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	Title: Synthesizing Cellulose Acetate and Paper-Based-Plastic from Cellulose Derivatives to Produce a Biodegradable 3D Printable Filament
	School: Monte Vista Senior High School, Monte Vista
	Sponsor: Loree' A. Harvey
	Abstract: Cellulose Acetate (CA) and Paper-Based-Plastic (Regenerated Cellulose; PBP) were synthesized from different cellulose derivatives to produce a 3D printable biodegradable filament in order to combat plastic pollution and paper waste. CA and PBP have green synthesis methods, are environmentally friendly, do not contain harsh chemicals, have minimal impact on pollution, are produced from renewable sources, do not bio-accumulate, and have high biological degradation rates. CA was synthesized by the acetylation of cellulose via a substitution reaction in the presence of acetic anhydride, acetic acid, and a catalyst such as sulfuric acid. RC was synthesized via a sol-gel process characterized by the partial dissolution of cellulose in a solvent “sol”, aging in air, gelation in water “gel”, plasticization in a plasticizer solution, and drying. It was found that microcrystalline cellulose produced the highest quality CA, corrugated board produced fair quality CA, and newspaper, blank printer paper, and printer paper with text were unable to complete all chemical reactions due to contaminants within the paper and ink. Solvent casted pellets with a concentration of 19.2% CA, 15.4% glycerol triacetate, and 65.4% acetone that were degassed in a vacuum chamber yielded the highest quality solvent casted pellets. It was also found that newspaper yielded the highest quality RC. Refinement of CA derived from newspaper, blank printer paper, printer paper with text, and corrugated board will be explored and researched further in order to produce a biodegradable 3D printable filament. 
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