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How plastic contributes to the
solid-waste stream

By weight By volume

Plastic Paper
packaging
16.2%

Other 29% >
(includes food

waste, metal,
rubber, wood,

textiles, efc.)

Fastfood
Miscellaneous packaging
1.8% 0.3%
Yard waste
5.1% 4.5%
S : Franklin A iates/Envi tal Source: Ga Project,
ouree: Trandin ssocno;;/'e;?&oq;;::gy ljniversri'l:"ngf,.kr?zlonu

If you dug up a landfill, would you find plastic to be an environmental
villain? No, two studies show. Landfill digs conducted by Franklin
Associates and Dr. William Rathje of the University of Arizona show
that numerous other materials—notably paper—are present in
landfills in far greater amounts than plastic. These findings have yet
to stem the anti-plastics tide sweeping the nation.

Engineering
05%  per PVC
6.5% 4%

- Plastics World, from SP! production
Source: Flas c::lcf: for pgcmkuging end-usas
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PLASTICS IN MSW, EEC, 1986
Total = 2200 MM Mt/yr

IR A ALK
<& :0:’:,"0:0:5:0:0.0,0.5‘ Other Solid Waste (37%)
E00S R
SR LLLRAXRX™
QSR AIAIAAN
ARICLRKRELRESS ORRXIEN
(PO :.\

S E O ¢ 00 >0
s
00000 e9 0 e 0000 % %%

K
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K

Textiles {(10%)
Total = 7 MM Mt/yr
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oY MWK PITAY DIPID ¥ KON 115353 A0 KY MDY NPH Yoaw ‘19 .(6 N230) NOYK Y »NHPN

SPINNN HRAVNI YIDWI NN TN Nerw

DINN OYIBINY DIPITY NNNYNI D1OOLS DMDIN ¥ NP 19 :6.00 ndaw

Material - _ BTU per pound

Plastics .
Polyethylene ........... e, e +... 19,900
POlypropYIBNe .. v vv i it it e e 19,850
Polystyrene ............. PR C et ieiitataiasaas 17,800
=TT ) - .o+ 10,900
NeWSPEPEr .. ..ttt i i et caras i, 8,000
Leather .........covevininiiiiians e veeeess 2,200
Corrugated Boxes{paper) .........ccciivinii i ', 7,000
L5 L E 1= S O cereeees 6,900
WOOH o .itiieiii ittt PP e 6,700
(AverageforMSW) ..o 4,500 to 4,800)
YardWastes .............. PN Cebereareaeeas 3,000
FoodWastes .................ooune Cereeenavabenes ..2,600

By comparison, the heat content of common fuels is: -
Residual FUBI Ol o vevv et sereeenaeernnsnnnionsens. 20,900

WyomingCoal .......coiiiininiinnanas PR Cedsrereaa 9,800 -
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1. Photodegradeable copolymers

K;é: CH,~CH, + CO

"‘CHz_CHz_C— CHZ_
1! : CHy;—CHy—C=CH; + CH;—CH

Ethylene I

o]

Carbonyl
group

Polyethylene with carbonyl groups (carbon-oxygen double bond) breaks
up when exposed to UV radiation.

2. Starch-loaded polymers .

Polyethylene

Bacterlal enzymes dissolve starch linkages befween.polymar chains. Chains
may break up into smaller units, and overall mechanical strength is weakened.

3. Belland process

CHy— ClH e CIH—CIH Sodluvrr\:ah::!mxide
R A
Vinylether — maleic anhydride
. CHy ~CH—CH——CH +
OR COONO . COONa
Salt of polycurboxylic crcld

Vinyl oihnr-mnlelc anhydrldo copolymer has built-in brealung pom!s Neu- :
tralization with sodium hydroxide results in microscopic linear polymer chains.

4. Bacterially produced biodegradeable polymer

O
n.
by

o

O:
O
R ot
%)

% CHy
I\ 2y
c:H2 CH /c CH2 CH— OW co, + .

organisms -

PHBV polymon, made from lermemonon of sugar by bocterio, con be eaten
by common soil and sewage bacteria. |
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’s doing wh he anti-plastics f
Who's doing what on the anti-plastics front

California PS banned in Berkeley. Santa Monica weighing ban on non-degradable or recyclable plastics.

Connecticn Statewide mandatory recycling bill targets 25% rate. After 1990, no recyclables in landfills.
Statewide ban of PS foam manufactured “using a controlled substance' to kick in July 1, 1992.

Florida State low passed to ban plastic bags that do not degrade within 120 days. Legislation also will place
1 ¢ tax on all containers that don't reach 50% recycling levels by 1992; 2 ¢ by 1995,

Howaii State legislature considering bill to divert plastic containers from incinerator to landfill. Mandatory
bottle-deposit bill covering everything except aluminum also being considered.

