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A Study on the Characteristics of Paper-based Packaging Materials with
Bioplastics for Roasted Coffee Beans
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Abstract Recent studies on recyclable materials in the packaging have an increased attention due to the eco-friendly
policies of reducing carbon dioxide emissions in worldwide. Roasted coffee beans mostly packed in multi-layered films
and papers according to their expiration date. To satisfy both recyclability and barrier properties, researches have been
continued on paper-based packaging materials to enhance their properties. In this study, packaging materials for coffee
beans are developed by laminating bioplastic films on papers. The tests of packaging materials were performed with
mechanical properties, gas and water vaper permeability, recyclability and storage quality for coffee beans. Compared to
other samples, the paper/bioplastics-based coffee package composed of starch coated papers and two bioplastics showed
the lowest barrier properties, comparable mechanical strength and ability to maintain the quality of roasted coffee beans.
Thus, it could be a good alternative for multi-layered packages for roasted coffee beans.

Keywords Paper/bioplastics-based packaging materials, Mechanical properties, Recyclability, Barrier properties,
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Table 1. Explanation of packaging material samples
Sample Composition Characteristics
KL Kraft paper + LLDPE Petroleum-based
KP Kraft paper + modified starch coated paper Eco-friendly
KPE Kraft paper + modified starch coated paper + PLA Eco-friendly
PP Corn starch coated paper + modified starch coated paper Eco-friendly
PPE Corn starch coated paper + modified starch coated paper + PLA Eco-friendly
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Fig. 2. Mechanical properties of paper-based packaging mate-
rials with bio-plastics: a) tensile strength, b) rate of elongation,
c¢) adhesive strength.
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Table 2. Oxygen and water permeability of paper-based packaging materials
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Sample 0, permeability (cc/m>24h-atm/25°C) H,O permeability (g/m>-day/25°C) Number of layers
KL 242.10+£2.55 a 5.65+0.01 a 2
KP 430.05+16.19 b 19430+4.24 b 2
KPE 325+£0.21 ¢ 442.10+26.87 ¢ 3
PP 320+0.57 ¢ 223+0.49 a 2
PPE 2.40+0.99 ¢ 1.91£0.07 a 3

135um

Fig. 3. SEM images for paper-based packaging materials with bio-plastics: a) KL, b) KP, ¢) KPE, d) PP, ¢)PPE.
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Fig. 5. Images for alkali dissociation of samples: a) KL, b) KP, ¢) KPE, d) PP, e) PPE
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Table 3. Biodegradability of paper-based packaging material
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Name of sample Average of biodegradability (%) | Experimental date (day) Observation
Standard (Cellulose) 79.06 45 Nothing significant to report
Sample (PPE) 76.37 45 Nothing significant to report

Biodegradability compared to standard (%)
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Fig. 6. Head space gas percentages inside paper/bioplastics
packages for roasted coffee beans during storage at 40°C for 4
days.
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