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FROM REFUSE TO REUSE

To keep growing, the PLASTICS RECYCLING industry needs more feedstock

from cities and their residents

ALEXAMDER H. TULLO, CAEN MORTHEAST NEWS BUREAL

AT A FAIR on o Staten Isknd, MUY, beach,
amid traflers hawking T-shins, sugar-pow-
dered :'c'p]'mlm.l.nd. FIUSAEE sandtwiches,

sat & small srall sporsosed by the Mew York
City Mayor's Office of Recycling Cutreach
& Educarfon. A folding table was clurmered
with nubbish—props for an instructive gnme
about recyeling. Chldren and curbous aduls
sorbed owE the 1] rh'lgq" Amiong thres waste
baskers: one for regulartrash, one for paper,
and another for mixed recyclables.

For the most part, the game was intui
e ._'nnugh. The cardboard bos went into
the paper bin: the aluminum can and poly-
|_'|:I'|}'h':|||._'j wice bottle went with the mixed
recyclablea. But some of the game props,
-.,“-:p-:'-u.'i.'.ll}.-:h-::-o:.,' im'-::-'ll.'.ngp'l.'l-:ri;;.uﬂ.'n;'-.'l.'lu;-d
that the pulblic kas yet wo fully understand
the .'1,'\'_-'\-;'|:II'Ij,: process. A srmal] chilsd put &
polysryrene foam ege carton into the paper
bin: one growmup r|.1i.¢|;.tl-:;~r|.|:,':|dd-..'n:| @ !‘I-I:._!.-
tie cup tothe mized recyclables.

David Hurd, who heads recycling out-

reach in Mew York City, says the office—a
part of the no-for-prafit Council on the
Environment of Mew York Clop—was re-
ated to help New Yorkers leam how to re.
cycle properly, or xs he puts e, “get people
o understand thar just because something
hias reached the end of life for you doesn't
necessarily mean it's at the end of its life.™
The outreach office holds programs any-
where people gather, including street fairs.
senior citlsen centers, apartment budld-
i:||5;5-,. YMCAs and schools, Hurd bas even
done radio interdews on the sulbject,
Individual consumers areat the front
end of a bong recyeling supply chain in
which each link has its own reasons for
wanting effores ke Hurd's tosucceed.
Munkcipalitics ope toget yahee for tmsh
that otherwise would end up in landfills.
Recyeling companies stand to make money
by cleaning and sorting thesse posteon
sumer plastics and turming them into new
products. And even beverage makers, stung

by recent scrutiny of the large amounzs of
wiste plastic genemted by soda and water
bottles, stand vo benefit from a greener
|'|.'-'|'Hll:.t1‘i-:|l1 with consumers.

Yot ewerybody invalved in recycling
mgrees that not enough plastics are being
recyeled roday o ensure the industny's
SUCOORS.

Although consursers can find recyeling
symbals and desigmators (from 1 to 7) ona
multinude of bags, botthes, and containers,
miunicipal recycling centers tend to focus
o bottles made from “plastic 1," or poly
!"'I'h':."|l"l'|-l"'1‘|'r'l|"|'||'.Th.'-i|.1T1' {I’I—.‘I'j..:rui“p-fa::r||;
2," or high-density polyethylens (HDPE).
In fact, bottles made of these plastics ac-
eoint For mione than o of the plastic bot
thes n,':'l.'rlrd imthe LS. in :.i.'mg_.'-:":_'nnilng
o the American Chemistry Counscil (A0C).

The National Asseciation for FET Con-
EfeT Besources { MAPMDOR) ¢stimates
that ciose to 1.2 billion Ibof PET bottles
was collected for recyeling in the LLS. in
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2005, only 23.1% of the PET bottles avail-
ahle on U.5. store shelves. n 2004, 1.0
billion b of bottles was collected for recy-
cling, a recyeling rate of 2065,
According to ACC, 923 million [ of
HI¥E botrles was recyelad In 2005, repre-
senting 27.1%of the HDPE resins sold into
the blow-molding market. The recycling
rate in 2000 was 25.9%. A mere 160 million

b o polypropylens, mainly plastic used
in soda bottle caps, was recycled in 2005
ACC estimates that some 650 million 1b of
plastic film from a variety of posteonsumer
and commercial sources was also recyeled
thear year.

