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E8: B dFo)A= atom transfer radical polymerizationE E3l ©]7]1%54 poly(butyl acrylate)(PBAYS 3d3151th.
o=l |9 AA 24 WskE Elsl] S8l F A BEARFS] PBAS @48k, PBAS] & WHVIE ok
7], A=), vid7|= Ak, A T 7P EAe] PBASH A8k F weE A T ARviEae e}
A1 B B A1k ofF Ber1sk AR Al 714 PBAS 9748, 978, £wAskE Bl of
29 $AE G olol] Tt /A B WSIE g 83w 43S B Asiach. AF 4] 45
Aol A5 45 Wwrt Srisle] 9% Awrt SR, vl AYe 738k W) mek
ule] st wslelon o)t Ash Awe Holdl Aow 22, o|g B hsdt olmd 5
o) Bde 2dsle] AH B8 /Ps4S Helsin.

Abstract: In this work, acrylic resins consisting of difunctional poly (butyl acrylate) (PBA) were prepared via atom trans-
fer radical polymerization. PBA acrylic resins with two different molecular weights were synthesized and the terminal
groups of the bifunctional PBA were substituted with an acrylate group (A type), a silane group (S type), and a vinyl
group (V type). The resulting PBA acrylic resins were characterized by gel permeation chromatography and nuclear mag-
netic resonance spectroscopy. These resins having different terminal groups were cured using thermal curing, UV curing,
and moisture curing. The mechanical properties were examined using tensile and peel tests according to the molecular

weight and the type of end groups.
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£ AFollM= PBA A5 @4938H7] 9184 atom transfer
radical polymerization(ATRP)E A&-3}5IT}. ATRPE= reversible
deactivation radical polymerization(RDRP)2] o1& &7 & 7}
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Mz, T2 AMEE n-butyl acrylate(BA, 99%, Aldrich,
t]=H)= basic aluminum oxide columnZ- E3) inhibitorE A
81 AM838IS3T}. 7IAA| 1,4-Bis(bromomethyl) benzene(BBMB,
97%), ="l copper bromide(CuBr), copper(Il) bromide(CuBr,),
N-(3-Dimethyl aminopropyl)-N-ethylcarbodiimide hydrochloride
(EDC), and 4-(Dimethylamino) pyridine(DMAP), 2,2"-Bipyridine
(bpy), 1,7-octadiene, ferrocene, sodium acrylate, (3-mercapto-
propyl)trimethoxy silaneE-2 =5 Aldrich(P]=h)AlA ¢
stgov m HAs 2 ATk ABARE en-
amyl peroxy-2-ethylhexanoate(Akzo Nobel, U2 =)<}
benzophenone(Aldrich, 7]=H)S ARSIt} TAA ALE
H &vl= dichloromethane(DCM), tetrahydrofuran(THF),
methanol(MeOH), N,N-Dimethylformamide(DMF), anisole®]
), 2% HPLC 55-2% Aldrich(?]Z )ALl T atem
w2 gAgle] ARSI
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£H. 'HNMR 2 ER2 8|2 CDCLE AR5t |
wt%2] FE=Z Varian NMR system 500 MHz spectrometer
(VNMRSS500. Varian, V|52 78311t} S8R9 A
gl EAk A $4S 918 GPCE inhibitor7t 1= THF
2 ARE3R] 1.0 mL/mine] §2522 40 °ColA Waters(?] =)
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2 Z93ir,
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Figure 1. Synthesis schemes of (a) Bifunctional PBA; (b) Acrylate
functionalized (A type) PBA; (c¢) Silane functionalized (S type)
PBA; (d) Vinyl functionalized (V type) PBA.
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Figure 2. GPC traces of (a) 5K A type PBA; (b) 5K S type PBA; (c) 5K V type PBA; (d) 10K A type PBA; (e) 10K S type PBA; (f) 10K

V type PBA.
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Figure 3. NMR spectra of (a) A type PBA; (b) S type PBA; (¢) V
type PBA.
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Table 1. Summary of Prepared PBA Resin and Its Mechanical
Propertles

Molgcular Dispersity Tensile Peel
group weight (MJM,) strength test  strength test
type (g/mol) (MPa) (N/25 mm)
A 5000 1.36 0.92 (+0.04) 8.12 (+0.70)
S 5500 1.24 0.91 (=0.08)  3.88 (+0.89)
A% 5300 1.25 0.96 (£0.06)  7.95 (+0.44)
A 10800 1.35 0.38 (x0.04)  7.96 (=0.41)
S 11800 1.49 0.35 (0.06)  4.01 (+0.97)
A% 10300 1.33 0.42 (0.07)  8.53 (=0.56)

D3330 7+49] AlE ARt vk A3del AREE SUS
713 101.6x25.4x1.6 mm 7|82 ARSI RE 7| 9E
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ZHZ H58 WAl A AA ZHslshs HAoE AlHE
A Zstith 2 kN 2= Aol ZatE THeAl g 7[(UTM,
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fsgé} 3t} 300 mm/min] —‘—_Li =48 Ay, S
< Ha 1070 o)l AAgkS Hetste] ARSI

ATRPE 53l & 2Hol Bra 2t= PBA T8& X5
OH2 PBAE 7 7HA] Ao R §IsIlaL, EAbE it
9} BAS GPCE 53] #4519 th(Figure 2). WA 4
¥ PBAT= A, S, V EFgiel tisl zbzh Ak At 131,
135, 1.33% 7P A4 ©F 5000 g/mol= F/dH Zl°]

SRA=A. —‘ﬂrz}%ﬂ o3t 279 Hgks 2-lsh] 18 10000
g/mol«] BEARS EXEE TS R8sl om, o] A 1.5
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Figure 4. FTIR spectra of (a) before and after curing A type PBA; (b) before and after curing S type PBA; (c) before and after curing V

type PBA.
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Figure 5. Tensile strengths of (a) 5K A type PBA; (b) 5K S type
PBA; (c) 5K V type PBA; (d) 10K A type PBA; (e) 10K S type
PBA; (f) 10K V type PBA.
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Figure 7. Schematic representation of cured PBA acrylic resin with
different molecular weights.
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