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General Guidelines




Introduction

The guidedines have beaen compiled to halp maximise the
opportunity for plastic packaging to be mechamcally
racycled, without wunnecessanly restricling material
choice, and to help maximisa tha valus of the post-used
material resulting from the mechanical recycling of the
packaging.

Up-to-date guidelines can be used 1o support 8 process
of continuaus environmental improvemsant, a kay elemeant
of both Sustainable Development and Corporate Social
Rasponsibility.

Caraful selection of malerials at the design stage will help
overcome potential legislative issues, reduce cost and
help consenve rescurces by avoiding obstaces o
racovery, improving yields, producing less waste and
ensuring a higher value of he recovered material.

The information contained within the guidelines imples
no criticism of any matenal and merely seeks to point out
that cerlain combinations should be avoided to maximise
e recyclability of the plastic packaging in guastion.
Flastic matenals thal cannat be processed with the main
material at besl reduce reprocsssing yields and can,
unless care s aken in the design, significantly reduce
process afficiency and introduce uwnacceptable cosis.
blatncas

summansing malerial compatibilities  are

providad within sach material specific guidetine .
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Follawing the recommendations provided im these
guidelines should awvoid the necessily o evwaluate
component compatibiity. Howevar, 1 usa of non-
recommeanded material combinations is dasired, then
the wser may armange for more definitive compatibility
evaluation tests to be camed oul The key
organisabions listed on pages 73-74 have developed
testing protocols that can ba used to accurately assass
the compatibility of packaging designs with a spacific
malerial recycling siream. In  addition, specific
apphcations (e.g. food coniact) may shpulate more
demanding requiremeanis than provided in these
genaral guidalines.

Ganeral Principles for Container / Components

In an ideal word, use of mono-materials of mixed
malerials of the =ame type are lhe preferred choice
from a recycler's point of viaw. In this context, iype
maans materials that for all intents and purposes act as
if they were a homogeneous maternial i.e. thay are fully
compatible, do not downgrade the properlies of the
recyclad plastic and can be sorled and subseguanthy
processad as if it were a single material.

It is recognised thal o provide both the technical
properties required and (o sabslty user needs,
sometimes a combinalion of differant iypas of material
15 raquired. Under these circumstances, matenals of
different densities should be used o faciitate the
saparation of incompatible matenals during mechanical
shredding or crushing, o during the subsaquent water-
based washing process. Combinations of differant
types of plastic with the same density ranges should ba
avoided.



Unpigmented polymer has the highest recydling value
and the widest variety of end wses. Therefore, use of

unpigmenied plastic containers is preferred to pigmeniad.

For food contact applications. the addidional specific
raguirements of traceability, guaraniee of the use of
gualified processes and producer responsibiity for
recyciates would ensure thal specifiers use only food
approved additives bo mainiain the potental for the
racyclate to be subsagquenily usad in food applications.

Residues

To halp ensure packs are emplied fo their maximum,
packaging designers should carefully consider what good
design featuras can ba moorporated o aid the emptying
of packs.

Faor exampla:

& Design the pack with a wide neck.

# Consider using a pack ihat can be stood inverted lo
ease emplying.

Mom-stick additives can be usad to reduce the cling of
contents to the condasiner to ease emplying. Such
additives should not, howewver, affect the ultimate
racyclability of the pack.

|8

‘General Guidelines

Mo firm larget figures can be provided as 1o what
constitutes acceptable residue levels as these will be very
dependant upon pack size and product viscosity. As a
rough guide however, for non-viscous products (ie.
where thickness is similar o water) aim for S0mil-28ml
botile residues <10%. 100ml-4989ml bottles < 5% and
S00mi+ boffles <2% botte resides of declared contents
when considered empty. For viscous contents it is not
practical o sel targed residus guidelines as the amount of
residua depends in part on the properties of the condents.

Composite Materials ! Barrier Layers

Where a composile matenial is nacessary to provide the
requisite properties (eg. provide a barier funchon) and
cannot ba designed in such a way that the different types
of malenals can be separated mechanically or are
compatible with the recycling stream, consideration
should be given to the use of thin layers (e.g. vapour
deposition).

It should be rmecognised that lightweight plastic
laminates {especially those of thickness =100 microns)
which are highly enginesred and weight effective
packaging materials, in general ara nof currently recycled.
In mairland BEwrope, at present enerngy recovery is the
optimum  treatment route Tor such matenials. In the UK,
thara are alternalivas, such as the system developed by
Enval for laminales which include an aluminum layer. The
Enwval system will segregals any constituent aluminum for
racyching. Details of this system are outlined on page 64.



Colour of Plastic

Caobour interferes with the mechanical recycling procass
in bwo main ways: Firstly, strongly coloured plastic
material has a much lowar economic value than non-
pigmented plastic. Secondly, heavily coloured (and
hence strongly light absorbing) plastic may interfere with
aulomated sorting machinary that uses NIR speciroscopy
to identify tha nature of the plastic. Such equipment relies
on the reflecton of MIR radiation and thus there = an
izsue in identifying plastic items confaining carbon black
pigment.

The amount of colour to be used should be minimised as
much as possible within the constraints sel by lechnical
considerations., branding and consumer acceptance.
Whers use of colour iz necessary, designars ara
encouraged to consider altermative approaches that will
further facilitate recyclahbility. Sometimeas using colour
may offer overall resource benefits, for exampla in the
raduced usa of anergy durning bottle blowing. Some soft
drinks manufacturers usa fast reheat plastic resins thal
necessarily contain carbon black. Sometimas thesa
rasins ara colourad o mask conlaimers havimg an
othenwisa grey appearance.

Awvpid direct prnting onto natural (not coloured or
opacified) plastics.

Feadly separable attachments allow reprocessors to
ramave associated contaminants such as pigments, inks
and rasidual adhesives, heraby raising the quality of tha
racyclate. This is partculary significant whan the primary
packaging polymer is colourless or ‘natural, Whan tha
primary packaging polymer is pigmeniad, e.g. coloured
HOPE, the reprocessor specification is less sensitive to
low levels of ink contamination and in this case the
polymer type of the labsl, cap and othar attachments
shiould be matched to that of the containsr.

Im tha Future, these restrictions may be able o be refaxed
with the commercialisation of feedstock racycling plants.
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Closures [ Closure Liners / Cap Sleeves | Seals

Closures, linars and cap seals should not intarlers with
the recyclabifity of the malerial o be recycled and
ideally be rmecyclable themselves, prefarably in
conjunchion with the plastic of the man container.
Unfariunately, this does not mean PET closures on PET
baotiles. Idaslly, PP closures are used on PET botthas.

