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New Thermosetting Resin Derived from Biomass Resources and its Application for FRP Materials
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Abstract

We have developed an unsaturated polyester resin from biomass resources which has excellent mechanical, thermal, and water
resistances. Diols from biomass resources were utilized to synthesize the unsaturated polyester resin. The mechanical, thermal, and
water resistances of the developed resin were improved and became equivalent to those of conventional petroleum-based resins by
increasing the crosslinking density of the resin. Fiber Reinforced Plastic (FRP) has properties applicable to water-area equipment,
such as bathtubs and bathroom vanities. The developed unsaturated polyester resin will be widely used for producing thermosetting

resin and thus contribute to reducing resource depletion and global warming issues.
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Table 1 Effects achieved through environmental activity and techniques
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PRTR : Pollutant Release and Transfer Register
VOC : Volatile Organic Compounds
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Fig. 1 Resource circulation utilizing biomass-derived material

2.2 N AV ZERBEMABOLEN

COLD) HBE,PS, BIRMEHC O W T BRE R E A
DM ROOEND L HIZH>TETBY, VA7
B2 A < ZAHEBIROF M D ShTw b,
ROV A 7 VIdELR) A 7 IVIERKE) A 7 vk
DHEAT SN T LEFICHEBINTEBY), V¥ A 7
1320094E 121379 %IZE L, 2% F U TNV ¥ A 2
W, 4% IANVYHA TV, 53 %5 —< )L ) A
IJNVENTWAB[2]. 7272L, 7V TNVIH A7 LT
SN DBHRIZICOBIRIC IR L CREAMET L Twiz
0, ASKW O 5 EEDSREEC IR DD B e & OFLH
THAIBMARS NS L Vo 72l ERH Y, VA 20
BECARFE) A 2V EATHIIEFZELD 5.
CHICHLT, IIOOBRBERBREBIFTH /1
F < AHEMIRD D B, N4 F <R L [FAETREZ,
AW HROH R IO ER LRV 0]TH Y,
BEFRWZNA <R, RFFHANA A< A, B L
BZORLETH L. FIEFEEM» S/ ON D55 % H
W R AR T A2 EICL Y, BIRICRT LI CE
BAEBROY A 7 Ve R ZED 2 ENRWREE b, TN
B Z AN LD I ANV HF AL 2 VeV D

2.3 NAF v ZHRBEMEOTHS - KifTER

AE IR R COFE IS H I TH 5 L OBlLET
INA = AR TR R O R AHEA TV 5.

(1) /31 F 7 ZEREIBE D458 & FERE

NAF < AHFEIRE LTHDROHET IO E L
TRRRMZOBOEFH L7277 v ekilE, ATH
WA S N7 b — A8 7 EAFEAE L7228, AL
Mok & BRBERLRE AN R ORI % D U TRz %854 F
T ABRSEH SRS L)k o7z,

BAEAH ST B34 < 28R, 2RISR T
I AR RABFE T ALV ESTAL LD
DOBFERE 2> TV 5D,

B THREMLEIRS R LB TH 5. Y

32

23k N 4~ AR IR O
Table 2 Types of biomass-derived resin
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Fig. 2 Composition of unsaturated polyester resin and products utilized
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Table 3 List of material formulations

EHE THIVK B ZM7I)La—IL
HE | NMATZ i NS F < X il
- 13-7uss
YVF -
- KEIhe Zs
H T iwﬁﬂﬁk - HAG R R
RS - I -
A - LAY ARE 2
i 7 v a—
)%
B - lHE O LA
5 (AL | HokAs (M) -
A, fufng
#Q?” - (Fl ) (1 ) -
H T _ c13-7ass |- el y
D (R VIVF— V| rya—n

DICX D ZMli7 V2= VGO E % Z N EGE L
7z.

N B IZHUEH & N 2 mEAATAL S & TR & R
L, W2 L7 B3R ELTA Vv 7%
WESROAERARY) T AT VR Z vz, Rz
RITRT.

B/aAFR AR T2 7OV IR TERA

Table 4 Properties of cast molding board of unsaturated polyester resin
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Table 5 Properties of molded FRP board
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