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Recovery of Perfluoro Surfactant Anions from Wastewater by Interlayering  
in Hydrotalcite-like Compounds 

Kiyoshi Fuda, Makito Murakami, Kenji Murakami, Toshiaki Matsunaga,  
Department of Mater. Proc. & Appl. Chem. for Env., Akita Univ. 
1-1 Tegatagakuen-Cho, Akita City, 010-8502, Japan 

018-889-2432, Fax:018-837-0404, fudak@ipc.akita-u.ac.jp  
Kota Omori and Takeshi Kamiya, 

Jemco inc.,3-1-6 Akita City, 010-8585, Japan 
 

Perfluorooctane sulfonate (PFOS) and perfluorooctanoic acid (PFOA) have recently been concerned as new 

global contamination that would accumulate in the tissues of higher animals including human body. 

Considering that these compounds are still of great importance in materials processing such as PTFE 

polymerization, silicon etching process, the recovery and the reuse of these compounds are worth studying. We 

have developed a new treatment method using an interlayering technique using hydrotalcite-like compounds 

for this purpose, which has high performance in technological as well as economical aspects. 

 

 
DEVELOPMENT OF ADSORPTION GELS FOR HEAVY METALS FROM ORANGE AND 

APPLE JUICE RESIDUE 
Rabindra Prasad Dhakal1, Kedar Nath Ghimire1, Katsutoshi Inoue1 and Kenjiro Makino2 

1Department of Appied Chemistry, Saga University, Saga 840-8502, Japan. 
2Yamasoh Micron Inc., Kogawa, Wakayama 649-6561, Japan 

0952-28-8671, Fax:0952-28-8591, inoue@elechem.chem.saga-u.ac.jp  

 

Environmental friendly and sustainable separation unit process has attracted much attention in recent years. 

Recycling of natural materials in order to reduce the organic pollution in one hand and cost effective treatment 

processes by the application of such natural biopolymers on the other, are the main focuses of the present 

investigation. Experimental results revealed that after simple chemical modification by means of saponification, 

apple and orange juice residues can be potentially applied for the removal of heavy metals from environment. 

 

 

Mechanical Properties of Kenaf Reinforced Green Sustainable Composite 

Takashi Nishino, Koichi Hirao, Masaru Kotera and Katsuhiko Nakamae 

Department of Chemical Science and Engineering, Faculty of Engineering, Kobe University, 

 Rokko, Nada, Kobe 657-8501, Japan 

Tel: +81-(0)78-803-6164  Fax: +81-(0)78-803-6205  e-mail: tnishino@kobe-u.ac.jp 

 
Green sustainable composites, made of kenaf fiber and poly-L-lactic acid (PLLA) resin, were both hot-press 

and solvent-cast molded and their mechanical properties were investigated.  Young’s modulus and the tensile 

strength of the kenaf / PLLA composites were comparable to those of traditional composites.  High 

mechanical performance of these composites is considered to attribute to the strong interfacial interaction 

between the kenaf fiber and PLLA.  Kenaf reinforced biodegradable composite can be a good candidate as 
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the alternatives to the conventional composites. 
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Possibility of Polycarbosilanes for Chemical Recycle Polymers : Trifluoromethanesulfonic 
acid-Catalyzed Decomposition of Polycarbosilanes 

IKENAGA, K., YASUNAGA, S., KUMABE, F., and YAMAMOTO, K. 

Department of Applied Chemistry, Faculty of Engineering, Sojo University 

Ikeda 4-22-1, Kumamoto, Japan 860-0082 

Tel:096-326-3111, EXT2144, Fax:096-326-3000, E-mail:ikenaga@chem.sojo-u.ac.jp  

 

The developments of the catalytic, clean, and ecological decompositions of engineering polymers offer the 

possibility for new chemical recycle systems. Herein, we wish to report that the decomposition of 

polycarbosilanes by the catalytic amount of trifluoro- methanesulfonic acid (TfOH). Polycarbosilane (1) was 

perfectly decomposed by the treatment of 40-60 mol% of TfOH in clued toluene at room temperature within 

practical reaction times, to give biphenyl in quantitative yield. The postulated mechanism of the decomposition 

of C (sp2)-Si bond was shown in Scheme 1. 