Chozsura systems that contain no liners and leave no
rasidual rings or atachments when removed are
opfimum. Designers should assume seals may be
pushed back info emply conf@iners and choose
matenals accordingly.

Avoid use of metal caps. They are more difficult and
mare costly o remove in convenfional reclamation
sysiems comparad to preferred plastic closure syslemds.
Matal residues cause unacceptably high plastc
rejection rates with the metal deteciors inslalled in
sorfation lines and residuss can calalyse polymer
oxidation and block inmjecton nozzles. Aulomatc
sorfation equipment such as eddy current unis or
glectrostatic  separafion eguipment
aluminium closures from recovenad polymer. Howewver,

can rm@amove

mof all reprocessors have such eguipment and small
amounts of aluminium may remain to causa problems.
In addition, most reprocessors Use a caushic wash and
any aluminium residues will be converted to aluminiurm
hydroxide, which will then become a contaminant in the
recycled material, thal could prevent its suitahbility as a
food grade material (e.g. in the case of PET). Use of
threaded / snap-on melal dosures should be avoided,
as these cam be difficull and relatively expensive o
ramove. Prised off {(crown) caps are acceplable
prowvidad they are complataly datached from the boffle
on opaning and cannol be pushed back on [ into the
canfainer.



In cerain cireumstances, seal rasidues and minor
components of a different type of plastic if presant in very
minor amounts, may nof significantly interfere with the
racycling process or the quality of the recyclad matarial.

However, this should nol be assumed and further
guidance should ba sought in thesea instances.

In applications where tamper-rasisiance s raguired,
infegration into the design feature is preferable. Provided
functionality can be maintained, sleeves and safety seals
should be designed o completely detach from the
contzirer or be easily removed in comventional
separation syslems. Hherwise they will acl a=

comnramimanis.

Where a removable sleeve is used on a battle, the botile
may ba cormectly laballad as recyclable, if the sleave s
imtended to be removed by the consumer. Instruction o
ramave the sleeve should be includad on the labaling

if a full sleave was to be left on, there is a risk that the
bodtle may not be corectly recognised by modem
auiomated Mear Infrared {NIR) sorling equipmeant, in
which casa the bottle could be either mis-read, or at
warsl possibly rejected and sent 1o landfill

Labels ! Safety Seals | Adhesives

The typa of labels and adhesives wsed has important
implications for ease of containar recycling.

Amount of adhesive used and surface coverage should
be minimsed bo maximise yield and aase reprocessing.
Water solubls (or dispersible) at &0 to 80"C {140 to 180
*F) and hat mell alkali scduble adhesives are the
adhesives of choice as they are the most raadily
removed during reprocassing. Label adhesives that can'l
be remowved can coal the plastic regrind and embed
urrwantad contaminants.
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The Eurapean Plastics Recydlers (EuPR) have producad
a list of hot malts acceptable for mechanical recyclers
thal can be found on their web sile. This list i5 not
exhaustive and other adhasives may also ba suitable.
APR in the USA have also developed testing protocols
for adhesive manufacturars to use to avaluate the impact
of any adhesive product on convantional PET and HOPE
botile reclamation systems. The European PET Baottle
Plathorm also has developed similar protocols o test
acceptability of adhesives in convanhional European

botile recydling syslems.

For boltles; sleeves and wraparound or collar labels that
are only glued fo the containar at only a few points are

oplimum.

Foil safety seals that leave remnants of the foil and f or
adhesive should be avoided.

Labels should not delaminata in the washing procass.
Usa of paper labals on bottles is not ideal, as some fibres
can be carmed over info the recycled plastic, causing
problams such as surace defects and pinholes during
the blow moulding of the recyclale. Paper labels also
may pulp in the wash tank. They are accepiable,
howeawer, provided they are attached using waler soluble
adhesives and are nod coated in such a way thal
prevents separation and removal from oocuming during
rapracassing. For this reason wse of decoratwva |
proteciive finishes {(e.g. foil, lacquers, coatings, eic.)
should be minimised.

Metallised ! foil labels increase confamination and
saparation costs and should be avoided whenevear
poesibla.



Dreposition techniques that provide a very thin layer of
mefal (only atoms desp) are accaptable however and
are lhe meathod of choice to provide a metallised affact
an labals.

Where in-mould labelling is desirable (e.g. to protect
containers freguantly coming into confact with oils or
water) the sama plastic as he containar should be used
wherever possible.

Haference should be made to the specific maftenal
sheals o obtain more detaded nformation about
acceptable options for labal matanals.

The choice of label should not hawvs the polential to lsad
o an emar in the identification of the material used for the
containear iself. This is why varous published guidelines
for bottles often stipulate that the slkeeve labels should
cover no mona than 40% of the bottle surface. Thus, full
bolile sleaves, if desired, neead 1o include sufficiant clear
araa so that automatic sorfation eguipment can propearly
identdy the polymer resin used o maka the bottle,

For pobs, wbs and trays and other plastic tams, a label
should not cover maore than 0% as presanted for sording.

Pigments | Inks

Inks and pigments sslected to colour and print tha
confainar and label already have to comply with existing
restrictions on the use of heavy metal components and,
althouwgh bayaond the scope of these guidelines, also with
ralevani health and safely regulations.
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In any case, hazardous substances should be avoided
in the inferests of good manufacturing praclica and
haavy metal inks nol used for printing as they may
confaminale the recovered plastic. For these reasons, i
is recommendad that the regulary updated exclusion st
for printing inks and relaled proeducts, provided by the
European Prinfing Ink Asscciation (EuP1A) is followed.

Inks that woukd dye the wash solution showld be avoided
as this may discolour the recovered plastc diminishing
or aiminating its value. APR, MAPCOR and The
European PET Bottle Platform have lesting protocols io
assist labal manufacturers to assess whether a label ink
will blaed in a conventional PET recycling process.

Heavily pigmented contsinars shouwld be avoded. They
can resdlt ina significant increase in the dansity of the
polymer theraby causing saparation problems and can
also cause problems for aulomated sorting equipmant

using MIF sensocrs.

Other Componants

The use of other components of a different matenal {a.a.
handlas, pour spouts) is discouraged as they may
reduce base resin yield and increase separation costs.
When raqguired. compatible materials (preferably
unpigmeantad) should be used.

