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Effect of Trivalent Chromium on Soil Urease Activity Characterisitics
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Abstract: Chromium was one of four major polluted heavy metals in environment; there were big difference in ecological toxicity among dif-—
ferent species chromium. By indoor simulations, soil urease activity and kinetic characteristics were studied in soils polluted by Cr**, the re—
sults showed as follows. Soil pH had the most important influence on Cr** ecological toxicity, soil urease was inhibited by Cr** in acid soil
samples, there were remarkable or significantly negative correlation between soil urease characteristics(such as activity, V,u, Vuu/K, and k
values )and Cr** concentrations. The reaction mechanism was fully inhibition by the regression equation U=8y/(8,xC+1 )between soil urease
activity (U)and Cr** concentrations (C), furtherly it was no—competitive inhibition by urease kinetic parameters analyse. The ecological dose
ED,o and EDs;, were 50.59 and 865.7 mg-kg™ when soil was slight and medium polluted by Cr** respective in acid soils. Soil urease activities,
V o V! Ko and k could be monitor indexes of polluted by Cr* in acid soils. In alkaline soils, soil urease is not sensitive to Cr**. urease char—
acteristics parameters were less change during Cr** concentrations tested, that activated at the lower concentrations and inhibited at the higher
concentrations. It was because Cr species and state may be changed in the difference environmental conditions(such as acid soils and alka—
line soils).
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Figure 1 Urease activity of soil tested
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Table 2 Soil urease activity in soils tested(pg-g™+h™)

4% BE Cr concentration/mg kg™

0 250 500 1000 2500 5000
1 14.94 13.23 10.52 7.11 2.85 1.47
2 6.26 4.84 3.66 2.59 122 0.25
3 4.05 3.18 2.16 0.81 0.35 0.17
4 11.16 12.03 11.96 11.83 10.83 9.86
5 6.90 728 7.37 6.97 7.55 6.37
6 4.46 4.57 4.96 525 5.08 4.10
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Table 1 The physical-chemical properties of tested soil

T 95 KR Clay/  MPRLSily  BPKL Sand/ AHLE O.M/ £F TN/ LB TP/ f#H Alk-hydrolyzabe N/ CEC/
Soil samples  No. % % % % g-kg™ g-kg mg-kg™ cmol -kg™ pH
3 1 46.76 17.16 36.08 20.02 1.43 0.66 126.70 14.48 6.22
2 40.75 16.59 42.66 822 0.69 0.45 61.85 6.23 5.49
3 36.69 17.49 45.82 9.60 0.83 0.34 57.38 13.22 5.65
¥yt 4 17.98 34.00 48.02 25.46 1.75 1.05 107.56 12.09 8.28
5 19.76 17.54 62.70 13.28 1.26 0.73 34.70 6.25 8.12
6 19.97 24.23 55.80 8.69 0.53 0.50 43.45 6.71 8.43
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Table 3 The regression equations between soil urease activity and

Cr concentrations

FOCREC EDy Dy

Correlation

5%

No. *ﬁﬂ Bl( x1073) Bo

coefficient /mg-kg
U=By/(BxC+1) 0.126 4 0.040 1 0.997" 879.0 79114
07437 -0.172 4 0.947"  149.4 1 344.6

1
2
3 1.1552 0.052 8 0.998™ 962  865.7
1
2
3

UsBotBixC 2574 12322 0.896"  478.7 2393.6
-1.0427 4.744 2 0.888"  455.0 2275.0
-0.662 0 2.807 3 0.791 4241 21203

Hf: ﬁ EEE n-2=4,ros = 0.811 , 1o =0'917,—F|EJ0
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Table 4 The regression equations between alkaline soil urease

activity (U)and Cr concentrations (C)

