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The Preparation and Characterization of Novel UV Curable Waterborne Polyurethane
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Abstract : Waterborne polyurethane prepolymer was synthesized by prepolymer mixing process using isophorone
diisocyanate (IPDI), polyester diol Pol-1256, dimethylolpropionic acid (DMPA) as main materials, and then chain extended
by laboratory-made chain extender, after that the prepolymer was blocked by hydroxyethyl acrylate (HEA). The UV curable
waterborne polyurethane dispersion was obtained after neutralization and emulsification. The structure of the product was
identified by FTIR, the rheological properties of the dispersion were characterized by rotational rheometer, the thermal
property of the UV cured film was analyzed by TGA and the tensile property was measured by universal testing machine.
The result shows that the chain extender conformed to the expected chemical structure and the product was indeed the UV
curable waterborne polyurethane; the dispersion displayed shear thinning behavior and belonged to pseudoplastic fluid;
the UV cured film showed excellent thermal resistance as well as tensile property.

Key words: UV-cure; waterborne polyurethane; chain extender

0 B|= Rz BT, DR dh B B TR L
= PefA . POmvEIRL . PREVEIRE . REER . TR, B
RABM Y LA PEREIC R, FURMRIRD B, SR ZER4n .,

WKmBE : 2012-06-20
LA . AR AR SR A (cX2012B402)
EBEN . Tl (1986-), F, WALIRA A, B T RSFW A, FEBIFETT 16 8 & 5 AR i 5 oot

E-mail: jianlongwang@qq.com



6 1l %

S 2012%F

25156 Cultraviolet light, UV ) BEEHEARBA
WIRHERL: 1) REdA LI R], FfbA AR, B
RBEFE; 2) BBAE UV SRS T H#AT RS 3) M
2 PR R A HAL S Y (volatile organic
compounds. VOC) V5 4) 77 DGR EE | T Je
i A2 2 it SRR A S o DRI, ARkl s |
Fhah SR B 1) IZ BN -

KRB RAMRETC voc Hiilc . A S i
s, MFEEZRAREL RN E, K, &
NI RN H 253558, LUK A BT B /K R 2 )
H %5 52 OG-S,

UV KPR MR R — a5 T RANR
MORH L RE . UV A6 B 7 BB 1 BK TR B
SR SN P TR E N VY o S S EP S S N:(1R7 Y S S
UV 7K P 5 R K 22 38 2o B B B 3 B st i 7 7
KTIARHE, i)™ b AREH = 4> F M uv
[l A AT % o, SOl L ] 52 B ECR R o101, SRy
e, AMRAEC AR L, fl& T —fE uv
[l AL A B BRI DU SR S R SR AR A T4
5, BHANBRRE TR, fl& T &ma i, &
Al uv RS AT uy BOK R, IR
FHBLAR 347 TF-BO = 0 43 A B Uy AR R
T RS

1 SLI§
BR S

Sh /R — 55 EREE (isophorone diisocyanate
IPDI ), fbordl, FEEAL A IRAR, MR T
HEZRAE ;SRR UMY Pol-1256, 1Ik2l, T &
HAL A BRA T NERE R (2-hydroxyethyl
acrylate. HEA ), k224, JtatZ it TAHRAH],
AT 2 4 A 22 T 0 TR AL, — R RN R
( dimethylol propionic acid> DMPA ), AN [ I DA
TRARAF, FHETT 105 CHFT TS hs
RN LE (trimethylolpropane» T™MP ), b4l
el 25 45 P~ A BR A ) 5 2 DU e = D 94 PR i
( pentaerythritol triacrylate, PETA ), fereali, matE
WL TARAF s AR =T 5% (dibutyltin
dilaurate. DBTDL ), fb2#4k, E#ILITHAAL AR
Hl; SOk (triethylamine» TEA ). WA, B850
i, RHEHTRHE AL A A IR A A H S R 7 f
AT TR A B 1 - Rk - PRI - R AT
( 1-hydroxycyclohexyl phenyl ketone, &2 5651 K5
184 ), =24, TR ETHETARATE; XK

1.1

H% (4-methoxyphenol, MEHQ ), Z3H74ll, BT
A R A

FEE AR LT AN Fourier transform infrared
spectroscopy> FTIR ), Nicolet 380 2, I Nicolet 2>
Al REDL, Q0B RE TA NEAF]; TIRE
IAL, CMT 4104 2L, BIIHT =LA F]; uv EEHL,
TDM-500UV &, LC 5 ENRIRHCA R
1.2 FHEFABER

H— € PETA RIS R R BB L 0.59% 9 MEHQ H
T N R AT IR T W B R R AR =1
i, R F 45 CEEAMH . FFE s
S —E R IPDL BRI = PR, [ IAC S
BT 0.05% 9 DBTDL A7k, RIGZ1ETHR =
55 CILI 1 ho DEEMPUAR Z 65 CIN 2 b, RIS
W€ T TMP BRI B E I A ROVAR R, fF
S A ZH I —NCO FEBITH SR RV ATtk 568711
FAHZER I 1 TR .
OH HC CH,

CH. O O
] |

H,CCH,CCH,OCNHCH, HNCOCH,CCH QCCH=—CH,
S
| HC
cH, |
| CH,0CCH=—CH,

OH
1 THANERSEH
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