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Optimization on synthesis of cellulose triacetate by using response
surface methodology
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Abstract : Cellulose triacetate (CTA) is successfully synthesized from spent corrugated cardboard boxes to realize
the recycling. The synthesis process is optimized by response surface analysis. CTA is synthesized via homogeneous
acetylation reaction by using the treated box fibers as feedstocks, with acetic anhydride as acetyl donor, acetic acid as
solvent and sulfuric acid as catalyst.The impacts of the concentrations of acetic acid, acetic anhydride and catalyst, and
reaction time on the yield of cellulose triacetate are explored. Combining with response surface analysis, the optimum
reaction conditions are obtained that the mass ratio of sulfuric acid to cellulose is 0.21 : 1, the mass ratio of acetic
anhydride to cellulose is 5. 5:1,the mass ratio of acetic acid to cellulose is 20 : 1, the reaction lasts for 6.2 h,and the
reaction temperature is at 60°C.CTA substitution degree reaches 2. 94 and the yield of CTA reaches 81.03% under the

optimal conditions.
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