Much of this recycled plastic comes
from n'l.u.l'l.il‘.'lq:u] .I"I!'I:':l"I:L'ir.lE programs that re-
duce the amount of waste going into land-
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fills by collecting paper, metal, plastie, and
glﬂ.ﬁﬁ.!&u:ﬁ r:'|unh|:i|1:|.1i1'i|:s -::-|:|r|ri.11.1|.:ll':.' aim
e Increase what they call thelr diversion
rates, the amount of materials collected for
recyeling insvead of the Endfll.

Mew York -I.':tr:,rmi.dents sEnrt the re-
cycling process by placing paper in one
container and metal, glass, and plastic in
another. Crverall, the ciry's residerttal &i-
version rate it about 18%. The rate could be
a5 a high as 36%, but half the matertals that
should be recycled are carclessly thrown
ot with the regular rrash.

FLASTICS MAKE UP about 13% by weight
of the L'il:,r": mzl:],gh.ﬁ, anad F|-351 s
gtream. The cry colleets HDPE and FET
bottles and jugs. Plastic containers such a5
clear, thermoformed PET elam shells for
strawberries or HDPE soda cups are ex-
clhuded. Hurd explains thar properties such
ax the melt index of such materials differ
from those of blow-molded bateles. More-
over, be sxys, there aren't enough of these
materials being collected vo juseify setring
them aside.

The ciny's goal ks 1o reach a 25% diver-
sion rare for residential waste by the end of
the year. Longer term, the clty secksa poft

rate for all municipal waste, including com
mercial trash, by 2015,

According to Hurd, the city has consid-
ered expanding the program w includeall
r.i.!.;id. Flu.ﬂtiu.‘[twnuld.;crtuinl'_.' rase the
publics confusion,” e says, but sucha
Eystem woald nr:l}' improve: the diversion
rave by abour cog®. Compoatimg, 1 the ciry
coild gwercome i:'h.ll]cngun suchas ﬁnding
a site for a composting facilioy, would im-
prove diversion rates much more, he adds,
| becausesome 30% of the waste stream |
oTganic makerials,

San Franclsco, which collects composta-
bde magersals, is o moslel :ir:.' for Irq.u:ling
in the LLS. It posted a diversion rate of 6%
in 2005 and aims to divert 75% of its waste
by zonio. The figare includes commercial
maserials like paper from office huildangs
and constructbon and demolition waste.
Plastics represent only 5% of that diversion
e,

Robert Reed, :Fr.-]ncr.':min for Morcal
'Waste Systema, the hawler dhat picks up
San Francizco’s trash, attributes that high
number toa strong “ervironmental ethic”
among San Franciscans, is well a5 to a2
dietinet recyeling programs geared for ain-
gle-family homes, restaurants, apartment
buildings, and the like. “We have demon-
| strated that in o high-density urban area,
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you can accomplish a tremendous amognt
of n.'n::.'f.'lin_l.; and diversion,” ke e,

Rieed also podnts to the city’s “pay-as-
:.m|-l;]1n,m‘" fSyFemasa strong incentive
for people to reduce the amount of waste
they gencrate and b recycie instead.
Resldents pany a fiee of $21.58 per month for
weekly pickup of a 32-gal black container
that holds rrash destined for the landfill.
The service also emptics briries cach week
for compostable materials
and recyclables. Iha resident
I=:able 1o recyele more and
throw out bess, the city affers
a 2o-gal bin at @ 25% dis-
count. Reed calls New York
Chiy's system, where taxes
pay for residential collection
thar can Inelude up 1o six
bags of trash on a regular col-
lection day, an “incentive for
pcd}]'nl:' o create garbage.”

The plasties collected in
San Francisoo include every
variery of bottle as well as
tubs and lids made from
polyethylene and polypro-
pylene. The polvethyiene and
polypropylene-based materi-
als are recyeled by Epic Plas-
tics, a boesl manufacturer of
plastic lumber and related products. PET,
podyvinyd chloride, polystyrene, and other
plasticsare exported o Asia,

Afver collection, the focus of plastics
recycling turns to sorting and cleaning. In
Mewr Work Ciry, the first halfof that jobis
carried aut by the Sims Ceronp, which opser-
ates plants in Queens, MY, and Jersey City,
M., that sort mctal, plass, and p!la:-.ii-\.'h

Some of the work is hands on. For e
ampie, workers pull out low-densary poly-
cthndene bags, mostly the bags inwhich
residents put recyclables, “They are prols-
ably one of the most challenging marerials
O rEmove rnl:n:hu.mca“:.'." fiys Tom Outer-
bridge, Sims's manager of municipal recy-
cling. Morcal’s Revd notes that plastic bags
get caught in his company®s machinery,
slow production twice a day, and have ta be
freed with boo cutters. Sims sends bundles
of baggs toa plastic lomber company.

