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Outline

e Plastic Waste

« End of Life options for bioplastics

* Recycling

* Biodegradable vs. Compostable
 Composting

e Standards and Labelling

e Scion’s new Biodegradation Test Facility
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Plastics are everywhere
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Highly visible waste issue




Packaging Waste Globally

e 72 million tons In
USA (2009)
(29.5% total MSW)

e 56.3 million tons In
Europe (2005)
(25% total MSW)

e 3.3 million tons In
Australia (2004)
(10% of MSW)

EPA http://www.epa.gov/ & Kale, G., T. Kijchavengkul et al fssdlpn %e°
Macromolecular Bioscience 2007, 7, 255-277



The Waste Hierarchy

Freferred Environmental Option

Disposal

Least praferrad Environmental Qption
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End of Life Options for Conventional Plastics
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End of Life Options for Compostable Bioplastics

Composting

End of

Service

recovery
(bioenergy)
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Recycling

e 97% of New
Zealanders have \‘
access to recycling L &
 Plastics recycling in l
NZ has more than y

doubled in the past 5
years.

« Approximately >
252,000 tonnes of
plastic still going to
landfill each year. SClON «=
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www.plastics.org.nz



PET
Patyathylena Teraphihalats

Clear, tough, sohvent resiekant,
barmier 10 gas and molsiuns,
sofens at TO°C

Soft dink snd water bottes, saked
domes, biscul trays, salked dressing ard
peanut buttar contalnars, flesce clothing
ard gao-texdies

Plicw end gleaping bag Aling,

ciolhing, soft dink botlies, capet

HDPE
High Density Polysthyiena

Hanrd to sami-flackls, recistamt
1o chamicalke and makshura, waey
suriacs, opaqus, sofens at
1357C, easlly colounad,
processed and Tormed

Crinkly shopping bage, freezar bags,

milk biottles, ioa cream comainers, |ucs
botlies, shampaoo, chamical and detergant
botlies, buckets, rigld egricuttural pipe,
milk crates

Recydling bine, compost bre,
buckets, detargent containars,
posis, tencing, pipss

PVC

Unplastcisad Polwing Chionda PVC-U

Plasticized Poany| Chioride PYC-P

Sirong tough, can ba claar, can
be sohvent welded, softans &t
TEC

Flexbla, clear, alastic, can be
sohvant weldad

Cosmetic contalnars, siactrical condult,
plumbing pipes and THings, bister pecks,
“wall clsdding, roof shesting, bottes

Garden hoss, Shos sokes, cable
shaathing, biood bage and tubing, watch
strape, commencial cling wiap

Flooring, fim and shasts, cables,
zpead bumps, packaging,
binders, mud 1epe and mats

NON PACKAGING

B B ip b
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LDPE
Low densty Polyethyiena

LLDPE

Lin=ar kow density Polyethylens

Soft, Texibia, waxy surisce,
Trarelicant, softens &t 80°C,
soratches easly

Cling wrap, nuibblsh bags, squesre
bottles, bisck Imigation tube, bleck mulkch
fim, rubbish bins, shrink wWrap

Aubbikeh bin inars, palst shoats,
slp sheet

PP
Polypropykens

Hard bt 50l Nesbie, wady
uriacs, softens &t 145°C,
trarelcant, ‘withalands sotvants,
varatls

Dip potiles and Ioa cream tubs, potats
chip bags, strEws, microwayws diEhsE,
kettles, garden fumiture, Lnch boses,
bl packing tape, automotive parts

Pegs, bing, pipes, palet shasts
o furrests, car battery cases,

g

PS
Potystyrens

Clear, glassy, ngld, brittia,
opaqua, semi-tough, softens
at 95°C. Afiectad by fats and
sovents

CD cases, plastic cutiary, Fritstion ‘oryatsl
gasswere, ow cost brittie toya, wideo
cezes, water statlon cup, safety heimets

Coat nengare, coastars, whita
wars components, stationary
irays and acceszonas

i 3 P

EPS
Espanded Polystyrens

Foamed, light ‘weight, enengy
absorbing, heat nsuating

Foamed potyatyrens hot drink cups,
hamburgar iske-away clamshels, foamed
meat trays, proteciive packeging for
fragle kems, nsustion, Insukation panss

Car parts, concreta agoregats,
plastic imber

&

OTHER

OTHER

Listiers below Indicabe 120 coda for
plastic type Nclding SAN [styrane,
ecrylontrile), ABS (Acryioniifia
buiadiene styrene}, PC [potycarbonats),
Mylon, degredebie plastic 6.0, PLA

