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MFE (Materials for Future Energy)
GPI| [Green Petrochemical Industries)
1

_ — — GPI [Green Petrochemical Industries])
I SP (Sustainable Petrochemicals)

- -

HPSM (High Performance and Smart Materials)

Packadings Biomedicals

& O

Ethylene

Gas/Biogas
Oxide

0 Jet/Biojet

Gasoline/ Aromatics

Ethanol

Sensors

Buildin
Materials

Fuel Oil/ 5 Diesel/ y . ‘ . . o ooiene
Bio Oil Biodiesel =g, . ; |LJ 1

GPIl [Green Petrochemical Industries)
SP [Sustainable Petrochemicals)

N — HPSM (High Performance and Smart Materials)
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Mechanism of Plastic Waste Management in Thailand PPI.IUtlon Control Department. '
Ministry of Natural Resources and Environment neunIuANNRRY

to achieve Roadmap Goals == P

Cabinet Thailand’s Roadmap on

Plastic Waste Management 2018 - 2030

National Environment Board
: on Plastic Waste Management 2018 - 2030 is a holistic policy approach for managing plastic waste in Thailand

for related organisations to use as a framework for preventing and solving plastic waste problems in Thailand
Plastic Waste Management Subcommittee

Vision Moving Towards Sustainable Plastic Management by Circular Economy

Chairman: Permanent Secretary of Ministry of Natural
Resources and Environment

Target 1 Reduce and replace some single use piastic by using environmentally friendly products

Secretary: PCD DEQP  DMCR

Oxo-oegradable plastic Foam Food
containers ! Plastic straws

Y ('\CapSeal |
g w

Plastic bags Plastic cup less than
. Microbead thicker than 36 micron 100 micron
{ l ] Target 2 100% target plastic waste
The Development of Plastic Waste Campaign and Publish Relations Development of Plastic Waste to circular economy
Management Working Group Working Group Utilization Working Group
Focal Point: PCD Focal Point : DEQP Focal Point : Plastic Club
Secretary : PCD  DEQP Secretary: DEQP  PCD Secretary : it gl
DMCR FPC DMCR PCD
Working group: Working group : Working group :
Measure
Government Sector Government Sector Government Sector Rac ‘I
Reduce pla
Private Sector Private Sector Private Sector

PCD : Pollution Control Department

DMCR: Department of Marine and Coastal Resources
FPC : Fiscal Policy Office

DEQP : Dep of Envi Quality P

Tel: 0 2298 2495
Fax:0 2298 5398
www.pcd.go.th




o 2
Thailand’s Roadmap
on Plast-i!eiWaste Management 2018 — 2030

100% of target plastic
wastes will be recycled by
applying Circular 4
Economy Principle

Target 1 SDGs "‘am
Reduce and stop using single - use plastic targets by + Summary of implementation
replacing with environmental friendly products in according to SDGs . S;nn?.nn‘;ts:gee ’ * Reducing and stop
the target of Roadmap :;Ztgn c:t T Sinpvise
Target 2
100% of target plastic waste to Circular Economy S o e
on plastic waste

2021
management

Stop using in 2022
- Plastic bag < 36 micron
- Foam food container
- Plastic cup < 100 micron
- Plastic straw

* Monitoring, evaluation and review
Roadmap and Action Plan

+ Develop recycling plastic

waste system through /
circular economy S

« Adopted “Bangkok 3R Declaration
towards Prevention of Plastic Waste
Pollution through 3R and Circular
Economy”

+ Adopted “Bangkok 3R Declaration
on Combating Marine Debris in
Asean Region”

+ Develop plastic waste recycling system
through circular economy

Stop using in 2019
=
* Microbead

* Develop guidelines/
requirements/ standard
for environmental

friendly plastic products

l
{
|

Establish Subcommittee/Working groups
* Develop Roadmap for Plastic Waste
Management 2018 -~ 2030

or12:360fthe“ ' = am @m ¢m Problems of

ok e - Plastic Waste

in Thailand

PETROMATSE



- ol
SR e EVERYDAY WASTE PETROMATSR

Single-use plastic in our daily lives

I i.i .