Arthe Sims facilities, ferrous metals are

remioved with magnets Confainers made
of nonrferrous metalks, like ahominem, are
n;*mn'l.rﬁlh].rﬂmnﬁ:ld}'rurwn!s that
cause them to jump like flcas into a binas
i Ih::.' move downia COTVEYOr belt.

The serearm af plasties is then somed
with nptizll ECANNLTE Sims uses scanners
made by the German flsm TiTech that
detet I.ith; inthe pear-infrared mnge, Dif
ferent plastics give back unique signaturne

waves to the machine, which blows
rargeted objocts off the conveyor
belr. Later, borebes are sarted with
anther scanner that operites in the
vigible spectrum to separate differ-
ent colors,

Thie sortbng adds value for Sims.
“Recyclers Hioe o receive the clear HDXPE
separately, and theywill pay more for ic if
it is separated from the colored HDPE,™
Ourerbridpe sayvs The company also aells
separate bales of PET bottles.

The revenues generated from recycling
by companies like Norcal and Sims heavily
ﬂu[ﬂ.".nd. il Ehae i:\-:rlﬂmudi.'l.},-. Foar instanos,
according to NAPCOHR, bales of FET
bottles sald for shout 20 cents per [bin
2005, Codored ghass, on the other hand, has
"negative value,"” Outerbridge savs. Sims
! |rr|,'|1|1!.'11|1.'-|:'-_: it sy fowr nise a8 @ coin-
STrUCTion SEEregane.

Reed explains that recycling programs

“Just because something has reached
the end of life for you doesn’'t necessarily
mean it's at the end of its life.”

DORAMGE CRUSH 4
rmachine made by
TiTech cptically
sarls different
kindds: of plastics

aren't :lir..an:iu.'ll}'»:I!-supp:-n:i.n.j.:."'l'l‘.urc is
4 misconceprbon some people have that re-
q.'.."ling'l.ﬁll. or should pay for atself,™ he &iyE,
“Ir doesn’t. There |s money generated from
the sale -.'ﬂ'rn:.."-'n:l'lhln.-': bk if doesn’t pay
all the cosrs assoctuted with operating the
recycling facility.™ The cost of running Nor-
cal’s California facilides is Included in San
FPruncizco collection mies, and these costs
are partially offsce by recycling revenues.
Thesmation is similar
Hew York Ciny. “The com-
= hination of the value of the
marerial aswell as all of the
costs agsociated with pro-
ducing marketable products
mians that we cannok pay
the ciry. We get pald by the
cit:,rtnl;n.ll:c this material,”
Charerbridge says.

THE ECOMNDMIG ineentive
forthe J:iq.' isthatit pavs
Shms only $55 per ton to take
ey rr:r_g.'v::l:ll'l-'l-l.' metal, ]::Llh'."i,
and plastic. Landflll opera-
tors charge $77 per ton., The
chty's waste paper ks actually
wisrth fil.4 per bon boa kocal
paper mill. Offeerting any
smvings, of course, are the
costs o the ciry of sending
out xpm.—int trucks and col-
lection crews for recyclable
mERterinis

Onee collected and sepa-
mated, Fll.'l.'lil;ii.'-l;ﬂnl‘.'li.Tl.Eni are
cagerly spughe a8 a cheap
raw material by o multitude of companies,
Indeed, masy recyclers say they are starved
for ray meaterinls and could e.uil}' I:-u.:.- more,

Toconver balea of botles nno mar-
ketable prodocts, recycling companies
process the plasties further and cither sell
clean resins on the merchant market or
ke dowmetream products themselves.

