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A}4-3}7] Aol isophorone diisocyanate (IPDI, Junsei Chemical Co.)E& A&
Azxstgc. FFLL T2 Polytetramethylene glycol (PIMG, Mw=1.0x
10°g/mol,  1.4x 10°g/mol and 2.0x 10°g/mol, Hyosung BASF), a ,a
-dimethylolpropionic acid (DMPA, Aldrich Chemical Co.), trimethylamine
(TEA, Kanto Chemical Co.,Inc.), and diburyltindilaurate (DBTDL, Junsei
Chemical Co.)E AF&3t3t. T FAA AA Z= (Aldrich Chemical Co.)&
E3l 2-hydroxyethyl methacrylate (HEMA)Qol A= SXAE AAsIAT.
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CQE}"*E}, wt%2] DBIDLE T3t ¥, dimethylacetamide (DMAc)ol

DMPAE &3lste] F2o)r] u -% Qtoll MAs] "o ol 2mde] IPDISZF 1mdl
00}71 Aste] A2oA 80TCE 42 319t weeo A
§ #4971 AsA £EE AT B AAGAD, wEel FRUS 2o
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A
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1" step 2mol OCN~D-NCO + 1 mol HO-1-OH
(1PDI) l (DMPA)
2™ step OCN- D—N(; 0-1-0- CN D-NCO
OH

1 0.5 mol HO-P-OH

3 step OCN—D']:I %-O‘I—O'EITI—D-P;IE—O' P-O*(ﬂ:?:l-D-T;lﬁ’.—O‘l“O—EIIT;FD—NCO
OH HO

l 2 mol 2-HEMA

CHy CHy
I
CHy=CGOCH,CHy0-CN-D-NE-0-1-0~EN-D-NE-0-P-0- EN-D-NC-0-1-0-CN-D-NC~ OCH,CH0CC=CH
o HO 0 o
CHy PTMG 1000 fHy
D= CHy p= PTMG 1400 l= —CH~C—CH,—
PTMG 2000 |
COOH
CH; CHy—

Scheme 1. The molecular structure of urethane acrylate ilonomers
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Scheme 2. The molecular structure of urethane acrylate
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Table 1. Recipes used for the synthesis of urethane acrylates®

PTMG \

Symbol IPDI  DMPA HEMA TEA  Mw PDI¢
1.0x 10° 1.4x 10° 2.0x 10° "

IDI 50.00 15.08 56.23 - = 14.64 11.38 8.3x 10° 1.32

D2 50.00 15.08 -~  78.75 - 14.64 11.38 1.1x 10" 1.73

ID3 50.00 15.08 - - 112.46  14.64 11.38 1.4x 10" 1.91

UA 50.00 - 112.46 - - 1464 - 2.5% 10 1.39

* All units were represented in gram

" Molecular weight of polytetramethylene glycol (PTMG)

¢ Polydispersity index (PDI)

Abbreviation : ID means IPDI-bhased urethane acrylate ionomers. ID1, 2, and 3 correspond to
IDs prepared with PIMG 1.0x 10°. 1.4x 10°, and 2.0x 10° gmol™, respectively. UA means

[PDI-hased urethane acrylate.
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Table 2. Tensile properties of UV-cured urethane acrylate ionomer films

Symbol Tensile stress Elongation at break Initial modulus
(MPa) (%) (MPa)

D1 27.8 227.0 179.0

ID1-75 18.2 223.0 148.0

ID1-50 13.3 158.0 103.0

1D2 17.5 351.0 84.8

ID3 14.3 472.0 35.3

N
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Fig.6 Stress-strain curves for IPDI-based urethane acrylate ionomer ; ID1 (a), ID2 (b), and
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Fig.7 Dynamic mechanical properties for ID1 (a), ID2 (b), and ID3 (¢). E', and E" are

temperature dependence of storage, and loss modulus, respectively.
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Fig.10 Influence of the moisture absorption on the tensile properties; tensile strengths with
the aging time in the moisture-free desiccator (-M-) and moisture atmosphere (-[7J-)

initial moduli in the moisture-free desiccator (-@-) and moisture atmosphere (-(O-)
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Fig.12 Droplet size change of the urethane acrylate ionomer emulsions with the content of the
urethane acrylate (UA): ID1 (-[J-), ID2 (-(O-), and ID3 (-A-).
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Fig.13 Tensile properties for ID1 films with the aging time: Swt% UA (-(J-), 10wt% UA (-O-),
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Fig.14 Dynamic mechanical properties of the dried (a) and 3 week-aged (b) ID1 film containing
20wt% urethane acrylate (UA).
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Table 3. General UV-coating properties of urethane acrylate ionomer films

Item ID1 D2 ID3
Adhesion (/100) 100 100 100
Pencil hardness 6H 6H 6H
Flexibility (in.) 0 0 0
Stain resistance good good good
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