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Effect of acrylate amount on properties of swelling-block waterborne
polyurethane

YANG Dongjie!, SHI Yiming?, SHAN Guorong'
('State Key Laboratory of Chemical Engineering, College of Chemical and Biological Engineering, Zhejiang University,
Hangzhou 310027, Zhejiang, China; *Hanghua Ink Co., Ltd., Hangzhou 310018, Zhejiang, China)

Abstract: Hydroxyl-terminated polyacrylate (PA-OH) was synthesized by free radical copolymerization of methyl
methacrylate (MMA) and n-butyl acrylate (BA) using mercaptoethanol as chain transfer. PA-OH was blocked with
waterborne polyurethane (WPU) by block polymerization, and then prepared polyacrylate block waterborne
polyurethane emulsion (WPUA) by prepolymer dispersion. A series of polyacrylate swelling-block waterborne
polyurethane composite emulsions with MMA/BA as the monomer were prepared by emulsion polymerization. The
results showed that the dosage of acrylates in WPUA-PA can reach 240% of WPUA. WPUA-PA has the best
performance when the dosage of acrylates is 120% of WPUA. The average emulsion particle size is 68 nm, the
particle distribution index is 0.174, the tensile strength of the film is 13.88 MPa, the elongation at break is 558.3%,

the water absorption is 4.94%, and the emulsion stability is excellent.
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Table1 WPUA-PA composite emulsion formula

Emulsion WPUA:PA/(g: g) (PA/WPUA)/%
a 5:0 0
b 5:3 60
c 5:6 120
d 5:9 180
e 5:12 240

1.6 WPUA. WPUA-PA FRFEHIHI &

W FLRI N SR VYR O ks e b s, iR
B 48 h, 7SCHEXMAF 6 h, BJE1E 60T HHE
Fih 12 h, A HEECR RSN TR i A7, i
B FEZ) 0.5 mme.
1.7 MR NBERMEFZE

FIFHTEE L /R SC A ) Zetasizer 3000 HSA g2k
BOLR AT Z YRR (Z-Ave) SoRLFE 43 A 5 5L
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Table 2 Particle size of WPUA emulsions with different
PA-OH dosage

PA-OH/%(mass) Z-Ave/nm PDI
0 80.55 0.131
10 45.27 0.183
20 42.57 0.095
30 31.94 0.114
40 38.61 0.173

# MMA/BA A IKIEN WPUA FLRL 1
WL, 153 PA M. WPUA N7 WPUA-
PA A FL-
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Fig.3 Particle size of WPUA-PA hybrid emulsion with
different PA dosage
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Table 3 Performance of WPUA films with different PA dosage

Sample Tensile strength/MPa  Elongation at break/%  Young’s modulus/MPa

Water absorption/%  Water contact angle/(°) Tso/C Tsgs/'C  Tinax/ C

a 11.60 636.3 4411
b 11.98 655.5 53.25
c 13.88 5583 67.58
d 11.44 518.0 63.48
e 11.42 546.8 59.83

4.60 83.0 297.8 359.7 4020
6.10 88.0 2937 390.0 4018
4.94 92.6 298.7 3979  406.7
4.52 93.9 311.4 4045 4108

4.17 101.7 308.8 405.0 411.0
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