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Abstract: Phenolic or aniline compounds were important pollutants in the industrial wastewaters to seriously polluted water
environment. This research developed a detecting method of phenolic and aniline compounds based on the kinetic parameters of the
substrates of laccase. Catalytic reaction between laccase and phenolic and aniline compounds was characterized using spectrophotometic
method  which resulted 040 mg/L substrate reaction rate and calibration curve of substrate concentration and reaction rate. And then
the non-volatile phenols in three kinds of coking wastewater were screened and the contents were detected. The result showed that
polyhydric phenol multi-amine and aminophenol were the main substrates of laccase. The optimum pH of phenols was around 7. 0 and
anilines 4. 5-5.0 K values of each substrates was 0. 440 mmol/L. The calibration curve performed good first order kinetics linear
relationship except benzidine with correlation coefficients above 0. 96. Using laccase method the contents of catechol in three kinds of
coking wastewater were respectively detected to be 190.5 265.8 and 155.3 mg/L with recoveries ranged from 89.9% to 115.8% .
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1

1.1
LC2010A ( SHIMADZU )
SPK-6AUV Echrom 98
( ) Hypersil ODS
(4.6 mm x200 mm ID 5 pm);UV=2450
(SHIMADZU) ; A12044C
(Mettler-Toledo) ;6173 / / -
( Jenco ) ; Milli<Q Academic
(Millipore) ;884 (
).
(EC 1.10.3.2
40452 Sigma-Aldrich) ;2 6- (DMP)
(Sigma-Aldrich) . ( Alfa-Aesar) ;
(CNW) ; . . .
72— . 2- . 4- N N

~ ~ ~ ~

1.2
( 25C )
2.95 mL (0. 05 mol/L
) 50 wL (5 mg/mlL)
200 ~900 nm 0.5 nm

pH 3.5, 4.0, 4.5, 5.0, 5.5, 6.0,
6.5.7.0.7.5.7.8

pH
0.5s 3 min -
pH 5 (0.40. 0.50.
0.67+ 1.00. 2.00 mol/L)
K,
K 0. 1.0.

m

2.0. 3.0, 4.0. 5.0, 6.0, 7.0, 8.0, 9.0. 10.0
mg/L 0. 0.10. 0.20. 0.30. 0.40. 0.50. 0.60.
0.70. 0.80+ 0.90. 1.00 mg/L 2

1.3

25%C ;
=50:50(
pL;
10.0. 15.0
0.45 pm

\2-

2.2

10 s

NaOH pH 7.

(HPLC)
0.9 mL/min;

0.45 pm

0

); :277 nm;

20.0 mg/L
pH

“4- ~DMP.

4.0

14

:0.2%
220
1.0. 5.0.

DMP

1.0, 2.0+ 3.0 mg/L;
0.5. 0.5, 2.0 mg/L

0~10 mg/L 0~1 mg/L

1 mg/L 0.1 mg/L.

3 mL
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Fig.1  Calibration curve of the concentration—reaction rate of p-phenylenediamine and DMP
N ~DMP R’ 0. 99.
- 0.98 3 mg/L
N \2- N 1 mg/L 4- DMP
2 0.2 mg/L. N
1.
R’ 0.96 (8.85 U/mg)
1 pH.K , . -
Table 1 ~ Optimum pH K absorption wavelength and linear regression equation of concentration—reaction rate of compound
K, 1Y =aX +b"
pH . N »
/mmol*L /nm a b (R%) /mgeL
7.5 0.5304 246 0.015 47 -0.001 86 0.9914 10 ~0.7
390 0. 008 81 0.003 21 0.9849 10 ~1
7.0 0.505 4
292 0.001 87 0. 000 67 0.984 4 10 ~3
315 0. 008 08 -0.004 05 0.99138 10 ~ 1
6.5 0.500 1
242.5 0. 009 58 -0.003 15 0.9713 10 ~ 1
423 0. 006 35 0. 000 32 0.9937 10 ~1
2- 7.0 0.7159
247 0.004 33 0.001 39 0.9833 10 ~1
4- 7.0 9.2738 254 0.013 45 0. 009 06 0.983 1 10 ~0.2
DMP 7.5 0.5574 470 0.012 48 -0.00221 0.998 7 10 ~0.2
465 0. 000 54 0. 000 57 0.960 6 10 ~3
2- 7.5 7.8057
420 0. 000 53 —-0.000 09 0.9700 10 ~3
630 0. 015 05 —-0.008 94 0.9860 10 ~1
4.5 0.4353
366 0. 021 50 —-0.004 50 0.978 3 10 ~1
605 0. 004 47 —-0.006 81 0.917 6 10 ~3
4.5 2.8558
355 0.007 61 -0.01022 0.9116 10 ~3
5.0 1,059 6 460 0. 003 28 0. 000 06 0.9889 10 ~ 1
’ ' 315 0.007 91 -0.001 10 0.994 9 10 ~1
445 0.001 17 0. 000 61 0.994 2 10 ~ 1
4.5 1.044 1
260 0.002 22 0. 003 00 0.960 4 10 ~1
1)Y: (Demin"") X: (mgeL™ ")
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Fig.2 Reaciton rate of laccase catalyse substrate in different pH
3
860, 630 366 nm 3 2.6
800, 605 360 nm 3 A B
B 292 nm
2
15 18
2.4 pH . . . HPLC
pH At A 235.6. 322.3
20 AL 194.7 mg/L 97.0% ~98.5% ;
) pH 6.5~7.5 3
' v pH 190.5. 265.8  155.3 mg/L 91.9% ~
3.0~5.5 ; 115. 8% HPLC <20.3% (
pH pH 5.0 2). 20% 3
3 pH 4.5
pH
2.5 K, 2
K H Table 2 Concentration of catechol in coking wastewater
" P HPLC
5
/\mm] 3 min /mg'l_fl 1% /mg'Lfl 1% 1%
Lineweaver-Burk A 235.6 97.0 190.5 91.9 19.1
2
K, R B 322.3 98.2 265.8 109.5 17.5
0. 99 K.
B 194.7 98.5 155.3 115.8 20.3
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