There is a prograssive request, primarily from retailars,
for RFID: (Radio Frequency ldentification Dewvices) o
be applied to packaging. Whila thesa tags offer potantial
logistics and other benefits, they are in genaral
undesirable from a recyclabdity point of view al presant
at the adhesives and metals reduce efficiencies and for
confaminale the recycling stream. Use of RFIDs on
plastic packaging is discouraged and therefore should
be avpided unless they can ba shown to be compaliible
with the ralevant conventional plastics recycling stream
and demonstrated not to create any disposal issues
basad on thair materizl content,
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Material Identification

Ta facilitate the visual idenification of plastic types during
manual separation, major plastic components (container,
caps, and hids) should camy a matanal dentifizr. Matanal
dentification is also of use when recycling indusirial
wasie eithar intarnally or axternally or whare clean wasie
streams, components or packaging are being recycled
from indusirial !/ eommearcial sources where washing /[

saparation is unnacessary.

In Europe, matenial identification is voluntary, but if it is to
be used then Commussion Decision 9711 28/EC should be
followed, although the widely adopted and substantially
simitar 5Pl system. developed in the US for plastc,
seems also o ba acceplabls.

The symbod should be shown dearly and ideally moulded
into tha container / component.

Oin containers, the marking should be clearly distinct from
any other latter or cavity reference number o awvod
confusion. For consistency, matenal identifers should
genarally be embossed on the base of a conlainer.
Excaplionally, the identifier can be localed on an
aliemative position close lo the base (e.g. lo avoid the
risk of cracking due {o botthe design).

Printing the material identifier on & labal should be
avoided, as this is likely fo lead o confusion as it could
rafer to the labal material, the containar plastic or the full

contaimer.

With the increasing use of automated sorfing for
housshold waste, the mrecycders need for material
identification is bacoming less important. Even so, this
shiould still be used as an aid for corsumars when sorfing
for recycling, as cerlain polymer producis may be
collscted in certain areas.
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Markets for Recycled Plastics

Recycling benefils and economics are maximised when
the qualty of the recyclate is appropriate and there are
strong and diverse markel oublets for the secondary
matenal recoversd. Today, there are opportunibes to
manufacture a range of plastic packaging products,
including food grade applicalions such as containers and
trays, with a proportion of recyclad plastic. In this latter
case, iraceability is a critical parameter. Designers should
consider the possibility of including recycled plastics in
thair packaging for both environmental and commercial
MEas0Ns.

Integration of Environmental and Legal Aspects
into the Packaging Design Process

The design of packaging is a complex process and is ofien
a kay element of product change [/ new product
mtraduction. If envinonmental and regulatory assessments
are included with the wide ramge of inputs that have o be
faken into account al the start of a project they can
become parl of the process of mammising the product
opportunity. Where environmeantal considerations are an
aftarihought isswes are invarably more difficull o resalve
and can lead o significant on-cosis and senous Ume

delays.

It is recommeanded thal companes adopt 8 new product
inmowvation process  that aulomatically includes  an
environmantal assessmant. |deally, this envircnmeanial
assessment becomes parl of a recognised environmeanital
management system [e.g. IS0 140017). The Europsan
CEMN standards (see Appendix 2) provide an excsllent
management approach for carmying oul this environmental
assessment. Following these slandards should ensure
that companies automatically cover the key environmenial
aspacis thatl need to be addressed for packagimg. Use aof
the present document by packaging designers | specifiers P .
should help ensure that the key criteria coverad in thesa

slandards conceming plaslic packaging has bean salisfied.
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Gensaral guidelines apply to all plastic malenals used for packaging. Specific guidefines have also been produced for
plastic packaging whers the main matarial is based on PE, PP, PET, PS5 or PVC. Thase materal specific guidslines
complement the general guidelines and should be used in conjunction with them whare appropriate. In the unlikely evant
that the genaral and specific guidelines appear contradictory, the matenal specific guidelines should take precedanca.

The compatibility matncas contained in lhe malerial specific guidelines are divided into three columns, namely:

« COMPATIBLE for recycling in most applications
o NOT SUITABLE lar recyching

The maaning of thesa three columns is as follows:

Generally the materdal s compatible | Use of material could cause severe | Material is generally not compatible with
with or separable from the rmain material | recyeling Bsues il used in large vohemes. | or separable from the man material in
and & acceprable in  induswrislised | Under cerain specilic conditions  the | cwrrent industriaksed recycling
recycling processes n large volenmes. material rmay be recyclable, but this | processes and will therefore cause
would need to be confirmed with the | severe recycling lssuesf case rejection
appropriate  recycling  organisations | of recyclate I present even at low
andfer recyelers. il Lirries.

It should be noted thal under cerain circumstances suppliers may raquire, for a specific application, recydled matarial
that conforms o the most demanding requirements outlined in the material compatibility matrices supplied in this
documant, as evidenced by the following example:

Example - Polyathylena

For the manufacture of polythene botlles from recycled HDPE, cne
UK manufacturer highlights the imporance from a recyclabiity
parspective af tha HOPE material stream including only containers
made from HODPE, linerless HOPE caps, labels made from only HOPE
or paper and that any insarts or other minor components are also
manufactured from only HOPE.
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General

The mecommeandations given in this seclion wara onginally
written to cowar PET boltles. As explained earhier, these
guidelines are driven by the requirements of the mechanical
recycling process. Some of the current restrictions (especially
for barrars | opacity [ colour) may be relaxed as more
recycling plamts come inlo commercial operation. These
banafits are likely to be realised first with PET bollles, as
these plants ara likely to focus first on PET bollles as the
source material. For efficient separation and removal in
comventional density separafion processes, pars of the
packaging system that are not compatibla with PET should
have a density = 1 g/ cm3.

Material /| Material Combinations

Confaminants which generate acidic compounds during
exirusion cause problems when recycling PET, as these
catalyse ester depolymensafion reactions, decreasing
intrinsic viscosity.

& range of contaminants including PYC, rosin acids from labal
adhesives and EVA cap liners can act as sources of acids,
PWC contamination is a potentially major problem as the
similar appearance and overlapping range of densities make
the two polymers difficull o separate. PET melis bebwveen
250°C and 260"C, and at this temperature PYC begins o
decompose preducing HCL. The presence of very low levels
of PVC (cab0- 200ppm) in recycled PET
measurabla delerioration in chemical and physkcal properties
and can render large amouwnts of PET useless for mosi
recycling applications. For this reason, the use of PVC
components of amy kind with PET containers should be
scrupulously avoided. Thesa componants genarally include,
but are mot fimited fo closures, dlosure liners, labels, sleeves
and safely seals.

