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Recyclable / Reusable Biobased Adhesive in Circular Economy Era

Growing awareness of the need to balance environmental considerations and economic growth, there is a growing demand for technol-
08y to separate and recover raw materials from moulded and processed products consisting of multiple components. In this context, new
adhesion methods that provide sufficient adhesive strength when in use and can be easily detached at the end of their role are attract-
ing attention. In this article, an adhesive that can be bonded and dismantled by light, inspired by marine adherents, is described.
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1T AEB THUWVEZS D T # KL Polyl: poly ((E)-2-((3-(3,4-dihydroxyphenyl) acryloyl) oxy) ethyl
acrylate-co-2-ethylhexylmethacrylate); Poly2: poly (N-(3,4-dihydroxyphenethyl)
methacrylamide-co-2-ethylhexylmethacrylate); Poly3: poly (2-(cinnamoyloxy) ethyl
acrylate-co-2-ethylhexylmethacrylate) ; Poly4: poly ( (E)-2- ((3-(3,4-bis ( (tert-butoxycarbonyl) oxy) phenyl)
acryloyl) oxy) ethyl acrylate-co-2-ethylhexylmethacrylate). CC BY4.0 licence D% &, H&EH Smd L ="
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Sample Composition ratio (mol%)* Molecular weight (M) | Polydispersity (D) | Apparent feature
Polyla 9.4 (M1) 90.6 (EHMA) 64,000 2.76 Solid
Polylb 9.3 (M1) 90.7 (EHMA) 25,000 2.01 Solid
Polyle 9.3 (M1) 90.7 (EHMA) 14,000 1.25 Solid
Polyld 9.1 (M1) 90.9 (EHMA) 12,000 1.19 Sticky
Polyle 9.3 (M1) 90.7 (EHMA) 8,000 1.31 Viscous
Polylf 9.2 (M1) 90.8 (EHMA) 7,000 1.34 Viscous
Polylg 89 (M1) 91.1 (EHMA) 6,000 1.21 Viscous
Polylh 88 (M1) 91.2 (EHMA) 5,000 1.19 Viscous
Polyli 100.0 (M1) 0.0 9,400 352 Powder
Poly2 9.1 (M2) 90.9 (EHMA) 7,000 1.23 Viscous
Poly3 9.2 (M3) 90.8 (EHMA) 8,000 1.32 Viscous
Poly4 94 (M4) 90.6 (EHMA) 7,000 1.26 Viscous

#Determined by 'H NMR
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FlE$ Polyl O3 FHEOEEEZHS T 572
&), W7x b EeE 18 (M,) %% 64,000~5,000
D~ 7V (Polyla—Polylh) Z & L 72 (£ 1).
Z 2T, Polyl i2& 5 EHMA & M1 Ok
X, F—213I %248/ <v— (M2 &£ EHMA
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RS B A RIE IR 10 15, #EWEIATdH % PP,
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Ay b AV MEEEF ORI LT, L
VDA S G, HIROEEH D% LG E
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2.3 HHEHEADOER

BT 3=V xELAEREREEE RN, KT
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BOBHEZZ LB S R0 L TR w s 2R
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Polyl Z HJ\C, PTFE MDA AR Z 1T - 72.

6 AR ZRT L 912, Polyl IZEWi|ke
AWIISIITZT TR, B0 R LT ) fhiF A 26
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HEEPFTHRKIZA SN R -7 (16 B () (i)
(iii) ).

F 72, EHEHC X o Tu i IR B %
MK ZENTE S E W) RORM BIEEEH#] D
B#A2FH LT, BS54 %L
72. A EPP#ZPolyl Z HHWTHEE ST LS
5, kgD EZ 2T THHIBEIIR 5420 o
72 (6 C(ii). —HT, AKEKm2?L UVsEE %

19 &, EHIZHEERAM L2 (X6 C (il)).

