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Development of hig

rf ifinance biodegradable polyurethane composites u_"ﬁ:vng citrate modified

cellulose




matenals. Polyurethane

d adhesives, but because it is
is a strong need to use
icrease in environmental protection
:high-perfonnance PU by utilizing

between cellulose and polyurethane ma ;
polyester polyol and (2) synthesis and ch
filler will be investigated. In the filler development, the a@bimt of 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 structure and physical properties will be investigated using polyol addition ratio,
filler addition amount, presence and amount of catalyst (tin-based), and reaction temperature and time as
parameters. Based on.the above, we will establish a material design that improves the interfacial affinity
between the PU matrix and the cellulose filler to create an interface w controllable physicochemical
ment. of high-performance biodegradable polyur composite materials. The
 physical and chemical cross-linking points in th m':mrix, which is expected

properties in the d

cellulose filler forms potent
to improve the performanceiof biodegradable PU. We believe that this research is s
study for the creati ial i i decarbonization and the

constructio

Environmentally Friendly High-perform:ane

prepared by utilizing citric acid-modified cellulnse (CAC) well dispersed in
biodegradable polyol




Research objec ves (Please fill 1 page of the background,

the limit of page

The plastics industry has
other manufacturit

ng global warming and the depletion of oil res Cellulose and its derivatives have

icant attention because they are remewable, ironmentally friendly, naturally

materials and biodegradability for PUs. However, tlié recent increase in awareness of environmental

protection has led to a strong demand for the use of sustainable materials and biodegradability in PU. In this
study, we aim to develop an environmentally friendly high-performance PU by using cellulose, a typical

biomass resource, as a filler to reinforce

polyurethane with biodegradable polyols.
Cellulose is gener: 1y vorly dispersible in
PU, and could not bé;a
applications such as

lied tp foam molding

" insulators and
sponges. On the other hand, we have found
that secondary modified cellulose based on
: se (CAC, Fig. 1)
3poly(propylene glycol) and
woving PU performance (Fig.

..make the composite material
In this study, we utilize this
_ to create high-performance
biodegradable PU by selecting polyester
poly‘ols (poly(e-caprolactone) (PCL) and
| poly%butylene adipate) (PBA)) to impart

em tic of cross-linked structure by oligomers;vv
n the surface of cellulose fibers E

biodegradability to PU and developing
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 this research is significant as basic research for the creation and social
implementation of PUs that contribute to decarbonization and the construction 6f a recycling-oriented society.

il in if there are special notes regarding

‘érenge materials and
ited to this research)
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Outline of the research plan (Please fill in documents flgu es graphs etc. within

e investigate (1) the

the synthesis and

ing glycidol and other substances from the
ize these findings to develop cellulose fillers |

PBA). The dispersibility in polyester
polyol will be evaluated using the amount
of citric acid introduced, fiber diameter,

and, if necessary, glycidol grafting as

parameters. Fiber diameter was reduced
to 500 nm by grinder fr

of filler addition is evaluated by dynamic
These are comprehensively evaluated to

1secyanate structure on degradability will be stiga d based on the difference between aromatlc |
(TDI, MDI) and aliphatic (HDI) diisocyanates. Next, bloqe-gradable PU foams will be prepared by water |
addition. Referring to the results of film production, ‘the reaction conditions, especially the foaming

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, morphology observation confirms the improvement of the interface structure between
cellulose fibers and‘,}?U matrix. In particular, this is assumed to be based on the interaction between the
carboxylic acid grqnps oni the CAC surface and the polyester polyol, which y i
‘ ~a material design that improves the interfagia affinity between the PU

7l also be verified in this study.

Based on these ob§ery tions,

matrix and the cellulose” filler will be established to create an in rface with controllable
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