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1.INTRODUCTION

Sediment Microbial Fuel Cell (SMFC) is a device that install anode under anaerobic sludge

and cathode under aerobic seawater and obtains electric energy from the action of microorganisms. 

Sulfate Reducing Bacteria (SRB) in sludge produce S2- and diffusion to anode and oxidized it on 

anode surface and awake electron to anode. This mechanism is thought of SMFC’s power 

generation. Current status, SMFC’s problem is that its maximum power density per electrode area 

is very small about 30 mWm-2. So, we need to analyze each component of SMFC for improving 

its power generation ability but, SMFC consist of naturally derived material, for example a variety 

of microorganisms and chemical species, so SMFC is complex mixture. So, it is difficult to 

analyze each material. 

From the above we create model type SMFC (MFC) and research influence of single material 

SMFC on negative electrode potential and focus on especially heavily involved in power 

generation SRB’s behaviors. 

2.EXPERIMENTAL

To create MFC using Mock sludge (Kaolin), Mock seawater

(Postgate Medium), and Desulfovibrio portus Suzuki et al. 2010 

(JCM14722, RIKEN) culture. And we used anode (active carbon 

fiber (1x1 cm2)), and conducting wire (stainless wire) to create 

MFC(Fig.1). We measured anode potential vs. Ag/AgCl reference 

electrode and observed outlook of MFC.  

3.RESULTS AND DISCUSSION

Figure 2 shows the anode potential of MFC with

JCM14722. Its anode potential indicated same trend SMFC 

derived from nature about -0.4V anode potential. So, it is 

considered that MFC’s reaction is the same reaction about 

SMFC. And their mock sludge layer outlook turned black 

along with their anode potential decreasing. It is concluded 

that this change is caused by SRB producing S2-. S2- reacted 

Fe2+ in medium and produced FeS. This process is cause that mock 

sludge turned black. 
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Waste thanaka heartwood was used as a starting material which was chemically pretreated 

using sulphuric acid (H2SO4) and sodium hydroxide (NaOH). When this sample was bleached by 

sodium hypochlorite (NaOCl), treated thanaka fibers were obtained. FTIR, XRD and SEM 

measurements were utilized to characterize the properties of pretreated samples. Following this, 

solvent exchange processes were performed making use of water, ethanol and dimethylacetamide 

respectively. Using a dimethylacetamide/lithium chloride (DMAc/ LiCl) system was possible to 

obtain cellulose hydrogel solutions, and cellulose hydrogel films were prepared by phase inverse 

method without cross-linker. The resultant hydrogel films were transparent and flexible. Then, 

the effect on the properties of three types of hydrogel films (TW-RT, TW-40, TW-50) depending 

on the bleaching process at different temperatures (room temperature RT, 40  ͦ C, 50 ͦ C) of 

thanaka fibers were comparatively studied. It was found that water contents in the range of 162.50 

-185.71 % and the poly dispersity index (PDI) in the range of 4.02 – 5.54. Viscoelastic data 

showed the deformation of hydrogel films, TW-50 was lower than that of films; TW-40 TW-RT. 

From our observations, thanaka cellulose hydrogel could transform to hydrogel films by phase 

inverse method and these films are potential to be used in environmental friendly and 

biocompatible products for tissue regeneration. 
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We have reported the synthesis, characterization and reactivity of metal(II) semiquinonate 

complexes with hydrotris(pyrazolyl)borate ligand (Tp) to get information for catechol 

dioxygenase and laccase enzymes.1,2   When the semiquinonate complexes reacted with 

molecular oxygen, the obtained products were similar to the oxidation products of enzyme 

reactions.  In this presentation, we report the synthesis, characterization, oxidation behavior of 

metal(II) hydroquinonate complexes and the role of metal and hydroquinonate ligand for 

activation of molecular oxygen. 

The dinuclear zinc(II)hydroquinonate complex was synthesized from the reaction 

of a zinc(II)hydroxo complex and an equivalent of hydroquinone.  The single crystal 

of zinc hydroquinate complex was recrystallized from dichloromethane and 

acetonitrile solution.  The hydroquinate complex reacted with molecular oxygen in 

toluene at ambient temperature to generate a red complex and benzoquinone which 

is a two-electron oxidation product of hydroquinone.  From X-ray analysis, the red 

complex was confirmed that two zinc(II) of the complex are bridged by 

2,5-dihydroxy-p-benzoquinonate (DHBQ) ligand.  Furthermore, in the nickel(II) 

and cobalt(II) analogs, oxidation products of hydroquinone were obtained as in the 

hydroquinate complex.  Thus the comparisons on the difference of metal ion are also 

reported.   

