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Abstract

In this work,

the novel potential epoxy resms
structures were confirmed by means of FTIR, 'H NMR and

were synthesmed and acrylated. Their
C NMR spectroscopies. Also, we

were to note the effect of UV curing on functxonal group changes of VE/UP blend system

after UV curing.
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2.1 UV =g X9 o
2.1.1 Epoxidized Soybean Oil (ESO)2} Acrylated
Epoxidized Soybean Qil (AESQ)2| &4
2111 ™M=
Epoxidized soybean oil (ESO)S] gAlol A}&3F
soybean 0il< Wako Pure Chem.Al®] <X 98%
(palmitic acid 10-12%, stearic acid 2-5%,
oleic acid 20-25%, linoleic acid 50-57%,
linolenic acid 5-9%)&, Aol AMEE acetic
acid, Ho0: Amberlite, toluene, anhydrous sodium
sulfateE2 © o] AA glo] AM&3tsitt.
Acrylated epoxidized soybean oil (AESO)¢} ¥
Ao A% acrylic acide Junsei Pure Chenm.
A AL o] &5, Ao ALEF EFhle
N-benzylpyrazinium hexafluoroantimonate (BPH)
24 APl FA 3Tt Soybean oil¥} BPH
o] 7242 Fig. 19 YeERAT.

2.1.1.2 X9 4o

Epoxidized soybean oil® #4312 soybean oil
£ (100 g, 0.14 mol), glacial acetic acid
(25.2 g, 0.42 mol), Amberlite (25 g) ¥ toluene
(45 g)& L=AI9 aw7|7k @9 500 wl ¥+g7]0l
vy 55C7A 7193 obe, 30% HO (79.4 g,
0.7 mol)E A3 YoM AAh 97 sl 7
AlZb anksle RESAIAY. APES AHE F 8
0C FF3oA FHE9 & 89% 01439 soybean
oil &F ANZFA 2 (EOE AU

Acrylated epoxidized soybean oil TAHL
soybean oil (44 g, 0.05 mol), toluene (50 g),
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soybean oil
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O e
BPH

Fig. 1. Chemical structure of the soybean oil
and BPH used.

acrylic acid (14.4 g), dimethylbenzoamine (0.5
g, 0.5 mol), hydroquinone (0.1 g)& A}&3ld ESO
o} BY3 9oz wnksie] FAEATH (90%).

2113 = 24

FT-IR, ®C MR, 2832 “F MR E3YHL o] &
st wEA FAS oZA FREY TzE
gQ&drt.  FT-IRS  Bio-RadAbe]  digilab
F1S-165% #Hojd 2#EA7E, “C MR F
NMRe] =R -& BRUKERAFS] DRX300 spectrometers
AL&E AT,

2.1.1.4 DSColl 2|8t H&A

ESO F#l¢} Fujzte] Aeuts2 AaFALE
A (Perkin Elmer, DSC-6)E A}£38ta] 10T /min
9 $2 £52 AAEHY] stollA A3

2.2 UV Zzloll &8t Vinyl ester (VE)/Unsaturated
Polyester (UP) B3E AlARel A
221 X8

AHEE B S Moz Ry FE
£ Vinyl ester (VE)$Hnsaturate polyester (IP)S
Al en, FUAAIZEE  Ciba  GeigyAle
Irgacurel84 (1-Hydroxy-cyclohexyl-phenyl-ketone)
€ AT =A% XA T2+ Fig. 29
2. a9 ANE 37358 A acrylate’t
xgdEAedw, FARAAQ Irgacure 184F UVl
93l benzoyl radical®} hydroxyketone radical
2 FEE g .
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VESF UVe] &S 0:100, 20:80, 40:60, 60:40,
80:20, 1¥ji 100:002 & F, ZWAA Irgacure
1845 1 wt% A7F8t, 60 mW/cr’®] intensityZ
Z3A17HE 33 5% Bt AT WV 378}
4 F29 #57) W3S FI-IRE Agste) &9l
stgon 2 ZEE 2453
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Irgacure 184 Benzoyl radical-hydroxyketone
radical

Fig. 2. Chemical structures of the materials
used,
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3. 83 2 nE
3.1 ESO ¥ AESO9| 3}&t7=x

ESO2] 3}et FR4AE &str] st FT-IR,
BCONMR, zE]3 UF MR B3-S Agsigon,
O Ae o g

IR (KBr): 3009 cm™ (C=C), 822,
(epoxide group).