#4552 Regression equation IEXE2 4
55 UzaxC+bxC+d Correlation
a(x10°) b(x10°) D coefficient
4 -0.06 -0.09 11.744 0.901*
5 -0.10 0.40 6.997 7 0.864"
6 -0.10 0.70 45429 0.943*
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Table 5 Kinetic parameters of urease of soils tested

o= SH ¥ E chromium concentration(mg-kg™)

No. parameter 0 250 500 1 000 2 500 5 000
1 K,/mmol - L™ 2.785 3.452 2.678 2.594 6.008 4.857
V e/ pumol + (Lgh ) 20.848 20.552 17.487 13.013 8.801 5.259

Vel K x107) 7.487 5.953 6.531 5.017 1.465 1.083

k/x107-h™ 2.688 2.369 2.300 1.768 0.756 0.505

2 K,/mmol - L™ 1.481 1.833 1.603 2.430 3.737 4384
V e/ pumol + (Lgh )™ 5.903 5.187 3.915 2.351 1.449 1.025

Vel Ka(x1072) 3.985 2.830 2.443 0.967 0.388 0.234

k/x103+h™ 1.017 8.130 0.648 0.334 0.160 0.108

3 K,/mmol - L™ 1.846 1.670 2.114 3.774 7.109 6.958
V e/ ool + (Lgh )™ 4.791 3.928 3.491 2.607 1.758 1.101

Vel Ka(x107) 2.595 2.352 1.652 0.691 0.247 0.158

k/x107-h™ 0.747 0.638 0.518 0.288 0.139 0.091

4 K,/mmol - L 2.664 2.800 2.960 2.799 3.638 3.778
V e/ pumol + (Lgh )™ 18.395 19.633 19.661 19.520 18.342 16.094

Vel K x107) 6.906 7.013 6.642 6.973 5.041 4.260

k/x107-h™ 2421 2.522 2.455 2.521 2.045 1.771

5 K,/mmol - L 4421 4.409 4.247 5.529 7.135 6.938
V e/ pumol + (Lgh )™ 12.660 13.035 13.151 16.189 15.724 13.439

Vel K x107) 2.863 2.956 3.096 2.928 2.204 1.937

k/x107-h™ 1.320 1.349 1.397 1519 1.234 1.110

6 K,/mmol - L™ 1.951 1.803 1.832 2.371 3.396 3.725
V e/ pumol + (Lgh ) 7.672 7.866 8.405 9.091 9.703 8.059

Vel Ka(x107) 3.931 4.363 4.588 3.835 2.857 2.164

k/x107-h™ 1.196 1.276 1.356 1.332 1.227 0.964
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Table 6 Regression analyze between acid soil urease kinetic parameters and Cr concentration (C)

1 #¥ Soil sample Zh 1% B % Kinetic parameter #4552 Regression equation FH5& Z B Correlation coefficients EDyy/mg-kg™

1 V i Vi=19.156-0.003 1xCc: —-0.934** 617.94

Vil K Vil K =6.577 3-0.013xCc. -0.917** 50.59

k £=2.412 2-0.000 4xC¢ —-0.933%* 603.05

2 V e Vu=4.671 2-0.000 9xC¢, -0.843 1* 519.02
Viad K Vuud K =2.792 3-0.000 6xC — —

k £=0.761 6-0.000 2xC¢ -0.834* 380.80

3 V i Vum=3.958 2—0.000 7xCc: -0.907* 565.45

Vil K Vil Kin =1.985 9-0.000 5xCo -0.813* 397.18

k £=0.590 8-0.000 1xC¢ -0.858* 590.8

22 EATR, oot HIEAREG TS M AR B ek 865.7 mg-kg MBS ME T IEARERAE SR VL E N,
T4 pH, FERRMETIESD, DEMREHEM R 1 SERRIDY CrORBUR, AR IR A 12%.
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V5 g% BTJ. A ljlg—'ﬁu 5 ED,, I EDs, {E % EIJ jﬂ 50.59 F1 LV Xin-zhi. The prevention and cure of the pollution by chromiuml[J].
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