1) H.Komatsuzaki, M.Akita, S.Hikichi, et al., Chem. Asian J., 2013, 8, 1115-1119.

2) K.Ichinose, H.Komatsuzaki, et al., Proc. The 94th Annual Meeting., 2014, 2PB-056.
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In the present research, Nylon 6 - Mordenite composite (NMC) membranes were prepared by 

wet phase inversion method when the nylon – methanol solution containing CaCl2 and then 

membranes were characterized. Firstly, nylon 6 was dissolved in 15% CaCl2 - MeOH solution at 

60oC and then the mixed solution was dispersed with mordenite in 10 – 30 wt%. The polymer - 

mordenite solution was casted and then immersed in water coagulation at room temperature for 

the membrane formation.  

The mordenite amount in the membrane effected on the membrane durability when tensile 

strength and percent elongation were tested. In the membrane characterization,  the higher 

content of mordenite in the composite membrane resulted the lower tensile strength and 

elongation values of membranes. With increasing the mordenite loading, the specific surface 

area of the NMC membranes increased from 11.8 to 17.1 m2/g, showing the porous structure. 

The FI-IR spectra of the membranes had typical FITR band peaks for nylon 6 and mordenite, 

meaning that both components were well mixed in the membranes. 

Effect of NMC membrane was examined when adsorption capability of C2H4 gas were 

measured. Noticeably, the mordenite became the highest in the BET surface area of 56.33 m2/g 

and could introduce the property of high C2H4 gas adsorption with the maximum quantity of 

C2H4 adsorbed of 20.0 cm3/g at 101 kPa and 301 K. Among the prepared NMC membranes, the 

increased mordenite loading resulted high gas adsorptibility. The adsorption equilibrium data 

were shown in Langmuir and Freundlich isotherm. Freundlich isotherm showed the better fitting 

with the experimental data. In Langmuir model, the maximum adsorption capacity of membrane 

for C2H4 gas was 1.12, 2.82,9.35,9.71,15.87 cm3/g for 10, 15, 20, 25 and 30 wt% loading, 

respectively. 
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The fuel debris generated from Fukushima Daiichi Nuclear Power Plants accident is expected 

to be difficult to dissolve in nitric acid, hence PUREX method based on nitric acid solution may 

not be adopted [1]. This debris characteristic is causing the issue in the Fukushima 

decommissioning projects.  

In recent years, we have proposed the new safety and effective method for dissolution of hardly 

soluble materials using the atmospheric-pressure non-thermal plasma (APNTP), which has two 

steps; first step is voloxidation of UO2 by oxidized plasma irradiation of the debris including U3O8 

for powderization. Second step is chlorination by chlorinated plasma [2].

In previous research, we made the APNTP torch using the acrylic tube and two copper electrode 

ring. It succeed to make the oxidized plasma jets, however we could not confirm the oxidation of 

the simulated debris sample using MoO2. Considering the previous research, we improved the 

APNTP torch shape and tried to make more strong oxidized plasma under slightly reduced 

pressure. Which is constituted by acryl tube, one copper ring, one copper bar, and vacuum vessel. 

In this experiment, we confirmed the plasma jets in large quantity of O2 gas condition. Next, we 

irradiated the plasma jets on a debris sample and investigated the debris sample surface 

composition changing after plasma irradiation by using the XRD. In order to confirm oxidation 

possibility of debris sample, heating experiment was performed with changing the heating time 

and investigated the debris sample composition changing by using the XRD.   

This work was partially supported by the Grant-in-Aid for Scientific Research (B) (KAKENHI 

No. 16H04628). 
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[2] T.Kitagaki at al., “Application of atmospheric-pressure non-thermal plasma to chlorination of hardly soluble 
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Recently, cysteine dioxygenase (CDO) which catalyzes the oxidation of sulfur atom to cysteine 

sulfinic acid has been isolated and characterized, thus mimicking of the sulfur oxidative reaction 

in the sulfur-containing ligands is well-researched.  In this study, we report on the synthesis and 

dioxygen activation of cobalt(II) thiocarboxylato complexes capped by hydrotris(3,5-diisopropyl 

pyrazolyl)borate ligand (TpiPr2).  

