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Introduction
• Nowadays, most materials used in plastic industry 

are produced from synthetic polymers that 
obtained from fossil fuels.

• These conventional materials due to their non-
degradable and non-renewable nature created 
serious environmental problems upon disposal 
(Sahari et al, 2012).

• Every year, around 500 billion plastic bags were 
used and as much as one million plastic bags are 
being disposed every minute (Sangita et al., 2011).



Introduction (cont)

• Plastic bags are difficult to dispose to environment 
like soil, ocean and lake where it takes around 300 
years to photodegrade (Sangita, Reena, & Verinder, 
2011)

• When degrade in water, it will pollute the water.

• Conveyed difficult issues to the human being, wildlife 
and environment (Haque, 2017)







Bio-based Polymer

• Hence, biopolymer made from natural resources 
seems to be a promising approach for this global 
issue

• It is readily biodegradable and thus, more 
environmental friendly than the conventional 
polymers. 

• Among all biodegradable polymers, starch has been 
reported as one of the most promising one due to its 
easy availability, biodegradability and renewability 
(Xu et al., 2005)



Starch as Plastic

• Starch can exhibit thermoplastic
behaviour with the addition of plasticizer, 
heat, and shear.

• To develop plastic from starch, the 
granular structure of the starch must be 
either totally or halfway destroyed under 
high temperature and shear with the 
presence of plasticizers such as glycerol, 
sorbitol, water, and others. 

Potato Starch Granules,

(Joanna Szymonska, 2009)

https://www.researchgate.net/profile/Joanna_Szymonska?_sg%5B0%5D=BOrCuttVQTAAjjegHGIxRuUnRBWuh6QvZNP_C9kMtxSDN1jlbtd3cqqRfFCJKSOwIsT1E3w.s5dWhudBuimOrgKDsvGisVxxJ9UnE3fCdKBVIVNYy8hd5OApjG7pTwAOU4bBJlaCVmJV4l6NeFF62repInuu3w&_sg%5B1%5D=bOkDHKGtnDv21JvfMdMHdmcFhHMKBJMBgW0dnAe6iACLaLaYC7uVWCI8f3KhXdvP8VzSDaLig3bDEJ0.5LY7xbopo_nvH91gdZmwdhWB-eIzMo_n2N0dp71Ebiih5Jni0Q4IUv2ZXxyu7sU3qEiOHFGQwV8fm52bx6VaVg&_sg%5B2%5D=Du0xLlWLSgjwZrTPwUOiHx-6SnlcRzAGhq6Ra4QUFy53ysBkO7_2G1s-CR5rOq-m-s14RK0.8t2PrbOhrggLN73N0_I9-Bn89Bc7ijEM_mqfmr3_3xLOuTY-AnzJXkgh1SL6gz33sAtk0hWssqDLXT2s0iAHEA
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Development of Thermoplastic Starch



Thermoplastic Starch

• Starch will be act as thermoplastic material 
(Thermoplastic Starch- TPS) in presence of a 
plasticizer at high condition of temperature. 

• However, the strength of native starch are extremely 
poor, thus, blending of starch with other material is 
necessary in order to improve the strength and 
stability.

• Natural fiber has been reported as promising 
reinforcement agent to improve the properties of 
TPS. 



Modification of Thermoplastic Starch

• Thermoplastic Cassava Starch + Sugarcane Bagasse 
Fiber

Findings: Sugarcane fiber is compatible with TPS matrix, 

fiber breakage were spot on the fracture surface



Mechanical Testing (Strength)

Tensile testing Flexural testing
Findings: Improve in tensile and flexural strength



Mechanical Testing (Toughness)

Impact testing

Findings: Improve in impact toughness of 

TPS after addition of sugarcane fiber



Physical Testing (Moisture absorption)

• Findings: Incorporation of Sugarcane fiber reduce the 
moisture sensitivity of TPS



Environmental Testing

• Biodegradable Testing (Soil Burial) 4 weeks

Findings: 

- TPS show 100% degradation after 4 weeks of soil burial

- TPS/sugarcane show less degradation than pure TPS 

(presence of fiber)



Environmental Testing

• Water Solubility Test (24hr)

TPS

TPS/Sugarcane 

composites

Findings: 

- TPS show 20% degradation after 24hr water solubility test

- TPS/sugarcane show less solubility (presence of fiber)



Conclusion
• Thermoplastic starch is an excellent material in terms of the environmentally friendly 

characteristics. 

• The limitation of this biopolymer in the mechanical and physical properties can be improved 
via modification with other materials

• The modifications carried out in the previous studies using natural fiber/biopolymer, coating 
has improved the properties of TPS

• Environmental friendly PLASTICS DERIVE FROM GREEN PLANTS is promising candidate to 
replace the non-biodegradable materials in order to create a more sustainable environment in 
the near future