Other types of PET thal share the same matarial identifiar
may cause problems in separaflion and conventional
recycling. Usa of PLA (a biodegradable material) with PET
should be avoided as the polymers are incompatible and not

resulis in

readily separable (both have a density = 1glom®). The
presance of very low levels of PLA in PET causes haze and
a deferioration of physical properties wilh the recycled PET.

In addifion, PLA causes processability problems in the
driar as il malis al the drer temparature.

Elends of PET wilh other resins are undesirable unless
they are compatible with PET recycling. Incdusion of
nucleating
scavangars and athar additves for visual and technical
effects should be examined on a case by case basis for
thair impact on the overall plastic recycling stream. Such
additives which cause the PET io discolour andfor haze
should be avoided unless means are readily and
economically available to minimise thair effecl

agents, hazing agents, fluorescars,

Barriers | Coatings

Mew PET bolles imcorporating additives or barriar
materials o further improva bamier performance are
canfinuously being developed and will &t soma ftime
challange existing recovary schemes. Nom-PET multi-
layers or coalings are not always fully compatible with
current recovering  lechnologies and may reduce
racovarabilify of PET bolfles. Indeed. constituants can
ba difficult o =separate. (It is accepled thal nmewar
containers and containers for oxygen sensitive conmlants
may be multidayer and will, therefore, require additional
attenfion duning recovery operations). The Europsan
FPET Bottle Platform has published guidelines to halp the
FET production, filing and recovery chain evaluata the
impact of such botthes. EVOH barmers in particular have
a history of causing significant issues during recycling if
residual levels are == 500ppm. This could include haze
and colour issues at low levels and deterioration of
mechanical propartes at high residual lavels.

The Europsan PET Botibe Platform remain against the
current use of EVOH as a barrier with PET bottles. This
view is also reflecied in the USA. Hence EVOH as a
potential barrier material with PET is not recommeanded
at this fima. As indicated previoushy, if use of this non-
recommended materal combination is still desired, the
wsar may amange for more definiive compatibility
evaluation tests o be caried cut.
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Product manufacturers and their suppliers would nead
fo ensure thal before launching onio the markel that
levals employed are minimised and that data to show
that the proposed packaging provides both a recyclate
that satisfies all technical requirements (especally
discolouration and haze) and that recyclers in genaral
can achieve the separation efficiences required is
available. Altamatively, whera performance enhancing
barrer layers ara used which could inferfera with current
racycling, for example in PET beer bottles, it is imporiant
o enswre that the container 15 easily distinguishad and
soried from comventional PET botbles. For axample, in
the past, PEN was becoming prograssively more used
to provide additional barrier properties. Whan PEN in
varying amounls is reprocessed with PET  the
composition and physical properties of the recoverad
matenal vanas, polentially resincting the range of
applications for which it may be used and hence the
value of the recyclate {e.g. PFEN tands o brown on
re-heating and fluoresces and this has implications for
garmeanis made from recycled PET fibres). lis wse in
packaging is restricied currently fo the reusa markel. If
recycling is desirable when it eventually reaches the end
of its useful life, then a saparate recycling stream from
FET will be necessary to avaid the issues discussad.
Clear plasma coatings in general cause no recyching
issues, although usa of high levels of carbon should be
avoided. Other exfernal coatings (a.g. 02 ar CO2
barrars) can cause issues. To be accapiable the bamer
neads to flake off the PET and be efficiently removed
during reprocessing. European PET Bolile Platform
protocols have been developed o test suitahility.

Colour

MNom-coloured, unpigmented PET nof only has the
highest value and the highest recovery ralas but also the
widest vanety of end markets. Al presant, linted {other
than light green and blue fints) or opague PET bottles

are nol desirable to many PET recyclers becausa the
quality of thair and products are colour sansitive.

As a result, strongly coloured PET is rejected by many
recyclars and can inferfere with the recycling process
and thersfore s wuse should be avoided as much as
possibla.

The use of opacifiers should be avoided as they
significantly reduce the value of the PET recyclala. The
presance of TiDZ in particular causes breakage during
fibre production and thus wse of this opacifier in particular
should be avoidad.

Closures | Closura Lines

EWA liners are only accepiable in combination with
plastics. When combined with aluminium they cause
contamination and thus should not be used

Conventional silicone seals (densily == 1 glom?®) are
neither compatible with PET or easily separable and
therafore should not be used in combination with PET.
Seal manufacturers have recognised this problem and

are now designing silicona seals with a density < 1 glom®.
These seals should be separable from the PET and
avoid potantial issus. Potential users are recommaended
o check thal the supplier can provide proof of the
compatibifity of the seal with conventional PET recyching.
It is also worth nofing that whilst this development was
designed to overcome potanbal issues within the PET
recycling stream, thase lower density siicona seals have
the paotenbal to end up in the polyolefin stream and
adwarsely affect the guality of this stream.

Closures made from PS5 or thermoset plastics are
undesirable and should be avoided. In general the use of
aluminium closures should be avoided, as they are more
difficult to separate from botles compared fo the
prefarred closure systems (PP and HOFPE) and add both
capital and operating cosis to conventional reclamation
syslems. Foil safely seals that leave foil or remnanis or
attaching adhasive on tha PET bottle should ba avoidad.
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Labelling

Polypropylens and polyethylens ame the preferred label
materials. Foil, |lscquered and coated labels become
contaminanis and are undesirable. While PS5 skeeves e
tolerated by many PET recyclers, o ensure that they can
be separated easily in the floatation or wind sifting
processes, they should only be used whare the PS
matarial is of low-density form (ie. <1 g/em3)suchas a
foam. Presantly all direct printing and decoration
contaminates recovared PET in comantional rectamation
systems and discolours the comvanbional base matarial.

Colour and printing therefore (other than date coding)
should be confined to labals.

Other Componants

It is preferred that base cups, handles, transportation aids
and other attachments are avoided but if used, they should
not be welded {o the container. If atischments are glued
on, they should ssparate in hol agueous delergenl or
caustic solution (60 to BO"C).