N EWT DI E I NS & v IREITER S
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Tl 72 AR S8 AS TSR S M5 H B R0k A% e 0 L3k
BGRB8k L ECOFMMAPYIRHTE 5.
2.4 RORMEEFFICLZKBIRILX—H
SHEIZILE—DOEH

KA, RORM BUEE5# % W72 KB = OV F—
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7 UV EFEMEDMBAE D EICL BKPIEBZOEREE. (A)KISR L 7= PP EMICHMER T
ERMU %514 Polyl # 2%, (B)UVLEBSTIC &L V) Polyl B &R, (C)FEMEICL Y
Poly1 B % :Z2RAVICHNEL, D)FRBICET C & TEBBENRIET 5. CCBY4.0 licence ®

be, RErSEHEHLLY

MEOEALEE=F L. ZOEE, KEBXTIC
HEZZLLDOL, ESHI0mmoOY =574
G ABMARBIIANT DR HE L, (W6 D ()
(). 22T, V=FHFALoTIFEALD
UVsiZEW S hn Z e 2 L. BaasER
BRofERg, Al, PPIEM & HITKBE L~ DOBEFER
MR TSR L, AlTIEH 0.8 MPa,
PPTIEM 06 MPak w9 &AL LTHHT %
) ZCHangEmREY R Lz (K6 D (i) (iv)).
F70, BEREZELLCHERDOE IV —FH T A
23l L CRE LA T R S RN
LA A STz, FE BT 2Rkt L Tw b &
CAHTHAHD, WYIHWPERLZET NS FNAT A4
W R ERHWSZ E TR W0 80 7
WBAEHBEDREICR Y, BT AT =54
IANVF —~OLEHCEE§ 2 HCBEM RS
FRARVERE S K 70 &3 72 MR BTSN D S BH 2SI
T& 5.

2.5 BEM#ERVER - khiEs

H T 3=V EELAEYBREEAERNE, ERHE
A7 &R R IR BREL T COIRHRE ST
WA D, KPP TOWFEREY OREER A V7 T4
o X5 B R EEBRENEREN S, 2O/
% Y3 % 729, RORM 32255 & 3 38 24
T REA S 7K O BRI > A T 4 % B
L%, BRI, Polyl HIZ=Z A% A4 b
(Fes04) F / Fi+ (MNP, Magnetic nanoparticle)
s, UVLIRSHZ X % Polyl B O & %
BB X DA A G D m B2 IR
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L7z (B7). £, MNP % & Polylf Z K1
TPPIMEmIC®AT L72% (K7 A), UVLZH
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BETIZBVWTIE, 774132V TUVLE
RA2BAERRTO Z EBICRET 50, &0
U RAHTUVL G2 17 Polyl JE % 2K X 8
THhS, FEMBT I L TRPEEDTTHEE 2
%, FEE, TGO X ) IEH MRS,
X T RRMEY 2 &t KKK THKTEED
HPEEER FLRE L TV A,
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FtkzboHh 7 22 H\WwT, RORM (Reset-On
Demand, Reuse-Many) B FEEH #E L2, &
7 2B LA MENE, PTFE, PP, 1) a—
YILGE, WK DL EMITH L TEH
WA MR R LTz, F/2, KA 28500
WEREIRICX > TH 7 2BOBRAL-TBRAL UG &
filfEd % 2 & T, HEAEFHEO N SHHIENI KD L
72, 251, RORMBMEAANCRENEF / K %
HWohteZ & ¢, MO FIrFAEMEIC X YK
RS O BRI D) L7z, BT FHAH
(V2—R) T&, LELRLEXIIEEHRBEOWO
REEICEE G Z AT & 5 RORM B AKX, —
L7 o=z R, @ik, aXy NT%, 075
Bk L, Fl eI RO OS5 DTH
0, FERTEEREZICBIIL2d0 N %Lz 5
BAEBMICR s LML TS, AR, %X
Wk (1) % BB BEAMr ST ICRIER - L 72d o

W

N QAR AR

SEOIREESELVLET PUT—BMECESHS

L—=)VA® T D VRREDKEENMN, ZTOEICDBETESLLE
NEREREZ, NIRBTER (CRRATE 2 2HERREROERTT
ETRELATRERKFIZRER (CICA T 2MRICEBATER L. —A, B
BENHF T, BINEERO ELV BEERRAIE(CH T3 R TR EA(C
I3 RAUENMTEHEINTHS, T5RFv IO —F25—13/
T-RBF-ABLOKRTY. SEFBMN LT RORM BURERINBEIE=
DY —F215—I1/I-HEOERICERTETS L 2zBELTHR
ZHEDTVET.
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