Monomeric cobalt(II) thiocarboxylato complexes, TpiPr2CoIISOAc (1OAc) and TpiPr2CoIISOBz 

(1OBz) were synthesized by ligand-exchange reaction of a cobalt(II) nitrato complex with the 

corresponding sodium thiocarboxylates. The obtained complexes were characterized by 

spectroscopic analysis.  X-ray crystallographic analysis of the complexes 1OAc and 1OBz revealed 

that the geometry of the cobalt(II) center had a distorted 5-coordination with N3O1S1 ligand donor 

set. 

An acetonitrile solution of the complex 1OAc reacted with oxygen molecule at ambient 

temperature.  As a result, we obtained a dimeric cobalt(II,II) μ-sulfanato complex, TpiPr2CoII(µ-

SO4)CoIITpiPr2 (3) similar to the reaction of manganese(II) analog.  In addition, we characterized 

spectroscopically a monomeric cobalt(II) acetato complex, TpiPr2CoIIOAc (2).  Then, the product 

of thioacetic acid and/or acetic acid was also suggested by IR spectrum. 
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Chemical contaminants in air, land and water recently impose serious problems not only to 

humans, but also plants, animals and living organisms. Without an effective approach in get rid 

of these substances, our natural resources and health are severely harmful from their high 

accumulated amount. Therefore, developing absorbent materials with high absorbability is a main 

focus of this research. Since target contaminants are waste oils and hydrophobic chemicals, the 

study is focused on preparing micro-porous foams from monomers with oil affinity using High 

Internal Phase Emulsion (HIPE) method. Results show that acrylate based foams of methyl 

methacrylate (MMA) and stearyl methacrylate (STA) are successfully prepared with divinyl 

benzene (DVB) as a crosslinking agent. Oil absorbability of MMA/STA foams strongly depends 

on surfactant (SPAN®80) content and the ratios of MMA/STA and oil/water. It is found that foams 

with high porosity and well pore distributed structure are possibly obtained with a surfactant 

amount between 13 to 17 %w/w of monomers. Morphological structures of the synthesized 

MMA/SMA foams are under investigation with scanning electron microscope (SEM). Therefore, 

the relationship of foam’s physical structure affected from synthesis parameters and foam 

absorbability will be discussed further. 
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    An understanding on crystallization behavior and kinetics in glasses is one of the important 

topics in glass science and technology. Tsukada et al.1) found an extremely unique and curious 

phenomenon in the crystallization of multiferroic (ferroelectric and ferroelastic) ’-Gd2(MoO4)3 

crystals in Gd2O3-MoO3-B2O3 glasses. That is, crystals formed in the crystallization process 

spontaneously break into small pieces with a triangle prism or pyramidal shape having a length 

of 50-150 um while heating inside an electric furnace, and not during the cooling in air after the 

crystallization. They proposed to call this phenomenon “self-powdering”. To the best of our 

knowledge, such a self-powdering event has not been observed in the crystallization of any other 

glasses. To investigate this phenomenon is very important for glass science and for the preparation 

of bulk crystallized glasses with ferroelastic crystals.  In this work, the preparation of crystallized 

glasses keeping the original shape is challenged, and the mechanism of self-powdering 

phenomenon is proposed. Glasses with the compositions of 21Gd2O3-63MoO3-(16-x)B2O3-

xTeO2 (mol%) (x=0, 2, 4, 8) such as 21Gd2O3-63MoO3-16B2O3 (GM16B) and 21Gd2O3-

63MoO3-8B2O3-8TeO2 (GM8T8B) were prepared using a conventional melt quenching technique. 

The quenched glasses were heat-treated at various temperatures, the crystalline phase present in 

the crystallized samples was identified by X-ray diffraction (XRD) analyses, and the morphology 

and birefringence of crystals formed were observed using a polarized optical microscope (POM). 

