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Background

Polymer types are diversified, it can be classified by different
manners, such as thermoplastics and thermosets, fossil-
based plastics and bio-based plastics, biodegradable and
non-biodegradable

« Additives: added to plastics to bring about certain changes to
the characteristics of the plastics as desired

 Processing aids: used to improve the processability and
handling of high-molecular-weight polymers

Most plastics are a blend of polymers and additives

Source: Basel Convention: Technical guidelines on the environmentally sound management of plastic wastes, 2023

“Polymer” appears 79
times in Zero draft text of
the international legally
binding instrument on
plastic pollution, including
in the marine environment:
* primary plastic polymer
* chemicals and polymers of
concern
chemicals, groups of
chemicals and polymers
chemical or polymer
chemical, polymer or
product
polymers, plastics, and
plastic products




Polymer type

Common types

OTHER

Any other plastics that do not
fall into any of the other
categories - e.q.
polycarbonate used in glazing

POLYSTYRENE

Yoghurt pots, foam ham-
burger boxes and egg
cartons, plastic cutiery,
insulating material in the
constiruction industry

POLYPROPYLENE

Margarine tubs, microwave-
able meal trays, fibres for
carpets, wall coverings and
vehicle upholstery

POLYETHYLENE TEREPHTHALATE

Fizzy drink and water
bottles. Salad trays

A,

TYPES OF
PLASTIC

,~

HIGH DENSITY POLYETHYLENE
Milk bottles, bleach,
cleaners and most
shampoo botiles

POLYVINYL CHLORIDE
Pipes, fittings, window
and door frames,
thermal insulation and
automotive parts

LOW DENSITY POLYETHYLENE
Carrier bags, bin

liners and packaging

films

Classification by American Society for Testing and Materials
on main types of polymers to facilitate recycling

- Plastic waste almost exclusively' consisting of one non-
halogenated polymer, including but not limited to the following
polymers:

= Polyethylene (PE]

= Polypropylene (PP)

= Polystyrene (PS)

= Acrylonitrile butadiene styrene (ABS]

= Polyethyleng «--~*+=--!-=- (nrm
* Polycarbona -  Plastic waste almost exclusively'' consisting of one cured
= Polyethers resin or condensation product, including but not limited to the

following resins:

* Urea formaldehyde resins

* Phenol formaldehyde resins

* Melamine formaldehyde resins
= Epoxyresins

= Alkyd resins

- Plastic waste almost exclusively'! consisting of one of the
following fluorinated polymers:*

= Perfluoroethylene/propylene (FEP)

Perfluoroalkoxy alkanes:

= Tetrafluoroethylene/perfluoroalkyl vinyl ether (PFA)

= Tetrafluoroethylene/perfluoromethyl vinyl ether (MFA)
Polyvinylfluoride (PVF)

Polyvinylidenefluoride (PVDF)

Polymer type listed by <Basel Convention>




Polymer type

Low density polyethylene (LDPE), high density
Polyethylene polyethylene (HDPE), linear low density polyethylene
(pE) (LLDPE), Ultra-high molecular weight polyethylene
(UHMWPE)

Homopolymer polypropylene (HOMOPP), block
Polypropylen copolymer polypropylenem(COPP), random copolymer
) P € (PP) polypropylene (RAPP)
* It'sreported more than 30 oolyvinyl chloride (PVC)
types of plastic polymers Polystyrene (PS)

and hundreds types of ABS

. . . Common Polyamide, Polyoxymethylene, Polycarbonate, Modified
p|a St|CS are in d UStr‘Ia| Polyphenylene Ether, Thermoplastic Polyester, Ultra High

engineering Molecular Weight Polyethylene, Methylpentene

pI’Od uced X . pIastics Polymer, Vinyl Alcohol Copolymer
engineering
plastics . — . .
Crosslinked: Polyaminobismaleamide, Polytriazine,

P rOd UCtiOI’] Statistics Vva ry Specialty Crosslinked polyimide, Heat-resistant epoxy
. . engineering
18] d Iffe rent re po rts an d plastics Non-crosslinked: polysulfone, polyethersulfone,

|t t th polyphenylene sulfide, polyimide, polyetheretherketone
Ilteratures, the scope

. isho Granules (e.g. calcium-plastic reinforced plastics), fibrous
cove red by th e various ngh Strength (e.g. glass fibers or glass cloth reinforced fibers), flaky (e.g.

i ; Specialty plastic o reinforced plasti
StUdleS dlffers plastics mica-reinforced plastics)

