
P1-23 

【Workshop1】Development of phyto-technology for decreasing heavy metal in food 
Inhibitory effect of iron-bearing materials on soil As dissolution 

analyzed by iron stable isotope  
Tomoyuki Makino (1), Lijuan Zhao (2), Akira Kawasaki (1), Noriko Yamaguchi (1), Ikuko Akahane (1), 

Yuji Maejima (1), Tomohito Arao (1) 

(1) National Institute for Agro-Environmental Sciences, Japan,  (2) Research Center for 

Eco-Environmental Sciences, Chinese Academy of Sciences, China 

(T_Makino@affrc.go.jp / Fax: +81-029-838-8314 / Phone: +81-029-838-8314) 

 

Arsenic (As) is of increasing concern in environmental studies due to its high 
toxicity. Given that 10% of the As intake by the Japanese people comes from rice, risk 
alleviation for paddy soils contaminated with As is needed. Iron-bearing materials have been 
evaluated for their effectiveness in the attenuation of As in various contaminated soils. However, 
iron materials will dissolve under reducing soil condition such as submerged paddy fields, 
suggesting the effectiveness on risk alleviation of As might be diminished by the iron 
dissolution. The objections of this study are to clarify solubility of iron materials and the effect 
of the solubility on the effectiveness in the attenuation of As in soil. 

 Two Iron materials were synthesized by using 57Fe, which were identified as 
goethite and ferrihydrite by XRD analysis. A lowland soil, containing 39.5 mg kg-1 of As, was 
used for an incubation experiment. 12.3g of the non-dried soil (=10g oven-dry basis) and 0.2 g 
of the iron materials were placed in vial containers and added pure water to attain the ratio of 
soil to solution (1:3), then purged with nitrogen gas and used the container lids. The vial without 
iron materials was prepared as control plot. After the vials were incubated at 30 ℃ and soil 
suspensions were sampled on the 5, 10, 15, 30, 60th day, portions of the suspensions were use to 
analyze pH and Eh. The rest of the suspensions were centrifuge-filtrated under nitrogen 
atmosphere. Concentration of As and isotope abundance ratio of 57Fe in the filtrates were 
determined by ICP-MS. Concentration of iron was measured by ICP-OES. 

The rate of Eh decline of soil suspension during the incubation was slowed with the 
addition of goethite and ferrihydrite. Although all of soils reached at a strongly reducing 
condition, the amount of As dissolution was decreased by the addition of iron materials. 
Especially, ferrihydrite which is one of the low crystalline mineral showed high depression 
effect on As dissolution. The isotope abundance ratio of 57Fe in the filtrate of goethite 
application was almost equivalent to that of the control. However, the ratio in ferrihydrite 
application was more than twice the control, indicating dissolution of ferrihydrite under 
reducing condition. Thus, we can conclude that (1) ferrihydrite has high inhibitory effect on As 
dissolution, however, (2) ferrihydrite shows high solubility under reducing condition, suggesting 
the sustainability of the inhibitory effect is questionable. We will conduct further experiment to 
verify the sustainability of iron materials by using iron isotope method.  


