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Abstract As modern society develops, it becomes very complex and diverse, and
interests in the convenience of life and the natural environment are gradually
increasing. Products used in our daily life are also changing according to the needs of
consumers, and food packaging is one of them. In particular, retort packaging
materials have been used for the purpose of long-term preservation of contents, but
the appearance of products suitable for recent environmental issues has been somewhat
delayed. Therefore, in order to develop eco-friendly and human-friendly products by
replacing the metals used in the existing retort packaging materials, the possibility of
substitution was examined using cellulose nanofibers, a natural material. As a result, it
can be seen that all functions can be replaced according to the existing long-term
storage characteristics for retort packaging films. In particular, not only oxygen
permeability and water vapor permeability, which are one of the most important
factors, but also heat resistance, which is heating durability, is evaluated as applicable

to commercialization compared to products using metals currently in use.

Keywords cellulose nano fiber, retort packaging film, laminate, oxygen permeability,

water vapor permeability, biodegradable
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Figure 1. Chemical structure of TEMPO-CNF.
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2.1 Cellulose nano fiber
AREE oiAto]l CNF: @ojloldlZa]olA] Alas 1%2] A=

Table 1. Characteristics of cellulose nano fiber

Spec. Result Remark
Solid 1% Aqueous gel TEr'\nAZS];%NF
pH 7.01
Density 10001g/cm®
Width 2~9nm Aspec ratio 50~150
Crystallinity 61%
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Figure 2. Scheme of cellulose nano fiber for retort
packaging.
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Figure 3. Manufacturing for wet-laid CNF retort film.
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Figure 4. Photos of CNF wet-laid type nonwoven and calendering treated film.
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where,
Mrpor : Total dry solids among test substances added to
compost at the start of the experiment(g)
Cror : The percentage of organic carbon contained in the total
dry solids of the test substance(g/g)
44, 12 : The molecular weight of carbon dioxide and the

atomic weight of carbon
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Dt = (CO,) T— (CO,) B/ ThCO, % 100(%) (2)

where,
(COy)T : The cumulative amount of carbon dioxide generated
from the

substance(g)

composting container in the test

(CO,)B : Average of the accumulated amount of carbon

Figure 5. TEM photograph of CNF.

dioxide generated from the container
ThCO, : Theoretical amount of carbon dioxide generated by
the test substance in the container(g)
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Table 2. Changes of viscosity according to time

Sample Viscosity
1% CNF (0 day) 7332 cP
1% CNF (15 day) 7,488 cP
1% CNF (30 day) 7,116 cP
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Table 3. Heat property for CNF retort film

Sample ltem Unit Method Condition Direction Result
X 045
CPP/CNF/PET Shrinkage rate % KS M ISO 11501 130°C/15min
Y 0.59
3.2 Cellulose nano fiber 22| & EM 34 Y EEE EXX|O| MA Gl £=7| ENt EM
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J | =
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Table 4. Characteristics of CNF retort film
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Figure 6. Changes of adhesive strength according to aging time.

Oxygen pemmeability

Water vapor permeability

Samples (cc/~diay) (g/ri~day) Retort film type
A 0.050 0.295 Alox-PET +Nylon+CPP
B 0.010 0.646 Alox-PET +Nylon+CPP
C 0.025 0.008 PET+Al foil+Nylon+CPP
CNF retort film 0.180 1.201 PET+CNF+CPP”

*Alox-PET: Aluminum deposition on PET film, **PET+CNF+CPP: Laminate 3 films
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Table 5. Result of biodegradable

Average biodegradability calculated by Time
carbon dioxide emissions (%) (day)

Sample Observation

No specific matters such as
81.55 45 moisture content, color,
and odor of the sample

Standard material
(Cellulose)

No specific matters such as
CNF wet-laid nonwoven 63.13 45 moisture content, color,
and odor of the sample

Biodegradability of test substance(CNF wet-laid nonwoven) compared to standard sample (%): 78.29
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Table 6. Food safety evaluation

Item

. . Unit Result Evaluation standard

(Elution experiment)

Pb mg/L 0

Consumption of KMnOy mg/L 0

Total elution(water) mg/L 4

Total elution(4% acetic acid) mg/L 4

Total elution(n-heptane) mg/L 24

Ministry of Food and Drug Safety Notice
1-Hexene(water) mg/kg 0
No. 2019-2

1-Hexene(4% acetic acid) mg/kg 0

1-Hexene(n-heptane) mg/kg 0

1-Octene(water) ma/kg 0

1-Octene(4% acetic acid) mg/kg 0

1-Octene(n-heptane) mag/kg 0

Textile Coloration and Finishing, Vol. 33, No. 1
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