BN Plastics calls itself the largest re-
cycler of HDEPE and polypropylenc in the
LS, with capacity to process roughly 250
million b of each plastic per year. It takes
in heles of HDFE hottles from mun |ri'p.1||-
tlesthroughour the LS. and processes
themin its plantin Troy, Ala,

Ta I'I.'L":'L'll.' HDPE, KW chwops up the bat-
tles, removes contaminants like residual
FET, washes the resulting flake, and pellet-
izes it for sale. Clear HDPE resins are sold
tothe bottle industry and wsually end up as
colored detergent bottles. Colored resins
are heavily dyed and used in applications




such as motor oil bottles and flower pots,
ootk Saunders, KW director of pProcune
ment and resins sales, says the recyched:
resin content in all such applbcations is
usuwally abour 25%, though he notes that the
AU CAn u-.lnn:i_-l-.-uh-]':.' be puﬂ'.-'.'ll up 1o
e thean g0

Someal the comparmy's polypropylene
comes as a by-product of FET recycling by

other companies. After these firms chopup
soda and warer bottles and wazh them, the
PET, which hag a gpecific gravity greater
than 1, sinks, while the polypropylene caps
{loat, Saunders explains. *We are able to
buy thar marcrial as they skim ivoff," he
says. The comparny uses the polypropylens
resins to make paint pails

Recyeled resins save money for plastics
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malders, especially small ones that don
get big discounts on the virgin regin they
hu:..ﬁi:m:l-:lerx Sy En':.'l.".ﬂ! HIFE résins
usLally sell at a substantial discoumt wowvir-
gin plastics.

Plastics molders are trying to get more
nﬂ.':.'-.']ud resing pbo more pr-.ldu;'tr:. aswel]
as into increasimgly challenging applics-
thons, according to Eeith Hiughes, market-
ingg directar at plastics additives producer
Chemtura. They don’t want to trade down,
sisch as when milk jugs end up as detergent
bortles, *They are looking for ways o up-
grade the recycled plasthcs they get by us-
ineg addlivives,” he savs.

Cheminra offers stabilizer packages
specifically for the HDPE recveling market.
The idea, Hughes says, ks toreplace the
additives that might haove been used up
when the resins were processed into their
original products. The comparny also makes
coupling apents used vo fabricate compos-
ites of wood and recycled plastics.

| THE RECYCLIMNG WORLD is populared by

numerous ndche players all seeking to find
the highest value for their products. Hous-
ton-based Reterra, for example, focuses on
upgrading X-rav films from hospirals. Gen-
eral Manager Jason Ball gays his company
culls the high-puarity silver from the film
and sclls it e clectronics companies and
ather industrial users of silver.

Reterra depolymerizes some of the
remaining PET film to make a relagively
low-walued product thar Ball calls “simple
polvols.” They are sold o companies thar
miake unsaturated ru'ul_'_.':*u:"r resins,

Reterra also chops the PET o flakes
and sells it vo fiber companies or mamufac
turers af PET film and sheet. Produeers of
'.'.:n'u,']-_g_raﬂ-.,' containers pay premism |'|r'.~|';--:
for spectally processed recyeled-PET resin,
bur the X-ray film that is Reterra®s maw ma-
terial does not haven high enough intrinsic
wizcoeiny towark in thiz application

I contrast to specialied plaver Reterm,
carpet maker Mohawk Industries claims
fio b the ]..'IFE{'!.'I‘ rm,"__.'-:ln:r of PET inthe US.
The company ks highly integrated, control-
ling n mamnusfacturing process that tans
with about 250 million Ib of PET bottles
per vear and ends upwith Bomillion vo 100
i1l 8q vards of carpet.

Frank Endre r'.'l.'1 VECD prl.'-;id.ent off S
rainabde development for Mohawk, says
the bales of bostles his firm bays can be
filthy when they come to irs Summerville,
l:':.'l..pIJ.nT.Thn.-q.'nnl:n:|1i11.1'ri-::-n ranges from
munRdANE CAns and CLFareTe MIms o h



HIGH DEMAND
Filkers provided the biggest U5
market for recyched PET in 2005
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exotic. “One day, we lad an engine block
thing came ina bale,™ End n'n'_ri SIVE

Thee company purs the booles through
various sorting processes before they are
chopped up and purified imto “go¥-plus
FIIJH.'" flake that i5 extruded into small fila-
s, Oeher materials thar the COMPRY
pets, suchas ru:-l'.-'_|1:r::-p1.'lt-|'.q' CHpS, AN £x
truded imto the hollow cores that the final
carpet is WT.;IPT!{‘{! arcumsd

The company built s recyeling plant in
1o, not out of 3 commitment ©0 sustain-
able development, but po cut costs. “Itisa
pooad source of rmw materials that we could
actuaally sdd value eo,” Endrenyd sive, not
imgr theat it has also saved the firm money,
Since it opened, e notes, labor costs have
increased to the extent that produding
recycled resin now costs abour the same &S
berying wingin materials. He sys it wouald be
challenging for a comparmy to 2ot Ino recy-
climg now,

