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Prepar ation and properties of CO,-based polyurethane
acrylate UV-curableresins
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Abstract: A series of CO,-based polyurethane acrylate (PUA) UV-curable resins with different isocyanate
hydroxyl ratio [the molar ratio of isocyanate group in dicyclohexylmethane diisocyanate (HMDI) to
hydroxy! group in poly(propylene carbonate)diol (PPCD), the same below] were prepared using CO, based-
PPCD as soft segment, HMDI as hard segment, hydroxypropyl methacrylate (HPMA) as end-sealing
agent and diluent, 2,4,6-trimethylbenzoyl-dimethylphenyl phosphine oxide (TMO) as photoinitiator, and
irradiated by UV light to form PUA UV cured films. The effect of isocyanate hydroxyl ratio on the structure
and properties of UV-curable resins and their films were investigated by FTIR, XRD, mechanical property,
TGA and viscosity tests. The results showed that with the increase of isocyanate hydroxyl ratio, the water
contact angle, hardness and tensile strength of PUA UV-curable films increased, while the viscosity of PUA
UV-curable resin, and the water absorption and elongation at break of the films decreased. The PUA UV
curable resin prepared with an isocyanate hydroxyl ratio of 2.0 : 1 (PUA-4 resin) and the corresponding
PUA UV-curable film (PUA-4 film) showed the best comprehensive performances. The viscosity of PUA-4
resin was 1437 mPa:s. The tensile strength of PUA-4 film was 32.9 MPa, the elongation at break was
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139.2%, the water contact angle was 86.9°, the water absorption rate for 24 h was 8.2%, and the Shore

hardness was 94 HA.

Key words: poly(propylene carbonate)diol; carbon dioxide; UV-curing; polyurethane; acrylate; functional

materials
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Table 1 Preparation formulations of different UV-curable

resins
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PUA-5 22:1 8000 1539 11375  2.09
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Fig. 1 FTIR spectra of PUA UV-curable resins (a, b) and
their films (c, d)

ME 1A LIEH, PUA-1~PUA-5 RIS FTIR %
PRI Wi {3 B AR — 3, Hodh 7 3384 1 1524 et Ak
A DLER B —NH (1) 45 3z sl e F s il Pk shidg 5 78
1746 cm kb i IWELE—C=0 #ayMaa R shig, it
HH R0 AR B T S R BRI 3L s 7F 2936 A 2863 et Ak
AJ LAWEE ] —CH4 F1I—CH, (454 shig; 78 2270
cm™ 24X TF—NCO (45 iR shid e 2T M E
4, ULIH—NCO R W5g4r; 7F 1638 e kb A HA B
HI R IRTRIR SR C=C #ariRahig, BiIAZRH
FIAT R, H&EET PUA BEEM (18 1a).
PUA-1~PUA-5 B IE7E 1638 cm™ Ab i W I i i 75 4 5
Fes KSR (B 1b), XATREREA, MiBERRL
AR, FREBI—NCO JEAIEZ | i AR HPMA
FHAE A AE ARG, I3 0 1 WA TSGR 5 AR,
DA e N TS . 51K 1a, b MIEL, PUA %4M%

10 15

0 25
20/(°)

Kl 3 PUA-1 I XRD 434l 45 5]
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Table 2 XRD peak splitting results of of PUA UV-curable

films
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PUA-1 i i 19.1 28.1 11785 2038 147
PUA-2 Ji 5 19.3 28.4 957.4 2253 19.0
PUA-3 Jie i 19.3 28.4 884.0 2332 209
PUA-4 Jic i 19.2 28.3 863.7 257.3 23.0
PUA-5 Ji i 19.0 28.2 859.3  259.9 23.2
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Fig. 4 Viscosity of PUA UV-curable resins
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Fig. 5 Stress-strain curves of PUA UV-curable films
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Fig. 7 TGA curves of PUA UV-curable films



« 2438 «

A% @m & T FINE CHEMICALS

5 41 %

E 7 FTLAE L, 54 PUA L4 iR
OYFRIRERIAE 204 °CAEAT, AR EETE 454 °C
L. HTRECR A CO, 3efy PPCD, A,
FE S BRIk Ay AR /D . PUA-1~PUA-5 JIE i 2
5% (IR BEAR Y N 229, 231, 261, 250 il 266 °C
M PUA-L IR E] PUA-5 JIZIE , Bl &2 H A AS 3
Jin, FEA K E 5% AR E BA S BT, H
PUA-4 I B B%I 1) 1 B2 A8 PUA-3 IZIEBE A T
K, AIBESE R R LR I RRORE S AR FH RS2 . — 7 1T
P 0 BT e RE A 25, R BEIA I S B AR 46 43
IR, BRI B Ay i S B2 9 —TJr i, B
FHREB AR, PR A TE 2 19—NCO,
AT L 3ot R0 2R A T SO, st 3R P e 4 4 o ol i 2 [
S5 I P A e P O s 1 PR TR A B
2.6 TkMHEBEDHT

[ 8 k1 PUA 25 A1 [ 1k e R T -5 7K 1 422 flle 4
MR

a—PUA-L JKE; b—PUA-2 JiKJi; c—PUA-3 JiKIH; d—PUA-4
JERK s e—PUA-5 fi JiE
Bl 8  PUA 241 [ A e B 1) 7K 322 sk /1
Fig. 8 Water contact angle of PUA UV-curable films
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Fig. 9 Water absorption of PUA UV-curable resin films
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