Aerospace .
( b ) Foam plastics Hard, semi-rigid, and flexible foam

Some types of plastic polymers




Polymer use

1.Synthetic resins

E
PET
Petroleum &
natural gas
—
P
—r-PE

Waste [ r-PET

plastics

e Er-PP

m=—r-PVC

2.Enters initial-stage  3.Processed by initial-stage  4.Enters final stage
from different sources ——» manufacturing ——» manufacturing —»

[ Agriculture(5.68) [ lAgriculture(5.55) e===Agriculture(2.36)

.Diverse(14.36) .)iverse(14.03) iverse(28.64)
[ JFoods(6.87)

Doods(lOZ) {:[Foods(7.79)
-Beverages(s.sz) v

IliBeverages(6.99) EEmBeverages(3.72)

[ ICotton,wool etc.(5.27)
Cotton,wool etc.(25.71)

DTextiles(12.34)

[ IFurniture(5.65)

Cotton,wool etc.(26.53)

I!Textiles(12.72)

[ IFurniture(5.91)

e===Articles for «':uIture(2.03[:|(;hemical products(9.087='M°diCi"°s(1'16)

I:lChemical products(9.21)_\ dicines(1.85) lAutomobiles(3.98)

extiles(19.96)

[ Furniture(5.09)

5.Embedded in
manufacturing —» final demand —»

====Agriculture(1.26)

.)iverse( 10.76)

[_Foods(4.89)
EmmmBeverages(3.2)

[__ICotton,wool etc.(4.97)

lTextiles(18.23)

[ Furniture(4.76)
=—==Atrticles for culture(1.76
[C—"Chemical products(3.06)
———NMedicines(0.77)

==Articles for culture(2.14) /
efrticles for cuIture(Z.DO* Haeal products(3.4Sznummomles(z'n)

)

-Automobile parts(0.29)
["Electrical M&E(3.9)

=———Wire & Cable(0.49)
e=Medicines(1.88) Automobiles(0.719) Automobile parts(0.37) —Batteries(0.22)
Automobiles(0.724) [ Automobile parts(2.9) [EElectrical M&E(4.64)  ——rElectronics(3.34)
C——Automobile parts(2.92) [Electrical M&E(4.92) Wire & Cable(0.56)  ——lectron Compon(0.67)
—Batteries(0.26)
[Electrical M3E(4.97)  mmmmwire & Cable(4.09) [EElectronics(4.88) Construction(14.17)
[ Wire & Cable(4.28) =—Batteries(1.14) Electron Compon(0.99

———Batteries(1.15) ===Electronics(1.53)
====Electronics(1.54)

EEmElectron Compon(3.29) |:|c

Donstruetion(ﬂ.u)

E|ectron Compon(3.27) onstruction(25.42)

onstruction(12.12)

TScrap(ZJQ)

Industry Use(40.00)

——ML(1.15)

6.Final demand
categories

Resident Consumption(27.47)

mm=m Government Consumtion(3.1)

Capital Formation(22.67)

Export(26.27)

Take polymers of
top production, PE,
PET, PP and PVC, as
an example,
polymers
applications varies
obviously along the
manufacturing
stages

From specific
polymer
perspective, it is
difficult to tell
where it ends up




Polymer use

' B _ Mechanical _
daﬂyl components Wire and oipeline
necessities cable
//m Agricultural
, ‘ film

packaging

Polyethylene(PE) applications




Practices in China

Considerations for requlated plastics in China

Focus on plastic products consumer sectors

- Difficult Able to
ubs

to collect titute

mall and food- retail
upermarket delivery market

single-use plastic bags, single-use plastic cutlery, single-use plastic straws, takeaway packaging, express
packaging, agricultural film, pesticide packaging waste, hotel single-use products, single-use plastic cotton swabs




UNEP LCA report

SHOPPING BAGS: WHAT ARE THE BETTER OPTIONS BASED ON LIFE CYCLE ASSESSMENTS TAKE-AWAY FOOD CONTAINERS: WHAT ARE THE BETTER OPTIONS BASED ON LIFE CYCLE ASSESSMENTS