Winois Chicago considering ban on non-degradable packaging materials, notably PYC and PS.

lowa Passed legislation statewide fo encourage source reduction and recyclingin an effort to reduce
landfilling. Bottle-deposit law in effect for several years across the state.

Maine Requires degradable rings on all plastic containers. Bottle-deposit bill also in effect statewide.

Maryland Montgomery County considering legislation to boost recycling rate of curbside waste from 13% to
22%. Statewide proposal to levy 1-4 tax on semi-rigid plastic containers under discussion.

Massachusetts Mandatory beverage container deposit and return law. Pilot program being developed for PE bags.
Nonrecyclable PS containers banned since June 1, 1989. State ban of multi-loyer plastic liquid
containers proposed. Law ta require six-ring holders 1o degrade within 1 20 days under discussion.
PE bags 5 gal or more to be transparent and biodegradable proposed.

Minnesota Statewide legislation to ban nondegradable beverage ring containers, PE grocery sacks and
dry-cleaning bags under discussion. Minneapolis/St. Paul city councils banned " environmentally
unsafe’ plastic-packaging materials, notably foam PS.

Missouri State bill banning virtually all forms of PS has passed.

New Jersey Curbside collection in place across the state. Legislature considering ban on foamed PS plates and
cups in sfate institutions. Proposal to ban *'single use'" non-degradable plastic that *'has a useful shelf
life of less than six months'* under discussion. Newark considering citywide PS ban.

New York State law proposing 3-4 tax on non-recyclable packages. State ban on PYC and PS foam being
considered. New York City posses mandatory recycling bill, eyeing legislation to ban PS. Two Long
Island communities pass measures banning PYC and PE film and PS foam (Suffolk County measure
overturned in court),

Oregon Discussion under way ot state legislature to ban PE grocery sacks. Bottle-deposit bill.

Pennsylvania By virtue of 1987 state low, source separation is now mandated for municipalities of 100,000 or
more. Philadelphia has mandatory source separation by consumers and businesses.

Rhode Island Mandatory recycling plan under way in eight communities, with 18 more to getinvolved by year's
end. Retailers cannot provide plastic bags unless they indicate that paper sacks are also available.

Tennessee Statewide bill to ban PS and other plastic packaging material that doesn’t degrade within 12 months
has been introduced. Bill to ban PE bags that don't degrade within 120 days also being considered.

Vermont Statewide ban on PS foom products in state offices and institutions. Bills have been introduced to ban
non-degradablefrecyclable food containers.

Washington Bill to ban all plastic packaging used in food establishments has been introduced. Seattle City
Council has moved to ban PS foam food and beverage containers from city offices and institutions.’

West Virginia State considering restaurant tax on non-degradable/recyclable containers.

; Source: R.M. Kossolf & Associates, Inc./SPI

The table shows where legislation affecting plastic has either passed or is being considered. Note that most of the
bans focus on foamed PS. Every effort has been made to provide the latest information, but the frenetic pace at which
bills are being introduced or changed may effect the timeliness of this data.
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:(on'siumérs increasingly choose
_tecyclable packages ..v -

¥

Often Sometimes Seldom Never

Source: Packaging magazine

vv und they'll pay more for them

H %

Willpay  Will pay will pay Wil not
1-5¢ 6-10¢ 11-15¢ pay
more more more more

Source: Packaging magazine

Recyclable packaging is o growing foctor in consumers' buying decisions
(top). Interest in recyclability is backed up by o willingness to pay more for such
products (bottom). Results are from Packaging's 1989 survey of consumer attitudes.
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NATIOHAL ASSOCIATION FOR FLASTIC CONTAINEA RECOVERY
e AL RS LS

The National Association for Plastic Container Recovery
5024 Parkway Plaza Boulevard, Suite 200
Charlotte, North Carolina 28217
(704) 357-3250

Luke B, Schmidt, President

Medla Contact: Betsy Garside, Ketchum Public Relatlohs
(202) 835-8821 :

NAPCOR is a not-for-profit trade association formed to facilitate the collection, recla-

mation and development of end-use markets of post-consumer plastic containers, with =

the initial focus on PET soft drink bottles; and to communicate the environmental effi-
clency of PET containers. The members of NAPCOR include the major manufacturers
of PET resin as well as companies that manufacture bottles from PET.

Amoco Container - Hoechst Celanese

Du Pont ' ‘ ICI Americas :

Eastman Chermicals Division, Johnson Controls
Eastman Kodak ' Sewell Plastics

The Goodyear Tire & Rubber Southeastern Container
Company, Polyester Division Union Carbide (associate member)

Gulf States Canners Western Container o
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/§ | | Nation's Largest -
Plastics Recycling

THE COUNCIL

oo T Venture Launched.