Material Guidelines - PET Bottles

MAY BE SUITABLE for recycling
for some applications
Codour Clear ¢ Light-blue / light fanks dark biue [ dark green / brown [ Opague / sobd cobours
Strong ok Carbon Black
Barief /  |Clear plasma coating External coating / PA - 3 Layers EVOH / PA monolayer biends
E Coatings
Additives UV stabilisers 7 AA
Blockers J Mmoo frosiles
Caps PP Steal J Aduminiam £ PSS PVC S
- |HDPE. LDPE - Europe only Thetmosets
g srals PE f PP Silicone [density <1 gfcm ) PE f Abuminium
Sllig o (density = =1 g/cma)
Dimect HMone [ Embossed J Minimal direct printing. e.o.
Printing II'“'H printing (minimal) producthon of expiry date
Labels  |HDPE / LDPE / PET PUC
PP/ OPP papEr Metalised
|bess than 609 coverage on face over B0 coverage on face
é Slmeves PE f PP f OFF / EP5 {density <1 PET PVC / Full body sheesves
& [t o/am.) PS (density = 1 g/cmu /[ PET-G
E rashsbunga]
Foamed PET / Foamed PET-G
Adhesive |removeabils not remowabie in water
water soduble in &0 - BloC
Lvk EuPLA god manulactuning Inks that Bleed and dye wash-
| praciices ffor non food applications) sabution
o Ll PP HOPE S LODPE GLass components
Z [serars
(=] Metad springs £ ball bearings
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Material Specific

Guidelines - PET

Material Guidelines - PET Trays

MAY BE SLNTABLE for recycling
for some applications

Colour | Clear / Light-Blue / lght Lnks dark blue [ dark gresn J Brown § Opsgue / solit cobsurs
ki, e Carbon Black
o (Baimier/ | None PE Barrier Layer
E Coatings EVOH
Additives | Minimad silbcone surface coating (de- | Oz scavengers [ UV stabilisers £ Al
i““"" biockers § Manocompaosites / Ant-
hock
w |lidding  |No residee after removal by
3 |nlm CEEmErR
E or % main pokbymer (PET)
Disect Mone / Embassed J Minimal direct printing, e.g.
Pointing |, .. acinting (minimai) production of expiry date
Labels HOFE FLDPE /S FET PYC
PP/ OPP papel M etakised
é less than 60% coverage on lace over 6% coverage on face
- In Mould label
E Adhesive | removeable not remoyable in water
wiater sodubbe in 60 - BOoC
Ik EuPMA good manutactuning Inks that bleed and dye wash-
practices (for non food apphcations solution
Inserts HOPE / LDPE § PP 7 PET / paper PVC /7 PS/ EPS S PU J PA [Nylon]
] PL iPolycarbonate) £ PMMA
5 ey
Thermoset plastcs | Metallic
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Material Specific

Guidelines - HDPE

General

For efficient separation and removal in conventional density
separation processes, paris of the packaging sysiem that
ara not compatible with HDPE should have a density > 19
fema.

Colour

Applications using clear, colourlass polysihylens have tha
highesl recycling value, therefore use of unpigmanied
confziners is prefarred. Coloured condainers, tubes and
fitms are accaptabla.

Barriers

Some applications require the use of addiiomal barmer
layers for specific apphications. The use of non-PE layers
should ba minimised (ko maxzimise PE wield and reduca
podential contamination and separation costs), bul when
required thay should be compatible with or easily separabla
from PE in conventional recycling systems. Current HDPE
racychng systems can folerate the use of low levels of
EVOH layers. Simiary MXDE and ofhar nylon-based
barrier layers are iolerated, pariculary i tha layers are
readily separaled from the HDPE in convenlional
raclamation systams. In all such cases thair content shouid
be minimised fo the greatest exlen! possible to maximiza
HOPE yield and reduce potential contamimation amd
saparabon costs. PVYdC bamers should be avoided.

Additives

The usa of addilives [ filers such as calcium carbonate,
talc, ete. in concentrations that alfer the density such that
they cause the HDPE plastc to smk in waler or altar tha
properlizs of the regrind are undesirable and should bea

avoided. For this reason, tha HOPE density should be kept
at == 0.985 clomd.

Other Components

Use of PVC componenis should be avoided as they can
cause discolouration and malodour.

HOPE Bottles - Material | Material Combinations

Unpigmanted, homopoelymer HOPE bottles generally do
not use a muliidayer construction at present It is
possible thalt fulure boitle designs, however, might
require the use of layers for specific product applications
and then the bamer advice given should be Tollowead.
The principal polymer confaminant of recovered HDPE
is PP from boltle caps and bottles. HOPE and PP are
ocpaque and lass densa than waler and conseguantly
difficult for reprocassors (o saparate. Even in the small
number of reprocessing plants able 1o separale PE from
PP, this iz nok common as i is costly o carry out PP has
a higher melting point (180-170°C) tham HDPE
{ca130°C), and so does not dispersa readily in the HODPE
recyclate mix. PP contamination can limit the recovered
HOPE specification to lowsar wvalue applications. In
general, a leval of PP confaminafion wp fo 5% can be
toterated im the folal mic and levels of PP cross
confamination in finishad product are frequently at
amound 5%. Higher levels e.g. 10% in the botal mix can
b tolerated for certain lower specification applications,
When designing packaging, it is recommended that PP
levels are restricled o 8 mazimum of 5% o avoid
potential end usa msues. This is in line with US
recommendations. Higher levels may be possible bul
this would require the difficult task of investigating the
likely effects an the tolal mix during recycling. HOPE is
wery suscaeplible to contamination from the confenis a.g.
pestickdes, motor oil, elc.) which can resull in colour and
cdour problems. Whilst recyclate derived from milk
botfles can result in malodour isswas, this should be
avoidable wuwsing a hot washing siage  dunng
reprocessing. HOPE containers used for mineral oi
based products (e.g. molor od) are not genarally
macharically recyclable as they can cause rasidual
malodour issuss but more importantly. the oil migrates
imtg the plastic and 5 nol removed during normal
reprocassing operations.
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" Material Specific

Guidelines - HDPE

Colour

In general homopolymer boltles are unpigmented
whilst copolymer HOPE botiles {detergent boltles) are
pigmented. Indead, some plastc mecyclers use
pigmentation as tha basis for distinguishing and
saparating copolymer from homopolymer containers.
For this resson a8 commumicabon program to aledt
recyclers o the potantial confusion should accompany
any use of unpigmantad copolymer botlles. In muli-
layer HOPE bottle designs, the uss of innar layers of
the same colour a5 the ouler layer is prefered o
maximise recyclabiity but inner and outer layers of
different colour can be tolerated.

