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Effect of monochlorobenzene on soil urease activity characteristics
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Abstract: [Objective] The relationship between monochlorobenzene and soil urease activity character-
istics was studied in order to supply basis for environmental protection and mointor. [Method) An indoor
simulation experiment was carried out to study the effect of different monochlorobenzene concentrations
(0,0.5%,1.0%,2.5%,5.0% and 10%) on urease activity and urease kinetic parameters of Lou soil and
red soil. [Result] Monochlorobenzene could activate soil urease activity significantly and the equation of
U=p XC+p, could well describe their relationship in four soil samples. Meanwhile, the critical concentra-
tion was 3. 4% when soils were slightly polluted by monochlorobenzene. The kinetic parameter V., of Lou
soil increased as the concentration of monochlorobenzene added. The V,.../K,, and %k did not change remark-
ably,and the monochlorobenzene had little impact on red soil enzyme kinetic parameters. [Conclusion] Soil
urease activities could be an index of soil polluted by monochlorobenzene. Monochlorobenzene could accel-
erate the dissociation of enzyme-substrate complex. There was a complex interaction between Monochloro-
benzene and urease,which needs further study.
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Table 1 Physical-chemical properties of tested soil

v memn MR/ OBE/ BB/ HNR/ 2R/ AR/ il )
+ FE i 4 5 1 1 1 . \ . (mg « kg™ ) CEC/
Soil sample No (g kg™D) (ge kg™ (g+ kg ) g+ ka™!) (g+ kg™!) (g kgD Alk-hydrol pH (cmol « kg™ 1)
B oo Clay Silt Sand OM TN TP yaroly
zabe N
1 341. 2 436. 2 222.6 23. 66 1.78 1.59 141. 28 7.99 16.91
I(jfiil 2 319. 0 335.4 345, 6 18.68 2.11 1.65 136. 44 8.02 15.63
3 355.7 300. 6 343.7 22.07 1.56 1.56 75.55 7.90 16. 99
4 360. 8 171.6 467.6 20. 02 1.43 0. 66 126. 70 6. 22 14. 48
.
Rjﬁ)il 5 426.6 165.9 407.5 8.22 0. 69 0.45 61. 85 5. 49 6.23
6 458.2 174.9 366. 9 9. 60 0.83 0.34 57.38 5.65 13.22
e LT,

Note: Total phosphate’s unit was described by phorphate.

1.2 AR

B 5.00 g BAREIMA 1T mL BI2E, # % 15 mim
Je s W 5 mL KR [E R L4 410, 0%6,0. 5% ,1. 0%,
2.5% 5. 021 10. 0 %) By — S AR IR 21 - /B 30
min"" 5, A 10 mL A [E] ¥ B (0. 001, 0. 025,
0. 0501 0. 100 mol/L) () R & % W A1 20 mL pH
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Table 2 Soil urease activities affected by monochlorobenze of different concentrations ng/(g < h)
R FE 5 G + R G E Soil urease activity
Soil No. 0.0% 0.5% Lo% 2.5% 5.0% 10.0%
1 23.43 22.74 22.41 24.43 23.17 24.06
ﬁj:. 2 21. 44 21.90 20. 66 22.45 22.32 22.49
Lou soil
3 4. 66 5.25 4.91 5.50 5.63 5.81
4 20.98 19. 93 20. 66 21. 30 21.98 22.21
2L 5 3.03 3.59 3.68 3.82 4.02 4,33
Red S()ll J . . O . . . .0
6 3.34 3. 06 3.31 3.56 3.56 3. 74
TEJRZE W 0,100 mol/L.
Note: Urea concentration is 0. 100 mol/L.
x£3 —SFXERSBOSLEREBEEOMNBERE
Table 3 Regression equations between monochlorobenze concentration and urease activity
+ 1 T IEG S AR LIP3 EDyo/
Soil Soil sample Regression equations Correlation coefficient (g-kg™ b
N 1 U=0.099 7+23.058C 0.493 —
#+ ’
Lou soil 2 U=0.118 6+21.501C 0.629 —
3 U=0.096 2+4.989C 0.829~ 51.9
. =0.1 20.5 > . 839* 110.1
o7 b 4 U=0.186 9+20.585C 0. 839 0
Red soil 5 U=0.100 5+3.427C 0.871" 34,0
6 U=0.052 6+3.262C 0.831" 62.0

e D EEE n—2=4,r50 =0.811,r5¢ =0. 9177?%51; x . %‘%%E%*H%o

Note: Freedome n—2=4,r) 4 =0. 811,70 =0. 917, the following table is the same; * . Means significant correlation.
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Table 4 Kinetic parameters of urease of tested soil

S8 —GURRFN B +H %5 No.
Kinetic parameter Concentration 1 2 3 4 5 6
0.0 3.02 3. 7% 6. 60 10. 87 9.13 15.03
0.5 3.03 5.25 4. 64 7.43 15. 48 11.71
1.0 3.68 5.26 9.59 11.58 6.81 7.81
K,,/(mmol « L™1) _ _

2.5 3.57 3.66 4.93 8.78 7.39 5.44
5.0 4. 67 5.06 1.59 9. 07 12.95 8. 00
10.0 5.54 5. 1¢ 1. 68 9.02 25.08 16. 35
0.0 77.12 71. 34 20. 06 98. 34 9.47 12.43
0.5 76.11 78. 81 15. 89 76. 88 11.69 10. 84
Ve / (umol « L1 1.0 80. 81 82. 04 22.98 97. 21 8.77 12.86
g '+h™H 2.5 77.75 79. 66 16.78 90. 91 8.89 11. 29
5.0 83.32 74. 10. 67 65.11 4. 94 10. 23
10.0 90. 70 77. 12.53 68. 82 6.26 13.61
0.0 25.57 19. 3.04 9. 04 1. 04 0. 83
0.5 25.16 15. 3.43 10. 34 0.76 0.93
1.0 21.97 15. 2.39 8. 39 1.29 1.65

(Vinax/K) / (X1073)
2.5 21.76 15. 3. 40 10. 35 1. 20 2.08
5.0 17.83 14. 6.71 7.18 0. 38 1.28
10.0 16. 39 15. 7.48 7.63 0. 25 0. 83
0.0 9.93 8.16 1.78 5.56 0.59 0.55
0.5 9.77 7.25 1. 69 5. 64 0. 50 0.58
. 1.0 9.26 7.53 1.58 5.40 0.68 0.93

k/(X107%) _

2.5 9.19 7.19 1. 65 5.99 0. 64 1.01
5.0 8.39 7.36 1.82 4.18 0.22 0.71
10.0 8.23 7.12 2.16 4.38 0.17 0.56
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