 

 
Hydrogen Production by Decomposition of Cellulose over Metal Catalysts  

Megumu Inaba, Kazuhisa Murata, Masahiro Saito, Isao Takahara and Naoki Mimura 

National Institute of Advanced Industrial Science and Technology 

Tsukuba Central 5, 1-1-1 Higashi, Tsukuba, Ibaraki 305-8565 Japan 

029-861-4776, Fax: 029-861-4776, mg.inaba@aist.go.jp  

 
Hydrogen production by decomposition of cellulose over metal catalysts was investigated.  Ni and Rh 

catalysts were found to be active for hydrogen production.  In the case of Ni catalysts, the rate of H2 

formation was improved by loading of La or Ce on SiO2 or Na-Mordenite; Ce/SiO2 and Ce/Na-Mordenite 

were the most effective supports.  In the case of Rh catalysts, only La/Na-Mordenite was effective as support. 

 

 

 

 

CO2 Removal by Branched Polyether Membranes 
Makoto Yoshino, Hidetoshi Kita, Ken-ichi Okamoto, Masato Tabuchi*,and Takaaki Sakai*  

Faculty of Engineering, Yamaguchi University, Tokiwadai, Ube, Yamaguchi 755-8611, Japan 

*Daiso Co.Ltd., Amagasaki, Hyogo 660-0842, Japan 

Tel: 81-836-85-9661, Fax: 81-836-85-9601, kita@yamaguchi-u.ac.jp  

 
High molecular weight branched polyethers were prepared by ring opening copolymerization of ethylene 
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oxide, 2-(2-methoxyethoxy)ethyl glycidyl ether and allylglycidyl ether. The branched polyethers displayed 

excellent performance for CO2/N2 separation, for example CO2 permeability of 7.7×10-8 cm3(STP)cm/(cm2 s 

cmHg) and separation factor of 46 at 308K, because of specific interaction between polyether segment and 

CO2.  High CO2 selectivity of the polymer is due to the high solubility selectivity.  

 

 

 
Development of New Copper Recycling System  

Kazuya Koyama*, Mikiya Tanaka*, Mikio Kobayashi* and Jae-chun Lee** 

*Research Institute for Green Technology, 

National Institute of Advanced Industrial Science and Technology, 

16-1 Onogawa, Tsukuba, Ibaraki 305-8569, Japan 

Phone: 0298-61-8177, Fax: 0298-61-8458, k-koyama@aist.go.jp  

**Korea Institute of Geoscience & Mineral Resources , 

30, Gajeong-dong, Yuseong-ku, Daejeon, 305-350, Korea 

 
New recycling system of copper from metallic wastes by using ammoniacal alkaline solution is being studied. 

In this system, copper is dissolved as Cu(I) ions in a leaching process, and recovered in an electrowinning 

process.  The electrical consumption in the electrowinning was found to be much smaller than that by a 

conventional process. 

 

 

 
Design of Recyclable Matrixes from Lignin-Based Polymers  

Yukiko Nagamatsu and Masamitsu Funaoka 

Faculty of Bioresources Mie University, CREST JST 

1515 Kamihama Tsu, Mie 514-8507 JAPAN 

Tel: 059-231-9521, Fax: 059-231-9521, funaoka@bio.mie-u.ac.jp 

 

1,1-Bis(aryl) propane-2-O-aryl ether type lignin-based polymers (lignophenols) were synthesized 

through the phase-separation system composed of phenols and concentrated acid. Ligno-p-cresol, the 

lignophenol with C1-p-cresol, was highly hydroxymethylated (HM) to give network type structures by 

heating. In order to use it as matrixes of various composites, HM-ligno-p-cresol was hybridized with 

powdery materials such as glass, metal or talc by applying heat and pressure. The resulting composites 

with glossy surface had high dimensional stability and high solvent resistance. Furthermore, using the 

switching functionality of ligno-p-cresol (nucleophilic attack of C1-cresols to C2), the composites were 

re-separated into ligno-p-cresol fractions and inorganic materials. The physical and recycling properties 

of composites were controlled by structure of lignophenol matrixes and/or properties of materials such as 

density, morphology and accessibility for reagents. 

