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The Experimental Methodological Research on the Adsorption of Inorganic Nitrogen
and the Effect of Microbe Action in the Soil of Unsaturated Zone

ZHANG Sheng ZHANG Cuiyun YE Siyuan
Institute of Hydrogeology and Envirnmental Geology CAGS Zhengding Hebei 050803

Abstract This paper has studied the effect of microbe action on the transfer among three forms of nitrogen namely nitrate nitrite
and ammonia with the aim of detecting the circumstances of the cycle of nitrogen and the groundwater contamination by nitrate in
the piedmont plain of Hebei. The research can obtain the parameters which are used to assess precisely the transference process of so-
lute and estimate the amount of nitrogen entering groundwater. Its methodology is described here.
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1 25C
Table 1 Experimental Results of absorption balace time for soil absorbing nitrogen in the mixing liguid
and each nitrogen liguid of three nitrogens x10°6
t h NO;5 NO, NHy t h NO;5 NO, NH,
0 323.2 300 85.0 0 286.9 300.0 80.0
2 323.9 280 60.0 2 288.2 280.0 35.0
4 329.4 280 50.0 4 299.9 280.0 33.5
9 325.6 280 48.0 9 296.2 280.0 32.0
11 329.8 280 46.0 11 289.1 280.0 32.0
15 337.1 280 45.0 15 289.5 280.0 32.0
22 334.7 280 45.0 22 293.5 280.0 32.0
26 336.0 280 45.0 26 288.6 280.0 31.0
30 331.6 280 43.0 30 291.9 260.0 31.0
34 363.5 280 43.0 34 321.7 260.0 31.0
38 332.7 260 43.0 38 292.6 260.0 31.0
50 328.3 260 43.0 50 285.5 280.0 31.0
2
41 h 25C
Table 2 Analyzed Results of the liguid variation before ab-
sorption and after 41 absorption in the mixing liguid of three
nitngens of different concentrtions X106
NO; NO, NH,
41h 41h 41h
NH, —-NO,
16.87 25.85 0.03 0.64 <0.04 1.20
80.46 109.8 15.0 19.5 27.5 12.5 _>NO3
167.6  258.9 36.0 41.0 80.0 34.0
337.3  346.3 37.0 37.0 100.0  55.0
389.5  398.5  41.0 42,0 150.0 97.0 ONH; +30, 2NO; +2H,0+ H*
621.3 626.4 60.0 68.0 156.0  100.0 2
+660.44<10°]
714.0  716.6 74.0 74.0 170.0  136.0
- - 3
794.3  800.8 100.0 100.0 214.0 158.0 2NO, +0O, 2NO; +167.20 < 10°)
1260.0 1331.0 140.0 143.0 360.0 250.0
1498 1493 170.0  172.0  450.0  390.0
1637 1639 180.0 180.0 550.0 475.0
21.23  28.37 0.004 0.016 0.2 0.2
91.86 97.25 41.0 41.0 26.33 8.6 2.1
163.5 206.0  44.0 46.0 75.0  26.67
327.7  344.8 58.8 58.8 94.0 45.0 1.5 em 15 cm
392.2  390.5 62.0 64.0 156.0 50.0
569.9  570.4 66.0 66.8 172.0 97.0 2.2
.9 702. 72. 73.2 208. 134.
699.9 02.9 0 3 08.0 34.0 1 15g30
773.4 972.1 140.0 142.0 253.3 120.0
1184 1028 200.0  200.0 380.0 260.0
2 NH; ,S0,
1545 1554 260.0 250.0 550.0 365.0 _6
500 X 10 °NH4-N 3 mL
1676 1741 260.0 250.0 700.0  570.0

20 %
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Table 3 Analyzed results of three nitrogen contents and bacterium number in
nitrification experiment for the soil of vadose
NH, NH; NH,
t d . .
g g
0 193.14 — 36.43 — 4.66 — 3.1x10° 6106
1 186.48 189.81 19.78 35.0 5.66 2.00 2x10* .8x10°
2 183.15 — 27.04 — 5.73 — .9%x10* .0x10°
3 176.49 189.81 28.47 24.88 5.66 1.96 .0%x10° .3x107
4 169.83 — 32.10 — 5.66 — 0% 10° .3x10°
5 166.50 189.81 30.64 28.47 5.16 1.93 S1x10* L7 X 10°
7 163.17 — 33.60 — 8.66 — J3x10* .8x10°
9 156.51 189.81 48.88 25.61 227.34 1.60 L4x10* .6x10°
11 133.20 — 53.25 — 306.36 — L4x10* .8x10°
13 66.60 189.81 117.95 29.24 319.68 1.07 — —
15 6.66 — 144.16 — 333.00 — L4x10° .6 10°
18 6.66 — 155.06 — 455.20 — — —
23 2.55 — 296.40 — 482.85 — — —
30 2.00 — 314.35 — 325.25 — — —
36 2.55 — 380.30 — 199.80 — S1x10* 1x10°
42 1.67 — 231.83 — 46.62 — .3x10* .3x10°

x10°¢
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Table 4 Analyzed results of three nitrogens and bacterium number in

denification experiment for the soil of vadose

NH, NH; NH,.
t d -1 -1
g * 8
0 420.25 — 2.66 4.83 — 4.1x10° 9.5%10°
1 365.30 433.23 2.66 2.66 23.98 2.20 7.7x10* 1.4x10°
2 349.32 — 2.00 28.64 — 1.6Xx10° 1.4x10°
3 339.33 452.21 2.66 2.00 27.31 2.33 9.8x10° 1.4x10°
4 343.66 — 2.66 23.98 — 4.8x10° 1.1x10*
5 321.81 465.20 2.00 2.66 21.31 2.53 2.6x10° 1.4x10°
7 257.74 — 2.66 22.38 — 6.4x10* 1.1x10°
9 279.55 4358.54 3.33 2.00 1.00 2.66 4.1x10* 1.4x10°
11 307.19 — 2.66 0.27 — 4.0x10* 1.4%10°
13 275.39 440.89 2.66 2.66 0.20 2.66 — —
15 294.01 — 2.66 0.13 — 2.7x10* 1.4x10°
18 297.16 — 2.55 0.33 — — —
23 235.43 — 2.00 0.80 — — —
30 199. 56 — 1.67 0.13 — — —
36 203.85 — 2.00 0.10 — 1.1x10* 1.4x10°
42 202.43 — 1.33 0.07 — 1.3x10* 1.1x10°

x10°¢
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