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Adsorption Characteristics and Influence Factors of Dissolved
Organic Carbon in Saline-alkali Paddy Fields
TANG Jie, GONG Zhiyu, WANG Jingjing. QU Yunke
(School of New Energy and Environment , Jilin University » Changchun 130000)

Abstract: Soil adsorption of dissolved organic carbon (DOC) has an important effect on the cycling and trans-
formation of soil organic carbon. In order to make clear the soil adsorption law of DOC in the natural saline-
alkali paddy fields, 5 paddy fields (P1, P2, P3, P4 and P5) with different saline-alkali degrees in Western
Jilin Province were sampled and incubated in the lab for 70 days in a stationary condition. The experiment
studied the DOC adsorption characteristics under different solution concentrations and analyzed the effects of
physical and chemical properties on DOC maximum cumulative adsorptions. The results showed that the soil
adsorption rate was large in earlier period while decreased with time, which could be described by the Elovich
equation suitable to DOC adsorption under different solution concentrations. The Freundlich equation, was
best fitted with DOC isometric adsorption features, from which the coefficients indicated that adsorption
capacity of soils significantly differed from each other and the adsorption capacity of surface soil was greater
than the bottom layer. Exchangeable sodium percentage and pH significantly affected DOC maximum cumu-
lative adsorption which increased with the increased content of clay and organic matter. This study was cruci-
al to elucidate the cycling and transformation of DOC on saline-alkali paddy fields.

Keywords: saline-alkali soil; DOC; dynamics adsorption; isotherm adsorption; influcing factors
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DOC (180 71 2 W B RRAE  ABIE 5 3 50 R 3 F sl 1 2%
T3 FEXTER B, 4 19 W R [V B DOC 11 8h 25 i 7 ik 47
PIA R 2, 3FIFESE b 5 0 W R R 1
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JRE R o o A SR AN 0 S R K 3 g
AR B T 5 R 2 I P SRR & {25 5 3L P3

FEHE b {ETE RS DOC ¥ BE T B K, & U] P3 A Hb Xt
DOC W B R A5 e iS22 48 o (HY/NTR)Z M+
JE A X DOC 1 W B A8yl 1 . — 2 5l ) 22 5 ¢
il Elovich J5 #2 48 & (1 A0 S PE 2435 31 | 37K . R* 1€
0.815~0.994, i i lL A A OC R %L R*, Elovich J7 #
R KT 0.901 , B3 45 4 6 0 -+ 498 119 2y ) 27 Wi Ff
AR, WY BT R RPN AR EE .

K2 BAEABRUESH

e Pyl — R S IR W&y HOor R Elovich 7 #&
w0 e i / In (Q,—Q)—a—bt'" Q —a-tbr” Q —a-+bln ¢
ﬁiﬁ/cm _ 2 2 2
(mg+ L™ a b R a b R a b R