 

C-07 

C-08 



 

 

 

4

 
Conversion pattern of lignocellulosics in the phase-separation system 

Keigo Mikame, Masamitsu Funaoka, Faculty of Bioresources, Mie University, 1515, Kamihama, Tsu, Mie, 514-8507, 

Japan. CREST JST, Sumitomo Forestry  

Tel: 059-232-9521  Fax: 059-231-9521 E-mail: mikame@bio.mie-u.ac.jp 

 
In the phase-separation reaction system composed of phenol derivatives and concentrated acid, lignin and 

carbohydrates, which form an interpenetrating polymer network within the cell wall, were separated almost 

quantitatively into different phases within 30 minutes.   

 

 
Conversion of lignocellulosics by phase-separation process 

-Effect of ultrasonic irradiation- 
Kazunari NAGAMATSU, Masamitsu FUNAOKA, Faculty of Bioresources, Mie University, CREST, JST 

1515 Kamihama, Tsu, Mie, 514-8507 JAPAN 

Tel 059-231-9521, Fax 059-231-9521, funaoka@bio.mie-u.ac.jp 

 
Through the phase-separation process, lignocellulosics were converted to the lignin-based polymers 

(lignophenols) and hydrolyzed carbohydrates. The resulting lignophenols had unique functions, which 

conventional lignins did not have. The phase-separation reaction composed of phenol derivatives and 

concentrated acid is included in the process. The reaction is achieved by simple stirring operation for about 60 

minutes at ambient temperature in the open system. To heighten the efficiency of the reaction and control the 

interface reaction between the phenolic and aqueous phases, the ultrasonic energy was added to this reaction 

system. By the ultrasonic irradiation, the reaction time was shortened and the yields of lignophenols were 

increased substantially.  

 
 

Functions of Lignophenol-Biopolyester Composites 

Eriko Ohmae*, Masamitsu Funaoka* and Syuzo Fujita** 

*Faculty of Bioresources, Mie University, 1515 Kamihama, Tsu, Mie, 514-8507, JAPAN, CREST, JST 

Tel: 059-231-9521, Fax: 059-231-9517, e-mail: funaoka@bio.mie-u.ac.jp 

**Division of Food & Nutrition, Tsu City College, 157 Isshinden, Tsu, Mie, 514-0112, JAPAN 

Tel: 059-232-2341 or 4430, Fax: 059-232-9647, e-mail: fujita@tsu-cc.ac.jp 

 

The lignophenol was synthesized from beech (Fagus crenata) protolignin by the phase-separation system. The 

second functionality control of lignophenol was carried out using the neighboring-group participation reaction. 

The elongation ratio of lignophenol- biopolyester film was 20 times higher than that of biopolyester film. The 

lignophenol- biopolyester film had the excellent thermo-stability and biodegradability. 
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Dye-sensitized solar cells of porous titanium dioxide with lignophenols 
Mitsuru Aoyagi , Masamitsu Funaoka, Faculty of Bioresources,  

Mie University, CREST, JST 
 1515 Kamihama, Tsu, Mie 514-8507, JAPAN  

+81-59-232-1211    Fax:+81-59-231-9517  e-mail:aoyagi@bio.mie-u.ac.jp  
 
 

Recyclable lignin-based polymeric materials (lignophenols) have been synthesized directly from native lignin 

using the phase-separation system composed of phenols and concentrated acid. Dye-sensitized solar cells of 

porous titanium dioxide sensitized with lignophenols have showed stable solar energy conversion under 

irradiating by the direct sunshine. This is the first report of solar energy conversion devices which have been 

prepared from renewable carbon resources produced by forest. 
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Characteristics of Herbaceous Lignocellulosic Resources for 

Phase-Separation System and Derived Lignophenols 
Norio Seki 1, 3, Kuniyasu Itoh 1, 3 and Masamitsu Funaoka 2, 3, 1; Gifu Prefectural Human 

Life Technology Research Institute, 1554 Yamada, Takayama, Gifu, 506-0058 JAPAN, 

2; Mie Universities, Faculty of Bioresources, 1515 Kamihama, Tsu, Mie, 514-8507 JAPAN, 

3; CREST, Japan Science and Technology, Tokyo, JAPAN 

0577-33-5252, Fax:0577-33-0747, seki@wood.rd.pref.gifu.jp  

 
The phase-separation system could be widely applied to conversions of herbaceous as well as woody 

lignocellulosic resources. Using this system, lignophenols from any herbs were derived and effectively 

obtained with lower concentration of acid in comparison with softwoods. Yields of lignophenols from some 

herb species, which have large amounts of ashes, were low. Properties of herbaceous lignophenols were 

almost similar in spit of the system condition and the presence of extracts contained in the raw herbs, however 

they slightly depended on different herb species. Elemental compositions of herbaceous lignocresols had 

extremely small quantities of nitrogen from protein in lignocellulosics. 

