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Adsorption and Desorption Characteristics of Dissolved Organic Carbon(DOC ) on the Purple Soils
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Abstract: The representative acidic, neutral and calcareous purple soils were collected in the hilly area of the central Sichuan Basin. Adsorp—
tion—desorption characteristics of dissolved organic carbon(DOC) by the purple soils were studied with the batch equilibrium technique. There
were markedly differences of DOC adsorption between the 3 kinds of purple soils, with the adsorption capacities in the following sequence:

acidic purple soils> neutral purple soils>calcareous purple soils. The desorption rate of DOC of calcareous purple soils was higher than that of
other purple soils. The DOC adsorption kinetics of the purple soils could be divided into the two stages: fast(first 0.5 h) and slow reactions(af—
ter 4~6 h). The pH, clay, active iron and aluminum oxides and soil organic matter contents influenced DOC adsorption—desorption character—
istics significantly. The results of path analysis indicated that the direct affecting coefficients of soil physical and chemical factors on DOC ad—
sorption capacities were in the following order: active aluminum oxides>pH>soil organic matter; the direct acting coefficients on DOC desorp—
tion rate were in the following order: active iron oxides>clay content>soil organic matter. The multiple linear regression models could be used
for simulation for DOC adsorption and desorption rate.
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Table 1 Physicochemical properties of the experimental soils

TS FAHFR pH  AHWF/g ke BBgke' BPRI/% Brbi/% kL% Fe-ox/mg-kg™ Al-ox/mg-kg™
RILTFZES B 5.28¢ 15.36b 0.72b 35.5b 40.7b 23.8a 524.85a 363.44a
BERTHE LS R 737 17.35a 221a 60.9a 17.7¢ 21.4b 365.34b 280.18b
HHMARLS R 8.68a 18.16a 0.19¢ 28.7¢ 50.6a 20.7b 203.41c 262.55b

TE :Fe-ox fll Al~ox 20 BV BR MR IR ER IR 2R R ALY & B SRR T R3oR 2 57 B3 (P<0.05),

R2 AREELEMERTE. FERERRHME

Table 2 The adsorption isotherm equations, equilibrium concentrations and quantities of adsorption in different purple soils

- =i pH IR R R A e B /mg - L k A i B /mg - kg™
[i24c % Sl 5.28 Y=0.281x-75.13 0.98 53.38 0.28 69.62
hEEE L 7.37 Y=0.230 8x-74.77 0.98 50.94 0.23 63.81

AREEO L 8.68 Y=0.212 7x-51.56 0.99 56.58 0.21 60.05

TE Y R (mg kg™ 5o D PAFRIVA VR P B AR RS T 1 389 i (mg kg ™) o
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Figure 1 Kinetic curves of DOC adsorption on purple soils
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Table 3 Parameters and correlation coefficients of desorption equations of DOC in different purple soils

TSR pH LR R? SR R /mg - kg™ TR %
74 g 5.28 Y=0.286 7x+9.695 0.85 19.96 28.67
ealc gt o 7.37 Y=0.291 3x+0.784 0.81 17.63 29.13

ARMEEEL 8.68 Y=0.397 2x+4.566 7 0.96 31.29 49.62

Y AR E (mg-kg™) ;o P ERTVA TR H RO B (mg kg ™)

* 4 2811 DOC R MiEZR
Table 4 DOC sorption rates in different purple soils
— N RIBURE R ] B DOC B M 3 /mg - kg b
0~03 h 0.3~05h 05~1.0h 1.0~20 h 2.0~4.0 h 4.0~6.0 h 6.0~8.0 h
(74 gl 96.7 63.7 224 55 3.2 2.9 14
Rl Y o 83.5 55.1 14.9 44 29 3.1 1.1
AHREE AL 75.1 47.1 24.2 4.9 34 2.9 -0.6
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Table 5 The linear regression equations of adsorption quantities, desorption percent of DOC and physicochemical properties of purple soils

WiH 2 o T 01 R? A Am)Eyap R?

pH y=-2.819x + 84.51 0.999 7:=2.958 5x+11.499 0.667
IR y=-3.370 3x + 121.65 0.993 7:=3.360 5x-24.484 0.598
Kk y=2.292 3x + 14.8 0974 y=—2.153 8x+79.2 0.529
Fe—ox =0.029 9x + 53.585 0.985 y==0.034 3x+45.036 0.788
Al-ox =0.087 2« + 38.118 0.945 y:=-0.076 8x+55.722 0.883
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Table 6 Comparison of predicted and observed value of
multiple-linear regression
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69.62 71.96 3.25 28.67 26.73 725
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60.05 59.14 -1.53 49.62 47.61 422
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