Polyethylene High-density Low-density Polypropylene (PP)  Polystyrene (PS) Expanded
terephthalate (PET)  polyethylene polyethylene Potato chip bags, Cutlery, plates, polystyrene (EPS)
Water bottles, (HDPE) (LDPE) microwave dishes, cups Protective packaging,
dispensing Shampoo bottles, Bags, trays, ice cream tubs, hot drink cups
containers, biscuit milk bottles, freezer  containers, food bottle caps,
trays bags, ice cream packaging film single-use face

containers masks

GLOBAL PLASTIC WHERE IT GOES
P RO D U CTI o N Ejlastp;o:g lo(:fza(;llg)lasnc waste ever generated

Industrial

machinery
1% Recycled [

Incinerated 12%

(+)
LN The largest industrial 9%
produces  EIYITIAR
USICRUEII plastic packaging,
COGTITT  single-use material Packaging Textiles
(UL designed for 36% 14%

of plastics “WIWELIEE
every year. [ReINoekEL

Consumer and Accumulated in
institutional landfill and dumps
products;10 or littered in the
» Building and environment
Ds construction "
Electrical/electronic 4% e T?ansport 79%
7%

Source: UN Environment Programme BANGKOK POST GRAPHICS


https://static.bangkokpost.com/media/content/20220509/4301842.jpg

WASTED OPPORTUNITY PETROMATE

Low recycling rates impede development of a circular economy in Thailand

1838

2.9 L8 18% [IIIX BILLION

of plastics are disposed of key plastic
of each year. resins are recycled.

M.

Source: World Bank, Market Study for Thailand: Plastics Circularity Opportunities and Barriers, 2020 BANGKOK POST GRAPHICS
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RECYCLING MANUFACTURING

aanIsSLiqauaVLdy
sumengauhivanisluduovolds

\ RETAILING
CONSUMPTION & USE
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“ MINING/MATERIALS MANUFACTURING

FARMING/COLLECTION

BIOCHEMICAL
FEEDSTOCK PRODUCT WCW]

RESTORATION
RECYCLE

i

REFURBISH/
REMANUFACTURE

BIOGAS

REUSE/ /
REDISTRIBUTE

MAINTENANCE

ANAEROBIC DIGESTION COMPOSTING

EXTRACTION OF BIOCHEMICAL FEEDSTOCK

AMWSOULUDAQININSNIVEINTIWILAININSNIVLINATA

1
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Refuse

(NsUnias)

nslufdguAKkSowannrun

AR NDUMSHaansweans

nazaswvawulKifoduiu
F0INNFDN 16U Wanaein
NaDLTWUSSDIKS
nsidonidaisrianuidu
Alurihanadulalsu
IulBanswu
AONAVEIUU

/ )
/' . Hanmsaina
IWDUVdIASUSNHNUBU
(Circular Economy Model : 10R)

Reduce

(aonsfd)

aomsusinAnSWeNs
AluSuduav Tngrw:
nsaonsusinANSWeNS
AfdIaKualU

1u DalwnnasSvidolulg
npOUANINSDVIIIWININNASY
ATV U aonsidnuwanadin
KSoussINNUAREDEaANEEN

x;.

Bnswennsyudulfitiosay

Reuse

(nslddn)

mschidunisineAwannirun
djuus:nNouKSDIana SN
Uwdsnase Tnaludovidnd
NS:UUMSWANTKL
KSonsrfKAuanwio <
K3oKANIAULWANATUNA
KSoussNrunUs:iNN
T3nSoIAEIAINY

pIA fdnuununowaacin
TaugalA:inuns:onudns:
10udiu

; Refurbish

(NSUSUUSLIKL)

NISUSUUSLAIUADEVIY
udVWANANUA duUs:nou
K390V WINLITIDVNU
msrifRQIkdpuduwaniruATkuy
108 wanAruAaWISNAYNAU
TUgvussnywan IWalKi
MSEUIVIAUURNECDBNASY
K&LIINANNSNSIvADU
ANNTWNNDENVIIAD (TRENVIBU

{nsFAwndono 10udiu

. Hanmsana
IWDLVdIFSUSNIKYUBU
(Circular Economy Model : 10R)

Recycle \

(NsnUsanwlalku)

MsSoMsIAQKEDIaAraL:naeidu
g8 MSUNEVAISTUAWSOAR:N
T6d duoesanunn nankn naulu
i@ns:uauMsiUssulkIDu3nnau
foauhlUwiuns:uounisiusaniw
IWBIRIDUIAQTKIEUNNAUTETASN
a: unrumwmuunmr(safnamuo
UDVIAN BuIAOALIUMSIUSAMWUU
DO0: IUuuannnmmLmsauanmm
TkUATS oev”ku Ns:0UAD
ARUINWaVITIaIEIAEWASNLATU
ZiRa WDTwUur(ans.muswmnna\)Tn
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PETROMALS®