 

 
 

Application of Lignophenol to Positive-type Photoresists 
Kiichi Hasegawa*, Joji Kadota* and Masamitsu Funaoka** 

*Plastics Department, Osaka Municipal Technical Research Institute, CREST, JST 

1-6-50 Morinomiya, Joto-ku, Osaka 536-8553, Japan 

Phone: 06-6963-8127, Fax: 06-6963-8134, e-mail: hasegawa@omtri.city.osaka.jp  

**Faculty of Bioresources, Mie University, CREST, JST, 1515 Kamihama, Tsu, Mie 514-8507, Japan 

Phone: 059-231-9521  Fax: 059-231-9517, e-mail: funaoka@bio.mie-u.ac.jp 
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Recently, Lignophenols have been obtained from Lignin in wood-sources, and now, the establishment of their 

use as industrial materials is required.  We tried to apply them to positive-type photoresists for printing and 

printed wiring boards1), because they have the advantages of (1) good solublity in alkaline water, (2) sensitivity 

to UV irradiation and (3) resistance to heat.  We used them instead of novolac resins in 

novolac/diazonaphthoquinone (DNQ) system photoresist. 

 

 

 
Peroxidase-catalyzed polymerization of highly phenolic lignin-based  

macromonomers (lignophenols) 
Zuyong XIA,1 Takahiro KATSUTA,1 Takashi YOSHIDA,1 Masamitsu FUNAOKA2 

1Applied Chemistry Department, Kitami Institute of Technology, Kitami 090-8507, Japan 
2Faculty of Bioresources, Mie University, Tsu 514-8507, Japan 

 
Peroxidase-catalyzed polymerization of lignophenols such as lignocatechol,  lignocresol, and 

lignophloroglucinol, was carried out in aqueous organic solvents.  For lignocatechol and lignocresol, the rate 

of polymerization was enhanced by the introduction of p-cresol and catechol in the lignin side-chains 

compared with that of original lignin to give the corresponding cross-linked polymers in 87% and 55% yields, 

respectively.  For lignophloroglucinol, the degradation products were obtained.  From the IR results, 

lignocatechol might be polymerized via a quinone intermediate and lignocresol though a phenoxyl radical.   

 

 

 

Novel Carbon Membranes derived from Lignin-based Materials 
Hidetoshi Kita,1,3  Masahiro Hamano,1  Koji Nanbu,1  Makoto Yoshino,1 

Kenichi Okamoto1  and Masamitsu Funaoka2,3  
1Faculty of Engineering, Yamaguchi University, Ube, Yamaguchi 755­8611, Japan 

Tel: 81-836-85-9661, Fax: 81-836-85-9601, kita@yamaguchi-u.ac.jp 
2 School of Bioresources, Mie University, Tsu, Mie 514-8507, Japan 

3CREST JST(Japan Science and Technology) 

 

Novel carbon membranes were prepared by coating thin layers of lignin-based materials derived from lignin 

by the phase-separation method and then carbonizing under nitrogen atmosphere at 673­1073K.  The 

membrane showed high selectivity of gases.  For example, the selectivity of the membrane prepared by 

carbonizing at 873K was 50, 8, 290 and 87 for CO2 / N2, O2 / N2, H2 / CH4 and CO2 / CH4 at 35°C, 

respectively. 
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Production of Crystallized Carbon from Lignocresol for Electromagnetic Shielding 
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Chem., Kitami Institute of Technology, 165 Koen-cho, Kitami, Hokkaido, 090-8507 Japan 

0157-26-9401, Fax: 0157-24-7719, suzuki@serv.chem.kitami-it.ac.jp * CREST, JST 

 
By 900∞C-carbonization lignocresol (LC) co-loaded with nickel and sodium or calcium produced chars with 

turbostratic structure carbon (T component) that could afford a practical electromagnetic shielding (EMS) 

capacity at 50-800 MHz, although the addition of nickel alone did not lead to the formation of crystallized 

carbon. 

