THE DEVELOPMENT OF LOW -COST FOOD PACKAGING FROM
COMPOSITES POLY LACTIC ACID / CALCIUM CARBONATE ADDED
TOUGHNESS WITH CORE SHELL RUBBER PARTICLES.

Made by : Ms.Chantaka Nasom Student ID. 57171010349
Mr.Tantai Hongsuwan Student ID. 57171010355
Advisors : Assist.professor Dr. Nawadon Petchwattana

Polymer Materials and Technology. Faculty of Agricultural Product Innovation and Technology.

Srinakharinwirot  University




INTRODUCTION

A Plastic products have almost all the roles in a daily life. They are from petrochemical
process and cannot be disintegrated and cause pollution to the world

A so there has been a concept to produce degradable plastic and to use alternative raw
material that can be produced naturally to replace plastics from petrochemical.

A Polylactic Acid (PLA) is bioplastic with high price.

A Reduce the cost by adding calcium carbonate ( CaCO,) which is
cheap content -adding substance.

A PLA is hard but brittle and when adding calcium carbonate it
would be more brittle so Core Shell is added for toughness.

Ref : http://www.nkrpackage.com/site/bioplastic.html



POLYLACTIC ACID

Ref. : http://www.3ders.org/articles/20150127 -
extrusionbot -announces -upgrades -3d-printing -
filament -maker -spooler -cruncher.html

Advantages Disadvantages
- Vey hard - Rather brittle and low impact
- Can be made into shapes by general resistance
polymer molding process - No heat resistance
- Resistant to oil and fat - The strength while in the form of
- Biodegradable heated polymer is low
- Non-toxic - Expensive



CORE-SHELL RUBBER

Core Shell Rubber acts as impact modifier - to add the property in impact resistance
and toughness to plastic.

Core Shell Rubber particle structure
Core

Core - _
: A Rubber A Including rubber .
i A It absorbs impact resistance from the
L outside.
100~300 nm Shell
A An acrylic mixture that is well  -compatible

shell with the resin matrix.
A PMMA A Helps in the distribution of particles.
A others

Ref. http://lwww.vickerpigment.com/th/product_additives.php



CALCIUM CARBONATE (CaCO,)

Wh Ite d ust’ I nsol u ble’ I NO rgan IC Su bstan ce Ref. : http:// www.wikiwand.com/th/calciumcarbonate

Highly pure, no contamination of heavy metal
High surface area. Good dispersion.
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No reacting with other added substances
In the production process

A Having specific property that is non  -toxic.
No smell. Having chemical stability.

A Inﬂammable NO reactlon to Cause heat Or eprOSIOn Ref. : https://www.alibaba.com/countrysearch/CN/caco3 -food -grade.html
A Cheap price comparing to other chemicals in the same group

A Therefore, it is used as basic raw material in various industries. 5



COMPARE PRICES

Polypropylene (PP) Food grade
2 Polylactic acid (PLA) Food grade 110

3 Calcium Carbonate Food grade 3



OBJECTIVE

1. To reduce the cost of raw material in filling
products from PLA (CaCO,)

2. To Increase toughness to the formula of

Polylactic Acid (PLA) which the content is
added by Calcium carbonate (CaCO,)



RAW MATERIAL

+P6Iy|actic Acid(PLA) Calcium carbonate(CaCQﬁ

| | e +Core -Shell Rubber |
(Food grade) B (Food grade) iaiis
N v B | T e




TABLE FORMULATION
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PROCESS OF OPERATION
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RESULT
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Modulus
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