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Abstract: A novel cellulose triacetate (CTA)/lignin aerogel was prepared by the sol-gel method with supercritical 

carbon dioxide (scCO2), using 1, 4-dioxane as a solvent and water/isopropanol as an antisolvent. In this method, 

the shape and performance of CTA/lignin gels can be controlled due to thermal-induced phase separation. The 

CTA/lignin gels exhibit high compression property than CTA gels with ultralow densities and show a three-

dimensional nanostructure network and high specific surface area. 

1. Introduction 

In recent year, aerogel has a rapid development with low density, high porosity and insulation of thermal. 

Lignin has been attracted a lot of attention as the second most abundant biopolymer with various functional groups. 

However, the application of lignin is still low such as directly burned or poured into water. As for an acetylated 

derivative of cellulose polymer, cellulose triacetate (CTA) has a large application in textile, membranes, cigarette 

filters, and biomedical with renewable, non-toxic, good process, hydrophilic1). In this work, we want to develop a 

fast, facile method to add lignin into the cellulose triacetate aerogel, which has potential applications materials of 

absorption and thermal insulation. 

2. Materials and Methods 

Cellulose triacetate (DS: 2.9, DP: 350, Daicel) were dissolved in 1, 4-dioxane at 70℃ with a stirring rate of 

400 rpm about 1 h to get a homogeneous 10mg/mL solution. Lignin (0.01wt%, 0.05wt%, and 0.1wt% to CTA) 

was dissolved in water and isopropanol solution and add to homogeneous solution. Then hot solution was poured 

into molds and cooled to room temperature to get the gel. For a solvent change, the gel was soaked in ethanol and 

the ethanol changed 7 times for 7 days. Finally, the alco-gel was dried by scCO2 with 40℃ and 15 MPa. 

3. Results and Discussion 

After drying by supercritical carbon dioxide, the shrinkage of all aerogels are about 15%. With increasing the 

proportion of lignin from 0%-10% to CTA, the color of CTA/Lignin aerogel is gradually deepened. 

The SEM image of CTA /Lignin aerogel shows 3D structure and irregularly shaped microscale and nanoscale 

pores, which is bicontinuous structure due to thermal-induced phase separation2). After adding lignin, the CTA is 

easy to aggregate and interconnect resulting more microscale pores. When the proportion of lignin is more than 

5%, there are small member in the surface of CTA which will reduce the porosity. 

The compression modulus has signification increase with adding lignin into the CTA ethanol gel, from 

50kN/m2 to 150kN/m2. However, it is no obvious different that the ratio of CTA and lignin from 10 to 100. As for 

the break strength and elongation at break, the CTA /lignin gels are much higher than CTA without lignin gels and 

increase with the concentration of lignin increased. Lignin have many hydroxyl to produce hydrogen bonds with 

solvent and were enclosed by CTA nanofibers to get high modulus and elongation at break, which has a potential 

application to absorption and thermal insulation materials3). 
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