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River Basitll, China Institute of Water Resources and Hydropower Research, Beijing 100038, China)

Abstract; Cadmium ( Cd) is one of the main heavy metal pollutants in the water level fluctuation zone soils following the impoundment of the Three Gorges Reservoir (TGR).
To investigate the influence of dissolved organic matter (DOM) on the release hehavior and resupply process of labile-Cd in the soil solid and liquid interphase under the anti-
seasonal regulation and storage mode of the TGR, soil samples were collected from the riparian soils along Xiangxi River in October 2019 and October 2020. The UV-visible
absorption spectrum, three-dimensional fluorescence spectroscopy, and fluorescence regional integration (FRI) were conducted to analyze the spectral characteristics of DOM.
The diffusive gradients in thin films technology (DGT) and DGT-induced fluxes in soils ( DIFS) model were used to reveal the labile-Cd and its release kinetics. Further, the
soil physical and chemical property, content, and occurrence form of Cd were also determined. The results showed that the DOM was dominated by fulvic acid, and the
humification degree was low, the source of DOM was mainly input from the land, and the content of fulvic acid-like materials in the DOM was higher in 2020. The average
contents of Cd in soils in 2019 and 2020 were (0. 474 +0.301) mg-kg ™" and (0.249 £0.058) mg-kg ™", respectively, and the non-residual components of Cd were the
dominant fraction in the soils. The DGT and DIFS model assay results showed that the content of labile-Cd in soils in 2020 was lower than that in 2019. The adsorption rate of
Cd in soils was higher than the desorption rate, the soils had a weak ability to recharge labile-Cd, and the potential release risk of labile-Cd was low, mainly due to the
potential inhibition of the release of labile-Cd in soils by low-molecular weight DOM and fulvic acid. These results revealed the influence of DOM on the environmental
geochemical hehavior of Cd under the change in hydrological situation of the TGR, providing a reference for the management of heavy metals in the TGR area.

Key words: Three Gorges Reservoir (TGR) ; water level fluctuation zone; dissolved organic matter (DOM); cadmium (Cd); diffusive gradients in thin films (DGT);
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Fig. 1 Overview of the study area and sample collection sites
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Table 1~ Soil physical and chemical properties in water-level fluctuation zone

Je¥iva pH o (FHKL) o (KrkL) o (R CEC ) w(TO(E)

(<2 pwm)/% (2 ~20 wm)/% (>20 pm)/% /cmol +kg ™! /g-kg !
S1 7.67 1.46 15.92 82.62 12.55 17.04
S2 7.81 0.78 15.94 83.28 11.43 11.88
S3 6.72 0. 84 18.50 80. 66 12. 69 11.53
4 7.82 1.82 12.28 85.90 9.21 2.89
S5 7.72 1.59 10. 40 88.01 10. 11 3.50
S6 7.88 0. 65 31.36 67.99 8.87 9.48
S7 7.95 2.10 11.63 86.27 11. 41 16. 36
S8 6.87 1.38 16.73 81.89 11.53 10.72
S9 7.75 0. 69 37.51 61.80 13.40 9.58
S10 7.45 1.02 21.07 77.91 12. 15 3.97
S11 7.11 0.35 29. 36 70. 29 9.71 4.49
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Fig. 2 DOM fluorescence spectra of soil at each sampling site
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Table 3 Simulation results derived from the DIFS model
J=¥ia Ky/cm? g1 R Ry t./s /s ky/s ™!
S1 184. 05 0. 06 0. 037 73 650 1.35E -05 3.43E - 08
2 441.98 0.13 0. 035 10 190 9. 80E - 05 9.49E - 08
S3 330.51 0.24 0. 031 1567 6.37E -04 6.92E -07
4 218. 39 0.18 0. 026 3465 2.88E -04 3.73E -07
S5 70. 45 0.03 0. 026 350 800 2. 84E - 06 1. 16E - 08
S6 303. 05 0. 05 0. 039 176 200 5.67E -06 9.30E -09
S7 309. 83 0. 05 0. 031 117 500 8.50E - 06 9.93E -09
S8 296. 59 0.19 0. 030 2590 3.86E -04 4.34E -07
S9 460. 00 0.19 0. 035 3889 2.57E -04 2.38E -07
S10 102. 03 0. 09 0. 031 21430 4. 65E -05 1. 63E - 07
S11 167.27 0.20 0. 031 2411 4. 14E -04 8. 68K - 07
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