 
 
New materials based on renewable resources: Chemically modified highly porous starches and 

their composites with synthetic monomers 
K Milkowski, J H Clark, Centre for Clean Technology, Chemistry Department, University of York, York, YO10 

5DD,U.K., Tel: +44 1904 434479, Fax:+44 1904 434550, e-mail: km121@york.ac.uk. 

 

Starch is the second largest biomass on the Earth. More than 6 MT y-1 are currently utilised in non-food 

products including adhesives, textile sizing agents and packaging materials. The high degree of functionality of 

starch along with its low cost and widespread availability make it a potentially attractive surface-active 

material. However, the low site availability and its instability in many environments are major limitations to a 

more widespread application. 

 

 

 
DEVISING OF ALL PLASTIC TYPE DYE-SENSITIZED PHOTOCELLS OF HIGH 

ENERGY CONVERSION EFFICIENCY 
Tsutomu MIYASAKA1*, Yujiro KIJITORI1, Takurou N. Murakami1, Mitsuhiro KIMURA2, Sadao UEGUSA2, 1Faculty of 

Eng., Toin University of Yokohama, 1614 Kurogane-cho, Aoba-ku, Yokohama, Kanagawa 225-8502, 2School of 

Information Technology and Electronics, Tokai University, 1117 Kitakaname, Hiratsuka, Kanagawa 259-1292 

 
Plastic-based dye-sensitized photocells were fabricated by electrophoretic TiO2 deposition technique combined 

with post chemical treatments of nano-porous TiO2 layer without use of high-temperature TiO2 sintering 

process. The photocell exhibited high energy conversion efficiency of 4-6 % depending on incident light 

intensity. 

 

 

 

The Efficient Separation of Fuel Oil and Hydrogen  

Produced in the Dehydrogenative Coupling of Methane  
Yoshihiro Kurokawa, Yoshiaki Sekiguchi, Motoki Kobayashi, 

Tatsuaki Yamaguchi, Kaoru Onoe 

Department of Industrial Chemistry, Faculty of Engineering, Chiba Institute of Technology 
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2-17-1 Tsudanuma, Narashino, Chiba 275-0016, Japan 

047-478-0415, FAX: 047-478-0439, onoe@pf.it -chiba.ac.jp  
 

A method utilizing thermal diffusion effect was developed to achieve more efficient production from methane 

to fuel oil and hydrogen.  A modified thermal diffusion column reactor (TDCR) was designed in order to 

control both the methane conversion and product yield. 
 
 
 

Monomer Recycling of Vulcanized Silicone Rubbers  to Cyclosiloxane Monomers  in Solvent or 

Non-Solvent System.  (Study 1): Role of Acid Buffers 

A. Oku,1 W. Huang,2 and Y. Ikeda2 
1Material Reclamation laboratory, Research Institute for Production Development, 

Norimoto-cho, Shimogamo, Sakyo-ku, Kyoto 606-0805, Japan. TEL & FAX: 075-781-1168, email: oku@ipc.kit.ac.jp  
2 Department of Chemistry  and Materials Technology, Kyoto Institute of Technology, Matsugasaki, Sakyo-ku,  

Kyoto 606-8585, Japan 

 
The problem of polymer wastes is now an important issue to be solved for the global protection of petroleum 

resources from depletion. It must be the primary solution to this problem that polymer wastes are recycled by 

means of depolymerization to monomers via low-energy processes because monomers can reproduce the same 

polymers compatible with the original ones. 

 

 

 
Monomer and Filler Recovery from High-Temperature-Vulcanized Silicone Rubbers in Triad 

Solvent Systems. (Study 2): Combined Effects of Solvent and Base. 
A. Oku,1 W. Huang,2 and Y. Ikeda2 

１Material Reclamation laboratory, Research Institute for Production Development, 

Norimoto-cho, Shimogamo, Sakyo-ku, Kyoto 606-0805, Japan. TEL & FAX: 075-781-1168, 

 email: oku@ipc.kit.ac.jp  
２Department of Chemistry  and Materials Technology, Kyoto Institute of Technology, 