@ Reuse feasible

22

Considerations of ) B d only a few ti F = A\C %4, s
geographical and Bags reused many times ags used only a few times Considerations CONTAINERS REUSED MANY TIMES' CONTAINERS REUSED CONTAINER CONTAINER NOT
‘P"‘”]f' ogicaland of geographical EFFICIENT LOGISTICS AND m[m(l[wmmsmsmn ONLY A FEW TIMES CONTAMINATED WITH CONTAMINATED WITH
policy context and technological WASHING during use-phase -phase . FOOD e FOOD
efficient washing; ng distanc " reventing recyclin (rocycting is possi
Reusable bags have lower impacts than single- context prok et T o “U[:m :w yrerey . | e cyeling s possivie)
NO FORMAL WASTE use bags in most environmental impact categories
MANAGEMENT ST LT TR (regardless of the material) provided they are NO FORMAL WASTE
unsanitary landill Reusable bag. actually useda sufficient number of times. However, MANAGEMENT e
(eoton or curae plastic) Single-use paperbagor; there are many factors like production technologies, unsanitary Landfill, Reusable e — Single-se single-use
£ energysources and end.of ife managementsystems : P
support for recyclin o ) renewable energy mix = 2
e s e that determine the extent of the relative benefi EL
support for recycling Reusable plasticor glass
In contexts where there are under.developed waste- and]or composting
I management systems and poor infrastructure for
e it :uuzmu'v e, supes ;(nc;uld Ze "
POOR RECYCING ecause of their littering potential, and reusable MANAGEMENT BUT e
“’“’H‘""‘mm'ﬂ""""""" hﬂmgd“n“"'&;';i"“‘,r,h‘m,_ﬂ,,,N, bags should be considered. In contexts where POOR RECYCLING in case of renewable enargy mix
A, sased LOPE (preference cepends on the impact ingineration s prevalent, paper, cotton, and other e _ Singleuse  Single-use S
e o caseon) bio-based bags should be promoted due to their o o L A Reusable pisic (%) gE LT e
climate-neutral advantage. In contexts where weak policy support i
nitary landfills are prevalent, landfi hou far recyeling anafor e
sanitary landills are prevalent, landil gas should =L i btz plesi (5o S
be collected to reduce climate impacts :
However, reducing the environmental impacts T
Reusable bag: ‘Single-use bag of bags is not just about choosing, banning, e e e " Single-use Single-use.
HIGH RECYCLING AND Heary sy e L0PE oo (it mepded Fossl orbi ith high g or prescribing specific materials e LA e e e paper-basad; i i Single-use.
RECOVERY contend) must be used 43 times” Paper bag, If ecycled o ncinerated aher use and ’ i : is ith bio-plasti Cardooard or paper-based:
Non woven PP bag must be used 15 20 times* prodiced (snd recycled) wich argely renewable snsrey o bezs, but Gleo sbout changing consumer PETwith high mofcled content contant (fPET): bio-based <aating with co-dispasal of plastic with high recycled content
strong policy suppart i o i B i o perceptions and behaviour to increase reuse and ctrong poticy suport Reusable (PED: e stz (composting or (PEm
for recycling avoid littering. e e plastic (PP) in case of paper anaembic digestion) (PET)
I renewable energy mix
Reusable bag preferred [JJl Single-use bags preferred ] No clear preference for reusable or single-use bags Reusable/returnable container cups preferred Single-use container preferred No clear preference for reusable or single-use containers
* Compared ta single-use PS containers, a reusable PP container needs to be reused around 20 times to break even in terms of its carbon footprint, and up to 40 times to break even against ather environmental impacts
* Compared to a conventional lightweight single-use HDPE bag (iF we really can't fit it in, then perhaps can take it out - but then must delete the asterisk)

BOTTLED DRINKS & JUICES: WHAT ARE THE BETTER OPTIONS BASED ON LIFE CYCLE ASSESSMENTS

This matrix refers to non-alcoholic drinks sold in supermarkets and similar retail outlets. Bottled water is covered in a separate matrix, and so are drinks sold in take-
away outlets, canteens and restaurants (covered under the beverage cups matrix).