Inciunes @l other resins, Mt
materiale o0, lminates) and
degradabie plastics. Properies
depennant on plastic or
combination of plastics

Packaging, car parts, appliance parts,
computars, eectronics, waber coolar
botties, medical devicas,

Car parts, concreta eggregata,
piastic trber

PLASTICS

N EW ZEALAND
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Recycling

e BioHDPE and
BIOPET bottles

7\
aD

plantbottle’

up to 30% plant-based
100% recyclable bottle

redesigned plastic,
recyclable as ever.
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PERIFIED WETTEE
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plantbottle’

Still a 100% recyclable bottle

redesigned plastic, recyclable as aver



Recycling - PLA

Chemical recycling
easy.

Optical sorting
works.

Separation an issue
at MRFs.

L ow volumes In use.

C
BI&
R

biocor.org
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Definitions

* Biodegradability
— The ability of organic

Composting
— The aerobic and thermophilic

substances to be broken down
by micro-organisms in the
presence of oxygen (aerobic)
to CO,, water , biomass and
mineral salts or any other
elements that are present
(mineralization). Alternatively,
the breakdown of organic
substances by micro-
organisms without the
presence of oxygen
(anaerobic) to CO,, methane,
water and biomass.

degradation of organic matter
to make compost.

— Compost must be non-toxic

and support plant life.

—AS 4736-2006

SC10r -
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Composting

e Enriches solls

e Reduces fertiliser
and water use

e Can remediate soll

o Keeps organics out
of landfill

|deal disposal route for food contaminated compostable bioplastics

SCI0n <
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False Claims

MISLEADING CLAIM '‘Biodegradable’ plastic

Bags challenged bags may not be as
eco-friendly as thought

"Biodegradable" plastic bags used by major
supermarkets do not break down as quickly as

'I'he Australian Competition & Con- believed and may not be as environmentally-
sumer Commission has started legal friendly as they sound, according to
proceedings against Goody Environ- Government-funded research.

ment Pty Ltd and Nupak Australia Pty The Telegraph 11 March 2010
Ltd ru:_latm;ﬁ to the Australian Standard

for toxic or hazardous substances.

A PLASTIC bag manufacturer has
been accused of being misleading over
the biodegradability of its product.

Adelaide Advertiser 8 July 2010
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Composting Standards

1SO 14855

ASTM 6400

EN13432

AS 4736



Example Standards

« EN 13432

90% biodegradation of materials within 180 days.: determined by
measuring the actual metabolic conversion of the compostable
material into carbon dioxide.

Disintegrability: fragmentation and loss of visibility in the final compost
(absence of visual contamination). After 3 months in compost less
than 10% by weight shall be bigger than 2mm.

Low levels of heavy metals (below predefined maximum values), and
absence of negative effects on the quality of compost.

Plant growth test.

« ASTM 6400

60% biodegradation within 180 days,

« All within commercial composting conditions.

SCION «
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AS 4736 — Key Aspects

 The presence of heavy metals and other toxic and hazardous substances
shall be determined and recorded.

« AS 4736-2006 is based is ISO 14855 which outlines the appropriate
methods for determining aerobic biodegradability.

« Maximum of 6 months / material shall degrade at least 90% w/w (dry
weight) in total or of the maximum degradation of a suitable reference
substance.

« Disintegration in AS 4736-2006 is defined as the physical falling apart into
minute fragments of the test material: must disintegrate by over 90% into
fragments < 2 mm in size in a 12 week pilot-scale composter under
aerobic conditions.

« Compost Quality and Ecotoxicology : Plants and Earthworms

SCION =
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Certification and Logos

.\ COMPOSTABLE
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Bioplastics organisations

« USA Biodegradable

PRODUCTS INSTITUTE

cdapan  JBPA SRz
GUI'OIOGOH
. Ewope  OLOPIQSLICS

« Australia/ A

New Zealand Ausrra?f.sgsif?q | Bipg!astr’cs

I8 I |
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How long do these take to breakdown?




Scion’s new facility

e Designed to -
measure the
composting of
bioplastics under
ISO 14855
conditions.

e 17 samples in
triplicate




Cummulative CO2 production in biodegradation reactors
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e Biodegradation
measured by CO,
output.

* Product development
tool.

e Can study the
degradation of
almost any material
In a range of
environments.




Summary

Recycling — a viable end of life solution for
bioplastics.

Composting is an extra option for some bioplastics

Composting — ldeal for food contaminated
compostable bioplastics.

Standards and logos exist to ensure compostability.

Scion has a new test facility for compostable
materials.
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