Closuras

Tha use of closures that are the same colour as the
botlle is desirable (although not essential). Fail safaty
saals that leave foil or remnants or aitaching adhesive
an the HOPE bottle should be avoided.

Labelling

In applications wsing unpigmented, homopalymer
HORPE, all diracl printng ather than date coding, used
aither for prodwct labeling or decoration, presently
contarmnatas the recycled unpigmented HDOPE in
conventional reclamation systems. Use of PVC labels
should be avpided as during the density separation the
fail i5 50 thin that it is carmied over with the PE and does
not sink as would be expected from s infrinsic dansity.

Other attachments

The use of any other aliachments is discouraged, as
they reducs base rasin yield and increase saparation
costs. IF attachmenls ara added to a bottle, they should
be made from eidhar materals that are easily
sepamable from HOPE in conventional separation
systems or are compatble e.g. PP, LDPE or
praferably, unpigmantad, homopolymar HOPE. Lise of
PP or LOPE altachmants, if necessary, should ba
limited to less than & parcant of the total bottle weight
wherewer possible as highar percenfages can
contaminate the HDOPE for many recyding
applications. If pour spouts are added 1o a botile thay
should aliow for complate removal of product contents
and be designed o leave virlually no product residus
when tha botlks is amply. f adhesives are used to affix
aftachments. they should be water-scluble or
dispersible at lemperatures betwean 80°C and BO°C in
order to be removed in convantional washing and
separafion systems. The use of attachmenis that
contain metalkc and other non-plastic componants is
dizcouraged and should be avoidad.



34
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Guidelines - HDPE

Material Guidelines - HDPE

MAY BE SUITABLE for recycling
for seme applications
Colour Hatural Light-blue f Green / kight tints Carbon Black
Opague £ Heavy colours
Barrier | Mane EVOH # PA ncl, MXDE) PYIDC
E Coatings
Additives tals § Cal03 | other filiers that
imcrease the densily of HDPE shove
0995 giems
Caps HDPE 7 LDFE /PP Steal S Aluminiam £ PS FPYC P
E Therrmdsels
2 | Liner HDPE f LDWPE f PE<EVA / PP PS5 [ PYL 7 EVA with aluminium
o Leals FE S PR SOPP Aluminksm PVC 7 Sllicone
Drrect Minimal or moderate direct printing, | Excessive direct prinking
Printing  |e.g. production of expiry date
laser printing tminimal}
Label HDPE f MDPE / LDPE J LLDPE Papes PYC f Aluminwm / Metsllised
PP QPP f PS [US only) ower BI% cowerage on lace PET / P& {except US)
é less than 60% coverage on face In Moubd labed
o |Sleeves PEJ PP PVWC /PS5
§ L
E :::::lu]
BAdhesive |water soluble in ambient conditions | water soluble up to BioC not removable m waker
Ink EuFlA good manufacturing |Inks that bleed and dye
practices (for non food applications) wash- solution
= Isigger PP / HOPE f LDPE s compaonsenis
E Sprays : :
5 Metal springs / ball bearingd
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Material Specific
Guidelines - PVC Bottles

General

For efficien! separation and removal in conventional
density separafion processes, paris of the packaging
system that are nof compatible with PYC should have a
density = 1 glema.

Material Combinations

The use of PET componants of any kind on PYC boftles
is undesirable and should be scrupulously avoided. Very
small amounts of PET (in the parts per million range) can
saverely confaminate the recyclale and make i usaless
for mosf applications. Im addition, PET and PV both sink
{dansities are similar and >1 gfem3) and thus are very
difficult to separate n convenbional water-based density

separation systems.

PVC Bottles - Closures

Plastic closures made from HOPE, LOPE or PP are
prefarrad, The use of PET closures and closure linars
iz undesirable and should be scrupulously avaided.

Labels

The prefered label systems are those that
incorporate the label on the dosure, followed by
shirink sleeva labels that require no adhesive. The use
of PET should be scrupulously avoided.

Other Components

The use of olher attachmenis on the boltle is
discouraged but whan raguired, HOPE and clear
PWC should be usad.

Material Guidelines - PVC Bottles

MAY BE SUNTABLE for recytling
for soma applications

Caps PWC / HOPE £ LDPE / PP/ EVA FU PET / PS5 (density =1g/cm.
- Thermo-set plastics £ Aluminium
g f Steel
o |vines EPS (densily = 1g foma) PET
Dimect Minimal or moderate direct printing, | Bxcessive dinect printing
printing | e.g. production or expiry date
Laset printing (mindmal)
E Labeis HOPE f MDPE / LOPE f LLOPE f PP/ |Paper / EPS PET / P5 / Metallised
- OPP J/ PYC J/ PVDC
g Adhesive |water soluble m ambient condiions | water soluble up o BloC not removable in water
Ink EuPIA good manufactuting Iniks thal bleed and dye
Ipratl:i::i. [for non food spplcation) wiash- solulion
[nserts HOPE F LDPE / PP PA (Mylon) / PC (Podycarbonale) PS5 / EPS 7 PU Jf Thermo-s2l plastics
g Unpigmented PV PMMA [Acrylic) / EVA
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Material Specific

Guidelines - PP

General

For efficient separation and removal in conventional
dansity separation processes, paris of the packaging
systam thal are not compalible with PP should have a

dansity = 1 glom?.

PP Bottles - Mataerials / Material Combinations

The use of unpigmented PP botlles is preferred to
pigmanted boitles as the recyclate from unpigmentied
battles will have a greater value due 1o the larger number
of potential applications.

Clarified PP is acceplable when bollles are shown o be
compatible with end uses for recyclale.

Tha principal polymer confaminant of recovered PP is
HDPE from bottles, closures and attachments.

PP and HOPE are opague and less dense than waler and
consequently difficult for reprocessors 1o separate. Since
HDPE has & lower melling point (ca 130°C) than PP
(160-170°C) the overall PP mix will be more folerant to
HOFE conlamination than the convarsa.

Monatheless, whan designing packaging, il is
recommendead that PE levels are resiricted o a maximum
of 5% to avoid potential end use issues. This isin fine with
US recormmandations. Higher levels may be possible but
this would require the difficult task of invastigating the
likaly effects on the tofal mix during recycling.

