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Effects of TEMPO oxidation degree and Ca*" cross-linking on
physical properties of nano cellulose film
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Abstract ; Cellulose nanofiber (CNF) film with different oxidation degrees are prepared via a method combining
TEMPO oxidation and ultrasonic crushing, and the influences of sodium hypochlorite dosage, TEMPO dosage and Ca**
cross-linking on the light transmittance and mechanical properties of CNF film are investigated.The results indicate that
the larger dosages of sodium hypochlorite and TEMPO increase the light transmittance of CNF solution and CNF film, and
reduce the haze of CNF film.The addition amount of sodium hypochlorite has an influence on both the tensile strength and
elastic modulus of CNF film, making the tensile strength decrease from 50.2 MPa to 34.7 MPa, the elastic modulus
increase from 4 123.4 MPa to 5 063. 4 MPa, and the elongation at break decrease from 3. 0% to 1. 6%.Changing the
addition amount of TEMPO increases the elastic modulus of CNF film up to 5,851 MPa,and decreases the elongation at
break to 2. 9%.Ca’* can enhance the mechanical properties of the film.The tensile strength of CNF film after Ca™ cross-
linking is up to 122. 37 MPa,and the elastic modulus is up to 6 597. 1 MPa.This study can provide theoretical basis for
the preparation of diaphragms, filter membranes and food packaging film with better optical and mechanical properties.

Key words : nanocellulose film; TEMPO oxidation; Ca>* cross-linking; transparency; mechanical properties
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