Matsugasaki, Sakyo-ku, Kyoto 606-8585, Japan 

 
How to solve the problem of polymer wastes at the post-consumer stage is an important issue on the basis of 

protecting global environment and petroleum resources from depletion. One of primary solutions to the 

problem is reclamation to monomers. On this concept, silicone polymers the worldwide production of which 

has reached millions tons annually cannot be an exception to be evaded from recycling because they consume 

a lot of energy in manufacturing from the resource. 
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Recovery of Monomer and Filler from High-Temperature-Vulcanized Silicone Rubbers  

 Using Organic Base as Catalyst (Study 3) 
Yuko Ikeda,1 Akira Oku,2 and Wei Huang,1 

1Department of Chemistry and Materials Technology, Kyoto Institute of Technology, 

Matsugasaki, Sakyo-ku, Kyoto 606-8585, Japan 

email: yuko@ipc.kit.ac.jp 
2Material Reclamation Laboratory, Research Institute for Production Development, 

Norimoto-cho, Shimogamo, Sakyo-ku, Kyoto 606-0805, Japan. TEL & FAX: 075-781-1168, 
 
In the two preceding reports, base-catalyzed depolymerization of HTV-silicone rubbers in solvent and 

non-solvent systems, in triad solvent systems for the purpose of achieving simultaneous recovery of monomer 

and filler, are reported.  

 

 
Preparation of Fulvic Acid by Pressurized Hot Water Treatment of Weathered Coal  

 
Toshiyuki Shinozuka , Akira Ito, Tatsuaki Yamaguchi,  

Chiba Institute of Technology; 2-17-1, Tsudanuma, Narashino-shi 275-0016 Japan 

047-478-0420, Fax: 047-478-0439, cityamag@pf.it-chiba.ac.jp 

Yoshikazu Sugimoto, National Institute of Advanced Industrial Science and Technology; 1-1-1, Higashi, Tsukuba-shi 

305-8565 Japan, 0298-61-4763, y-sugimoto@aist.go.jp  

 
Fulvic acid becomes more useful than humic acid because of the water-solubility and the phylogenic 

activations, e.g. antioxidant. Weathered coal contains much humic acid and a little fulvic acid. Therefore, in 

this work, the production of fulvic acid was examined by hot compressed water treatment of Xinjiang 

(China) weathered coal or the extracted humic acid form it aiming to substitute the conventional process, the 

nitric acid oxidation of them. 

 

 

Synthesis of a Novel Polyacetal from Disaccharide and Dialdehyde  

Naozumi Teramoto, Youhei Arai, and Mituhiro Shibata 

Department of Industrial Chemistry, Chiba Institute of Technology 

2-17-1 Tsudanuma, Narashino, Chiba 275-0016, Japan 

047-478-0405, Fax:047-478-0439, teramoto@pf.it -chiba.ac.jp  

 
A novel polyacetal was synthesized by the reaction of �,� -D-trehalose with terephthalaldehyde or 

terephthalaldehyde bis(dimethyl acetal) in the presence of p-toluenesulfonic acid as acetalization catalyst.  

The polycondensation reaction proceeded at 70~120�C under reduced pressure and give products whose 
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weight-average molecular weight ranged from 2000 to 8500 when measured by GPC.  The 1H NMR spectra 

revealed that the polyacetal is composed of benzylidenetrehalose units.   

 

 

Screening of adsorbent for removal H2S at room temperature 

M. Xue, R.Chitrakar, K.Sakane, K,Ooi 

Institute for Marine Resources and Environment, 

AIST-Shikoku, 2217-14 Hayashi-cho, Takamatsu 761-0395.Japan 

087-869-3511,Fax:087-869-3551,xue-mei@aist.go.jp 

 
Hydrogen sulphide is present in natural gas and hydrocarbon feedstocks.  H2S gas  maybe removed to less 

than ppm levels for environmental reason.  Oxides of different metals are known to be good adsorbents for 

desulfurization.   In the present study, we synthesized simple oxides, mixed oxides and mixed oxides 

derieved from hydrotalcites for desulfurization at room temperature.    

 

Synthesis of Nanoporous Carbon Gel Microspheres as Adsorbents for Energy-Efficient Gas Separation 

Takuji Yamamoto, Akira Endo, Takao Ohmori, Takaji Akiya and Masaru Nakaiwa 

Research Institute for Green Technology, National Institute of Advanced Industrial Science and Technology 

Higashi 1-1-1, Tsukuba, 305-8565 Japan 

0298-61-4721, Fax: 0298-61-4660, yamamoto-t@aist.go.jp 

 
Carbon gel microspheres (CGM) were successfully synthesized as adsorbents for energy-efficient gas separation. It was possible to 

control the nanoporosity of CGM by changing the synthetic procedure. The applicability of CGM to both pressure swing adsorption 

(PSA) and temperature swing adsorption (TSA) was shown by examining the adsorption behavior of nitrogen and oxygen on 

CGM. 

