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Effect of Denitrification on Transformation in the Unsaturated Zone of Soil

ZHANG Sheng, ZHANG Cui-yun, XIAO Yu

(Institute of Hydrogeology and Environment Geology, CAGS, Zhengding 050803, Hebei, P. R. China)

Abstract: The soil of unsaturated zone acts as a natural protector to groundwater’ quality, the denitrification is one of the most
important roles on denitrifying bacteria transform nitrogen in unsaturated zone of soil. With the developing of agriculture, the usage
of fertilizer is growing steadily, the contamination of nitrate in groundwater and wandering water becomes heavy and heavy. To learn
the degree of the denitrifying bacteria in unsaturated zone of soil and it’ s significance to the protection of groundwater’ quality, we
carried out some experiments and research about the cycle of nitrogen in unsaturated zone of soil and it” s contaminate process to
groundwater, and the degree of the effect of denitrifying bacteria to nitrate transformation in piedmont plain of Hebei.
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Table 1 Nitrate testing consequence on denitrification experiment in

unsaturated zone of soil (mg + L™")

WREREN] 15 ENOS 2 5 {ANOs 35 +RNO;
/d G WX W KW S RN
0 420.25 515.82 496. 84
1 365.30 433.23  449.22 495.50 475.19 482.52
2 349.32 437.56 470. 86
3 339.33 452.21 428.90 483.85 453.55 482.52
4 343. 66 431.90 438.89
5 321.81 465.20 434.57 480.85 437.56 478.19
7 257. 74 427.91 445.22
9 279.55 458.54 439.56 499.17  440.89 510.82
11 307. 19 442.56 429.57
13 275.39 440.89 430.90 478.85 424.91 491.84
15 294.01 427.91 424.91
18 297. 16 430.57 443.56
23 235.43 431.90 443.56
30 199. 56 401. 93 401.93
36 203. 85 353.20 404. 93
42 202. 43 368. 96 404. 93
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Table 2 The effects of the microbe bacteria’s quantity on denitrification experiment in unsaturated zone soil

151k 251k 35 LIk
TR ]/ d EHEPER 14 AL 2T R SR AL EHEIPSE S S AL
//I\'g'I //I\'g'I Ve //I\'g'I //l\'g" //]\'g"
0 4.1x10° 9.5x10° 4.5x10* 1.1x10* 4.6 x 10° 1.1x10°
1 7.7 x 10* 1.4x10° 1.6 x 10* 1.4 x10° 1.24 x 10? 2.0x10?
2 1.6 x10° 1.4x10° 3.45x10° 1.4x10° 3.0x10° 1.4 x10*
3 9.8 x10° 1.4 x10° 9.0x10° 1.1x10° 2.25x10° 1.5x10°
4 4.8 x10° 1.1x10* 6.6 x10° 1.4 x10° 2.4x%x10° 1.4 x10°
5 2.6x10° 1.4 x10° 2.85x 10° 1.1x10° 2.7%x10° 1.4 x10°
7 6.4 x10* 1.1x10° 3.4 x10* 4.5x10* 2.25x10° 1.4 x10°
9 4.1x10* 1.4x10° 6.0 x10° 1.1x10° 4.0x 10° 1.1x10°
11 4.0x10* 1.4x10° 1.1x10* 4.1x10° 3.8 x10* 1.1x10°
13
15 2.7 x10* 1.4 x10° 2.7 %10 1.5 x10* 2.2 %10 1.1x10°
18
23
30
36 1.1x10* 1.4x10° 3.4x10* 9.5x10° 6.2 x10° 4.5x10°
42 1.3 x10* 1.1 x10° 4.4 x10* 4.5x10° 2.0x10? 9.0x10?
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