Wiri Waste Advisory Service
Plastics 101



“Door knocks” 126

Assessments 39
Current waste to landfill 1,548 | tonnes
Current recycling 996 | tonnes
Diversion potential identified 631 | tonnes
Implemented 4.54 | tonnes




Recycling opportunities

Metal, 8.2,
1%
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Jargon Alert!!!!

Our journey today

1) Thermoplastic and thermoset polymers

2) Thermoplastic Polymer types

3) Thermoplastic Polymer Families

4) Thermoplastics Polymer Sub families

5) Grade range (This is what someone buys and processes!)



Thermoplastics and thermoset polymers

Thermoplastics are processed by heat and can generally be
reprocessed more than once.

EG

Thermosets are processed by heat. During processing a

chemical reaction occurs as the final article is created. Once
cured the material cannot be reprocessed.

EG




Plastics Processing Methods



Thermoplastic Polymer types

What is a polymer?




Thermoplastic Polymer types

Polymer has repeating chemical units - it may be symmetrical or it
may not be based on how it was (deliberately) produced.



Thermoplastic Polymer types



Thermoplastic Polymer types

Length (and shape) of the spaghetti relates to the Molecular Weight of the polymer



Thermoplastic Polymer types

— when hot enough to be processed



Thermoplastic Polymer types

Amorphous = “glassy”



Thermoplastic Polymer types

Partially crystalline = Semi crystalline



Thermoplastic Properties Comparison

Chemical Resistance Poor High
Usage Temperature Lower Higher
Solvent Sensitivity Often sensitive Not sensitive
Optical clarity Transparent Opagque
Strength Lower Higher
Toughness Higher Lower
Density Lower Higher
Fatigue & Wear Poor Excellent
Molecular Cuddling None High




Thermoplastic Properties Comparison

e Processing Related:

Structure Random Orderly
Thermal Response Broad softening Sharp melting point
range
Mould Shrinkage Lower Higher (& differential)

Tolerances Tighter Loose
Dimensional Stability More forgiving Can be problematic




Thermoplastic Polymer types

Polymer Strength | % stretch | Stiffness | Density Clarity? VS*
LDPE E B E E No 105
HDPE D No 115

PP C B C E Some 110

PS C E A C Yes (not Hips) 150
uPVvC B D A A Some (only f-pvc) -

PET A C A A Yes 150

A= Highest relatively

* - ;
E= Lowest relatively VS = Global USS$/cm3 indexed to LLDPE)



Polymer families and sub families

PET - one sub family

Nice and simple!!

Recycled in NZ

(NB: PETG isnt PET!)



CSD = carbonated soft drinks



Polymer families and sub families

Polyethylene (PE) - three sub families

Effect of Branching on Density  (LDPE

Short-Branched

‘_,.-"‘N.._./f-‘\ﬂ""_'\_r,ﬂ“" q}/ihfﬂ?’l'-’i‘r}h"
Linear
HDPE N

Long-Branched
LDPE

Recycled in NZ



LDPE application examples
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HDPE application
examples
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Polymer families and sub families

PVC - two sub families

PVC
POLYVINYL CHLORIDE (PVC)

FORMULATIONS
Rigid PVC (phr) | Flexible PVC (phr)
Ingredient
PVC 100 100
Heat Stabilizer 2 2
Lubricant
Internal . 3 0.5
External 1 -
Processing Aid 3 5
Impact Modifier 15
Filler 5
Pigment 3 3
Plasticizer - >30




PVC application examples



Polymer families and sub families

Polypropylene - three sub families
(based on the wagons)

A )
<0

Polypropylene random copolymer 5’ d t : /‘

Polypropylene homopolymer

Polypropylene Block Copolymer
(Polypropylene Impact
copolymer)



e PP Application Examples

CD

PP
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PP Thin Walled Moulding Examples

CD

PP



Polymer families and sub families

Polystyrene - three sub families

Polystyrene (PS or GPPS)
HIPS (High impact polystyrene) = polystyrene reacted with 3- 5 % rubber
Expanded polystyrene (EPS) = polystyrene plus added pentane

blowing agent to make it foam during
processing



PS (GPPS) and EPS Application Examples:



HIPS application examples
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Grade Range

Each sub family has a range of standard grades.
Polymer grades are tailored to application and to process requirements.

Generally within a sub family the range of grades is defined by various additives
and/or different molecular weight.

High molecular weight gives a product better heat and physical properties.
Lower molecular weight gives more forgiving processing.
This is a choice about trade offs.



Some additives included in polymers

« Heat Stabilized * Nucleated

- Plasticized * Light Stabilized

* Impact Modified « Magnetic Media

* Pigmented * Glass / Carbon Fiber
« Optically brightened Reinforced

« Flame Retardant » Mineral Filled

* Lubricated * Antiblock / Slip

* Mold Release added « Conductive / Antistat ...



“Bioplastics” — what are they??

Oxo-
degradable




Some polymer truths - Materials

You cannot look at a polymer and tell what it is (family, sub family or grade).

Both material price and processing costs are significant to the total product cost.

‘Same grades’ from different suppliers very often are not the same — for either
performance or processing.

The ‘same’ end product can sometimes be made from different polymer families
quite adequately eg plastic drink ware. It all depends on the specification
requirements.



Some polymer truths - processing

Processing requires constant consistent feeding of the machine under controlled
conditions to produce product on specification at an economically viable rate.

Certain processes only operate with certain molecular weight for a given polymer
Eg blowing film very high,

extrusion high,

injection moulding generally medium downwards

On average each time a polymer grade is reprocessed it loses 10% of its molecular
weight. It is usually reprocessed (up to 25% repro) in a blend with virgin material.
Repro material must be well separated, have uniform particle size and be
uncontaminated. Processing variability generally increases when repro is used.



Plastic Recycling in NZ

Kerbside
collection

Recycling
drop-off

Commercial /
industrial

Plastics
manufacturer

\

Collector
Sorter
Aggregator

Visy
Transpacific
Envirowaste
Community

organisations

NZ Recycler

Astron
Comspec
Replas
Flight

Buyer

Overseas recycler

\

Overseas plastics
manufacturer



Use less material

Simplify — use easy to recycle polymers, avoid multiple
materials

Avoid labels, fasteners, clips, seals made of different
material

Use recycled polymer

Consider bio-based polymers



www.plastics.org.nz (search PLASTICS ID CODES)



http://www.plastics.org.nz/

For those of you who are still awake

Any (Easy) Questions??



Extra Slides












Summary - TPS

Cheap, bio-based, renewable
Usually readily compostable
Commercially available (several suppliers)

Some performance limitations
— usually overcome (to a degree) by blending



Cellulose Plastics

 Abundant, renewable resourced

* Regenerated Cellulose Process
« Rayon, viscose (fibres)
« Cellophane™ (Innovia Films)
» Natureflex™

* Cellulose Esters/Ethers
 Eastman Tenite
» Acetate, Butyrate, Propionate.....









	Slide Number 1
	Slide Number 2
	Slide Number 3
	Polymers (without any chemistry)
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Slide Number 49
	Slide Number 50
	Slide Number 51