Barriers

Curreni PP recycling systems can iolerate the use of
EVOH layers. Similarly MXD& and other nylon-based
barmar layers are tolerated, particularly if the layers ara
readily separated from the PP
reclamation systems. In all such cases their conteni
should be minirmised to the greatest exlen! possible to
maximise PP yield and reduce polential contamination
ard separation costs. PYDC barriers should be avoided.

in  conventional

Closures /| Closure Liners

The use of dosuras thatl are unpigmented or the same
colour as the boftle are desirable (although not
assential). Foil safely seals that leave foil or remnants
af the attaching adhasiva an the PP bolile should be
avoided.

Laballing

In applications using unpigmented PP, all direct printing
othar than date coding, eilber for product labelling or
prasenily contaminates the recycled
unpigmentad PP in conventional reclamation sysiems.

descoration,

Other Components

Use of PWC components should be avorded as thay can
causa discolauration and malodour.
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Material Specific

Guidelines - PP

Material Guidelines - PP

MAY BE SUITABLE for recycling
fior some applications
Codour ‘E‘I-Hf.l' natural, or lightly tinted Opaque / Heavy oodours Carbon Blac
Barrier /| Wone EVOH / PA fing, MXD&) P
B |
Bddilieey Clarifier
Caps HOFE / LDPE /PP HOPE / LGPE P5 / Thermosel plastics /
a Aluminéam [ Steed F PYC
g Lidding | No residese afler removal by
o |fitm ||:nl1mmr|:
of 3% maln potymer (PR}
Direct Minimal or moderate direct printing, | Excessive direct printing
Prinkting | e.q. production or expiry date
|Iuer1:-1'inunn [minimal)
Labets HOPE / MDPE / LDPE S LLDPE paper PVC f Metaliised
PP S OFP # PS (US only) ower 60% coverage on face PET / PS5 {ewcepl USH
% tess than 60% coverage on face Ini Mould Label
% [Seeves PP / PE PET / PUC
g [l
8 :::::-;H
Adhesive |water soduble in ambiéent conditions | water soluble up to Blod not removable inowater
ke FuPlA good mamnslacturing Tnks ihist bleed and dye wash-
practices (for non food spplications) solution
Insarts [ HDWPE / LDFE PYC F PSS EPS 7 PU S PA [Nylon)
PET (Heavy)
papet PC [Polycarbonate] / PMAMA
E PET flight) (Acrytic)
=] Thermosel plastics 7 Metallic
inpper PR / HOWE / LDPE Glass components
sprays

Mietal springs £ ball beanngs
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Material Specific

Guidelines - PS

Applications using clear, colourless polystyrene have tha
highest recycling valus. Therefore use of unpigmented
containers is preferred. Coloured transparent containers ara
accepiable howewver, but their recyclability and the value of
the recyclate are reduced.

In principba alurminium lids are accaptable on PS, especially
peel-off ones.

Tubs that have a clear or colourless body and where the
information is presentad on the lid are parliculary suitable
far recycling.

Direct printing is acceptable provided attention is paid o
ink types to avoid interferance with quality of regranulate.

Excessive paper conbeni can cause issues during
recycling and thus wuse of paper |abels is less desirabla. i
used, they should be lightweight and cover only a minor
ares of the container.

Material Guidelines - PS

MAY BE SLITABLE for recycling
for some applications
Multi-layer materiad
{uniess based on PS5 with
g podymers of the same type in
% lmited gquantities)
o | Cobour Clear / natural, or lightly finted Heavy colours Opague / solid colours
Carbon Black
Lidding | Mo residus afted remaval by consume [ Lightweight Aluminiim Toi Heavyweight Aluminiuim Tod
i Lightweight ! PE PET / Heawy paper
Metallised OPET PP PET/ PS
Metallised OPPF
g PET / PS
PET / light papes
P5
PS with PE insedl
PS wilh EVA fnsert
OPs
Dpegt Minimal or moderate direct printing. | Excessive dirsct printing
Frinting |e.g. production or expiry dale
Lasat prinling (minimal)
Labels PE S PP JSOPP J PS Faper PET
E P57/ 0rS PV
5 bess than 609 coverage on face ot B0 COVETagE On fale Mitakised
E En BMould Tadee
2 Adhesive |water soluble in ambient conditions | water sobuble up to BboC not remiovabie in water
Ink EuPlA good manufactring Triks thal bleed and dye
practices (for non food applications) wash- sodution
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Guidelines - Other Plastic
Packaging

The term ‘mixed plastics’ can be used o cover all
non-bottle  plastic packaging socurced from  the
domestic waste stream. This includes rigid and
flexible plastic itams of varous polymear types and
colours that are typically found in the housahobd
waste bin. It excluded plastic botles and nom-
packaging lems. . It is now widely believed that the
tarm is too general, and even misleading.

With an increasing range of malterals being
recovered in domesiic waste recycling systems,
cther plastic packaging Aems form some of the most
visibile remaining components of the domestic wasta
brin.

In addition, for those countries in Europe that collect
all packaging waste within their respective recovery
schames (a.g. Germany, laly and Spain), the sama
fee scale s used for all plastics. Hence the
manufacturers who have 1o pay the feas for plastic
packaging expect a8 progressively higher parcantaga
of the material to be recycled. Thera is, therafora, a
te develop sustainable waste
for  mon-bottls plastic

growing need
management options
packaging in Eurcpe and there are signs that plastic
packaging collection streams inm the USA ame
expanding beyvond rigid bofties / jars o cover all
plastic packaging.

Sorfing and handling ssues are a paricular
challenge, as films and rigid plastic packaging ara
historicaily difficull o separale inlo marketable
fractions.

Where a range of plastic packaging is collected for
racycling, the flexible packaging is firs! saparated from
the rigid plastic packaging and then the bottles arme
extracted from the rigid mixed plastic componants.

The ngid mized plastic component (pots. fubs and
trays form the bulk of this packaging type) is generally
then separated into & polyalefin stream (PE+PF or FE
& PP saparalely} and a PET siream using near NIR
datectors.

While there are markels for all major individual
polymer types once Separatad, there is am under
daveloped market al the present time for 8 mixed
plastics stream. The mixed polyolefin stream is offten
uszed to make, for example, insulation and fumiture
wiiila the PET material is used in applications that can
utilize lowar quality compounded PET flake.
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.Guidelines - Other Plastic

Packaging

Ganeral

The basic design prnciples for mixed plastcs
packaging are no diffarent o those given in the general
guidelines sechion and in the spacific polymer sechions.
However, the processes used for the recycling of other
forms of plastic packaging are not identical fo those
used for plastics botfle and hence exactly the sams
rulas may not apply. This is likely to become paricularly
apparent in the futurs whan maore exparience is gained
with the recycling of various mixed plastics.

