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Sustainable PET Bottles of Food Packaging
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(32! 1) MSW generation, recycling and percent recycling in U.S., from 1960 to 2007
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(32 2) Municipal solid management in U.S., from 1960 to 2007
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(38 3) Total MSW by category in U.S., 2007
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(Z 1) Water vapor permeability coefficient for PLA, 100% virgin and 100% recycled PET film at 99%RH and 37.8C

Film sample

Water vapor permeability coefficient (kg - m/nf -

s - Pa)

PLA
100% virgin PET film
100% recycled PET film

1.80 £0.01x10™
2.73 £0.08x10™
2.76 £0.02x10™

* Values in the same column with different superscripts are significantly different at 2=0.05
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(38! 4) Diagram of solid waste management
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(E 2) Energy and material saving of lightweight PET bottles compared to traditional PET bottles

Per million 500ml PET bottles
(Using 20g rather than 25g performs) (Using 40g rather than 42g performs)

Per million 2liter PET bottles

PET weight saving tonnes
PET material cost saving at £800/t £4,000
Carbon emission saving 0.41tonnes
Energy saving 4,133kWh

2tonnes
£1,600
0.10tonnes
1,663kWh
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(& 3) Examples of lightweight bottle productions with company

Company Product Description
. Softsoap® hand 50% weight reduction compared to like-sized
Colgate-Palmolive soap pouch refill PET bottle
. 500ml CSD bottle(25g to 20g)

Easterform Packaging ~ CSD bottles 2L CSD bottle(42g to 40g)
Kraft Salad dressing PET bottle 19 percent weight reduction by process refinement

CSD bottles 23% less PET in 600m| CSD bottles in Mexico
Coca-Cola Dasani water bottle 35% less PET in 500m| Dasani bottle

Cap for PET bottle 38% smaller cap for PET bottles
Sidel NoBottle 9.9g per 500ml bottle
Krones PET lite 6.6 6.6g per 500ml bottle(lightest bottle on the market)
Filmatic - 16g per 500ml bottle compared to traditional 26g
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(£ 4) Refillables as a portion of total beverage sales and policies in some countries

Soda Beer Policies
Prince Edward Island(Canada) 100% 100% Bans non refillables
Ontario(Canada) NA 81% ~9¢ tax on one-way beer container
Quebec(Canada) NA 80% No more than 37.5% of beer can be in one-ways
Finland 98% 73% Levy on one-way containers
Denmark 90% 100% Banned cans and required refillables for
domestic soda/beer
The Netherlands 80% 100% Cannot substitute one-way for refillables unless
environmental impact is same or less
Germany 75% 75% 72% most be packaged in refillables or be subject
to mandatory deposits
u.s. (3% (b%
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(38! 5) U.S. price trends of gasoline and crude oil Source : Energy Information Administration
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(38! 6] Total weight of bottles on U.S. shelves and collected with gross recycling rate
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(3 7] Price of virgin and recycled PET resin, from 1997 to 2009
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(£ 6) PET recycling, barrier coated bottles, multilayer bottles

Residual Removal
Material Wash Treatment Barrier Layer Efficiency
(ppm) (%)
2.5% NaO
i | | eNaOH, | 48 99.96
Bairocade Functional Coating 1.5% Butyl Carbitol, 0.1% Teric
1 0,
Multilayer 2% NaOH,. 700 86
Nylon & Scavenger 0.02% Oakite RC-7A
2% NaOH
Nyl ’ b46 9454
vien 0.02% Oakite RC-TA
Krones 2% NaOH
‘ None detected Unk
SIOx Surface Deposition 0.02% Oakite RC-TA one e renenn
Sidel 2% NaOH, Nore d 5 Unk
Internal Carbon Deposition 0.02% Oakite RC-7A one detecte nKnown
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