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要旨（英文 800 語程度） 
Thesis Summary （approx.800 English Words ） 

Iron (Fe) is one of the essential trace metals for the growth of microorganisms. Most 

dissolved Fe is bound to dissolved organic matter (DOM) in natural waters including 

seawater and coastal waters. However, principal factors of DOM molecular compositions and 

origins that influence Fe redox transformation kinetics in natural waters remain unclear. The 

effect of dissolved organic matter properties on Fe transformation kinetics in natural and 

effluent waters are examined in this thesis (Chapter 1). The water quality factors and its effect 

on Fe redox kinetics in natural waters were extensively reviewed (Chapter 2). Dissolved Fe 

bound to organic ligands and its effect on the Fe redox transformation dynamics in the river 

and coastal waters is strongly influenced by the DOM properties. A detailed investigation on 

Fe redox transformation dynamics is required particularly in relating environmental factors 

and DOM quality and quantity.   

 

Fe redox rate constants were determined in well-characterized humic substances (HS) from 

various origins and the correlations between Fe redox reactions and HS chemical properties 

were investigated. Results showed that rate of Fe(II) oxidation (by dissolved oxygen) was 

found to be accelerated in the presence of various types of standard humic and fulvic acids 

compared with inorganic Fe(II) at circumneutral pH (i.e., pH 8.0). Photo-reduction of 

organically complexed Fe(III) showed the highest rate at lower pH level (i.e., pH 7.0). 

Correlation analysis between Fe redox reactions and chemical properties of HS showed that 

Fe(II) oxidation was strongly negatively correlated with aromaticity (Chapter 3).  

 

Fe(II) oxidation was further investigated in Sagami River basin samples consisted of river 

waters impacted to a moderate and minor extent by anthropogenic activities and also treated 

effluents. Fe(II) oxidation rate was highest for effluents, followed by reservoir and river 

waters, with less human-impacted tributary waters showed the lowest oxidation rate. At pH 

8.0, the addition of MWWTP-derived humic-type DOM to anthropogenically less-influenced 

tributary water resulted in substantial increase in the oxidation rate. Significant negative 

correlation observed between the SUVA254 and Fe(II) oxidation rate constant (pH 8.0) 

suggests a potential effect of humic-type DOM with low SUVA254 (high aliphatic content) on 

Fe(II) oxidation in natural and effluent waters (Chapter 4).  



To further investigate Fe(II) oxidation in a more dynamic environment, freshwater (e.g., river 

water and wastewater effluent) and coastal seawater were collected from Shizugawa Bay 

watershed. The oxidation rates for freshwater were generally greater than those for coastal 

seawater at comparable pH values. The substantial decline in oxidation rate constant after the 

removal of humic-type (allochthonous) DOM suggested that this hydrophobic DOM is a key 

factor that accelerates the Fe(II) oxidation in the freshwater samples. Observed lower 

oxidation rates for coastal seawater compared with freshwater and organic ligand-free 

seawater were likely associated with microbially derived autochthonous DOM, and the 

variation of Fe(II) oxidation at a fixed pH was best described by fluorescence index that 

represents the proportion of autochthonous and allochthonous DOM in natural waters. Fe(II) 

oxidation was also found to be slower in the presence of cellular exudates from phytoplankton 

(Chapter 5).  

 

In conclusion, the results presented in this thesis highlight the importance of DOM 

compositions and origins in controlling the transformation kinetics of Fe in a range of aquatic 

environments. 
 

 

備考 : 論文要旨は、和文 2000 字と英文 300 語を 1 部ずつ提出するか、もしくは英文 800 語を 1部提出してください。 

Note : Thesis Summary should be submitted in either a copy of  2000 Japanese Characters and 300 Words (Engｌish) or 1copy of 800 

Words (English). 

 

注意：論文要旨は、東工大リサーチリポジトリ（T2R2）にてインターネット公表されますので、公表可能な範囲の内容で作成してください。 

Attention: Thesis Summary will be published on Tokyo Tech Research Repository  Website (T2R2).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


