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Abstract: In this study, methacryloyl-2-hydroxypropyl abietate (MHPA) was synthesized through the reaction of abietic
acid, a plant-derived natural substance, with glycidyl methacrylate. The synthesized MHPA was mixed with various ratios
of poly(ethylene glycol) dimethacrylate (PEGDMA) to prepare a photocurable resin, and the effect of MHPA content on
curing behavior was evaluated. As a result, it was found that while the MHPA content increased, the degree of curing
decreased, but the curing efficiency of 96% was maintained up to 30 wt% of MHPA. In addition, the presence of MHPA
reduced the hydrophilicity of the cured film and improved the peel strength and elastic modulus. In particular, the peel
strength and modulus of elasticity were improved by 140% and 500%, respectively, in the cured film containing 30 wt%

of MHPA.
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MME., A TS 980 abietic acid(70.0% TCI, L&),
GMA(97.0%, Aldrich, V=), S0l HdEZ] Oﬂaol‘jw A
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abietic acid 4.0 g(13.23 mmol)3} GMA 4.42 g(29.75 mmol)
< MEK 20 mLol] 321 & BTEAC 0.42 g(5.0 wt%), MEHQ
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3344R1742, Instron Instrument)Z =74 = OEF] 38] o]t =
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Z74) 7] (Contact Angle Meter, SEO, P-300 Touch)% 53l
7 = AT
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Scheme 1. Synthetic procedure for methacryloxy-2-hydroxypropyl
abietate (MHPA).
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Figure 1. '"H NMR spectra of (a) GMA; (b) abietic acid; (c) MHPA
in CDCl,.
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Figure 2. FTIR spectra of (a) GMA; (b) abietic acid; (c) MHPA.

Table 1. Solubility of Abietic Acid and MHPA*

Sample  Water Acetone Heptane Toluene THF MEK

Abietic S I I S S
acid
MHPA 1 S 1 S S S

“Meacured at 25 °C with a concentration of 0.05 g/mL. I = Insoluble,
S = Soluble.
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Scheme 2. UV curing process for MHPA based resin.
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Figure 3. Viscosity of MHPA/PEGDMA blend as a function of
MHPA wt% at 25 °C.
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Figure 4. UV-Vis spectra of photoinitiators and MHPA monomer in
acetonitrile solution consisting of 0.001 wt%.
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Figure 5. FTIR spectra of PEGDMA after 370 nm UV irradiation
for 30 sec as a function of photoinitiator: (a) no photoinitiator; (b)
Darocur 1173; (c) PI-TPO; (d) Irgacure 819 at 25 °C.

slth, 2843 PITPOS} Irgacure 8195 o) S5-ul=7} 7t
7} 384 nm@} 371 nm= = o] QPFA PIAA| =4 9] 7}

SA4E Fe1E A E3] PI-TPOY 79 MHPAS}H <=3k A4
£AE H3Fe}. A, Darocur 11732 360 nm T A

oFgt S-S Bl dlo] Aubd AMAIAIR A gekA] o
S-S & 4= Itk T3 MHPAE 370 nm oA 3557}
outA] gfo} Hlw A PARl TS & 4 U=t 7
F7iXA S PEGDMAS®] 3733} 752 %715l Figure 51
UERH A

B73s7F s 2tz Aol o3l methacrylate®] ©]
A% FA(1635 em™y7F 7HasA| Aok, wEbd 3733 A
Zoll Walr} gle dlZElZ7] 931720 em™)eke] A<l
g B BAAL] 282 5T 4= 9=l Darocur
11739] 735 B7HAIAZE Qle AlEot & AolE HolFA] &
1AL gick. WHH, PI-TPOS} Irgacure 8199 73 1635 cm']l
A 7328 A7t ER1E) ol2g AAE HiEe R B A
ToME 370 nm®] FuPgollr i EEo] FaL HiRlAe] &
870 $73 PLTPOE F7HAIAI = AH8-513)

B33t AYolAde dellA dEE AAE MHPAS
PEGDMAZ} v & 2 &3td g z1E A8l e #F9)a
ZAL A7 2 H)8El A el 2 S48t Figure 6
o YepSITE. &ulell =& § B8 Aite] Brhs 2
AsIE7t Aths AL ou|sh= A2 MHPAS PEGDMA
7F AR AR 23S Ao R FHske Blolth v
Eof| Fgle] HMAHOE ARl AT F7HEE A
slw=rt S7hskaL et 27 602 AEolA Zskagel o
A2 B AL 8 5 Aok 3H, 212 2p)al A7
A= MHPAY] 3t&Fo] 715 Astwrt AaE A=t
MHPAS] & Ex&F 2 3h}e] methacrylate”] SA| 2 Q18




Abietic Acid 7|4t Methacrylate

100 4 — ——————————1
b
/ A = -
20 ./ fa oy
— ) .;' >
é; f ;,rj 4
g 601 o _ <
2 III v e
= ”‘ +
L7 - I
= 40 .II,I' 3 S
= . #— MHPA 0%
& i / s MHPA 108
= 204 A% —a— MHPA 3®
}."" —w— MHPA %P4
e <+— MHPA 7%
0 T T T T T T
0 20 40 60 80 100 120

UV irradiation time (s)

Figure 6. Insoluble fraction of MHPA based resins after exposed at
different UV irradiation time.
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Figure 7. FTIR spectra of MHPA based resin (70 wt% of MHPA)
containing PI-TPO as photoinitiator in aspect of UV irradiation
time: (a) 0 s; (b) 10 s; (¢) 30 s; (d) 60 s; (e) 180 s at 25 °C.
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Figure 8. Contact angle of cured resins as a function of MHPA con-
tent.
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Figure 9. Adhesive peel strengths of resins after UV-curing: (a)
MHPA 0 wt%; (b) MHPA 10 wt%,; (c) MHPA 30 wt%.

Table 2. Mechanical Properties of Cured Resins’

Sample MHPA PEGDMA Peel strength Young’s
(Wt%) (Wt%) (MPa) modulus (MPa)
1 0 100 091 18
2 10 90 1.06 88
3 30 70 1.27 90
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