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Abstract
Vanadium (V) and chromium (Cr) are transition metals

known for their environmental mobility and toxicity (Shahid
et al. 2017; Aihemaiti et al. 2020). This study investigates
their dynamics in a soil-pore water-plant system to enhance
understanding of their biogeochemical behavior under
coexistence conditions. Using comprehensive sampling and
analysis, including soil, pore water, and plant analysis, we
evaluated their distribution and transformation(Chen et al.
2021). The Risk Assessment Code for Heavy Metals
categorizes exogenous V releases as negligible risk, whereas
Cr releases pose a moderate risk .

Results show that Cr6+ exhibits higher mobility and release
compared to V across various plant growth stages.
Exogenous V additions increased water-soluble V in plants,
while decreasing water-soluble Cr in that both metals
predominantly reside in the cell wall fractions under natural
conditions, shifting to soluble fractions with exogenous
inputs. Structural equation modeling indicated significant
positive correlations between soil acid-soluble V and Cr and
water-soluble V and Cr in plants . These findings highlight
the role of soil chemistry and external amendments in metal
mobility and uptake.

In conclusion, this study provides critical insights into
managing combined V and Cr pollution in soil environments,
informing future ecological remediation efforts(Ahmad et al.
2021).

Keywords—Vanadium and chromium coexistence; soil-
pore water-plant system; heavy metal transport
transformation; inter-root microorganism

Reference
Ahmad, W.; R.D. Alharthy; M. Zubair; M. Ahmed; A.

Hameed; and S. Rafique. 2021. Toxic and heavy metals
contamination assessment in soil and water to evaluate human
health risk. Scientific Reports 11:17006.

Aihemaiti, A.; Y. Gao; Y. Meng; X. Chen; J. Liu; H. Xiang;
Y. Xu; and J. Jiang. 2020. Review of plant-vanadium
physiological interactions, bioaccumulation, and bioremediation
of vanadium-contaminated sites. Science of The Total
Environment 712:135637.

Chen, L.; J.-r. Liu; W.-f. Hu; J. Gao; and J.-y. Yang. 2021.
Vanadium in soil-plant system: Source, fate, toxicity, and
bioremediation. Journal of Hazardous Materials 405:124200.

Shahid, M.; S. Shamshad; M. Rafiq; S. Khalid; I. Bibi; N.K.
Niazi; C. Dumat; and M.I. Rashid. 2017. Chromium speciation,
bioavailability, uptake, toxicity and detoxification in soil-plant

system: A review. Chemosphere 178:513-533.

https://doi.org/10.7185/gold2025.27731

	Local€Disk
	Abstract: Study on the migration mechanism of vanadium and chromium in the water-soil interface during the growth of peas (Goldschmidt 2025 Conference)


