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Preparation and Properties of Reinforced Carboxymethyl Cellulose Films
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ABSTRACT: The work aims to obtain the reinforced carboxymethyl cellulose films (CMC-NCC) for food packaging.
With the carboxymethyl cellulose as the formed film base and the glycerol as the plasticizer, NCCs of 1%, 3%, 5% and
10% mass fraction were added into CMC by solution casting and then the CMC-NCC was prepared. The mechanical,
moisture barrier and thermal properties of CMC were improved by incorporating the NCC. FT-IR analysis results proved
that the intermolecular hydrogen bond was formed between CMC and NCC. XRD analysis results proved that NCC could
change the crystallization arrangement of CMC. With the addition of 5% NCC, the tensile strength was increased by
25.6%, the elongation at break was decreased by 21.3%, the water vapor permeability was decreased by 9%, the thermal
stability was improved by 2% and the light transmittance remained above 87%, compared to the pure CMC films. In con-
clusion, the reinforced CMC film is featured by high mechanical property, good moisture barrier property and other ad-
vantages, and NCC has improved the quality of the formed CMC films.
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H; FREL 0.2 ¢ NCC ByARE T 100 mL 2808k, =il
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Fig.1 TEM image of NCC
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Tab.1 Mechanical properties of CMC-NCC
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Tab.2 Water vapor permeability and contact angle of

CMC-NCC

ke 7](2@@5@ g\;ég(x }10*9)/ K ik
(g'm'm >-Pa'-s7h) /(%)

CMC 1.44+0.03 40.8+1.4

CMC-NCC(1%) 1.40+0.07 33.9+1.8

CMC-NCC(3%) 1.3540.05 33.2+£0.9

CMC-NCC(5%) 1.310.07 31.7+1.2

CMC-NCC(10%) 1.3440.06 29.8+1.1

24 BBIERE
R T B 21 A 23 8 i 52 1) S0 UL (5 138 D't 3R DL 3%

\ ——
wben g R T 660 nm A AR LU
CMC 468005 403109 357414 Bl NCC & A3 N, 45 ZE 3% 550 R A/ U0 51 €21 F) 45 0
CMC-NCC(1%)  47.4+0.9  43.650.4  30.6+1.1 ?E‘ﬁ tEE CMC Hﬁﬁﬁi /3’1‘:'4{ ’ :E 660 nm QEE% 9 Mt
CMC-NCC(3%) 48.141.3  46.4+1.6  28.7+1.7 gﬁgi{;ﬁg)@ Cl\iﬁccél\j Ciﬁiq;;;”:;;g%ﬁﬁ E;?ﬁ
CMC-NCC(5%) 49.9+0.5  50.6£1.4  28.1£1.9 %%E’Jiﬁ‘ﬂ‘, (LA BB 052K 5 - 85%. J2 5
CMC-NCC(10%) 52.1+1.3  49.4+1.7  26.5£0.9 SRS, T ™ *
TR R RS
%3 HRPEAHEZIERBNABIMENRERSHT
Tab.3 Color and transmittance of CMC-NCC
JEAE: L a b’ AE T/%

CMC 93.6+0.15 -0.310.03 3.71+0.06 1.65+0.12 89.2+0.8
CMC-NCC(1%) 93.4+0.09 -0.36+0.02 3.95+0.08 1.8620.15 88.7+0.7
CMC-NCC(3%) 93.240.13 -0.39+0.03 4.0120.03 2.11£0.17 88.11.1
CMC-NCC(5%) 93.1+0.18 -0.41+0.01 4.11+0.05 2.2140.15 87.6+1.3
CMC-NCC(10%) 92.9+0.21 -0.44+0.01 4.15%0.06 2.26+0.16 85.5+1.2
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Fig.2 Thermogravimetric property of CMC-NCC
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Fig.3 FT-IR spectra of CMC-NCCC
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Fig.4 XRD spectra of CMC-NCC
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