SﬂU']F]ﬂJFT]UD\DE—TO
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Repair
(NNSEDUIIBL)

msuwa\)ua\)msa\)Tuuannmn
duaiu ANNNKNIFUKNE Utou
KSouAlulRogluanwnldldciold
sauAvMISEDNIUUTRWANATUA
mummsuauuwsw:mlumsmmu
hvtPnuovMSTENU 18U T6: 15
rmsnrlmTLquTKTU\anKLDum
InSoulaTWWACL 4 AlFand)
dhnduludouiRidgoulaaaviay
an3Av:ciovnvndEolKu

-2 <, — — -
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-
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PETROMAT

- Hanmssana
WUV EIASYSNDHUUDEU

(Circular Economy Model : 10R) |U§UU§LJ||uumST8LJS:TUUu

MISIUAEUAIINANIZDVNSIE
NSWeINSsssuEfDe wNNADY
KA MsaswassAwannnun
KSousmsiuulddindaniu
209580 szs.nauTUmu
0BUEAU 0AVNAW 113N
|U1Kmuua\)msaanuuumymu
Uogin covilsuuannrun
TRawsngnunlucipeancialu
(be made to be made again) 6
DNIBU 1IMD zero-waste WAODIN
wanaandnmwAaIuIsn
doaaarsldl 100% NlASYNIS
Chula zero waste S2UNAU
PETROMAT //”

nsthwannrun Jum
anmxnssunmums?umu
pAEus:a:Kdv thnduun
UsuusvnusamwiRd
ARUANURAIKTDUUDLIKI
(same as new) KSDINAIAUL
udVIKUTRINAGNO
lwaanmamsfumu
uauuannnmuu 1

iU BuaUIASOLEUE

fAvnssuATINNUS:avAKAN
AolKnufRINWanArun
druUs:NdUKSDIFONITIA)
nnumeuTKans.Tuuu
TngnMsINUAWANART
ddUUsS:NDUKSDIANTKL
TUlsOVIUKSDIASUSTD
TurvN30 1BU NIsthwaLvu
NAUAUWIEIKL upvIda
Nnug:AEIOuIGoIWAL
(AU RDF)

nMsldwannArun auus:nou
KSo3anfuunuInAiia
soNIUULAIWTETUY UG I
Tnensiasuinnus:avA
udVYMISIEVIU (HDEVIBU
nsuhuawaadnula
10uns:nwAUld rindu
BUIIVSDVIN
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Plastic waste recycling technologies

Fuel oll Diesel oll

Waste plastic /

Pyrolysis plant

15

fisn - https://www.ecoideaz.com/expert-corner/finding-solutions-to-plastic-waste-management-in-india
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Plastic Pyrolysis Process

oil Gls Pipe J/ Gas - Liquid Separator
I Condenser
Cataryst Room l—-) Temperature
> o Meter
B
Charging Pump l

To Smoke Pipe N8
& De-duster

)

“:::;2:::5;,:;8 AIER ALY

ol T o

Coal or Wood Qil Waste Diesel Gasoline
Pump Qil Tank Tank Ny

eCO‘ ;1!—’, 14

fisn - https://www.ecoideaz.com/expert-corner/finding-solutions-to-plastic-waste-management-in-india
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PETROMATSS

(20th century)

Mass consumption
society

Mass
consumption

Mass
production
Mass

Increase in environmental
impact

Expansion of resource
consumption

(21st century)

Sound material-cycle
society

e®Promotion of 3R (Reduce, Reuse, Recycle)
and proper waste disposal

Changes in the
social system -
Changes in the Changes
production system ' - in lifestyle
Nature
Sustainable lifestyle

Reduction in natural
resource consumption

Reduction in environmental
impact

Source for the illustration: Website of the Miyako Ecology Center

fian - https://www.weforum.org/agenda/2019/08/the-japanese-have-a-word-to-help-them-be-less-wasteful-mottainai/
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Incentivized Collection of PET bottles

Bottle collection connected with Electric Money system

Collection and
Press of used
bottles

E g Resource
Circulation

Recycled bottles

Recyclers
- +
, 4+

*
| - S
Mechanical =¢.~=¢
ReCyeing “Lianics =§=®
(Bottle-to-Bottle) N’

18

fian - https://www.weforum.org/agenda/2019/08/the-japanese-have-a-word-to-help-them-be-less-wasteful-mottainai/
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"Plastic containers/packaging"

includes unwanted “containers” and “packaging (bags, wrappers,
etc.)” after removing the contents.

