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Abstract: The addition of montmorillonite (MMT) in the UV curable polyurethane diacrylate based resins was inves-
tigated to fabricate nanocomposites with improved mechanical properties and water sorption behavior using different pho-
toinitiator systems. As a result, it was observed that 1 wt% of clay loading fairly improved tensile resistance and water
uptake behavior. It can be also confirmed that dual photoinitiator system consisted of benzyldimethyl ketal and bisacyl
phosphine oxide exhibited enhanced energy absorption band 340~450 nm even with 3 wt% of MMT concentration,

which may affect the curing behavior of nanocomposite especially in our UV lamp system.
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ME. A%< urethane diacrylate 2-2] 32 (Ebecryl 280)=
SK UCB(Seoul, Korea)ZF€] F513kom, F7IAIAR] 2,2-
dimethylphenyl acetophenone(Irgacure®651)3}  bis(2,4,6-
trimethyl benzoyl)-phenyl phosphine oxide(Irgacure®819)=
BASF(Floham Park, N)ZFE F438Itt. B7iAAIES &
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diacrylate(HDDA, Sigma-Aldrich, St. Louis, MO)S A}-&-3&}
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Clay Products*HGonzales, TX)Z-E] 7Y 3l] &-&-319c}.
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Figure 1. UV absorption spectra of photoinitiator.
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Figure 2. FTIR spectra of urethane acrylate/MMT nanocomposite.
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Figure 3. Conversion of urethane acrylate/MMT nanocomposite.

om, o] A AR F S EH] UV W= &
HAEH} B} iAoz HA7] Wil Aoz ke

Figure 3> MMT &3] w2 VB3 o] Zekgo] ¥
3= Vel Ao E MMT &eko] Z71a4E Hsgo] 7+

A= AL & 5 e, o|AL aE2) vjEY A U vlg]
HA] gaL 7+ AT dojid MMT E*ﬂﬁl(tactmdsy} Uv
F5 me AT A4 dogly] fEos FRuEt e 5
3] & SPHAAIE ARERE AlS] Bt 15‘ FNAAE ALE
3 o] Hls) U MMT ggollA] oFh e A88-& 7t

¢

e A & & gk

XRD EHE. Figure 4= 26 9] 2~10° Y A= T}2 e
o] MMT7} H714 L}i%?ﬂl% = MMT®] XRD #&l&
yehd Zlolth. A n & 53 gjlo] utER] ¢k9h7]
ool XRD eSS EE 530S o 0.5 2 1 wt%
o] MMT7} 37Fel AlHe] 739 F8lst 937t #aeA] &
o} A2 MMT®] 7} o] W] FEil Z o2 A==
HHH ) 3 wit%eZF EYE AEL] 739 26=2.8%04 m]ekel m=
71 BEEI o]AL 0.5 H 1 wt%e] MMTZ| 718 A9l
Hla S7F Atdut 3" MMTS] o] Atido s dre
2L ouaiy, ebx BelE wre Hhgyw Ado] e A
o2 AyzhEch

7|AIN MAE. $ge ola o] E/MMT Weigh| 9] <l
VI=g 27935 A3E Figure 5 YERNATE Aol 3
AA 79 FARe] MMT d3o] 1 wi%e wj7kA] AJ#
Yo7t 27T 3 wi%oll A ZHaeks AL o 5
o] QI ES 43 3R] Figure 6914%
S 31T = dom, o] AT e ket
7ke] 7hst Q18-S Fate] ulE|H AE|AolE
5} @7t IEA} v EY 20| AL A7) u)

2> %0 1o 3 o

rQL"_QrE

ol > o}
rﬂo\‘

I A
2
Mr oot
Y
mln
Ff

7,

=
i o

oo
i
ﬁ% T

i;i:

M o |
L% il

ES

=
Ijoe

s
0z

B39 g T AR S



UV 73k $-eg oladgo|E/MMT Wi=EgAe] 71A1% -3 Ulg=Adel tish sguiaAle] & 259

100%
3
<
2
‘a
c
8
£

T T T
2 4 6 8 10
2 Theta (°)
(a)

100%

0.5%
3
<
2
[7]
c
[
2
£

. . .

2 Theta (°)
(b)

Figure 4. XRD patterns of urethane acrylate/MMT nanocomposite:
(a) single photoinitiator; (b) dual photoinitiator.
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Figure 5. Effect of photoinitiator system on tensile strength of ure-
thane acrylate/MMT nanocomposite.
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Figure 6. Effect of photoinitiator system on tensile modulus of ure-
thane acrylate/MMT nanocomposite.
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P A=Y FEeE 2e & 7 Stk o] @ MMT
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Table 1. Water Uptake and Contact Angle of Urethane
Acrylate/MMT Nanocomposite

% Clay Water uptake (%) Contact angle (°)

Single photoinitiator

0 53 55.7

0.5 4.1 59.9

1 3.6 61.4

3 33 68.1
Dual photoinitiator

0 24 58.2

0.5 1.8 60.4

1 0.7 68.6

3 0.5 714
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