Produced through free-radical polymerization, LDPE has the most long- and short-chain branching of any form of PE, resulting in its lower density. The branching keeps the molecular chains from packing tightly in its crystaline form, so LDPE has less tensile strength but greater ductility. That exceptional “formability” makes LDPE particularly useful for a range of applications, from rigid products like plastic bottles, buckets and bowls to filmy ones like plastic grocery bags and plastic cling-wrap. Did you have cereal for breakfast? The lining of the milk carton and the plastic bag inside the cereal box were likely made with LDPE.
From a blog at:  www.polymersolutions.com
With its low density and crystalline structure it is flexible but has less tensile strength than the HDPE
Low-density polyethene
Some polymer chains have side branches. Low-density polyethene (LDPE) is like this. 
[image: polymer chains with branches]
LDPE
The side branches stop the polymer molecules from lining up regularly. Its structure is not crystalline.
This means that:
· the material has a lower density than HDPE 
· the forces of attraction between polymer molecules are weakened 
· the material is less strong, and has a lower melting point, than HDPE
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On the opposite side of the polymer chain, we have HDPE, which is characterized by minimal branching of the polymer chain. Less branching means those nicely linear molecules pack together well during crystallization, making HDPE much denser and rigid. That added tensile strength means HDPE is the PE of choice for applications that require a bit more “backbone,” such as milk and detergent jugs, garbage cans, water pipes and children’s toys. It’s also one of the reasons why HDPE has largely replaced cardboard as the tube material of choice in making fireworks. An HDPE tube is less prone to shattering if a firework malfunctions, and once the boom inside the tube is exhausted, the HDPE tube is recyclable. 
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As it says above, more dense and stronger, will withstand much more tensile stress and is therefore better suited to be used for carbonated drinks.
High-density polyethene
High-density polyethene (HDPE) does not have side branches. 
[image: rows of molecules in a regular arrangement]
HDPE
The polymer molecules line up regularly to give a crystalline structure.
This means that: 
· the material has a higher density than LDPE 
· the forces of attraction between polymer molecules are strong 
· the material is stronger, and has a higher melting point, than LDPE 
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Table of common polymers and their properties:
	Polymer
	Flexibility
	Color
	Impact Strength
	Chemical resistance
	Water
Vapor barrier
	Gas
Barrier
	Stress
Crack
	Impact
Resistance
	Density

	HDPE
	Flexible but more rigid than LDPE
	Natural color is milky white, semi-translucent depending on density
	Good
	[bookmark: _GoBack]Good
	Good
	Poor
	Good
	 
	0.963

	LDPE
	Very Flexible
	 natural milky color, translucent
	High
	Good
	Good
	Poor
	Good
	Good
	 0.910–0.940 g/cm3

	LLDPE
	Very Flexible
	natural milky color, translucent
	High
	Good
	Good
	Poor
	Good
	Good
	0.93

	Polypropylene
	Rigid  for containers
	Opaque, natural grayish
yellow in natural form.
	 
	Good
	Excellent
	Poor
	Excellent
	Excellent
	0.905 g/cm3

	Polyvinyl Chloride- PVC
	Flexible to Rigid
	Transparent to yellowish color in natural state
	Low
	Good
	Good
	 
	Some
	 
	1.35 -1.45

	MDPE
	Good
	Translucent
	Good
	Excellent
	 
	Poor
	Average
	Good
	0.926-0.940 g/cm3
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