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Diphenylarsinic acid (DPAA) and methylphenylarsinic acid (MPAA) were detected in paddy 

rice grown in Kamisu-town, Ibaraki Prefecture, Japan in 2004.  The risk assessments for 

aromatic arsenicals (AAs) on the human health through the soil, water, and crops are necessary.  

However, there has been little research on the behavior of AAs in the agricultural soils and farm 

products.  Then, we investigated the adsorption characteristics of AAs to clarify the behavior 

of AAs in Japanese agricultural soils. 

Two types of non-contaminated soils were collected from the surface (top15 cm) in fields in 
Japan (Kamisu and Tsukuba, Ibaraki Pref.).  According to Soil taxonomy and WRB (2008), 
Kamisu soil was classified as Typic Udifluvents or Eutric Fluvisols, and Tsukuba soil was 
Typic Fluvudands or Haplic Andosols, respectively.  Adsorption experiments were carried out 

in a 12-mL glass tube at 25 ± 2 °C.  Two g of fine earth (Fluvisol and Andosol) was put into 
the glass tube, and 10 mL of AAs solution, such as DPAA, phenylarsonic acid (PAA), MPAA, 
methyldiphenylarsine oxide (MDPAO), and dimethylphenylarsine oxide (DMPAO), was added 
to each soil sample at the soil to solution ratio of 1:5. The final concentration of As in each 
solution was set to 0, 100, 300, 1000, 3000, and 10000 μg L-1 including 0.01 mol L-1 CaCl2.  

Each glass tube was shaken for 24 hours at 25 ± 2 °C, centrifuged at 3000 rpm for 20 min, and 
filtered with a 0.2 μm membrane filter.  The solution was diluted with ultra-pure water, and As 
in the solution was determined by ICP-OES. 

The amounts of adsorbed AAs onto both Fluvisol and Andosol increased in the order 

PAA>MPAA>DPAA>MDPAO=DMPAO.  Moreover, all of AAs were strongly adsorbed onto 

Andosols compared with Fluvisols.  Adsorption isotherms can be fitted using Freundlich 

equation.  PAA, MPAA, and DPAA, which have hydroxyl group in those structural formulas, 

were seemed to be mainly adsorbed onto clay minerals, iron and aluminum hydroxides in the 

soil by the ionic bonding or ligand exchange.   However, a part of the structures in these AAs 

might be adsorbed onto soil organic matter with both phenyl and methyl group by the 

hydrophobic bonding.  On the other hand, both DMPAO and MDPAO, which have no 

hydroxyl group, would be mainly adsorbed onto soil organic matter by the hydrophobic 

bonding. 


