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Perfluorooctane sulfonate (PFOS) and perfluorooctanoic acid (PFOA) have recently been concerned as new
globd contamination that would accumulae in the tissues of higher animds including human body.
Congdering that these compounds are gill of great importance in materids processing such as PTFE
polymerization, silicon etching process, the recovery and the reuse of these compounds are worth sudying. We
have developed a new tretment method using an interlayering technique using hydrota cite-like compounds
for this purpose, which has high performance in technologica aswell as economica aspects.
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DEVELOPMENT OF ADSORPTION GELSFOR HEAVY METALSFROM ORANGE AND
APPLE JUICE RES DUE
Rabindra Prasad Dhakal', Kedar Nath Ghimire', Katsutoshi Inoue* and Kenjiro Makind”
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Environmenta friendly and susainable separation unit process has atracted much atention in recent years.
Recyding of naturd materidsin order to reduce the organic pollution in one hand and cogt effective treatment
processes by the gpplication of such natura biopolymers on the other, are the main focuses of the present
investigation. Experimental results reveded that after smple chemica modification by means of sgponification,
gople and orange juice resdues can be potentidly gpplied for the removd of heavy metds from environment.
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Mechanical Properties of Kenaf Reinforced Green Sustainable Composite

Takashi Nishino, Koichi Hirap, Masaru Koteraand Katsuhiko Nakamae
Department of Chemical Science and Engineering, Faculty of Engineering, Kobe University,
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Green sustainable composites, made of kenaf fiber and poly-L-lactic acid (PLLA) resin, were both hot-press
and solvent-cast molded and their mechanicd propertieswereinvestigated. Y oung's modulus and the tensile
drength of the kenaf / PLLA composites were comparable to those of traditiond compodtes. High
mechanica performance of these compodtes is conddered to dtribute to the srong interfacid interaction
between the kenaf fiber and PLLA. Kenaf reinforced biodegradable composite can be a good candidate as



the dternatives to the conventiona composites.
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Possbility of Polycarbosilanesfor Chemical Recycle Polymers: Trifluoromethanesulfonic
acid-Catalyzed Decomposition of Polycarboslanes
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
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The developments of the catdytic, clean, and ecologica decompositions of engineering polymers offer the
possbility for new chemicd recyde sysems Herein, we wish to report that the decompodtion of
polycarbosilanes by the catalytic amount of trifluore methanesulfonic acid (TfOH). Polycarbosilane (1) was
perfectly decomposed by the trestment of 40-60 mol% of TfOH in clued toluene a room temperature within
practicd reaction times, to give biphenyl in quantitative yield. The postulated mechaniam of the decompaosition
of C (§02)-S bond was shown in Scheme 1.
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Hydrogen Production by Decomposition of Celulose over Metal Catalysts
Megumu Inaba, KazuhisaMurata, Masshiro Saito, Isao Takaharaand Naoki Mimura
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Hydrogen production by decompogtion of cellulose over metal catdyds was investigaied. Ni and Rh
cadyds were found to be active for hydrogen production. In the case of Ni catdyds, the rate of H
formation was improved by loading of La or Ce on SO, or Na-Mordenite, Ce/SO, and Ce/Na-Mordenite
were the most effective supports. In the case of Rh catdyds, only LalNa-Mordenite was effective as support.
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CO, Removal by Branched Polyether M embranes
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High molecular weight branched polyethers were prepared by ring opening copolymerization of ethylene



oxide, 2(2methoxyethoxy)ethyl glycidyl ether and dlylglycidyl ether. The branched polyethers displayed
excdlent performance for CO./N, separation, for example CO, permesbility of 7.7x10° cm*(STP)crv/(en's
cmHg) and separation factor of 46 a 308K, because of specific interaction between polyether segment and
CO,. HighCO, sHectivity of the polymer is due to the high solubility seectivity.
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Development of New Copper Recycling System
Kazuya Koyama*, Mikiya Tanaka*, Mikio Kobayashi* and Jae-chun Lee**
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New recyding system of copper from metdlic wastes by using ammoniacd dkaline solution is being sudied.
In this system, copper is dissolved as Cu(l) ions in a leaching process, and recovered in an eectrowinning
process. The dectricad consumption in the dectrowinning was found to be much smaler than that by a
conventiona process
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Design of Recyclable Matrixes from Lignin-Based Polymers
Y ukiko Nagamatsu and Masamitsu Funaoka
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11-Bigaryl) 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, metd or talc by applying heat and pressure. The resulting composites
with glossy surface had high dimensona stability and high solvent resistance. Furthermore, usng 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 materias. The physical and recycling properties
of compositeswere controlled by structure of lignophenol matrixes and/or properties of materials such as
density, morphology and accessibility for reagents.