5 2.969  0.600  0.947 7.087  1.333  0.735 5.160  3.194  0.903

10 4441 0720 0.939  12.291  3.129  0.887 8.802  6.424  0.974

0—20 20 4.482  0.879  0.967  21.449  6.901  0.793  12.506  14.375  0.927

40 5.694  0.900  0.982  27.198  14.772  0.852 9.279  30.263  0.967

60 6.928  0.955  0.896  39.497 20.997  0.888  16.119 43.216  0.973

Pl 5 3.396  0.596  0.961 3.975  1.520  0.889 2,257  2.541  0.982

10 3.912  0.644  0.947 8.533  3.119  0.855 4735 5.859  0.975

20— 40 20 5.345  0.677  0.907  16.001  7.131  0.744 5.794  14.368  0.912

40 5.871  0.711  0.958  12.128  14.717  0.904 4162 29.828  0.988

60 6.334  0.762  0.919  24.523  20.325  0.945 4519 37.772  0.989

5 2.848  0.398  0.908 1165  0.115  0.971 1164  2.909  0.985

10 3.962  0.515  0.903 0.357  2.779  0.961 2.826  5.461  0.970

0—20 20 4010 0599  0.895 3.846  4.966  0.900 1.204  10.023  0.953

40 4.829  0.622  0.974 2.003  11.684  0.932 9.820  23.615  0.985

60 6.034  0.694  0.861 0.383  18.245  0.953  17.176  36.518  0.989

Pz 5 2.699  0.372  0.981 0517  1.127  0.958 1.588  2.234  0.992

10 1.268  0.485  0.878 1.451  2.476  0.953 3.746  4.914  0.975

20—40 20 4.353  0.506  0.894 1.491  4.281  0.900 3.195  8.785  0.980

40 5.602  0.561  0.858 6.819 12.716  0.948  17.204  21.478  0.987

60 6.249  0.586  0.889  20.229  17.630  0.972  34.965  34.474  0.962

5 3.557  0.712  0.973 7.988  1.455  0.791 6.053  3.586  0.934

10 3.931 0755  0.984  18.555  2.717  0.773  14.930  6.592  0.915

0—20 20 5129 0.973  0.972  33.045  6.047  0.738  24.466  14.676  0.901

40 6.683  1.236  0.953  55.375 13.274  0.781  37.220  30.945  0.935

, 60 6.762  1.406  0.936  58.799  20.771  0.867  34.155  43.309  0.975

P3 5 3.529  0.602  0.952 6.026  1.351  0.823 4.347  2.845  0.944

10 4.273  0.685  0.878  13.913  2.583  0.731  10.140  6.525  0.904

20— 40 20 5.263  0.877  0.910  23.566  6.675  0.729  13.856  14.519  0.901

40 5924 0.911  0.964  27.092  14.367  0.873  10.420  30.236  0.973

60 6.353  0.953  0.927  53.298 18.445  0.908  33.202  40.842  0.987

5 3.401  0.590  0.961 3.637  1.547  0.883 1.865  3.106  0.981

10 4,039 0.617  0.979 7.025  3.158  0.861 3.209  5.792  0.977

0—20 20 5.026  0.668  0.931  13.548  6.378  0.869 6.007 13.270  0.977

40 5.557  0.844  0.973 9.713  14.714  0.903 6.611  28.566  0.988

60 6.028  0.860  0.928  19.766  20.347  0.947 0.274  41.296  0.990

P4 5 2.984  0.512  0.968 1.847  1.206  0.886 0.469  2.487  0.984

10 3.854  0.545  0.957 1.682  2.897  0.934 1.308  5.654  0.994

20— 40 20 4.265  0.568  0.942 9.344 5132  0.824 2.847  10.856  0.953

40 5392 0.681  0.815 4.987 12,023 0.911 8.045 24.615  0.988

60 5.985  0.744  0.847 9.455  18.025  0.949 8.255  37.147  0.992

5 3.703  0.548  0.923 0.095  1.803  0.952 1,578 2.993  0.974

10 4713 0579 0.898 0.629  3.483  0.934 2.838 5478  0.970

0—20 20 5.079  0.594  0.902 0.945  7.150  0.949 6.091 13.219  0.992

40 5.282  0.649  0.987 2.688 13.897  0.928  11.897  28.255  0.993

60 5.558  0.745  0.921 1.826  20.726  0.958  17.616  40.885  0.989

P5 5 2.794  0.407  0.936 0.094  1.139  0.965 0.975  2.252  0.993

10 3.913  0.526  0.903 0.987 2727 0.957 3.467  5.416  0.974

20— 40 20 4216 0.549  0.860 5103 4.465  0.874 0.194  9.158  0.954

40 6.463  0.581  0.850 0.262  11.258  0.932  11.839  22.792  0.991

60 6.172  0.604  0.846 8.953 18.715  0.967  26.102  36.205  0.987

T :Qu A I K BB (mg/ke) s Q, B F5 i 18] ¢ Xof 7 14 + 398 189 SR BUIR B ok (mg/ k) 52 g 5 FR I I (D 560 SRy TR Y 52 30 6 4
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