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Preparation and Characterization of Water—borne UV —curable Ink
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ABSTRACT: Objective To investigate the preparation, characterization and determination of optimal formula of water—borne

UV-—curable inks. Methods The binder, pigments, deionized water and additives were dispersed evenly through high—speed

dispersion method, then the water—-borne UV —curable ink was prepared. The influence of the percentage of binder and the cu-

ring time on the adhesion of water—borne UV—curable ink, as well as the effects of the dosage of photoinitiator and the thick-

ness of ink films on the speed of UV curing were discussed. Results The optimal percentage of binder was 60% ; the perfect

curing time of ink film was 6 s; the first—rate dosage of photoinitiator was 2% ; the most suitable thickness of ink film was 10

microns; the comprehensive performance of waterborne UV —curable ink was the best when m (binder) : m

(ethanol and water) : m (photoinitiator) =6 :

(pigment) : m

1:2.8:0.2. Conclusion This water—borne UV -curable ink with advantages

of fast drying, no pollution and high printing quality, can be widely used in the packaging and printing industry.

KEY WORDS: water—borne UV -curable ink; high—speed dispersion method ; formulation design; packaging and printing in-

dustries
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Fig. 1 Process flow diagram of waterborne UV —curable ink

EEEE

ity B

AR T T T AR Iy, KT R A i kL
BhTEK LA B 25 8 KM A B e i o #1700 25 4
PSR JER i B8 R — s 2 A BRI A B SR A T R
REBREE ML RS 2 h ( BREE B2 24 1000 1/min ) , B AT
AT UV 38R ok UV il S AT HE i)
HeFI BRI FEFE , Z a1 AN E AL B AT 3R A5
AKPE UV i 28 SRR,

1.3 S5

BB GB/T 13217. 1—2009 52 , i 22 41
JE¥E GB/T 13217.3—2009 l5E , jh 884 4 S1#% GB/T
13217. 6—2008 M| % , i 55 K FE ¥ GB/T 13217. 4—
2008 M 72 , 85 F6 B i GB/T 13217. 2—2009 il
SE IR 42 B # GB/T 13217. 2—2009 M 5E i
SOGEEH EER FHAE Tk (RIREE) I ZE | RaAE 4 2)
TR TRLE IR I AR A N — e RS, DA
TR, A TCRIR , WAL R 58 4 14k, IF DIBERE
O R A A RS 0 KN, R T T A RE AR T Y
TRRE , SRR [R] 114 W e o [, e IR A 2 (%) D) ] A okt 3
P,

2 HREITE

2.1 EHEPNRESBxXHENREEENE

2.1.1 SRR T

KM UV A8 b R 2 [ A U ) A
J ., VE R ELAT R RS BE RS E 2 5 ) il AR
R A R Vi S Ak SR, 0 T R MR B A B s



$35E 1

WA KM UV iSRG i &5 B R AE 57

IBETT 4 LM BR L 7 AW 9% 3 45 00 B9 5 1 3 B506) Ik
BB R R, ARG AR 1,
£1 KkHEUVHBES

Tab.1 Formulations of waterborne UV-curable ink
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Fig. 2 Effect of the percentage of binder on the adhesion of ink
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Fig. 3 Effect of UV curing time on the adhesion of ink
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Tab. 2 Formulations of waterborne UV -curable ink
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Fig. 4 Effect of dosage of photoinitiator on the speed

of UV curing
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Tab. 3 Performances of inks with various formula

— git, ME A6 M TR T
/% /pm B/ %/ (mPa-s) B/ [E/s
1 <4 <10 <90 32.4 <12 12
2 >4 <10 <90 48.4 <12 10
3 >4 <10 92 89.2 >12 6
4 >4 <10 95 90.1 >12 6
6 >4 <10 98 89.5 >12 6
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