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Microwave-induced accelerating of phenolic

wastewater degradation with HRP
ZHANG Feng
(Shaanxi Key Laboratory of Phytochemistry, Department of Chemistry and Chemical Engineering,
Baoji University of Arts and Science, Baoji 721013, Shaanxi Province, China)
Abstract : High concentration phenol wastewater was degraded under the conditions of microwave and horseradish
peroxidase ( HRP) combined treatment. The catalytic degradation characteristics of reaction process were
investigated by means of methods containing orthogonal experiment, double reciprocal plot and UV analysis. The
experimental results show that the degradation efficiency to 60 mmol/ L phenol solution is 91.2% during the optimal
degradation conditions, which are 60 C, 5 min irradiation time and 550 W microwave power. The degradation
kinetic parameter K was 0. 025 63, and K, of HRP was not affected during reaction process. But other kinetics

and K

max cal

constants of v were improved by 13. 4% , which was the direct evidence to the synergistic effect of
microwave - HRP joint technology in degradation process. It was beneficial to improve the catalytic efficiency and
phenol degradation rate when HRP was used as catalyst.
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Table 1 Experiment element condition

K-
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Table 2 Orthogonal experimental results of phenol degradation

¥ it/ C IE A\ ff ]/ min
1 40 150 1
2 40 350 3
3 40 550 5
4 40 750 7
5 60 150 3
6 60 350 1
7 60 550 7
8 60 750 5
9 80 150 5
10 80 350 7
11 80 550 1
12 80 750 3
13 100 150 7
14 100 350 5
15 100 550 3
16 100 750 1
K, 29.03 26.73 27.75
K, 53.68 36. 65 28.60
K, 41.60 43.38 47.30
K, 20.13 37.68 40.78
R 33.56 16.65 19.56
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Fig.2  Comparison of removal efficiencies with different degradation process and phenol concentration
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Fig.4 Reaction rate vs phenol concentration and Lineweaver-Burk cruve
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Table 3 Kinetic parameters of HRP
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ST 23.67 0.27 39.82
X B2 23.70 0.24 35.20

2T 4T, HRP (1 K, (H A AR, 151
T 4 BEORS2 0 HRP XS 25 10 (1) 35 ATy (RS2 56
W v, K AEL LUK L 53 1 32 55 13.41% ,13.45%
SCHR[22 ] 2B, HRP ZEfifbid f2rh 5 H, 0, BETE I
P R A, DTS ) HRP 3 4 | R AT A Ak 5 1 3
F, HbfEz b et st i Hy0, 28 F
HRP & PEAI IR . (HI AR AL S B R
RNV INGER TR R AR PRy iz g, $E i T H, 0,47
TG, AR A SO 6 AL AR . FLIBE B A AN
A BTk 1 H,0, kG HXF HRP (1 36 241
il T4 i T R

CEA O SCERZS A 3 SEIR g AT i1k
R A BT B 1 SR A5 D UL UE 23 X B85 HRP 77 A= 1

120
100
80
< 60
=
40
201 = G 40
o X HEZH
O L L L L J
0 5 10 15 20 25
t/min
(a)30 mmol/L
80
L)
60 -
S 40t
=
20
LR el
o X HEZH
0 L L L L J
0 5 10 15 20 25

t/min
(¢)90 mmol/L

Bf BRI, T ] HRP 36 1. O 1 860 Bk
HEE AT A R R B B2 R A B [ 22 £
SERANIELS 7R o Bl A% B v R0 O, i i M 2L
550 HEZH 1) e 2R W R AR R AE B W R . R
My B 30 mmol/L Z& T, S5 4 -5 % 2 22 il A
R T 2 2 B vk B O 120 mmol/L i, 2 4 figp R 73
Bk 65.59% ,47.48% , KL T 38. 14% , £ 3
S8cHs 8 7% 5 6 2 19 4 T A0 3 JRE S EE R TR 4 v o
13.41% o X ULWITEFR B 1 e, AN DU 21
TiE AL H, O, IR BOREE B AR T, I B T HERR R
ZH HRP {36 P, SE A I AR 2] T B AR
FHo DTS A5-f 20 A A 3R o T AL ke 0
o X BEBAERIRBEIRI A TR R
JE R YA S ST A R T s 2R L DLTE M )
IR, WA R A AR G RN R, AT
HRP 5% 1 S A0 80 3 2 52 BB R Wi o T ol i -
HRP B AL BT 205 AT RO IR, U RS A
BT KA B W I, Ry HRP EALTE R 3o T 55
P A 37 R BE B S BK i BT — i 18 R

100
80

60 -

n/%

40+

= kA
o X it

0 5 10 15 20 25
t/min
(b)60 mmol/L

= Gl 20
o X M4

0 5 10 15 20 25
t/min
(d)120 mmol/L

BS FRAMRETETERBREDALEHE

Fig.5 Degradation kinetic curves of phenol with different phenol concentration
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