But the world's largest consumer of PET
resin is an:'-'iny,juqr that, Coca-Cola sakd in
Seprember that it will spend S6omillion
on rn'g,':;l ing imthe U5, Among its Invest-
ments will be the construction of 3 100
millson- ||1-F|-|'I'-:.'|'.'II' r-:u':.'u."li e p-' ant in ‘ip.. r-
ranbarg, 5.0, ina parmnerahipwith PET
recycler United Resource Recovery Corp,

The plant, expected to start up in 2000,
willuse URRC's '.-t!.'hn.r'. UnPET prOocess to
chemically clean up PET for food-grade ap
plications, The technology is already used
i URRC'S cnam prillot plant, at a plant it built
for Coca-Cola in Mexdco, and h:.'rl.l.'-.'-l Cons
0% kR Eurape.

A key partner for the Spartanburng proj-
&t willl be Coca-Coka Enterprises (OCE),

the bottler that handles abowt 80% of
Coca-Cola's voluemes in the U5 CCE has
eztaifished Coca-Cola Recycling, which
will handle procurement of PET bottles for
thie pl.1:|11'. (CCFE will aleo be the I:.'ur'g-u_-y: USET
ol the plant’s ourpar.

John Burgess, CEQ of Coca-Cola Recy-
climg, sxvs the venture's near-term goal is
to incorporate 10% recycled content into
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new bottles and o gradually increase the
lEwvel from there, “We're I'u_'m!_' a little cau-
thous because we don't wan o go oo s
too soomn and have it adversely affect the
performancs of the bottle,” he s, He
motes, horwever, that Coca-Cola includies
&= mch as 5o recyeled content in bortles
in Switzerland and more than 19% congent
elsewhere in Europe.

Chemis sommitrment.
WA AL £ COM TRIGAMEMD
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MANY MARKETS
The larpest domestic use of recyched
HOPE resins in 2005 was as bottles
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In the LS., recyched material has been
incorporated into beverage bottles since
the 1900, but the amount has varied over
timeand by reghon. The problem for Colee
heas been the availabilicy of food -grade

recycled PET. “There has been a variery
of available supply out there. Someofit is
good, some of it s not as pood,” Burgess
says, “Cne of the greatest things about
Spartanburg is continuity of supph.”
Existing recyclers are eveing the new
market entrantswarihy, They say they alreasdy
hanve erouble obtaining postconsumer plas-
tic to run their facilities, and they fear that
Coke's entry imo the market will make it
aifficudt for them (o eam a living, “They will
airive the bale bartle price wiry up fora shon
period of time,” s Reterra®s Ball, “Anybody
thest's weak, than's it They're done.™

RECYCLERS ALSO have oompetition
from companies that by up baled bottles
for export 1o Asla Some 162 million [bof
HDPE bottles, almost 18% of what was
recoverad in recycled p 5, WIS £X
ported in 200s, acconding to ACC, *We
have a rremendous amount of competition
from foreign buyers for our mw material
feederock.™ KWs Saunders sys,

But with the right incentives, obsarvers
think more material can be extracted from
the consumdng public, This is why Coca-

Caola ks investing in Philadelphia‘a Recvele-
Hank, which operates an mcentive-hased
recycling program inwhich resbdents eam
coupons redeemable at partici |'.urril|.g retadl
ers. The compary savs the program helped
bt recyeling rates in Philadelphia from
155 10 5056,

Judith Dunbar, director of environmensgal
amd technical issues for packaging and con-
sumner products for ACC's plastics division,
sees the need for still mone iImprovement In
this area. “Given the supply-and-demand
dymamics of recyeled fisedstock, it's inpor-
gt that we continue to support collection
infrastruactare, as ie's often the case that
demand owt paces xupp]:.'." ghe KayE.

Indeed, Saunders poines cut thar only a
gquarter af the FET and HDPE bottles man
ufactured in the ULS, voday are belng recy-
cled, As rn:q':li.n!.: 'p'lunl;s “ctarve for mate
rial," the rest of this potentlal feedatock b
podng o landfills. Saanders contends that
it*s up vo municipalitdes like New York Clry
and San Francisco to better advertise their
programs and moge fully engage the public,
*There i not enough scrap material being
collected,” he says. B
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