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F1 i HIEAREARBER
Table | Basic physical and chemical properties of tested soils
pH 8.65a 8.34c¢c 8.47b 6.37d 459¢ 4.67¢
SOM (g/kg) 11.03 ¢ 18.52 b 7.67d 18.76 b 1147 ¢ 31.89a
CEC (cmol/kg) 5.68d 9.70 ¢ 29.13 a 16.74 b 1034 ¢ 7.42d
Feq(g/kg) 7.59 ¢ 995e 2348 ¢ 15.90d 36.19b 153.74 a
Fe, (g/kg) 0.52f 0.92 ¢ 1.98b 4454 1.18d 1.75 ¢
Fe, (g/kg) 0.06 ¢ 0.07 ¢ 0.04 d 0.27 a 0.13b 0.14b
Feay (g/kg) 7.06 ¢ 9.02 de 21.51¢ 11.44d 35.01b 151.98 a
Fe,. (g/kg) 0.47 f 0.85 ¢ 1.94 b 4.19a 1.04d 1.62 ¢
Alq (g/kg) 0.79 ¢ 1.11e 4.56 ¢ 3.38d 9.11b 24.06 a
Al, (g/kg) 0.53¢ 0.92d 2.22b 1.31¢ 3.16a 326a
Al (g/kg) 0.17d 0.18d 0.08 043¢ 149 a 1.16 b
Aley (g/kg) 0.27d 0.19d 2.34c¢ 2.07 ¢ 5.94b 20.80 a
Al (g/kg) 0.36d 0.75 ¢ 2.14a 0.88 ¢ 1.67b 2.10a
Clay (%) 6.59d 14.03 ¢ 54.51 a 3584 b 38.24b 5349 a
P<0.05 Feq Fe, Fe, Feey
Fepe Aly Al, Al Algy Alye
F2 i TIEMF T AR
Table 2 Clay mineral composition of tested soils by XRD (%)
9 6 10 6 ND ND
7 7 8 13 23 5
ND ND ND ND 3 ND
25 34 28 27 10 ND
26 23 25 26 33 63
28 25 24 22 18 ND
4 4 4 6 4 1
1 1 1 ND ND ND
ND ND ND ND 5 7
ND ND ND ND 4 9
ND ND ND ND ND 6
ND ND ND ND ND 9
ND
2.2 2 892.67 mg/kg
(k)
( D (2.53x107)
(b)
288.37 mg/kg 37.32 mg/kg
Langmuir 3 3
Langmuir DOC (np) (1 034.03 mg/kg)
(R*>0.897 P<0.01) (Omax)
5.6 Omax
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Fig. 1 Isotherms of DOC adsorption of different tested soils SOM (r=0.43 P>0.05)
#x3 AELIEDOC KM Langmuir FIEHISE
Table 3 Parameters of Langmuir equation of DOC adsorption of different tested soils
Omax (mg/kg) k b (mg/kg) R? np (mg/kg)
441.18 3.90<10* 46.82 0.905™ 360.41
989.31 24710 164.97 0.897" 1 034.03
1 803.03 5.25%10* 37.32 0.977" 79.91
1 003.84 2.53%107 288.37 0.993" 924.20
2892.67 5.66><107* 128.89 0.998" 220.19
1 969.77 7.80><107* 227.45 0.970" 485.82
ok (P<0.01)
F4 WA TIEBEUEREMSEZ B RIEXRE
Table 4 Correlation coefficients between soil properties and adsorption parameters
pH SOM CEC Feq Fe, Fe, Feuy Fepe Aly Al Al Alery Al clay
Omx -0.73  0.03 0.16 042  -0.06  0.05 043  -0.06 056 0937 080 0.48 0.79 0.68
k —028 023 021  -0.04 096" 092" -0.06 095 -002 -0.07 002 -0.01 -0.12 022
b -0.56 074 -023 037 0.68 0.87°  0.35 0.66 0.37 0.15 0.33 039  -0.03  0.19
np 0.10 043  -030 -0.17 035 047 -0.18 034 024 -0.50 025 -020 -0.57 -0.44
* P<0.05 ok P<0.01
24 DOC SUVA,54 35 JR— - P
* Wb EE L X #E
DOC SUVAzss  1.89 L/(mg'm) 30 X 3§+ OOt Ol
SUVA,s4 2 3 z )5 A
SUVAzss £ |x 2,4
3 2.0
SUVA,s4 A Ml L e « - Bl
> L X X X
SUVA 54 =) 15 X X X
7} xl:ﬁ] X [m]
ol D o® o©
b o Ooo
SUVA254 {@ 0.5 F
N
6 SUVAas, (1.80 0 100 200 300 400
MR BE (mg/L
Li(mg-m)) > (1.74 Li(mgm)) > % (mglL)

(1.53 L/(mg'm)) >
(1.24 L/(mg'm)) >

(1.34 L/(mg'm)) >
(1.10 L/(mg'm))

adsorption
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Mechanisms of Dissolved Organic Carbon Adsorption on
Different Typical Soils in China

XU Jisheng" *, ZHAO Bingzi'"

(1 State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, State
Experimental Station of Agro-Ecosystem in Fengqiu, Nanjing 210008, China; 2 University of Chinese Academy of Sciences,
Beijing 100049, China)

Abstract: Six typical soils with contrasting physico-chemical properties including Usti-Alluvic Primosols in Henan
(Fluvo-aquic soil, including sandy, loamy and clayey textures), Hapli-Stagnic Anthrosols in Jiangsu (Huangni soil), Argi-Udic
Ferrosols in Jiangxi (Red clay soil), and Rhodi-Udic Ferralosols in Hainan (Latosol) were collected to determine dissolved
organic carbon (DOC) adsorption characteristics with batch equilibrium technique. The equilibrium solution after adsorption was
characterized by SUVA,s,4 to estimate the aromatic carbon content. The results showed that adsorption of DOC to soils was
well-described using a modified Langmuir equation. The maximum adsorption capacity (On.x) followed an order of Red clay
soil > Latosol > Clayey fluvo-aquic soil > Huangni soil > Loamy fluvo-aquic soil > Sandy fluvo-aquic soil. The binding affinity
(k) followed the decreasing order of Huangni soil, Latosol, Red clay soil, Clayey fluvo-aquic soil, Sandy fluvo-aquic soil and
Loamy fluvo-aquic soil. Among all the soil properties, oxalate-extractable aluminum (Al,) had significant influence on Q. and
k was best correlated with oxalate-extractable iron (Fe,), pyrophosphate-extractable iron (Fe,) and crystalline iron (Fe.,). After
adsorption on Red clay soil, Latosol, Huangni soil and Clayey fluvo-aquic soil, the SUVA,s,4 values of DOC in the equilibrium
solutions were lower than in the initial DOC solution, indicating the aromatic carbon was preferentially adsorbed on these soils
from the solutions. The results suggested that the predominant mechanism of DOC retention by Red clay soil, Latosol and
Huangni soil was ligand exchange, whereas, cation bridging contributed more to DOC adsorption on Sandy fluvo-aquic soil and
Loamy fluvo-aquic soil. Both ligand exchange and cation bridging were likely to play an important role in DOC adsorption on
Clayey fluvo-aquic soil, which have important implications for soil carbon cycle as well as soil environmental pollution.

Key words: Dissolved organic carbon; Adsorption; Iron-aluminum oxides; Soil organic matter
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