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Development of Eco-friendly Paper Boxes from Sugarcane Waste
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Abstract

This research is laboratory-level research aiming to develop eco-friendly paper boxes from sugarcane
waste. Initially, the optimum ratio of paper-making materials consisting of sugarcane leaf fiber, bagasse fiber and
scrap paper was determined. It was found that the optimum ratio was 1:1:1 combined with 10% glucomannan
solution coating. The sugarcane paper from the optimal formula was light brown with rough surface. It had the
best mechanical properties compared to those from other formulae including bursting strength of 281 kPa, tensile
strength of 4.02 kN/m, tear resistance of 4,001 mN and water drop absorption of 729 seconds. Furthermore, it
passed the criteria of plant fiber paper of Community Product Standard No. 41/2560 which were no penetration
or tearing, no mold, clean, having moisture content of 3.67-4.04% and having uniform coating. The production
cost of the sugarcane paper was 17.87 baht per piece. When the sugarcane paper was used to develop paper box
prototypes, it was found that it was found that a triangular shaped box closed at the top by tying a Malila string
received the highest overall satisfaction score from users with the score of 4.24. The production cost of the paper
box (paper cost and labor cost) was 21.06 baht per box. Making one paper box could reduce the amount of
sugarcane waste by about 76.23 g. Therefore, the development of paper pulp from sugarcane waste for eco-
friendly paper box production not only reduces pollution from the burning of sugarcane waste, but also increases

income for the community.

Keywords: Sugarcane leaf, Bagasse, Sugarcane paper, Eco-friendly paper box
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Figure 1 (A) Mixing of sugarcane paper pulp; (B) Sugarcane paper forming

27



a

NIATInermansuazmealulad WnInedeauasivsill U 26 atunl 2 weunguniau-enau 2567

Table 1 Ratios of materials for different formulas of sugarcane paper production

Formula Ratio of materials (part) Coating
Sugarcane leaf fiber Bagasse fiber Scrap paper
ucC1 1.0 1.0 - No
ucz 1.5 0.5 - No
ucs3 0.5 1.5 - No
uca 1.0 1.0 1.0 No
ucs 1.5 0.5 1.0 No
uceé 0.5 1.5 1.0 No
GC1 1.0 1.0 — Yes
GC2 1.5 0.5 - Yes
GC3 0.5 1.5 - Yes
GCa 1.0 1.0 1.0 Yes
GC5 1.5 0.5 1.0 Yes
GC6 0.5 1.5 1.0 Yes
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Figure 2 Sugarcane leaf fiber (A, C) and bagasse fiber (B, D) before and after bleaching

Figure 3 Appearance of different formulated sugarcane papers
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Table 3 Cost of sugarcane paper production

Detail Cost (baht)
Molded grille (120 baht/piece) 11.71
Sodium hydroxide (75 baht/kg) 1.22
Glucomannan (171 baht/kg) 4.17
Recycled Ad paper (11 baht/kg) 0.77
Sugarcane waste -
Labor cost -
Utility bill -

Cost (baht/piece) 17.87
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Figure 6 Paper box prototypes 1 (A), 2 (B), 3 (C) and 4 (D)
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Table 4 Satisfaction of paper box prototypes

a

Juil 2 WhsungeniAu-ganay 2567

Aspect of evaluation

Paper box prototype

1 2 3 a4

Product design
Suitable size 4.11 4.13 4.15 4.13
Beautiful appearance 4.13 4.54 4.07 4.39
Distinction & uniqueness 4.11 4.26 4.11 4.33
Creative & environmentally friendly 4.50 4.37 4.22 4.41
Space saving for storage and transportation 3.98 4.24 4.13 4.00
Product usage
Volume capacity 391 3.89 3.96 4.00
Protection ability (items inside the box) 3.98 3.96 4.04 4.09
Convenient to use 3.65 3.70 4.02 3.76
Durability 3.98 4.02 4.04 4.22
Easy for storage 3.93 4.04 4.15 4.07
Investment as a commercial product
Easy to remember 4.26 4.35 4.37 4.54
Reasonable production cost 4.26 4.48 4.28 4.43
Availability of raw materials 4.33 4.39 4.35 4.50
Worthwhile investment 4.30 4.33 4.37 4.33
Investable as a product manufacturer 4.33 4.39 4.35 4.35

Overall satisfaction 4.12 4.21 4.17 4.24
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