Rigid Mixed Packaging
Material / Material Combinations

As wilh rigid botiles, wse of mona-malerials or mixed
malerigls of the same type are the materials of chaice
from a recycler's point of view for miked plastics. Mueed
plastcs howewvear very often reguira the use a vansty of
plastic materals o provida both the techmical
propariies reguired and to satisfy user needs. In the
ab=ence of any other specific guidance, designers
should follow the recommendations provided in the
corresponding polymer table when designing a mixed
plastic rigid container. Allematively, components that
wara known (o be readily separable could be used.

Colour

Wherever possible use of dark rigid mixed plastics
packaging (e.g. black, dark grey, and any heawily
pigmenied colowr) should be avoided. Black plasto
remains invisible o MIR  detectors and thus will be
réjecied. In addibion any black [/ dark malenal entanng
the plastic recychng stream will furthar reduce the value
af the recyclata.

Contamination

Miged plastice confainers are generally lighbweight.
Product contamination can therefore represanl a
significant proporion by weight of the collected material
{a.g. the weight of product residuss in yoghurt pols can
be as much or more than the weight of the confainer
itsalf).

Contamination lowers the efficiency of the recycling
process as polymer weights are much less than weights
of material collected and the residues thamsalves (often
oily food) can intarfera with the washing process. I is
tharafore important that containars are designed in such
a2 way a& o ansura levels of contamimation are minimised
as much as possible. This not only provides a benefi o
racychars, but also 1o the consumer. To further facilitate
recycling, consumers / and-users should remove any
plastic ilm. paper. cardboard and foil present and as
much food residue as possible before putting the
container out for collection.

PET Trays

Rigid PET packaging represents a significant fraction by
waight of the domestic plasts waste stream. One

particutar difficulty is the widespread use of PETIFE
miulti-layars | e.g. in tha processed meal sachar). As
already indicated, use of monc-materals or mixsd
maferials of tha same type are the malenals of choice
from & recycler's point of view. Hence the current afforts
by soms producers lo swilch from PET/PE blends fo
maonolayer PET for trays  should further faciitale the
racycling of this mized plastic. Howewer, it should be
restated hare that it is appreciated thal use of mult layers
in this way may have a greater environmental banafit. in
extending shelf lifa, than consideration of recyclability.



4

| Guidelines - Other Plastic

Packaging

Az wilth other PET packaging formats, it is vitally important
that contamination by PVC is avoided. PVC trays and
blisters represent an important potential contaminant of the
FET tray and blister stream and every efford needs to be
made o try and ensure that such contamination is avoided
aither through design and / or at the recycling slage.

PE - Tubs / Dishes=

# Tubs and dishes are ofien made of injection grade
HOPE, exhibiting highar melt flow rates than blow
moulding grade HDPE. Mixing the two types of HOFE
logather decreasas the valua of the mixture. Do ot misx
HOPE botlles with HOPE tubs or dishes.

# In prnciple aluminium lids are accepiable on PE,
aspacially pealoff ones. Adhesive should stay with the
Aluminium lad.

& Tubs thal hawe a clear or colourless body and whars the
information = presentad om the lid are particularly
suiable for recycling.

= Direct prnting 15 acceptabla provided attenbon is paid o
ink types o awoid interference with the guality of
regranulate.

& Excessive paper conteni canm cause issues during
recycling and thus use of paper labels s less desirable.
If used, thay should be lightwesight and cover only a minar
area of the contamer. Paper [abaks are liable to pulp in a
hot caustic washing step.

PE - Tubes

Cap and lube should be manufaciured from the same type
of plastic and ideally from tha samea palymer (in this casa
HOPE). An elavated percentage of PP lowers the quality of
the recycled plastic.

Direct printing is acceptable for marking tubas provided the
prinfing is in complianca with the EuPlA Exclusion list
Papear labels also can be used, provided they are easily
removed in water and leave no adhesive residus that is

difficult to remowve.

PP - Tubs [ Dishes | Trays

& |n principle aluminium lids are accaptable, especially
pael-off ones. Adhesive should stay with the aluminium
lid.

s Tubs that have a clear or colourless body and whare the
information i presented on the lid are particulary
suitable for recycling.

& [iract prinling is acceptable provided attantion is paid io
ink bypas to avoid interferance with quality of regranulate.

s Excassive paper contenl can cause issuas during
recycling and thus wse of papar labels is lass desirabla.
If used, they should be lightweight and cover only a
menor area of the container. Papar labels are liable o
pulp in a hot caustic washing step.
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PP - Tubes

« Cap and lube should be manufactured from ihe
same type of material and ideally from the sama
palymer (in this case both from PP).

Direct printing is acceptable for marking fubes
prowidad fhe printing is in compliance wilh the
EuPlA Exclusion list Paper labsals also can be used,
providad they are aasily removad in watar and leave
no adhesive residua that is difficult o remaove.

Film - Material ! Material Combinations

As  with rigid botfles and mined plastics,
homoagenaous films can be recyclad oplimally. Usea of
maono-matenals or mixed materals of the sama type
are the materials of choice from a recyclar's point of
view and combinations with a different type of plastic
of simiar densidy should be avoided wherever
possibla.

Packaging film very often requiras the use of & varisty
of plastic materials, o provide both the technical
properiies reguirad and fo salisfy user neads.
Recognising this need, and in the absence of any
other specific guidance, daesignars should follow the
recommendations provided for the cormesponding
polymer matadal. In the casa of films, howeawer, this s
less important as some film recyclals is used in
applications that have a more lolerant specification
2.q. furniture, bin linars, etc. In these cases plastc
film wsars can feal less resiricled to use matarial
combinations im the MAY BE categoras than with
rigid containers. Combanations in the NOT SUITABLE
catagary should still be awvoidad.

Film - Labels

Labels manufactured from materials that foat in water
whikz the film sinks (e.g. PET) or wice wersa and
attached with water-soluble adhesive are accepiabla.
Paper labels also can be used, provided they too are
easily removed in water and leave no adhesive residus
that is difficull to remove and do nod reduce to pulp in
the washing process.



