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. BB E U OB S 47z CPRP S ORREBERES & VY, =A% U BIIE N 52428 {k L 72 CFRP BE &t
MEDY YA 7 NERRE LT, WEER/YRTE T O CERP BEER S OMIE /0 =R ORI L & fed L. Rl e 12 ]
IRENT- VYA 7 NVRFBIBEHED SWEFN 21T o 72, T OFER, VA 7 VIREBHEII NN -V VIRBMHEL Y B
e & MR & BB T MRS BT 2 EAMR SN, £, MiHE L BB L oEEER Eo
A=A LEBET L7280, XPS HFHWTIRBBHHERE OLRE W& LIER. U A 7 ViR CHEEH RO
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T A 7 IVIRFBRHED G D D AEER D fRIEICB VT, VA 2 A O EALE T2 729121d, 24 REHE & L)
FWU YA 7 VER OGS RO biviz, 2T, VA 7 VB OEMERETIO7-D, MBI <7 Aa Y
EOER LB ERG Lz, 7A0) OF THREEIZEY VR TE B REEKSET N Y U AEHH LENIGR
ZRHEIL, W8T AH VICHHE LIZKEBET ) oA LB L CTH, REEKFET MU T ADR L DORS TR
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7 VARAR & T CFRP 2 Al U, 2 OB RRE 2 3T L. 23— U AR 2> & B L 7= CFRP Al & bt
B L7Z, TOME, F2ETHRZL D ICHEME R Y VA 7 VRBMHEN SRA L2 Y ¥ 1 7 )L CFRP 1%, /X—
T CFRP & 0 b N 2 ST AR Lz, AT, 78 —X Nv—7 U A 7 )VEBOFHEN 2/
B, WEHEAHE S — R 2B S D CFRP FRELITKT LT, U A 7 VAREEAR Adtfeilif > — T o K
A v FEAT 2T, HEMHES — b0 b OB RS RIS OB EZ A T2 EER LMLz, 2
LW 7 u—X KL=V A 7 VEREFRETHRER ) A 2 AMOERFiEzERE L,

%5 % [him) Tk, AFFRZREL T AFRICBIT 2RE LS BOEE R IR,

fii# : MSCERIE, AL 2000 F & 33 300 #F% 1N ORI 50, b L<IFHI 800 #F% 1B LT ES0,
R fSCE G LRI —F IR (T2R2) ([T TA =Ry MARENET DT, AR AT RERHIPHO WA TIERL L TS0,



(5 L3Fe)

Doctoral Program

wm X EE

THESIS SUMMARY

Foe A=A , e PR HRETIL (RBM) « 1L 2
Department of, Graduate major in FL;HEHK% a—A Academic Degree Requested Doctor of ( €L )
FERA e s FEREE ; s
Student’ s Name Chief Examiner

S (FEIC 300 GEFEEE)
Thesis Summary (approx.300 English Words )

Various global efforts to achieve carbon—neutral societies are now accelerating. In automobile
industries, vehicle electrification is urgently needed; however, to proceed with the electrification
of the vehicles, reducing the weight of vehicle bodies is essential due to the weight of the
batteries and motors. Therefore, Carbon-fiber-reinforced plastics (CFRPs) are receiving significant
attention as lightweight and high—strength materials. However, most of the CFRP waste is currently
disposed of in landfills, as it is difficult to incinerate. Since it is considered that the global
market for CFRPs is expected to grow continuously in the future, establishing a recycling technology
for CFRPs is highly demand

This study focuses on a recycling method using nitric acid, that enables recovery of recycled
carbon fibers (rCFs) and possibly the recovery of decomposed epoxy resin from nitric acid, under
relatively moderate recycling conditions (80° C and atmospheric pressure). First of all, this
research focused on a recycling from the CFRP automotive prototype waste with fully cured epoxy
resin. By analyzing the physical properties of rCFs, it revealed that the strength of the adhesion
between the carbon fibers and resin, as well as the single carbon fiber, increased compared to
virgin carbon fibers (vCFs) and the mechanism behind the expression of the physical properties was
identified. In addition, in order to industrialize this recycling technology, which was shown that
could obtain a high—quality rCFs, it is important to shorten the recycling time to make the recycling
business endeavor successful. Therefore, a new environmentally friendly recycling system using
sodium hydrogen carbonate was proposed that could significantly reduce the recycling time. Moreover,
the mechanical properties of CFRP which was molded from the recycled materials were evaluated. From
this study, an optimal method to use recycled materials as an alternative of virgin materials was
proposed, so that showed the possibility to achieve closed—loop recycling
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