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Migration and transformation of roxarsone in the soil column and its risk assessment under continuous

pollution
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Abstract: Poultry waste is typically disposed in the open without seepage prevention, leading to the feed additive roxarsone (ROX)
entering the environment and causing inorganic arsenic (As) pollution. In this study, 157-day one—dimensional soil column simulation
was conducted to explore the spatial and temporal variations of As compound morphology and concentration in the vertical vadose zone
under continuous ROX contamination. The microbial response at different depths was analyzed using high—throughput sequencing
technology. The results showed that during the 157-day simulation of continuous ROX contamination, the degradation rate of ROX was

very high, being significantly higher than the migration rate. The degradation and adsorption of ROX occurred in the shallow soil layer (0-
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10 cm). ROX degradation products were mainly As( V') and As(Ill ), and the concentration of As( V) was significantly higher than that of

As( 1l ), and As compounds were mainly clustered at a depth of 0—40 em. The concentration of As compounds in soil was significantly
higher than that in soil solution. Soil had a strong ability to fix As compounds, and the migration rate of As compounds was very slow. The
maximum migration depth was 40 ¢cm in 157 days, which showed that once the soil was contaminated by As, the long—term harm caused by
its compounds was difficult to eliminate. The microbial community structure of surface soil differed significantly from that at other depths.
Combined with RDA and PERMANOVA analysis, it was shown that depth and ROX concentration were the main factors controlling the
microbial community diversity at different soil depths. The health risk assessment revealed that persistent ROX contamination in topsoil
would lead to a major carcinogenic risk due to As. Therefore, it is recommended to fully implement regulations prohibiting the use of ROX.

In countries and regions where the use of ROX is still allowed, it is necessary to strengthen the standardized treatment of livestock waste

and avoid long—term accumulation in the open.

Keywords : roxarsone; continuous pollution; inorganic arsenic; migration and transformation; microbial diversity
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Figure 1 Schematic diagram of soil column
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Figure 5 Microbial community composition in soils of different depths
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Table 1 Explanation degree of sample differences by

environmental factors

Characteristic F.Model R P.value
R 4233 0.414 0.002
ROX & i 12.037 0.667 0.032
As(ID i 1.283 0.176 0.203
As( V)&t 0.788 0.116 0.272

1 F_Model fU3 F 30 {5, R*EL A3 45 8 28 %R 4 22 5 1 i e
J¥ , RO 7R BR300 22 53 R A TR S 55 5 P (/N T 0.05 B I AR U
B AT AR B o

Note: F_Model represents the test value of F, and R* represents the
explanation of each factor to the sample difference. The larger R* is, the
higher the explanatory degree of the factor is. P value less than 0.05
indicates high reliability.
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