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Preparation and weather resistance of modified nanocellulose aerogel/polylactic acid composites
LI Chunman,ZHANG Xin, CHANG Chunwei, RU Chang

(National Petroleum and Natural Gas Pipeline Network Group Co., Ltd., Science and Technology Research Institute Branch, Langfang 065000, China)

Abstract : The traditional biodegradable material polylactic acid (PLA) exhibits high brittleness, low toughness, and poor
weather resistance , which significantly limits its further development. It is imperative to develop bio-based biodegradable composite
materials with excellent weather resistance and mechanical properties for applications in pipeline cooling systems to reduce depen-
dence on fossil resources. Modified nanocellulose acrogels were prepared using a freeze-drying method and subsequently compound-
ed with polylactic acid via a solution immersion method to obtain glutaraldehyde (GA)-modified nanocellulose acrogels/polylactic
acid (GA-NC/PLA) composites with varying ratios. Experimental results show that when the GA content is 0.02 ml and the ratio of
PLA to dichloromethane is 1:5,the GA-NC/PLA composite exhibits optimal performance. While maintaining 3D structural unifor-
mity and compression resilience, the composite’s weathering resistance is significantly enhanced. The GA-NC/PLA composite
effectively inhibits yellowing caused by aging, indicating that GA crosslinking plays a key role in improving the material’s anti-
aging properties.

Keywords : glutaraldehyde/nanocellulose/polylactic acid composite ; pipeline insulation ; weather resistance ; chemical

stability ; compressive resilience
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