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Influence of non—dissolved organic matter on the adsorption and aging of copper in riverbank soil

CHEN Lingyuan, HE Haixia, ZHAO Youlin, HE Hongqing, CHEN Shuangli, LI Wenbin", DENG Hongyan, REN Zhaogang

(College of Environmental Science and Engineering, China West Normal University, Nanchong 637009, China)

Abstract: Riverbank soil is the last barrier blocking runoff pollution into the river water body. To explore the effect of non—dissolved
organic matter (NDOM) on copper adsorption and aging in watershed soils, soils along Guangyuan, Nanbu, Nanchong, and Hechuan from
the Jialing River(Sichuan—Chongqing section) were chosen as the research object. Alternanthera philoxeroides, lemon pomace, and sludge
NDOM were added to the riverbank soils in a 10% ratio to study the isotherm adsorption of copper (Cu**) by NDOM—amended soil under
different environmental conditions. The aging characteristics of Cu™ in the different NDOM-amended soil treatments were analyzed. The
results showed that: compared with lemon pomace and A. philoxeroides, the sludge NDOM-amended soil exhibited a better adsorption effect
on Cu*. The Cu* adsorption amount on different NDOM-amended soil samples was proportional to the cation exchange capacity and
specific surface area of the soil. The Langmuir model was better suited to describing the Cu* adsorption process on the NDOM—amended
soil than the Freundlich model. An increase in temperature promoted Cu** adsorption, which is a spontaneous, endothermic, and entropy—

adding process. The amount of Cu** adsorbed by each NDOM—-amended soil sample first increased and then decreased with an increase in
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ionic strength (maximum at 0.1 mol + L"), and continued to increase with an increase in pH. With the increased aging time, the

exchangeable and carbonate form Cu® content in the NDOM—-amended soil decreased, whereas the iron—-manganese oxide bound form and

organic bound form Cu®* content increased. Overall, Cu™ mobility in each NDOM-amended soil sample was lower than that of the original

soil. Sludge NDOM enhanced Cu** adsorption in the riverbank soil. The higher the soil temperature and pH, the longer the Cu®* aging time,

and the better the Cu* adsorption and blocking effect on the NDOM-amended soil.

Keywords : non—dissolved organic matter; riverbank soil; copper; adsorption amount; aging
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Table 1 Basic physical-chemical properties of soil samples

A H (i FHE T2t BAPL R i
Soil Ii | T CEC/  fkTOC/ Specific surface Cu content/
samples pii vatue (mmol-kg™") (g-kg') area/(m’-g') (mg-kg™")
GY 8.16 120.72 15.75 90.34 18.84
NB 7.99 118.22 28.16 110.44 13.80
NC 7.70 204.08 12.28 130.21 16.32
HC 6.56 100.69 25.83 89.34 24.74
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Figure 1 Adsorption isotherm of Cu** on different NDOM amended bank soils
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Table 2 Fitting parameters of adsorption isotherm by Langmuir

and Freundlich models

e Langmuir £ Freundlich 57
Soil Langmuir model Freundlich model
samples ¢ /(mmol-kg™) by r be n r
GY 94.08 3.83 0.979 8** 52.68 297 0.879 6%*
GY ap-nvou 36.78 438 0.976 6%* 17.78 2.87 0.855 1%*
GY ip-nnow 55.57 3.92 0.961 8** 2510 2.59 0.858 8**
GYsi-xvom 133.24 396 0.9650** 60.12 2.39 0.899 4**
NB 134.29 1.16 0.986 9%* 6248 232 0.938 0%*
NBp-xnom 59.77 2.09 0.9859** 20.28 2.14 0.959 3**
NB.r-nvou 78.04 4.32 0970 8** 37.15 273 0.838 1%*
NBsi-xom 168.58 6.65 0.973 6%* 99.09 2.60 0.963 6%**
NC 247.24 1.02 0.988 2** 116.45 2.00 0.921 2%%*
NCap-xpou 58.32 3.80 0.944 9** 2589 2.50 0.903 4**
NCir-xvon 76.19 390 0.979 1** 34,19 2.50 0.928 0**
NCst-xvom 210.77 2.67 0.994 5%*% 7749 1.87 0.9824%*
HC 116.89 0.96 0.967 9** 5287 2.38 0.966 4**
HCp-xnom 37.10 490 0.9542%*% 1896 3.13 0.747 2%*
HCop-xvou 66.54 4.23 0.9893** 3131 271 0.8705%*

HCsi-xvowm 148.36 431 0.9916*%* 69.82 2.41 0.981 8**

T IREP=0.0 UKF AP, 7E A HHEE/=8,P=0.01 1} ,r=0.765,
Note: ** indicates significance at P=0.01 level (r=0.765 at P=0.01
when the degree of freedom f=8).
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Figure 2 Effects of temperatures on Cu* adsorption by different amended soil samples
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Table 3 Thermodynamic parameters of Cu** adsorption

Eaid AG/(kJ-mol™) AH/ AS/
Soil samples 20°C 40 °C (kJemol™)  (Jomol"-K™)
GY -20.21 -21.53 0.92 71.70

GY ap-nnout -35.91 -44.80 6.16 44.67
GY ip-nvow -38.06  -48.5l1 9.43 44.45
GYsi-nnom -69.90 -90.63 11.51 52.26
NB -17.05 -18.51 4.36 73.02
NB sp-xnow -75.53 -83.10 3.53 37.84
NBup-xvon -45.95 -57.81 12.78 59.28
NBst-xvom -48.55 -67.31 22.62 93.78
NC -16.78 -18.25 4.69 73.25
NCap-xvom -94.85 -108.55 10.59 68.52
NCip-nvom -48.05 -59.17 11.49 55.61
NCsi-xvou -50.02 -70.93 25.62 104.52
HC -16.69  -17.94 1.51 62.11
HCop-noow =70.51 =79.15 5.60 43.18
HCrp-nvow -35.91 -49.66 16.55 68.74
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Figure 3 Effect of ionic strength on Cu* adsorption by different amended soil samples
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Figure 6 Effects of aging on Cu mobility in different amended soils
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