Eco- or cost-conscious Consumer Indifferent Consumer
Bottles used
Bottles used many times* .
v few times
©
=) For clarlty in presenting plastic bottles and their EFFICIENT WASHING CUPS REUSED UNLIKELY TO LITTER | INEFFICIENT WASHING INSUFFICIENT REUSE of cups LIKELY TO LITTER /
et ) For clarty 1o preseing plste bttes ind e g u-phose imes kel t ecyete o compent . . (Little consumer awareness)  unliksly torecycle
! Isseparatedfrom softdrinksand|uices. Whensafeto
lgE(;Igla hica \laﬂdd EFFICIENT LOGISTICS AND INEFFICIENT LOGISTICS AND drink, tapwater is always environmentally preferred
echnological an WASHING during use-phase 'WASHING during use-phase
policy context (energy efficiant washing: {lon distances; pigh anersy to bottled water (even when the vater needs to be HOFDRMALWASTE e
short return distances) use in washing) bolled or purified with reverse osmosis). However, renewable energy mix.
tap water is not safe to drink and/or available in e Il e e
NO FORMAL WASTE . Returnable _ et e o preficmis all contexts and therefore water dispensers and open dumps, open fenergy mix e e S bioplasti.lined paper
in case of renewable energy mix. between bottled water become necessary. Burning, ne policy
‘support for recycling Single-use in case of uvhnn
unsanitary landfil. Returmabe — ST intensive sne
plasic orglass bl Water dispensers are a good alternative when tap OrESmESSnE b
Cinteuse =m= water is not possible, provided reusable bottles/
ngle use - FORMALWASTE .
andfor composting. cups are used. EMENT BUIT lewe prefersasy 0 clear preference Tprmoes g
POOR RECYCLING In case of cagglt between reusable and single- intensive energy mi
When bottled water is the only optien, bottles sanitary landfill, e . use (EPS) IFincineration e e - —
e should be returnable when possible, and recycled stainless stecl. bamboo. pp | Yith snersy ¥ s e e o Reusable ATD
MANAGEMENT BUL. N " . if return is not possible. " importantly if single-use #
POOR RECYCLING. Returmabie e e orlow plcy suppor Reusable in case of are being collected and Mo clear preference in case
el m Caron (especially small volume sizes): for recycling andor gy mix e of renewable snergy.
= plastic orglass io-based PET made fom agriculural For sodas and fruit juices, returnable bottle systems composting -
with/without energy Single-use T e R e are preferred when there are efficient logistics and
recovery, weak policy i washing during the use phase. In contexts where te-s " -
. PLctcaon et ngle-use in case o ele-use PE-or bioplastics
support for recycling) ==t retumable systems aren't possible, plastic bottles '“”L""f"‘mm carban Intensive energy mix s ] :‘Eﬂ“':r,;," .
made from recycled content are prefered over HIGH RECYCLING AND Reusable sspecizlly B O P TR L e
virgin-plastic options. RECOVERY recyclable materials such as e - s glass;
FORMAL WASTE B e Single-use o e o mix lined paper; fPET stainless stesl: bamboo
ANAGEMENT W S gt anery mix ngleuse strong policy support 1 o bl especially
HIGH RECYCLING AND i i - for recycling T I =
EEH Al ; I 77, glass and stainlass st
PET (targa voluma sizes) , * Asingle LCA study on reusable bottles covered in
strang policy su <ontent (PET. and PET (arge volume sizes) : )
SR o ;:;eb:w; :';‘(3:lﬁ;sz=5‘l=4g';v[ﬂ;g‘ﬂﬁubo‘gf;v‘ﬁw Reusable cups preferred Single-use cups preferred No clear preference for reusable or single-use cups
Cx equivalent to single-use plastic bottles.
Returnable container preferred Single-use container preferred No clear preference for returnable or single-use container

UNEP. Single-use Plastic Products (SUPP) and their alternatives: Recommendations from Life
Cycle Assessments




Practices in China

Plastic products prohibited
to produce and sale

Ultra-thin plastic shopping bags Governance of excessive packaging

with a thickness of less than 0.025 of products
e E-commerce and food-delivery

Polyethylene agricultural mulch film platform enterprises and express
with a thickness of less than 0.01 enterprises formulate platform rules
for the reduction of single-use plastic

products

prohibits the use of non-degradable
single-use plastic straws in restaurant
prohibits non-degradable single-use
cutlery gradually

mm
Daily life products containing
plastic microbeads

single-use foamed plastic tableware
single-use plastic swabs




Practices in China

Strengthen the collection
of plastic waste in the
fields of passenger
transportation ways such
Cleanup litters o__. as roads, railways, water

in Rivers, lakes, transport
bays and seas

In-depth cleaning of
plastic waste in rural areas
and tourist sites

Collect waste
agricultural film
and pesticide
packaging waste
widely




« The definition and scope should be clear, e.g. polymers,
plastic polymers, plastics, plastic products, single-use
plastic products

« A plastic polymer often has variety of applications, its
hard to know which application will be influenced by
restriction of polymer

i

« The application of plastic should be taken into
consideration, focusing on which are easy to leak, difficult
to collect, and able to be substituted
Even for single-use plastic products, there is no one-size-
fits-all approach, and the optimal solution should be
selected according to the geographical, technological
and policy contexts




THANK YOU

Website: www.bcrc.cn
Email:
zhaonana@tsinghua.edu.cn
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