bl
=)

X

ALEESF7KIZ & & FRP O @A IMIEEAL - KD o 7 VBT OB

APV =y BT R) OPNIEG, EHkh, KMk, =EEE, S£RER, g,
#HONMR, KHE—K, REE BSE DT, EEBu

1. #8
T4V Y 2 VBREEER FRP Gk 7 25 v 7)) OBEEBRKIC X5 ENEE
{t « KFEY YA 7 MR RIEE1T o T & e, BEMLHESIE OB IMHEL - AT HA

I NVOESEE Figliz, V¥A 270 FetX - 7a—% Fig2 I2577,

S, WEERKIC L 0 BRI 2 VAR U, MISTSIEAT & X T A BHED TS o S
WE DR & RES S0 NaOH A7 T, RUSHRIFERELT 5T & T, IRIFEBRITIK
SREERIEET A N TE, BEELMEMISOE & A K IBIREN & A F LT v L
Na £EAEL LTRAKICET 3, 2RIcBE M TAF L -7 < VBRI EA K (SFC)
7Y a—NEEATKBRESHET D, 7Y o= diRiES . FRsieRE & AR
Y 27N (UP) ICHET D, SFC I AT WALEE SFC 15 Z & THIREINHEA] & H
SOMRERRITIZ LIRS Ui, EMBORAF L LT 5 & 5~10 FO<E M
REAL U 4 7 A7 B, A UP 5, BARINHES] ., B4 m 2 Bt BEHCELE L.
SMC &V BE — MR L, FNEREMT A2 L TR ICKEY YA 74T 5, 2

Unsaturated polyester (UP) HzO Resin raw materials Recovered resin raw materials ) R.ecycle Fp P

\MWWM ot M gefon'*Y o H°Y~on oyor : profile additive
Polymerl ‘ Styrene- -fumaric | . for FRP formmg

Glycel O id
yeol Organic aci acid copolymer

ZﬂUOn
sry,cne _@, 3 ~Horizontal rer_yclmg"-' (S[FC) ~En,t,amgd
' ..... N | recycling~
'”WVMY deonil R-OH 770 7"
o . o 0 : e - ®
o~ o 8 Y e Cls 7 |eritical E:::::lﬁ ' ¢

water
Before curing hydrolysis After reaction

Fig.1 Concept of enhanced and horizontal recycling of thermosetting resin for FRP
_~~Horizontal recycling ~

Thermo-setting polyester resin

‘ Resin raw materialsJ | New Raw Matetials

Waste FRP + : ry ) Reczcled FRP
M) sk Giyeol Folymerization g Ceiieled UP Resin :,‘ R :
cl _He b Separa- SKC t

; _ i 3
Ii_ (S: g tion - Modifi- Mo d'edSFC% . : »g‘ .
3 W ; cation o |14 11;1
Iil IL:3 t ~Enhanced recycling~ rm j :1

- - : i
g ° " Ingrginic Filler. . R * " Rebycled - n g

n L, S AR Drying 2 —

L Milled Glass Fiber,” Ioorginic Fl"er EJ

SCWH : Sub-Critical Water Hydrolysis, SFC : Styrene-Fumaric acid Copolymer
LPA : Low Profile Additive, SMC : Sheet Molding Compound

Flg 2 Process flow of enhanced and horizontal recycling of FRP using subcritical water
RIS u R A0/ uy MESE, SFC o - WE v RO FEEELRE
; Lice 2 AREBTIL SFC 0t - B S n AR Ay — AT v 7L, A4 vy MEEE, &
i BRGETPIICET TWBEE SFC DAY ) — M X550 - ElNORFEEREHRET 2,
f 2. E8B
] Fig.3 (TR & 510 FRP B TR & AV CERAADR - S8 1 2y M E
EFEBRZITV, HBONRIGRE SFC 58k - BE /1 = v FEERRICA W,

] ~57~-




SFC

Separation

and

: modification

N o pilot test
Reaction

i
Reaction slurry .
(After snberitical P
water hydrolysis) 3

als se

Subcritical water kydrelysis pilot plant Imorganic materi paration pilot plant

Recyle inorganic filler
Fig.3 Pilot test of subcritical water hydrolysis and inorganic materials separation

1-F27 # /=T X % SFC O - WE 7 u 2% Figd (Z73, BBz ITEisE
BEAF LT B Na HBESEBEIT WD, TRICEEE LS L SEC BMiFHT 3,
-7 8 2 —AREENL, B LT SFC T3, T0%, BH - BB L%, 1472
F ) —NENKBHEE 2IROMET B, 1-A T F ) —=NCHEREME: LTEML, =270
LEUS Z1T78v>, S SFC 2%, INERF L U CBE L CHARNEHNEES,

1-octanel 1-octanol

T-octano! M
+ SFC

separating extraction Separation
out

eactin
liquid

£ i e

i Reyc

‘ Modified SFC  low profile

Agqueous solution additive

Fig.4 SFC separation and modification process using 1-octanol

SFC 438 - BEAA B o M7 5 hOWRE Figs 1ORT, ST USRS B

AL, SFC D 4 E&®D 1-A2 % 7/ —N%FIML, 80°C, 5h, B LT, SFC MY L%, i

D%, HHL, 1.5h, HEIET, KEHEEL 1-F27 2 —AHEE 2058 L, 1-42 g

& ) — AR RIS L, 1-42 &/ —ARICRREE R RN L, 175C, 20h, SCER

IREIToM, EERHE, —FEEE 2R CWE SFCERE AL, A%/ —L28E
SFC @ 2.5 fg~4.5 {FEmM L, oE SFC 2t ¢, @W*@?l%%ﬁ?%%ﬁ?ﬁj L,

I8 X

Condenser ..

Reaction liguid :'

tank A4
l 1-octanol
1

i

Methanol tank ]

=

Reaction liquid

1
]
!
1
1
1
]
1
1
[}
i
]
1
1)
1
+
1
]

..;:. ei v .
; ; . ! Metlgar_lol N .
| ‘ ¥ _ .| SFC separation SFC modification |~ | Temporary ¢ | Modified SFC Modified
| vessel vessel stock tank Recovering SFC

vessel
Fig.5  Equipments of SFC separation and modification pilot plant

_58_.




3. BFRLER \

Fig.6 i~ SFC B - tWEH M a2y 72 MR Y, SFCOBESA ny NI 50 M
A, 2,500L TRUFT T MR T 16 DA —AT v 7 ThHhY . L0EhRENCE
HTE DMEPMR LA L, SFCHE M ny b7 T2 MIBER. 500L TRUF75
Vbtm&§ﬂ%®x&—»7yff%6

Fig.6 SFC separation and modification pilot plant
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Fig.9 Deposit discharged from modified SFE: rééovering vessel after methanol addition
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Table 1 Modified SFC recovering test result

Methanol / Modified SFC 25 35 4.5

Concentration of modified SFC in deposit | 52.9wt% 55.3wi% 56.0wt%
Viscousity (mPa-s) 837 1,097 2,894
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