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Effect of Photoinitiator on Curing Rheological Behavior of UV-Curable Inkjet Ink
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Abstract: UV-curable inkjet ink is composed of pigment particles, prepolymer, monomers, photoinitiators and various
additives. The photoinitiators have important influence on the curing performance of UV-curable inkjet ink. With the aim to
study the impact of the photoinitiators on the curing rate and energy of UV-curable inkjet ink, based on the formulation design
principle, three photoinitiators such as TPO, TX, 907 were chosen and seven kinds of inks were prepared. The rheological
behavior was tested during the curing process when they were irradiated by Ultraviolet. According to the rules that the elastic
modulus G’ and viscous moduli G* changing with the curing degree of the ink sample, the method evaluating the curing rate
of UV inkjet ink using rheological parameters was studied. The results suggest: the time for the appearing of the gel was shorter
using the photoinitiators including 907 and ITX and the ink was cured fast. The photoinitiators including 907 and ITX lead to
good curing properties for our prepared ink.

Key words : UV-curable inkjet ink; photoinitiators; rheological behaviors; the rate of curing

0 3= PARE uv BLHARMZE S, BERAWISERIIA,

NMEAR . AR FMRERE R M uv BEERETR 3

BOFEVREBUCED IR B FEZ A ST 1), W SSEMY UV BRI AR OIS B M H A TR ISR
BT AR | R L it R, 8 A, Hop B RE B R HOCE R R BFE 2 —

RS F AT Z I o UV W88 R85 E UV BEssil s A B PEREZ R, UERY . BRARA

WK BE : 2010-12-05
HEWMB . It HHE “AARmE” BT RIESTFIH ( PHR201006126 )
EEE N : BV (1984-), &, IWARZFLZN, JCRENR Bl AR, FEEHFFETT 0 N EDRIAA KL, E-mail: npx2058@163.com



1M

V75, &5 BT AT Uy Il S A R AR T 5 R 29

JET IR FRNBRE N, HASEE 1 AR R % .
FEMM R WL VE BRI 1R ik . BEMGL . 205N A
WL AESEANRIESE, Hoh AR SRk —
BB PHN uv s EALPERERI I R . O T RS
G R X iy 28 ] A 7 2 A R i M [ Ak B R S
fi 1 2~ S PN B 2% U ( 2-isopropylthioxan- then-9-
one, ITX), 2,4,6- ~HIEIR ML - —REAAABIBE (2,
4,6-trimethyl benzoyl-diphenyl phosphine oxide, TPO ),2-
3L -1 —[4- AR AR I -2 MWL — 1— DA ( 2-methyl-
4-(methylthio)-2-morpholinopropiophenone, 907 )3fhG %
A, s BT BT A T 7 FhE fahss, PRHE
FAASTE 51500 i 26 19 Uy W8 s i SR 75 [ Al ad A il 25
WAL SRR AE A

1 SEBWMBEIE

1.1 SEIH#

Bikt: EKFEE, BLUE4G-K, CibaZyalZE™,

HERY: Viajet100 M Viajet400, 224 LA UCB 2
H AR

R NIRIR — L LR 2-(2-ethoxyethoxy)
ethyl acrylate, EOEOEA], RIERFFA A" Fik—
BE " INJRERNER (2,2-dimethylpropanediol diacrylates
NPGDA ), REERFFAFA N R N RN
(dipropylene glycol diacrylate, DPGDA ), PNE SN/
Az R MIENEE = INIETREE (trimethylolpropane
triacrylate. TMPTA ), RHERIFA R A"

H5I%: TPO, 907, ITX-

TN X W08 F R 5 R 2 -ethylhexyl 4-
(dimethylamino) benzoate, EHA]o

SIHOR BRI EGH (CH-13), EB=IEATH
Y
1.2 LH{H

WA : GI-28 BmBHENL, 5 Bk A n
Ao AR EREMNAL : WA U v B E R
AR2000ex MAZ1X, KM TA A FIE .

1.3 HmpH&

FIRATIAOT ST BC T BE il (k2 5Bk, Bk
Yy BB EARFN S3 EOR IR A T EHEA T IO 15 min s
A GI-2S R R, AR E RS 55 2R L2 000
r/min BOEEE R, (EBURHE 2 458 78 IR I o)
B, TERARRHE I B AL 0 . a8 LS e )7 i
THEEEL, ik PoR, SRR TPO, 907 FIST
AR 1TX 3 FOETIRR, FIRCH & r @3 &5 7 B
UV BRI SRR A

®1 ASIEZFRMORELE

Table1 The quality proportion of
the blended photoinitiators
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TPO 907 ITX
1 1.00 0 0
2 0 1.00 0
3 0 0 1.00
4 0.50 0.50 0
5 0.50 0 0.50
6 0 0.50 0.50
7 0.33 0.33 0.33
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Fig.1 The evolution of the elastic modulus as a function of

UV exposure time for three different photoinitiators
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Fig. 2 Absorption curve of cyan pigment and
three kinds of photoinitiators
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Fig. 3 The evolution of the elasticmodulus as a function of

UV exposure time for complex photoinitiators
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Fig. 4 The evolution of elastic and viscous
moduli as a function of UV exposure time
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