Converson pattern of lignocdlulosicsin the phase-separ ation system C-09

Keigo Mikame, Masamitsu Funaoka, Faculty of Bioresources, Mie University, 1515, Kamihama, Tsu, Mie, 514-8507,
Japan. CREST JST, Sumitomo Forestry
Td: 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 cdl wal, were separaied dmogt
quantitatively into different phases within 30 minutes.
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Converson of lignocdlulosics by phase-separ ation process
-Effect of ultrasonicirradiation-
Kazunari NAGAMATSU, Masamitsu FUNAOKA, Faculty of Bioresources, Mie University, CREST, JST
1515 Kamihama, Tsu, Mie, 514-8507 JAPAN
Td 059-231-9521, Fax 059-231-9521, funaoka@bio.mie-u.ac.jp

Through the phase-separation process, lignocdlulodcs were converted to the lignin-based polymers
(lignophenals) and hydrolyzed carbohydrates. The resulting lignophenols had unique functions, which
conventiond lignins did not have The phase-separation reaction composed of phenol derivatives and
concentrated acid isincluded in the process. The reaction is achieved by smple stirring operation for about 60
minutes a ambient temperature in the open system. To heighten the efficiency of the reaction and control the
interface reaction between the phenolic and agueous 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 subgtantialy.
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Functions of Lignophenol-Biopolyester Composites
Eriko Ohmae*, Masamitsu Funaoka* and Syuzo Fujita**
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The lignophenol was synthesized from beech (Fagus crenata) protolignin by the phase-separation sysem. The
second functiondity control of lignophenol was carried out using the neighboring-group participation reaction.
The dongation ratio of lignophenol- biopolyegter film was 20 times higher then that of biopolyester film. The
lignophenoal- biopolyester film hed the excellent thermo-stability and biodegradability.
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Dye-sensitized solar cdlls of porous titanium dioxide with lignophenols
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Recydable lignin-based polymeric materids (lignophenols) have been synthesized directly from native lignin
using the phase-separation system composed of phenols and concentrated acid. Dye-senstized solar cdlls of
porous titanium dioxide sengtized with lignophenols have showed stable solar energy conversion under
irradiating by the direct sunshine. This is the first report of solar energy converson devices which have been
prepared from renewable carbon resour ces produced by forest.
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Characterigtics of Her baceous Lignocelulosic Resour ces for
Phase-Separ ation System and Derived Lignophenols
Norio Seki 1, 3, Kuniyasu Itoh 1, 3and Masamitsu Funaoka 2, 3, 1; Gifu Prefectura Human
Life Technology Research Indtitute, 1554 Y amada, Takayama, Gifu, 506-0058 JAPAN,
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3; CREST, Japan Science and Technology, Tokyo, JAPAN
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The phase-separadion system could be widdy applied to conversons of herbaceous as well as woody
lignocdlulosc 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
amost amilar in it of the system condition and the presence of extracts contained in the raw herbs, however
they dightly depended on different herb species. Elementa compositions of herbaceous lignocresols hed
extremey amd| quantities of nitrogen from protein in lignocdluloscs
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Recently, Lignophenols have been obtained from Lignin in wood-sources, and now, the establishment of ther
use as indudrid materids is required. We tried to gpply them to positive-type photoressts for printing and
printed wiring boards”, because they have the advantages of (1) good solublity in alkaline water, (2) sensitivity
to UV irradigion and (3) reddance to hest. We used them indeed of novolac redns in
novolac/diazonaphthoquinone  (DNQ) system photoresist.