P 4

(&L

\‘ -y
; =)
| Waste g 2O
|: Collection Sites Bottles Packaging Cups Pill sheets
‘ (B 8:00 a m) i| Usedforshampoo, soap,  Used for snack, bread, or vegetables, Used foreggs, tofu,  Used for puddings,
y o =i%%] || beverages, or seasoning, etc. aswel as shopping bags, etc. fruits, efc. jelly, etc.
----------------- ' (7R S@"
Containers Trays and wraps Caps Cushioning wraps
Used for bento, Used for meat, fish, Used for PET botties, Foam polystyrene, foamed
cup noodles, etc. ready-made food, etc. spray cans, etc. nets used for fruits, etc.
Waste ! ltems made of plastic Hems made of ibberfeather U"c’?n‘;‘uﬁ:g‘f'o‘:‘;hdors
] . ' Toothbrushes, toys, CDs, video , shoes, rain boo . '
CO“ectlon Sltes . tapes (and casgisetc_ %ess'setc. o 2 Used pizza boxes, boxes for
(By 8:00 a.m ) E laundry detergent, etc.
% i ;:? L @ g -
= i Under 50cm
Kitchen waste ~ Paperwaste  Paper diaper | Cooking ol ynciean clothes Pruned
Collected at the Resource
Recovery Locations. branches

PETROMATSE

19

i https://petromat.org/home/circular-economy-model/
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Model of Circular economy: Circular design

o B

Business

@Enablers@

Reverse

Design
logistics @

pH I ll ps Collaboration
20

Tec h n 0 lo gy Of Ci rc u la r eco n 0 m y : Re Cyc li n g i : https://petromat.org/home/circular-economy-model/
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PETROMATSH

1 Flat geometry
eliminates need

for heat sink H
2 Lamp housing Crushing results:
\ " anicall acts as lens g

3 Sandwich \

construction assures 4 Ultrasonic welding
separation upon \ avoids use of
crushing connecting maternal

21

home/circular-economy-model/
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Circular business model: PRODUCTS AS A SERVICE

Philips Circular Innovation "
Philips 1agu

@ @ @ @ business model 37110
N1SES19LATD9UD

Business Desngn Collaboratlon Reverse o ST
models ogitice LECNICATRE TV R
= ' = =
Circular Economy Scorecard \WWe 9819987 agu

W UuzUuuun19gsna

AAAIMNITUNAUA

weighted

s et Ll 15ane1una danugua

““ o

HUNTNA99 BE19ATU
2435 1383 Uu care

providers 22

11+ https://petromat.org/home/circular-economy-model/
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WoanvezdnuImg 3 dodsdl

1. @592 UUTIUTINLAZIUAIINUTTY
fout ilodaasunsuenveyidumis

' 2. diunsldusglewdainagiinain

FINUTTYNUIA

3. eenuuuusTAnelliduiinsunny

fudanndey
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fian - https://petromat.org/home/extended-producer-responsibility/



Extended Producer Responsibility (EPR)

PETROMAT"

aum
(Gla&s Bottle)

Naduns:ay

hadon
(Paper Box) o

(PET Bottle) g

(HDPE Bottle)

qulaunnmwuu
(MultilayerFlexiblel = (Al
Picllaglnq) ;'

rs:Ugy ua aliGou
mc.m)

l'nsoms PACK BACK l'aaamuumsoomsussomun

-
T, v v—a

(Bev

PERDO

PETROMALS

ndauinioudu
erage Carton)

ua:slginawodouoadou amammmssuumds INFlNg (TIPMSE)
lﬂuaonnsnuumaaumsoamsussontunmuuu:)nomsuanonuuoau

sounukan EPR faaauuauulﬁwusl'nnnauanva AGUN1O

4 = https://petromat.org/home/extended-producer-responsibility/
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Prof. Hathaikarn Manuspiya

Director of PETROMAT . . y
1M5N15018NDANA LU AT LAZUIN

sAULATUSNANNUIBUluana1n U
——— W;Waa;szﬁu SM;Es
CIRCULAR ECONOMY IN PLASTIC INDUSTRY .