The densities of GM16B and GM8T8B glasses are 4.76 g/cm3 and 4.91 g/cam3, respectively, and 

these values are higher than the density of ’-Gd2(MoO4)3 crystal, 4.555 g/cm3. These differences 

in density might induce large stresses in the inside of crystals during the growth phase. The 

crystallized glasses of GM16B with ’-Gd2(MoO4)3 crystals do not maintain the original glass 

shape, showing self-powdering phenomenon (breaking into small pieces). However, the 

crystallized glasses of GM8T8B kept the original glass shape without any signs of self-powdering. 

It is proposed that the stress at the interface between the glassy phase and ’-Gd2(MoO4)3 

crystalline phase might be reduced in GM8T8B glasses containing TeO2 with weak Te-O bonds. 

Fig.1 GM16B crystallized glass    Fig.2 GM8T8B crystallized glass 

REFERENCE 
[1]Y. Tsukada, T. Honma, T. Komatsu, J. Solid State Chem., 182 (2009) 2269. 
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Nd3-xBixFe5O12 thin film exhibits a large Magneto-optical (MO) effect in the visible light region 

[1] and, therefore, expected as a material for optical spintronic devices. However, it becomes a 

metastable substance, when the substitution amount of Bi exceeds 1. It may cause a dead layer 

formed at the surface, which deteriorates the spin transport properties across the surfaces. 

Therefore, dead layers in the Nd3-xBixFe5O12 thin films must be evaluated this time we will report 

the result of evaluating. 

 Nd0.5Bi2.5Fe5O12 (Bi2.5:NIG) films were prepared on Gd3Ga5O12 (GGG) (111) substrates by 

metal-organic decomposition (MOD) method. A process, spin coating (3000 rpm, 30sec), drying 

(100 °C, 10min), pre-annealing(450°C, 10min) and finally annealing(640°C 3hour) was repeated 

1 to 10 times to obtain film thicknesses of 30 nm, 60 nm, 90 nm, 150 nm and 300 nm. The film 

thickness was evaluated by MO spectrum measurement and sectional structure observation by 

TEM. 

Fig.1 shows the Faraday rotation angle for each film thickness of Bi 2.5: NIG thin films. The 

Faraday rotation angle increased in proportion to the film thicknesses. In addition, Fig.2 shows a 

graph the Faraday rotation angles at the wavelength of 570 nm plotted with respect to the film 

thickness. It was found that a line shown the approximate straight line intercept the x-axis 

intercept at approximately 15 nm, suggesting the existence of a dead layer with 15 nm in the Bi 

2.5: NIG thin films.  

This research was supported by Nanotechnology Platform Program (Molecule and Materials 

Synthesis) of the Ministry of Education, Culture, Sports, Science and Technology (MEXT), 

Japan; , Yamaguchi. 
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Fig.1 Faraday rotation spectra of 
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Red tide is a phenomenon caused by algal blooms which algae become so numerous that they 

discolor coastal waters. The algal bloom may release toxins that may directly harm the aquatic 

animals, mammals, birds yet indirectly cause illness to mankind. Also, it may deplete oxygen in 

the water causing the water to be low in oxygen and leads to death of aquatic animals. This may 

then lead to some harmful effects on marine ecosystems. Ride tide is primarily found in marine 

environments, such as ocean coastlines or bays, and it is said to occur frequently during summer. 

There are approximately 20 occurrences of red tide in Ise Bay and Tokyo Bay are reported 

annually. It is believed that high nutrient content in water encourages the growth of algae, 

especially the ammonia content of the sea water. This study was conducted to prevent the increase 

of concentration of ammonia content in wastewater before it flows into the sea. Anaerobic 

ammonium oxidation (Anammox) was used to study the marine anammox bacteria and its activity. 

Anammox is a reaction that oxidizes ammonium to dinitrogen gas using nitrite as the electron 

acceptor under anoxic conditions. This reaction was discovered in the early nineties and it is said 

to be easier to operate, as it requires less space and energy yet the reaction is simpler compared 

to the conventional denitrification. An upflow column reactor with a nonwoven fabric sheet was 

used. The study was operated for 10 months and the growth of anammox bacteria was confirmed. 

The removal of ammonium and nitrite were observed on day 20 onwards. Both the removal 

efficiency of ammonium and nitrite were approximately 90%. As the further study, three sub 

upflow column reactors with the bacteria extract from the main reactor is planned to carry out to 

investigate the influence of salinity on anammox activity. 

ACKNOWLEDGEMENT：This study is partly supported by Akio Tanaka (NIT-Oyama College). 
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