" NMR (chloroform-d): =5.3 ppm (2H, C=C),
2.9-3.1 ppm (2H, epoxide group).
“C NMR (chloroformd): =129.7-130.2 ppm
(C=C), 54.0, 54.3 ppm (epoxide group).

AESO®] ¥4 Ade e 2o,

IR (KBr): 824, 843 cm™ (oxirane), 1636, 812
em' (C=C), 1056 cm' (C-0-C), 3478 cm™ (OH).
o]9} zto] FT-IR, C NMR, 23] F NMR &4

833 cm’!
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4 F3&lo] ESO 2 AESO 27} #$A4EHASS &
g = 9lArct. Fig. 39 ESO% acrylic acid9
g wFtHES ERAAL

Acrylic acid

R _o-C-Ci=cH

Fig. 3. Reaction mechanism of ESO and acrylic
acid.

3.2 DSColf of8t Aatdts

DSC @E¥AM & Foto] 1&g ESO/BPH A9
AYFE Fig. 3o “ehiich. 2 23 Apgd
AAAE 80T ol BolM FAE FHE Hold
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Fig. 3. Conversion of ESO/BPH system.



3.3 VE/UP 3= AlAElQ| FT-IR SA

Fig. 4= VE/IP EH= A2®g 3&E 2o 1V
A3 & B5r) MEE FT-IRS Z3) 243 2
1l:l:_—1_

Holtk, o™l B, wavenumber 3500 cm
o] OH7)¢} 1700 cm™ H-29] B9} Abho] o7
g, 2g3 1500 cn' 229 aromatic BA o]
A Jetdg. 2" AE, 1635 o Bl
AN F X7 288t Qe acrylated] a9}
Aol olF AL v olF A Fconjugation
o] Qo= & peak7} 1690 cm oAl vrERJolsit
UV dstoll o) & olFA ol Aojxng €A
o aba9] o]FAFL 1720 on' BZAA ebd
< ¢ F U o]E FEA £ BhE A2
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3.4 VE/UP ERE A|laHe 22 EH

Fig. 55 3 mm F72 VE/IP EA= ANz2d&
327 58 E<k 60 mW/cem®® UV intensityolA]
3% F, 2T ZEE Jed Roltk. An=E
B, A3Azko BAQlo] 80:209 BA=9 &
Z=b 4 w4 Jebkdoh =8, VE §ko)
S A, AEAZto] sERTE 3RY W F
ZE7t A JdElden, VE #gFo] ¥ A
, A3Alzto] 38 BT E 52U wo 22 Zx
7 =A JElgc. Z3 AIE=E Ry, 38 3
Aol = VE @Fo] ¥24E ZIZ ZAEI o
500 A= FUhetgl o, 58 AskAldle oF 100%
7b FhEE & F A

R

Transmittance
§ 3 &
& B3

4&1) 30'(1) 2000 1000
Wavenumber (cm'')

Fig. 4. FT-IR spectra of VE/UP blend system
of the UV cvre for 3mm.
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Fig. 5. Flexural strength of VE/UP blend

system at 60 mW/cm® intensity.

4. 22

o)

*)

2 ndAE FAEANRE 4971500 99 3
Z8g 4 2 F9E Agsiel o2 o8 d
ZA A= 29 BH80E 542 e

it

=

7-]0&&-] Ay A, A FAAZ eSS
A% 2y Fag HHer BARE F4 2
209l Aol b shele.

£ 7]
B QT #7199 2449 TEEe dPAY
o2 %71 39 #HAol

nes

(1) W. D. W. Rosli, R. N. Kumar, S. M. Zah and
M. M. Hilmi, European Polymer Journal,
ol. 39, 2003, pp. 593-600.

(2) G. Sui, Z. G. Zhang, C. Q. Chen and W. H.
Zhong, Materials Chemistry and Physics,
Vol. 78, 2003, pp. 349-357.

(3) M. Bajpai, V. Shukla and A. Kumar,
Progress in Organic (oatings, Vol. 44,
2002, pp. 271-278.

(4> J. R. Lee, K. Y. Heo and S. J. Park,
Polymer(Korea), Vol. 26, 2002, pp.80-87.
(6) J. R. Lee, K. Y. Heo and S. J. Park,
Polymer(Korea), Vol. 27, 2003, pp.210-216.

-106—



