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Effects of Furnish Shape on the Physicomechanical Properties of 
Beverage Carton Composite 

 
Yong-Long Chen1  Chi-Yang Lin1  Jyh-Horng Wu2 

 
Abstract In this study, beverage carton composites (BCC) were made from various furnish shapes, including particle-, 

confetti-, and flake-types of recycled beverage cartons. Effects of furnish shape on the physicomechanical property, vertical 
density profile, dynamic property, and microstructure of BCC were evaluated by a universal testing machine, X-ray density 
profiler, dynamic mechanical analyzer (DMA), and scanning electron microscopy (SEM), etc. The experimental results 
showed that the particle-based BCC exhibited superior dimensional stability and internal bond. On the contrary, the 
flake-based BCC showed higher bending strength, bending modulus, and storage modulus. In addition, similar and uniform 
density profiles were observed for all types of BCC. SEM micrographs revealed that the furnish shape significantly affected 
the microstructure, in which more voids were observed in particle- and confetti-based BCC, while continuous gap 
distribution was observed in flake-based BCC. Accordingly, these results indicated that the furnish shape significantly 
influences the performance of BCC. 
 

Key words Furnish shape, Beverage carton composite, Density profile, Physicomechanical properties, Dynamic properties. 
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Table 1. Effect of furnish shape on the physical properties of beverage carton composites 

Composites 
Geometry 
of furnish 

Density 
(kg/m3) 

Moisture 
content (%) 

Water 
absorption (%) 

Thickness 
swelling (%) 

BCC Particle 889±34AB 4.5±0.4B 10.1±0.4D 8.3±0.4C 

BCC Confetti 861±21B 3.3±0.2C 13.6±3.0C 16.7±1.7B 

BCC Flake 951±50A 2.8±0.5C 12.1±1.4CD 21.9±1.5A 

PB16 Particle 617±18C 10.9±0.6A 23.5±1.1B 8.7±0.2C 

PB18 Particle 656±5C 10.9±0.2A 50.2±1.1A 8.8±0.6C 

Values are mean ± SD (n = 5). Different superscript letters within a column indicate significant difference at P < 
0.05. 
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Fig. 3. Effect of furnish shape on the storage 
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