 
Research and Development of SBS (Sugi Bark Sorbent) 

Masaki Saito*, Nobuyoshi Ishii*, Suguru Ogura**, Hisato Fukushi** 

*Oita Industrial Research Institute, **Maritime Disaster Prevention Center 

Takae-nishi 1, Oita, 870-1117, Japan 

097-596-7100, Fax 097-596-7110, m-saito@oita-ri.go.jp  

  

SBS performed equivalent absorbency as conventional polypropylene sorbent in laboratory experiments 

through the adequate manufacturing process.  Experiments conducted in water tanks confirmed that some 

shape of SBSs could successfully work for recovering oil in small wave and current.  SBS was improved into 

commercial products in 2001.  As the next step, we investigated biodegradation treatment methods as a 

disposal treatment method after use (after adsorbing oil) and confirmed the fact that the oil content was 

reduced of the amount originally introduced in the bark compost. 
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Improved Performance of Oxygen Electrode in Cells by Cobalt Complexes  
Baoqing Shetu, Kenichi Oyaizu, and Hiroyuki Nishide 

Department of Applied Chemistry, Waseda University, Tokyo 169-8555, Japan 

+81-3-3200-2669, Fax:+81-3-3209-5522, e-mail: shentu@suou.waseda.jp - nishide@waseda.jp 

 
We report, for the first time, that cobalt complexes, which reversibly bind and release oxygen, functioned as 

oxygen carriers or accumulating media for an electrode to enhance the diffusion-limited current for the oxygen 

reduction. It was found that a larger reduction current was obtained when an electrode was modified with the 

oxygen carrier based on the rapid release of oxygen from the carrier, which could practically be employed in 

superior air battery and fuel cell. 

 

 

Green Separation on Recovery of Nickel Metal By Reduction Crystallization  
From the Wastewater of the Electroless Nickel Plating  
Ken Horikawa, Takashi Sakuma, Kazuyuki Takahashi and Izumi Hirasawa, 

 Applied Chemistry, Waseda University 

 3-4-1 Ohkubo, Shinjyuku Tokyo 169-8555 Japan 

0081-3-5286-3215(Tel, Fax), izumih@waseda.jp 

 

Metal recycling from the wastewater and waste, is an efficient approach to recover non-renewable resources. 

This study focused on the development of nickel metal recovery process from the wastewater of the electroless 

Ni plating. We have developed the new process, named seeded batch reduction crystallization system, which 

was applied to the used plating bath, to demonstrate 99% nickel recovery in the optimum operational 

conditions obtained.   

 

PRODUCTION OF SUSTAINABLE GASEOUS FUEL FROM ENERGY EFFICIENT 
CATALYTIC GASIFICATION OF BIOMASS 

Mohammad Asadullah∗, Tomohisa Miyazawa, Kimio Kunimori, and  Keiichi Tomishige∗ 

*Department of Applied Chemistry and Chemical Technology, University of Rajshahi 

Rajshahi 6205, Bangladesh. E-mail: asadullah8666@yahoo.com. 
*Institute of Materials Science, University of Tsukuba, 1-1-1 Tennodai, Tsukuba 

Ibaraki 305-8573, Japan, Tel + Fax: +81-298-53-5030. E-mail: tomi@tulip.sannet.ne.jp  
 

Syngas has been produced from the catalytic gasification of cedar wood in a fluidized bed gasifier using air as 

a gasifying agent.  Among the catalyst tested, Rh/CeO2/SiO2 has shown the best performance. Almost 

complete carbon conversion to syngas was achieved within 873 to 973 K. 
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Non-equilibrium Pulsed Discharge: Definitive Technology for PEMFC-compatible H2 

Generators  
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We investigated non-equilibrium direct current pulsed discharge for converting hydrocarbons into hydrogen. 

This process could be conducted under atmospheric pressure and ambient temperature, so it would be very 

effective hydrogen generator system. 
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