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ABSTRACT: The work aims to establish an assessment method and select photoinitiators and monomers with low vis-
cosity suitable for UV-LED curable inkjet inks. UV-visible absorption spectra of six common photoinitiators such as TPO,
ITX, DETX, 819, 784 and TPO-L were characterized by UV-Vis spectrophotometer. TPO was taken as initiator. Binders
and inks for UV-LED inkjet inks were prepared with five commonly used low-viscosity monomers such as HDDA,
ACMO, DPGDA, EOEOEA and DMAA. The curing speed of the binders and the color of the cured films were character-
ized by infrared spectroscopy and visible light transmission spectroscopy, and the degree of dryness was determined by
acupressure method. The binder containing DMAA, EOEOEA had poor film-forming property. The binder containing
ACMO had better transparency. The established evaluation method is reasonable and effective to meet the safety of food
and drug packaging. The photoinitiators that can be used for UV-LED curing are TPO, TPO-L and 819; based on low vis-
cosity and degree of curing, the five monomers are suitable for inkjet ink formulation from high to low order: DPGDA,
HDDA, ACMO, EOEOEA, DMAA.
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Tab.1 Experimental photoinitiators

LS b2 2Rl PR CAS No. AR 43 F o
Irgacure TPO PR R b A AR 75980-60-8 418.5
Irgacure 819 TR LA R AR 162881-26-7 418.5
Irgacure 784 & A [FERERIEN 125051-32-3 534.4
HHIEFH ITX 2- 5 TR FL i 4% BT BEIE S5 5495-84-1 254.3
Y51 %5 DETX 2,4- T HERL 2 R HOMARE ML 82799-44-8 268.3
JtE1 & TPO-L 2,4,6- = F JL 8 F I DR B I R 2, i B (0375 B T A 84434-11-7 316.3
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Tab.2 Experimental monomers

MEAR R b2 2Rl PR CAS No. ARX 43 F i
ACMO 9 s T b TC 0 5 1 3 WA 5117-12-4 141
HDDA 1.6-2 — B T R R TR 75 AR 13048-33-4 226
LTV DPGDA TR TR T R R G 175 W A 57472-68-1 242
DMAA T T A I A T €6, 55 f 8 37 B A 2680-03-7 99
EOEOEA LRI I LTI TR TR 75 AR 7328-17-8 188
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Tab.3 Formula of binder for UV-LED inkjet
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Fig.1 Ultraviolet absorption spectra of six photoinitiators
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Tab.4 Absor ption wavelength of photoinitiator in
different solutions

ey WY (B WK (£
J SN S v ae
! VR ) /nm R ) /nm
Irgacure TPO 295, 368, 380, 393 294.67, 380.56
Irgacure 819 295, 370 295.46, 369.21
Irgacure 784 520 398.67
N N, Xl
61 45 250~390 384.22
ITX
N N, Xl
o1 45 261, 385 384.49
DETX
N N, Xl
Je51 45 299, 366 272.63,382.13
TPO-L
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Tab.5 Viscosity of monomers and inkjet inks

LA K /s W 11 B £ /s
ACMO 12 25
HDDA 5~10 16
DPGDA 6~12 19
DMAA 1~2 10
EOEOEA 3~8 12
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Fig.2 Effects of different monomers on transparency of
UV-LED ink jet binder
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Fig.3 Infrared contrast diagram of binder and cured
film containing ACMO
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Tab.6 Reduced proportion of area after curing

L S K T A i oy = T A T A Y
HDDA 720 80 1/9
ACMO 280 20 1/14
DPGDA 700 70 1/10
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