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Optimized Preparation of Soluble Chitosan/Cellulose Composite Film

Based on Quadratic General Rotary Unitized Design
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(1. Beijing Forestry University, Beijing 100083, China; 2. National Center for Quality Supervision & Inspection of
Furniture and Indoor Environment, Beijing 100068, China)

Abstract; The preparation of soluble chitosan/cellulose composite film was optimized by quadratic general rotary unit-
ized design, and a quadratic regression equation was established between the film’s tensile strength and three factors,
namely, soluble chitosan mass fraction concentration, cellulose mass fraction, and glycerin concentration. The influ-
ence of the factors on the film’s tensile strength was investigated by the equation. Results showed the order of signifi-
cance that influence the film’s tensile strength was cellulose mass fraction, glycerin concentration, and soluble chitosan
mass fraction; the optimum preparation conditions of composite film are: soluble chitosan mass fraction 3.6% , cellu-
lose mass fraction 2.5% , and glycerin concentration 10% ; under this condition, the tensile strength of the composite
film is 0. 801 MPa, elongation at breaking 15.2% , and softness 288 mN.
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Tab.2 Test scheme and results
in quadratic general rotary design
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8 -1 -1 -1 0.33
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10 ~1.682 0 0 0.51
11 0 1.682 0 0.66
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Tab.3 Analysis of variance for the regression model
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Fig. 1 Single factor effect on tensile strength
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