C-15
Per oxidase-catalyzed polymerization of highly phenalic lignin-based
macromonomer s (lignophenals)
Zuyong XIA L Tekahiro KATSUTA 1 Takashi YOSHIDA, L Masamitsu FUNAOKA
1A pplied Chemistry Department, Kitami Institute of Technology, Kitami 090-8507, Japan
2Faculty of Bioresources, Mie University, Tsu 514-8507, Japan

2

Peroxidase-catdyzed polymerization of lignophenols such as  lignocatechal, lignocresol, and
lignophloroglucinal, was carried out in agueous organic solvents.  For lignocatechol and lignocresol, the rate
of polymerization was enhanced by the introduction of p-cresol and catechol in the lignin Sde-chains
compared with that of origind lignin to give the corresponding crosslinked polymersin 87% and 55% yidds,
respectively.  For lignophloroglucinal, the degradetion products were obtained. From the IR redults,
lignocatechol might be polymerized via aquinone intermediate and lignocresol though a phenoxyl redicdl.
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Novel Carbon Membranesderived from Lignin-based M aterials
Hidetoshi Kita® Masahiro Hamano,! Koji Nanbu! Makoto Yoshino!
Kenichi Okamoto® and Masamitsu Funaoka™
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Tel: 81-836-85-9661, Fax: 81-836-85-9601, kita@yamaguchi-u.ac.jp
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3CREST JST(Japan Science and Technology)

Nove carbon membranes were prepared by coating thin layers of lignin-based materids derived from lignin
by the phasesgparation method and then carbonizing under nitrogen amosphere & 6731073K. The
membrane showed high sdectivity of gases For example, the sdectivity of the membrane prepared by
carbonizing a 873K was 50, 8, 290 and 87 for CO, / N,, G/ Np, K, / CH, and CO, / CH, at 35°C,

repectively.
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Production of Crysallized Carbon from Lignocresol for Electromagnetic Shielding
Tsutomu Suzuki*, Xiao-shui Wang, Masamitsu Funaoka* Dept. of Applied and Environmental
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Chem.,, Kitami Ingtitute 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) caloaded with nickd and sodium or cacium produced charswith
turbodratic structure carbon (T component) that could afford a practical dectromagnetic shidding (EMS)
cgpacity at 50-800 MHz, dthough the addition of nickd done did not lead to the formation of crystalized
carbon.
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New materials based on renewable resour ces. Chemically modified highly porousstar chesand
their compositeswith synthetic monomers
K Milkowski, JH Clark, Centre for Clean Technology, Chemistry Department, University of York, York, YO10

5DD,U K., Td: +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* are currently utilised in non-food
products including adhesives, textile Szing agents and packaging materids. The high degree of functiondity of
garch dong with its low cost and widespread availability make it a potentidly attrective surface-active
materid. However, the low ste availability and its ingtability in many environments are mgor limitations to a
more widespread gpplication.

C-19
DEVISING OF ALL PLASTIC TYPE DYE-SENSITIZED PHOTOCELLSOF HIGH
ENERGY CONVERS ON EFFICIENCY
Tsutomu MIYASAKAY, Yjiro KIJTORI, Takurou N. Murakami®, Mitsuhiro KIMURA?, Sadao UEGUSA 2, 'Faculty of
Eng., Toin University of Y okohama, 1614 K urogane-cho, Aoba-ku, Y okohama, K anagawa 225-8502, 2School of
Information Technology and Electronics, Toka University, 1117 Kitakaname, Hiratsuka, Kanagawa 259-1292

Pladtic-based dye-sengtized photocels were fabricated by dectrophoretic TiO, deposition technique combined
with post chemicd trestments of nano-porous TiO, layer without use of highttemperature TiO, sintering
process. The photocdl exhibited high energy converson efficiency of 4-6 % depending on incident light
intengty.

C-20
The Efficient Separation of Fud Oil and Hydrogen

Produced in the Dehydr ogenative Coupling of Methane
Y oshihiro Kurokawa, Y oshiaki Sekiguchi, Motoki K obayashi,
Tatsuaki Y amaguchi, 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 -chibaacjp

A method utilizing therma diffusion effect was developed to achieve more efficient production from methane
to fud oil and hydrogen. A modified thermd diffuson column reactor (TDCR) was desgned in order D
control both the methane converson and product yidd.
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Monomer Recycling of Vulcanized Slicone Rubbers to CycdosloxaneMonomers in Solvent or
Non-Solvent Sysem. (Study 1): Role of Acid Buffers
A.Oku! W. Huang,? and Y. Ikede?
Material Reclamation laboratory, Research Ingtitute for Production Development,
Norimoto-cho, Shimogamo, Sakyo-ku, Kyoto 606-0805, Japan. TEL & FAX: 075-781-1168, email: oku@ipc.kit.ec.jp
2 Department of Chemistry and Materials Technology, Kyoto Intitute of Technology, Matsugasaki, Sakyo-ku,
Kyoto 606-8585, Japan

The problem of polymer wadtes is now an important issue to be solved for the globa protection of petroleum
resources from depletion. It must be the primary solution to this problem that polymer wastes are recycked by
means of depolymerization to monomers via low-energy processes because monomers can reproduce the same
polymers competible with the origina ones.

