( )
52 1 Vol. 52, No. 1
. JOURNAL OF NANJING UNIVERSITY © ©

2016 . . Jan. ,2016
(NATURAL SCIENCES)
DO, 10. 13232 /5. enki. jnju. 2016. 01. 006
1.2 1.2 1.2 1.2% 3%
b b b b
(1. s ,210023;2. s ,210023;
3. . ,550002)
: D , NO)
s Henry Freundlich
, Langmuir .©®
. Ky
41.88 Lekg™ ', Qo 823.85 mg+kg ';
Ky 21.29 Lekg™ ', Qn 732.06 mgekg ';

13.99 Lekg '.

: TP181 (A

Impact of straw-returning to characteristic of ammonia

nitrogen thermodynamic adsorption in soils

Wang Chaowei''? ,Zhu Yuanfu'?,Li Rongfu'?,Ruan Xiaohong'** ,Liu Congqiang®*
(1. Department of Water Science, School of Earth Sciences and Engineering, Nanjing University, Nanjing,210023,China;
2. MOE Key Laboratory of Surficial Geochemistry, Nanjing University, Nanjing,210023,China;
3. State Key Laboratory of Environmental Geochemistry, Institute of Geochemistry,

Chinese Academy of Sciences,Guiyang,550002,China)

Abstract; In this paper we investigated the impact of straw returning to the ammonia nitrogen thermodynamic adsorp-
tion properties of soils,in order to offer reference for study on transport and transformation of nitrogen in soil. We
have conducted ammonia nitrogen isothermal adsorption experiments in alluvial soil and black clay soil, with and
without straw. The results are as follows:1) The ammonia nitrogen adsorptive ability of the black clay soil is higher

than that of the alluvial soil, which is primarily related to the clay content in the soil. 2) Within the concentration
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range of our experiments,with or without the straw addition, the adsorption isotherms of all samples fit Henry and

Freundlich adsorption isotherm models. Meanwhile, Langmuir adsorption isotherm model also fits the experimental i~

sotherms well when a small amount of or no straw is added. 3) Straw-mixing soil has lower efficiencies and capacities

of ammonia nitrogen adsorption in the experiments. When no straw is added.the average adsorption efficiency(Ky)is

41.88 Le+kg ' ;the average maximum adsorption capacity(g, )is 823. 85 mgekg '. When a little straw is added, the

1

average adsorption efficiency(Ky)is 21. 29 Lekg™

kg '. When a lot of straw is added, the average adsorption efficiency(Ky)of is 13.99 Lekg '.

; the average maximum adsorption capacity (g, )is 732. 06 mge

Key words: straw-returning, ammonia nitrogen, adsorption efficiency, maximum adsorption capacity, alluvial soil,

black clay soil
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Table 1 Physicochemical characteristics of the tested soils
) CEC OM NH —N NO, —N TN
P molke D (%) (mgekg ) (mgkg ) (%)
5.80 33.76 60.44 7.99 6.10 0.67 9.34 4.29 0.048
8.89 55.83 35.28 7.89 20.63 2.41 3.73 5. 60 0.111
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Fig. 1 Adsorption isotherms of ammonia nitrogen in alluvial soil and black clay soil
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Table 2 The parameters of samples without straw on the Henry model
n,=—10 n, =100
(cm) Ky o) EC, R? Ky Qo EC, R’
0~20 35.662 —26.429 0.741 . 966 21.583 30. 325 —1.405 0. 956
20~40 32.317 —18. 464 0.571 . 988 21.706 22.100 —1.018 0.949
40~60 32.337 —19.536 0. 604 0.977 33.587 28.794 —0. 857 0.936
0~20 43.029 —10. 407 0.242 . 960 42.748 45,725 —1.070 0. 885
20~40 53. 331 —86. 405 1. 620 . 969 53.739 54.572 —1.016 0.872
40~60 81.633 —127. 25 1.559 . 990 50. 897 97.749 —1.921 0. 770
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Fig. 2 Adsorption isotherms of ammonia nitrogen in soils with straw
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Table 3 The parameters of soils with straw on adsorption isotherm models
Henry Freundlich Langmuir
Ky Qo EC, R? Kr 1/n R* K. n R?
n,=100  21.706 22.100 —1.018 0.949  59.49 1.5353 0.981 0.0711 674.51 0.974
my =100 22,904 27.870 —1.217 0.948 51.47 1.3792 0.972 0.0565 800.37 0.990
020 my =100 20.495 26.407 —1.288 0.962 45.91 1.3703 0.980 0.0517 761.42 0.986
~ m
¢ my =10  10.895 —8.341 0.766 0.997 4.46  0.7454 0.958 — — —
my =10  16.908 —16.035 0.948 0.998 7.5 0.7748 0.992 — — —
n,=100  33.587 28.794 —0.857 0.936 54.01 1.7371 0.884 0.0612 715.7 0.974
my =100 19.31 37.857 —1.96 0.869 57.77 1.5623 0.915 0.0951 558.43 0.960
2010 my =100 14.083 40.950 —2.908 0.818 52.78 1.4502 0.976 0.1289 394.68 0.946
~40 cm
my =10 9.698 —13.862 1.429 0.994 2.08 0.6416 0.967 — — —
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n, =100 53,739 54.572 —1.016 0.872 118.17 1.6136 0.934 0.1442 863.73 958
my =100 25,74 48.175 —1.872 0.910 76.52 1.5801 0.961 .1042 685.58 0.993
020 my =100 19,981 30.430 —1.523 0.961 47.71 1.4057 0.970 0.0516 754.14 961
~20 cm
my =10  14.565 —10.177 0.699 0.995 4.06 0.6564 0.833 — — —
my=10 17.681 —1.570 0.089 0.997  10.77 0.8077 0.936 — — —
n,=100  50.897 97.749 —1.921 0.77 139.1 1.5755 0.908 0.1428 1041.45 0. 946
my =100  25.529 35.661 —1.397 0.977 60.04 1.4098 0.997 0.0546 908.37 0.997
20— 10 my =100 22.282 33.045 —1.483 0.993 50.62 1.3751 0.998 0.0389 993.5 0.987
~40 cm
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