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Properties of Wood Impregnated with Waterborne Hyperbranched Polyacrylate
Dispersed Organo-Montmorillonite Crosslinked by Polyethene Glycol
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Abstract: A laboratory-synthesized waterborne hyperbranched polyacrylate (HBPA) dispersed organo-
montmorillonite (OMMT) emulsion with low molecular polyethene glycol 200 (PEG-200) was used as
wood impregnating modifier to treat the sapwood of Cathy poplar (Populus cathayana Rehd.). The
chemical structure and composition of the compound modifiers and the properties of modified wood were
characterized. The water absorption, the volume swelling, the compression strength, and the flexural
strength of the modified wood were tested. The results showed that the PEG-200 and HBPA were
compatible, and the OMMT was exfoliated in the compound. After the impregnating process, some
proportion of HBPA and OMMT entered into the wood cell walls, and the PEG-200 acted as a
crosslinking agent among them. However, when the OMMT content was 4%, some OMMT filling was
found in the wood cell lumen. Significant improvements on physical and mechanical properties of the
modified wood were obtained, while the groups contained OMMT showed further improvements. There
was no obvious improvement between the wood modified with a 2% OMMT content and the wood
modified with a 4% OMMT content.
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Fig.1 Schematic diagram of the experiment design
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Fig.2 FTIR spectrum of three types of emulsions
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Fig.3 Particle distribution of PEG/HBPA dispersed
OMMT emulsions
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Tab.1 Weight percent gain, equilibrium water absorption,
volume swelling, compression strength, and flexural
strength of PEG/HBPA dispersed OMMT modified wood
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Fig.8 Water absorption of modified wood samples
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