C-22
Monomer and Filler Recovery from High-Temperature-Vulcanized SiliconeRubbersin Triad

Solvent Systems. (Study 2): Combined Effects of Solvent and Base.

A. OkulW. Huang? and Y. Ikedd
Materia Reclamation laboratory, Research Ingtitute for Production Devel opment,
Norimoto-cho, Shimogamo, Sakyo-ku, Kyoto 606-0805, Japan. TEL & FAX: 075-781-1168,
email: oku@ipc.kit.acjp
Department of Chemigtry and Materials Technology, Kyoto Ingtitute of Technology,
Matsugasaki, Sakyo-ku, Kyoto 606-8585, Japan

How to solve the problem of polymer wadtes a the post-consumer stage is an important issue on the bads of
protecting globd environment and petroleum resources from depletion. One of primary slutions to the
problem is reclamation to monomers. On this concept, silicone polymers the worldwide production of which
has reached millions tonsannualy cannot be an exception to be evaded from recycling because they consume
alot of energy in manufacturing from the resource.
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Recovery of Monomer and Filler from High-Temperature-Vulcanized Slicone Rubbers
Using Organic Base as Catalyst (Study 3)
Y uko Ikeda® AkiraOku? and Wei Huang
' Department of Chemistry and Material's Technology, Kyoto Intitute of Technology,
Matsugasaki, Sakyo-ku, Kyoto 606-8585, Japan
emall: yuko@ipc.kit.acjp
“Material Reclamation L aboratory, Research Intitute for Production Development,
Norimoto-cho, Shimogamo, Sakyo-ku, Kyoto 606-0805, Japan. TEL & FAX: 075-781-1168,

In the two preceding reports, basecatdyzed depolymerization of HTV-slicone rubbers in solvent and
non-solvent systems, in triad solvent systems for the purpose of achieving Smultaneous recovery of monomer
and filler, are reported.

C-24

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

Toshiyuki Shinozuka, Akiralto, Tatsuaki Y amaguchi,
ChibaInstitute of Technology; 2-17-1, Tsudanuma, Narashino-shi 275-0016 Japan
047-478-0420, Fax: 047-478-0439, cityamag@pf.it-chibaac.jp
Y oshikazu Sugimoto, Nationa Institute of Advanced Industrial Science and Technology; 1-1-1, Higashi, Tsukuba-shi
305-8565 Japan, 0298-61-4763, y-sugimoto@ai<.go.jp

Fulvic acid becomes more useful than humic acid because of the waer-solubility and the phylogenic
activations, e.g. antioxidant. Weathered cod contains much humic acid and alittle fulvic acid. Therefore, in
this work, the production of fulvic acid was examined by hot compressed water treatment of Xinjiang
(China) wesathered cod or the extracted humic acid form it aming to subdtitute the conventiona process, the
nitric acid oxidation of them.

C-25
Synthesisof aNovel Polyacetal from Disaccharide and Dialdehyde
Naozumi Teramoto, Y ouhei Arai, and Mituhiro Shibata
Department of Industrial Chemistry, Chiba Ingtitute of Technology
2-17-1 Tsudanuma, Narashino, Chiba 275-0016, Japan
047-478-0405, Fax:047-478-0439, teramoto@pf it -chiba.acjp

A nove polyacetd was syntheszed by the reection of 0,0 -D-trehdose with terephthaadehyde or
terephthaadehyde bigdimethyl acetd) in the presence of p-toluenesulfonic acid as acetdization catdyd.
The polycondensation reaction proceeded at 70~120C]C under reduced pressure and give products whose



weight-average molecular weight ranged from 2000 to 8500 when messured by GPC. The 'H NMR spectra
reveded that the polyacetd is composed of benzylidenetrenadose units.

C-26
Screening of adsor bent for removal HpS at room temper ature

M. Xue, R.Chitrakar, K.Sakane, K,Ooi
Ingtitute for Marine Resources and Environment,
Al ST-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 naturd gas and hydrocarbon feedstocks. HS ges  maybe removed to kss
than ppm levelsfor environmenta reason  Oxides of different metals are known to be good adsorbents for
desulfurizetion.  In the present sudy, we syntheszed smple oxides, mixed oxides and mixed oxides
derieved from hydrotalcites for desulfurization a room temperature.