1275 K Steet. NW, Suite 400
Wershington, 2. 20005
Z07.3/15319
FAX: 202.371.50679

Du Pont, the nation's largest plastics maker, and Waste Management, Inc. (WMI), the largest U.S.
waste hauler, are jointly constructing the largest plastics recycling and reprocessing operation in the
country -- an operation that the Wall Street Journal says, "is likely to give a sharp boost to recycling as
one solution to the nation's growing garbage crisis."*

Materials for the plastics recycling network will be fed by curbside trash separation programs and
volunteer programs throughout the country. The joint venture will sort and clean plastic containers col-
lected by WML, then reduce the material into plastic flakes. The flakes will be treated, and ultimately
Du Pont will use the recycled plastic for its business purposes. The first processing facility, expected to
be operational in early 1990, is being designed to handle up to 40 million pounds of plastic materials a
year.

Securing a consistent and constant source of used plastics -- raw material for plastics recycling -- has
been a major challenge to some attempts at large-scale recycling efforts. But WMI's "Recycle America”
program is currently under contract to collect recyclables in approximately 90 North American commu-
nities with a total of 880,000 households, assuring a steady stream of used plastics for recycling.

Du Pont adds experience in plastics recycling to the joint venture; the company currently operates 11
plastics recycling facilities in the U.S. that recycle nearly 200 million pounds of plastics each year, Du
Pont will be opening its first recycling plant in Europe in 1990.

For more information about plastics recycling, contact The Council for Sohd Waste Solutions, a
program of The Society of the Plastics Industry, Inc.

* April 26, 1989

Plastics Recycling Network

Household Collection Separation Sorting Recycling Post Treatment ~ Uses
. r———— uuuuuu ——‘ '
l : 1. I
I | || +Solid Phase
. . *Internal
: :glastlc .PaperI l *HDPE +Clean : -Sﬁ)ﬂ;;.ou“d | feedstock
aper *Alum.,*Plastiq , | ‘PET *Separate y +Fab. parts
I | | -Alum. 1 | || +Toughen ;
+Glass *Other *Flake . *Sales
I +Glass } | t| «Pelletize, ;
| A (g A | g < |-Disposal
! | l | | 41 |
ul | A N U (
N i e —— i '

Dispo_sal Recycled

‘Waste Management, Inc. | - JointVenture. | -~ ‘DuPont
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Aluminum Chigs

Plastic Grinder 1" Strips - Grinder
_ —p —r——
Bottles ) o

Stage 1 Stage 2

1/4” chips: Polyethylene, PET*, Paper, Glue, Aluminum

_-‘ '
Surfactamt
M
Alr Water
Chips Minus Loose Pa :
— | il P> | sotution {—— o __
Classifier Washi

' + n

Alr | . Alr & Dust ) S
Loose Paper Paper, Glue, Spent Sclution
-4
Clean Chips
: Electro-
: Water ; i
_ PET & Aluminum Chips > static _
Clean Polyethylene Chips

Source; PRI

Clean PET Chips

*PET = Polyethylene Teraphlhatal.e '
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MIXED _PLASTICS LINE - JPELINE
Mixed plastics waste : Pl scrap from used agric.
from MSW or other ' - |film and other PE waste
sources e e e e e e

3I00 tons/yr
II100 tons/yr ' l
l Shredding and
Grinding, washing, Contaminants| .-~ prewashing
drying Plto dumping . L
(450 ¥/y7) ™. [Grinding. washing,
d . drying '
Agglomeration
< PE pellets 4
h- 4
Blending (200 t/yr)l_ // Extrusion
— ] l
Extrusion and ' Scraps and .
moulding — *| losses | Pelletizer |
L . (156 t/yr) ﬂ
POLES, BARS, | ' PE PELLETS
STAKES ETC, ‘ ]
(1100 t/yr.) - (2500 t/yr)

Fige 7 ¢ 1.P.I. SupoA. = New project for mixed plastics. waste
recycling -~ Flow process diagram
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Typioal costs and resources per tonne of recycled material for

an LOPR fiim recyoling plant producing 7000 tonnes per year

Fixed capital per tonne of finished granulate
Finished granulate per employee (35 employees)
Kilowatt per tonne of finished granulate )
Energy costs at French rates

Water requirements:
Permanently recirculated water
Additional water :

Treatment costs per tonne of finished granulate

Raw Material Supply:
a) integrated Collection
b} Raw materiai purchased from traders

Market Prices

It delivered LDPE prime market prices is
Recycled filmable granulate cannot be sold above
Extrudable granulate cannot be sold above

FF5000/t
200 Viyear
1000 kWatt
FF350/t

1700 m¥/month
1000 m¥month

FF2500 - 2800/t

FF1100 - 12001
FF1100 - 1300/t

FFE000/t
FF4500 - 4800/
FF3800 - 4000/t

US$1000/t

uss7o/t

USS500 - 5680/t

USS$200 - 240/
uss$220 - 2601

Us$120041
US$900 - 960/t

US$760 - 800/t . .
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