activity at storage temperature of —80°C. Optimum treatment condition for
phenol solution of 100mge/~* was experimentally determined to be as follows ; initial pH=5.0,
initial H,O, concentration 2.5mM, initial peroxidase activity 0.3U.m/~! and reaction time 5
hours. Phenol removal efficiency became higher through divided addition of H,0,, owing to less
inactivation of peroxidase by H,0,. Peroxidase crude extract could also remove 1-naphthol and
8-hydroxyquinoline at removal efficiency over 95%. Moreover, peroxidase crude extract was
shown to remove phenol in diluted industrial phenolic wastewater (ca. 1,000 mg-phenole/=!) at

about 85%.

Key words: peroxidase, pak-bung, phenol removal, phenolic compounds, phenolic waste-

water
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Table 1 Peroxidase content of pak-bung
Kind Portion PO content
Chinese leaf 26.9U-g'—FW
pak-bung stem 28.1
root 41.6
Thai leaf 19.0
pak-bung stem 19.0
root 37.0
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Fig. 1 Changes of PO activity under cold storage
conditions
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Fig. 2 Effect of pH on phenol removal
reaction time, 18 h ; temperature, room tem-
perature (25°C) ;
initial phenol concentration, 100 mg+ /! ;
initial PO activity, 0.3 Uem/™';
initial H,O, concentration, 2.5mM
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Fig. 3 Effect of H,0, concentration on phenol

removal

reaction time, 21 h; temperature, room tem-

perature (26°C) ;

initial phenol concentration, 100 mg-/™*;

initial PO activity, 0.396 Uem/~!; initial pH,

5.0
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Fig. 4 Effect of PO activity on phenol removal
reaction time, 23 h; temperature, room tem-
perature (27°C) ;
initial phenol concentration, 100 mge/~*;
initial H,O, concentration, 2.5mM ; initial
pH, 5.0
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Fig. 5 Floc settling curve for phenol removal
temperature, room temperature (26°C) ;
initial phenol concentration, 100 mg+/=";
initial PO activity, 0.396 Uem/~!; initial H,
O, concentration, 2.5 mM ; initial pH, 5.0
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Fig. 6 Time courses of phenol removal under various
horseradish PO activities

temperature, room temperature (20°C) ;
initial phenol concentration, 100 mge/-*;
initial H,O, concentration, 2.5 mM ; initial
pH, 3.63
O, initial PO activity 2.9 Uem/~!; A, initial
PO activity 8.8 Usm/~!, (J, initial PO activity
14.7 Ueml-*.
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Fig. 7 Time courses of phenol removal by PO treat-
ment

Left figure and right figure indicate the
results of pak-bung PO and horseradish PO
treatment, respectively.

O, H,0, was added at one time ; @, H,0,
was added every 10 minutes until one hour
treatment. Initial pH and H,0, concentration
for pak-bung PO treatment were 5.0 and 2.5
mM, respectivly. Initial pH and H,0, concen-
tration for horseradish PO treatment were
3.62 and 2.5 mM, respectively.
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Table 2 Removal of phenols from water by Pak-bung’s crude peroxidase

Pak-bung PO* HRP**
Phenol
Optimum pH Removal (%)  Optimum pH Removal (%)
Phenol 5.0 89.5 3.5 89.8
1-Naphtol 5.5 94.5 4.0 99.6
8-Hydroxyquinoline 5.5 97.7 7.0 99.7
p-Phenylphenol 5.5 85.0 4.0 99.9

*conditions : 100 mge*/~! of phenol, 21-h treatment at room temperature, 0.3 Uem/™!
peroxidase (o-aminophenol), 2.5 mM H,O0,.
**conditions : 100 mge/~' of phenol, 21-h treatment at room temperature, 1.0 Uem/~!

peroxidase, 2.5 mM H,O0,.
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Fig. 8 Effect of pak-bung PO activity on phenol
removal for phenolic wastewater

temperature, room temperature ; initial phe-
nol concentration, 100 mge*/™'; reaction
time, 3 h;
@, inital H,0, concentration, 2.5 mM ;
A, H,0,/PO ratio was maintained at 4.0
mM/(Uem!l~?)

7= —-AERELHHEKYA, BERCTHEMNTS
PO Eitk L BRIV KR BE Y B4 BRI ERET
W, Fig. 8 T HELY B, BBLKFE%2.5mM O
BELRS L5 C—EMzcHE, PO MR
09U ml'DERERB L M2 ERIG3
BRIT7 = 2 — A& HIBBU DR TRET S Z LM T
&, 7=/ —ABEHBOBEIDL 7 =/ —VBRER
NENZ 0D, ZOFRRINBBILKREBELHML
7o POEMICHANENWC L Ehb ot bELORDD
T, BT 5BMAKRRE L POERDOLEZ4.0
mM/(Ueml™)) D—FEIZ & o 1 EBR BT o7z, Kb
S bR X i, BEMLKERE & POEROLY

—55



7o

84r i

Table 3 Treatment results of phenolic waste by pak-bung’s peroxidase

Fig. 9 Time course of phenol removal by pak-bung
PO treatment
temperature, room temperature ; initial H,O,
concnetration, 2.5 mM ; initial pH, 5.0 ; ini-
tial PO activity 0.63 Uem/~*
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Initial phenol  Initial PO activ- Initial H,O, Reaction Final phenol  Phenol removal
conc.(mge /")  ity(Uemi™) conc.(mge /")  time(hr) conc.(mg*[™%) (%)
100 0.63 2.5 19.5 7.56 92.5
200 1.26 5.0 19.5 16.1 92.0
300 1.89 7.5 19.5 11.7 96.1
400 2.52 10.0 19.5 49.9 87.6
500 3.15 12.5 19.5 47.3 90.6
750 3.78 15.0 19.0 65.0 90.8
930 4.41 17.5 16.0 110.0 88.2
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Fig. 10 Time course of phenol removal by pak-bung
PO treatment
temperature, room temperature ; initial H,O,
concentration, 17.5 mM ; initial PO activity
441 Uem/!~!; initial pH, 5.0
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Fig. 11 TOC removal of pak-bung PO treated
phenolic wastewater by activated sludge
MLSS concentration, 2,944 mge/™'; initial
pH, 7.3 ; temperature, 25°C
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