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Name and Date of Birth 

Organization i:tJ吋！／erity or Research institute), Departaj~nt/ 
and Title of r~話怠~·rch~f. < ¥ :f' 円j 

Organizadhg add:q；~ss 

TEL a~~，， F必【N；：~： ； 

Emai］：： ，~dqress 

MajふF~gfiabora te researchers 
:,::・' ¥¥,,,,,,,,,.:;>'> I Organization, Dep議拘pgp.t々：；；；：；；1ι
九＇・ jf+::u,.,me I and Title of reseaぬp~f:\::::::. Address 

Research Title 

In Japanese 

クエン酸変性セルロースを用いる高性能生分解性ボリウレタシ複合材料の開発

In English 弘ぷ
Developm削 ofhighi~frfghna 
cellulose 



山

flllet:'in polyest叫 olyoland (2) synthesis and cha脳髄A訓 grof biodegradable PU reinforced with celluloseJ 
uW* will be investigated. In the filler development, the似μountof citric acid introduced, fiber diameter, and 
dispersibility in polyester polyol will be evaluated. In the synthesis of cellulose filler-reinforced biodegradable 

PU, the correlation between struc同reand physical properties will be investigated using polyol addition ratio, 

filler addition amount, pr，回enceand amount of catalyst (tin-based), and reaction tempera同reand time as 
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protection has led to a strong demand for the use of sustainable mat怠rialsand biodegradability in PU. In也is

s同dy,we aim to develop an environmentallv friendlv hi!!h-performance PU bv usin!! cellulose. a typical 

biomass resource. as a filler to reinforce 

nolvurethane with JHode!!radable nolvols. 

Cellulose is gene明日ygporly dispersible in 
PU, and could notb~：：繍許lied .~foam molding 
applications such as ＇＇ ~ l.l.:~ •t.t｝引 insulators and 
叩onges.On伽 otherh~出； we have found 
that s民ond待ま品。q~fieψ：＇cellulose based on 
citrate-m@ffi~4 c~llu;fose (CAC, Fig. 1) 
disperses l端科1i~f poly(propylene glycol) and 
is use蹴｛pril:rivrnving PU performance (Fig. 
2) [1] tp~：：：：鼎odHied cellulose acts as a 

reap悦v~ ~~~tr arid forms a good interfacial 
adhe;fun between CAC and the PU matrix, 

poI#hutylene adipate) (PBA)) to impart 

bibdegradability to PU and developing 

～ふJス；；ぇOHorH 
Fig. 1: ,GP:t,pii~＼ st;Pcture ofCAC 

r' ,,,,, .，。。 、
, , ~ ；附州内二：H剛ル ；

償制 ‘ 」剖 ~ b 

h cfHC(＇合~ゐ ~ o I 
~ 1崎川i

OCNHRN胤νW帆 l
、l 0 0 

~~g. 2; §bl~~凶atic of cross-linked structure by 
g開設¢dfro哨thesurface of cellulose fibers 

cellulose fillers that are highly dispersible in polyester polyols. The cellulose filler forms potential physical 

and chemical cross-linking points in the PU matrix , which is expected to improve the performance of 

biodegradable PU. We believe that血isresearch is significant as basic research for the creation and social 

implementation of PY,:s that contribute to decarbonization and the construction, pf a recycling-oriented society. 

Reference (Ple~~~Jih i~,if there are special notes regardin昼間1f~rence materials and 
～九V山 市川 市山

preparation stattl訟家~l~lled to this research) 

[1] X. Cui et afj>qqmpos.§ci. Technol., 2021, 202, 108595 
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conditions, will be screened based on the amount of water added, etc. As a preliminary study, we have found 

that the addition of CAC improves tensile strength in PCL/HDI systems, and we will use that result as a 

basis. In addition, mo中hologyobservation confirms the improvement of the interface struc佃rebetween 

cellulose fibers and fU matrix. In particular, this is assumed to be based 9'h the interaction between the 
carboxylic acid grqjps otj:'the CAC surface and the polyester polyol, which訴えHal浮： be verified in this study. 

Based on these obs町：~tions1ja material design that improves the inteii~w,4f affi凶tybetween the PU 
matrix and the ceih組側 filler will be established to create an hi't~精神e with controllable 

physicochemi¢剖properliesfor the development of high-perforni~pce biod~gradable polyurethane 
composites'. 
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Results of researgp activity and current activity status 

(You can aql' 011f more page if necessary) 

Representative appli附htfor research grant 
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r 日：：
町出目1 1件

1. Restjlt！＂治初stresearch activities 
Pritt;~〆句。!'.Yardedby scientific societies and 

：~pri成n~fue and date of award) 

2. ' {B.µf~erit research activities 
~ iY i;Research reports (Journal name (y;far ofpti;plication), volume and page) 
Note: Write in reverse chronologiぬ1gtd~~ : 

(2) Oral presentation (Name of Society, the Venue and date of presentation) 

Note: It excludes presentations by commercial organizations other than 

academic societies 

(2) Membersq~p otganization name )> .,/ 

(Ex. Karl主将んゆ悶retary,Japan Rubber Associa加。