Measures to promote technology transfer and innovation in circular economy development
for SME plastic industry



UIATNITANENDAMALULATLAZUINNTTUNITWAIUITTUULATEFNINY UL

laseanIseoeil 1 wag 2
% * JUANNIBUAL SMEs %1 R&D munann1s CE

e ® L3OUENTN NSAIANYN Usenauviangms CE

DEPARTMENT OF INDUSTRIAL WORKS

*  Unwelweyny CE
TAsen1sgasn 3 ananan/ausy/ CE T4 150 15997U

PERDO

EFTROMA %% Ifsamsejaﬂﬁ 1 1nsn1satenaamalulaguazuinnssunis

WAL SEUULATEgNanyuRgulugnavnssunaainszau SMEs

oo soooooooooooooooo- ~\ WAUBUIAR
(-7} (-] o — T *
i Os5z8z3a1 1 U (29 n.4. 63 - 28 U.A. 65) O 10 Master/ Coach i ®CE Academic
i OR&D 10 Isae:uzvmamn SMEs o Cli Model i oCE Certification
. 010 159971U48750A U CE O wangns CE P *CE Consultant

S o e o e m e R M e e M M e M Mmm M e Rmm Mmm Mmm e Rmm Mmm M e Mmm Mmm M e Mmm Mmm M e Mmm M M e Mmm M M e R M M e e

LR L AR

¥
il




y zero waste your life
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The Alternative Green Solutions

(/>
.

3.
m
5

L

Al AT.YUTYA NAYIUUN A%.69037 LITEYE

0 fams WudaunisiningaaunssululdlfiRmisslosiduinghvuaztomas

0 r&D niswauwazaanuwuuaIaszdudavianatafnumiaiiuyseansamlunmsvudananadnmniilduga
wazn1stnduRugnsaRINAawanaAnwnLes L uiAa

O ket anduyunsvudsdndesidednadosiosas 50 iuamun s PET Flake
wazan PET flake fidaannvudeuliliiudesas 10 Wedlsuiunsldinisssalalnsaaiialy

O waluladdnu CE Recycle

0 Tawmannsgsiaves CE Resource recovery
28
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The Alternative Green Salutinns

Complete Circular for PET Bottles

Virgin PET as primary resource PET bottle

waste collection

iansmyudeuves rPET Tussuu Taenns
iaanduniiledia uazhundu |
dwseneulumskdnvan PET

(VIRET fiwersionandesudiianaradin PET
Manufracturer Transportation  9ngasIUTIMANe IWdilsednuenves
./ / - oo J .vl - -
1 uidninsegluinauntugassugil

PET flakes {wingavlunisudn rPET . . 4 A
Aausnvaawanadn PET drneq iieiniou

WernlUlimyudsunazanmsly virgin Pet Flakes Color sorting B
. m o : T Y akes
PET 'lunssmums’gug il The Alternative Green Solutions

Remove
label and cap
Residue waste

29
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7. @3Unada39va9lATINIg

KPI

TARF I:I aﬂGIU‘VIUﬂ’ﬁ‘Uuﬁ\‘ia”lLaEJ\‘llﬂ@EJ’NUE]EJiE]ﬂau 50 LW%JﬂﬂJﬂ']W‘UEN PET Flake wazan PET flake ‘VI

Alternative Green Solutions

uamnﬂmﬂaﬂﬁ’l& \Nusaeaz 10 L%J’e)L‘VI EJ‘Uﬂ‘Uﬂ”l'ﬂ‘ljtﬂiﬁlx‘iaﬂlﬁiﬂiaﬂ%’ﬂﬂ

Business Model Canvas : Resource Recovery Circular Business Model of PET Flake Processing for rPET industry in Thailand

PETROMATSR

Key Partners

whdvesmawana@n PET MY
i Wy Audans 113
dnfnaru inouelng
Auin1IA 1an

UWSITIUTIITIANAIERN  PET
v v a v X .
ﬁhum WU §INITUTBUDAUNT

- W - « o W Ve
uitm feosien nm Tasu

Key Activities

Sdavudwiananadn  PET
INUNAITINTINUTINIIBNER
PET flake Twsofinesaedos

- - -
nEianameiinUinuen
wanafn PET

n13u@n PET Flake 910 PET #
Wuduiedmie

v &
fvulumsidavesvionun
meluaudugissugd

Key Resources

wena@in PET 7Euda wu v
NYUL NADY

PET flake processing unit

Value Propositions

AUNNUDY PET flake 910
ASTVIUNTHER

Circular Economy model
WUU Resource Recovery it
Yrelvinsmyudsumsly
ninensveIIANATERN PET
MEnann1s recycle 813l
UszdvbnmuaziiaUselond

