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Preparation and Properties of Anti-bacterial
Waterborne Hydroxyl Polyacrylate

WANG Ruo-nan'?, ZOU Tao"?, PENG Kai-mei'?, ZHOU Xi"* TU Wei-ping"%, HU Jian-qing'**
(1. School of Chemistry and Chemical Engineering, South China University of Technology, Guangzhou 510640,

Guangdong, China; 2. Guangdong Provincial Key Laboratory of Green Chemical Technology, South China University of
Technology, Guangzhou 510640, Guangdong, China )

Abstract: Waterborne hydroxyl polyacrylate(hs-WA) was synthesized by semi-continuous solution
polymerization using methyl methacrylate(MMA),butyl acrylate (BA), acrylic acid (AA) and
hydroxypropyl acrylate (HPA) as monomers, benzoyl peroxide (BPO) as intiator, ethanol as co-solvent and
triethylamine (TEA) as neutralizer.Then, quaternary ammonium salt antibacterial agent, 3-(methoxysilyl)
propyldimethyloctadecyl ammonium chloride (TSA) was introducedand reacted with hs-WA to synthesize
an antibacterial waterborne hydroxy polyacrylate (hs-WAT).The samples were characterized by FTIR,
'HNMR, contact angle measurement, SEM, TG and DSC.Their antibacterial properties were tested by
colony counting method and inhibition zone method.The results showed that the introduction of TSA did
not change the surface morphology of hydroxyl polyacrylate, but made the water contact angle increase
from 78.5° to 87.5°. The thermal properties of samples were enhanced and their decomposition
temperatures were between 299 °C and 456 °C. In addition, the introduction of TSA improved the
polymer chain flexibility, the minimum glass transition temperature (7,) of samples was 8.3 °C. When the
mass fraction of TSA was 4% based on the solid content of the resin, the as-prepared hs-WAT film could
eliminate over 99.9% of Gram-negative bacteria (E. coli) and Gram-positive bacteria (S.aureus) and no
inhibition zone formed, which indicated that TSA did not migrate and the synthesized hs-WAT was a
non-permeable contact antibacterial material.
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Fig. 1 FTIR spectra of hs-WA (a) and hs-WAT4 (b)
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Table 1  Water contact angles of samples
B i i
hs-WA  hs-WAT1 hs-WAT2 hs-WAT3 hs-WAT4
Al f/C) 785 82.0 83.3 85.0 87.5
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Fig. 3 SEM images of hs-WA (a) and hs-WAT3 (b)
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Fig. 5 DTG curves of samples
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Table 2 Typical data of thermal analysis for samples

B T e DL AR @0 O
hs-WA 181.99 392.97 1.15 16.16 0.495
hs-WAT1 168.50 394.95 1.67 16.27 1.270
hs-WAT2  186.39 395.00 1.59 16.49 1.760
hs-WAT3  172.00 395.69 1.47 15.51 1.880
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Fig. 6 DSC curves of samples
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Fig. 7 Anti-microbial activities of samples against S.aureus
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Fig. 8 Leaching test of hs-WAT4 for S. aureus and E.coli
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Table 3  Antimicrobial activities of samples
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SEOHERE KW
hs-WA 0 — —
hs-WAT1 1 50.70 51.5
hs-WAT2 2 64.99 61.0
hs-WAT3 3 90.80 99.0
hs-WAT4 4 99.99 99.99
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