Cc-27

Smthessaf NanoparausCarbon Gd MiarogpharesasAdsorbentsfar Energy-Effiaent GasSgparation
Tekuii Yamamoto, AkiraEndo, Tekeo Ohmoari, Tekgji AkiyaandMasaruNekawa
Research Initutefor Green Techndlagy, Nationel Inituteof Advanced Industrial Senceand Techndlogy
Higeehi 1-1-1, Taukuba, 3058565 e
(298-61-4721, Fax 0298-61-4680, yamemato-t@a<.gojp

Caton gd micogohares (CGM) were uocessfully syrnthesized as edsarbents far enargy-dfidant ges sgparation It wes possbleto
contral the renoparasity of CGM by chenging thesyntihetic procedure Thegadlicahility of CGM tobath pressLre sving acsoption
(P=A) ad tampaaure snving adsaption (TSA) wes $oan by examining the adsaption bdaviar of nitrogen and axygen an

OGM.
C-28

Resear ch and Development of SBS (Sugi Bark Sor bent)
Masaki Saito Nobuyoshi Ishi i, Suguru Ogura* ", Hisato Fukushi
"Oita Industrial Research Ingtitute,”” Maritime Disaster Prevention Center
Tekae-nishi 1, Qita, 870-1117, Japan
097-596- 7100, Fax 097-596-7110, msaito@oita-ri.go,jp

SBS peformed equivdent absorbency as conventiond 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 smal wave and current. - SBSwas improved into
commercid products in 2001. As the next step, we investigated biodegradation trestment methods as a
disposal trestment method after use (after adsorbing oil) and confirmed the fact thet the oil content was
reduced of the amount origindly introduced in the bark compost.
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Improved Performance of Oxygen Electrode in Cells by Cobalt Complexes
Baoging Shetu, Kenichi Oyaizu, and Hiroyuki Nishide
Department of Applied Chemistry, Waseda University, Tokyo 169-8555, Jgpan
+81-3-3200-2669, Fax:+81-3-3209-5522, e-mail: shentu@suou.wasedajp - nishide@wasedajp

We report, for the firgt time, that cobat complexes, which reversbly bind and release oxygen, functioned as
oxygen carriers or accumulating mediafor an eectrode to enhance the diffusion-limited current for the oxygen
reduction. It was found thet a larger reduction current was obtained when an eectrode was modified with the
oxygen carier based on the rapid release of oxygen from the carrier, which could practicdly be employed in
superior air bateryand fud cell.

C-30
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 |zumi Hirasawa,
Applied Chemistry, Waseda University
3-4-1 Ohkubo, Shinjyuku Tokyo 169-8555 Japan
0081-3-5286-3215(Tél, Fax), izumih@waseda,jp

Metd recycling from the wastewater and waste, is an efficient approach to recover non-renewable resources.
Thisstudy focused on the development of nicke metd recovery process from the wastewater of the dectroless
Ni plating. We have developed the new process, named seeded baich reduction crysdlization sysem, which
was goplied to the used plaing beth, to demondraie 99% nickd recovery in the optimum operationd
conditions obtained.

C-31

PRODUCTION OF SUSTAINABLE GASEOUSFUEL FROM ENERGY EFFICIENT
CATALYTIC GASIFICATION OF BIOMASS

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

* Department of Applied Chemistry and Chemica Technology, University of Rajshahi
Rajshahi 6205, Bangladesh. E-mail: asadull ah8666@yahoo.com
" Ingtitute 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.nejp

Syngas has been produced from the cataytic gasification of cedar wood in afluidized bed gasfier using ar as
a gasfying agent. Among the catdys tested, R/CeO/SO, has shown the best peformance. Almogt
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 H»
Generators
Y.Sekine, K.Uraseki, SAsa, EKikuchi, M.Masukata, SKado
Dept. of Applied Chem., Waseda University, Shinjyuku, Tokyo 169-8555, JAPAN
Td.&Fax. +81-3-5286-3114, Emall t57196@hi-ho.nejp

We investigated non-equilibrium direct currert pulsed discharge for converting hydrocarbons into hydrogen.
This process could be conducted under atmaospheric pressure and ambient temperature, so it would be very

effective hydrogen generator sysem.