Tan

s wmine PET Flake #i
annsauteiununaiala

Customer Relationships

doanslidoyn  wavduumi
Wenfunsevaunisudn  PET
flake  uardoyaifieaiums
wpudeu PET Tugpamnssu
Insuazrnisdseen

Channels

vitvandssvudmdniue
PET flake TUdangugnen

Customer Segments

PET Manufacturer Saunlsgl
Tidhudulo viondasusion

gaAVNTSUTiHARUTI e
nwenadn PET iemsyuiou
M5l PET warannsly virgin
plastic

unde3ude PET flake iile
1 s mihwse

Cost Structure

sumuluniswudets PET ldudauas PET flake

FuvuvevIANATARN PET #lHud

sunulunszvaunsudn PET flake

9mi1e PET Flake

Revenue Streams

AMusnisiivey

o ' - -
il UaraaINIINEBIINNTLUUNITHNAR

Business Model Canvas

neulsssrupnA Mg Ty
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bio-eco

U5 lula-d
1A 9110

From Bio Waste to landfill to
i 3D Printing filament

0 Aanvs Wuduannszaeiadeunaiaindianin gawanadn wazussyineieisuszianeng o

0 re&D  thveadsanlulewaadniiatulunszurunmskdanduanldussloviidundndaeizuuuudu o

O kp  a¥endnsusilvalaglddngavansleidasdnstiosissas 20 anUsuuvaadeiifeniluidniesas 80
Taensiasudunandudiou

O welula@idnu CE Circular design, Recycle, Closed loop waste management

0 Tawmannsgsiaves CE Resource recovery
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bio-eco

U5 lula-d

1A 9110 *.}Q%
&
X
& |
FORM WASTE Q |

LWAAUDAFLINNTLEANTLUUNDULSUNTHER
3D Prlntlng Filament Made from Waste Spec1f1cation {jﬁﬁquﬂ'ﬂqﬂmmgdqﬁ'ﬁ]’ﬂ

check
VIRNISULULIBUUDY PBS way PE Tu
L Sale

szuvu Tnenstvesdsunussuidy
3 product b .
10-eCoO

a [ ¢ a A da 1
NAANUNTUNDUVIIRAT

Storage

Cutting paper board waste

A9N190)
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7. dsUnadsavadlasenis
q [Rnok(r/.

PETROMATYS %

KPI

o bio-eco O a$wmaninsilnilngldingivainslunasdnsiosiouas 20
anUSurauvaudsndasinlunidndesas 80 lnanisilasuldunannueiau

NsNAFEUNTSTUIUaS filament vasn1sHaN PBS waz PE TagldiA3as Wellzoom B Desktop Filament
Extruder flgaugdl 145°C

. AU
PBS PE  @udwnse  Aausaiiay

No. Material dNENDUDY anuwaznall

. . £ 1
Ratio Ratio Tumsdusy  Tunsvusy Y 2
LAUYUITUY
. T willen
PBS1 100 0 U1Unag 2 U1unang , .
laiUsedin
. . . Aoudnefiy il
PBS1/PE1 50 50 9 ANIN 9 , .
laiUseiin
_________________________________________________________ :
. . . Aoutnatly wiea |
PBS1/PE6 14.3 85.7 f AN AN , o \
ldwsedn
- Aoutadiy Wi
PE1 0 100 A AN AN

laitUszain

dnsadugddunvuuanirldlguadvisnaltlununela  ilaqiuatsenitnisundqlunadeu
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fl. ATANENTUA WUAUDZ a8 Unsedl

0 Aanvs wanussgdusinanafnuazadananadn

0 r&D Fusugeussafasidanmeiia PLA fiansnsadesaasld anedesildudmiunadiosau (PE)
ildlugnamnssuiiu

O kp  s¥edunvunansusigananaintanmitaunsadessansld anweduaniauadn (PLA)
Faenszurumadusugawanadniildlugnsmingsudu

O welula@idnu CE  Circular design, Refuse

0 laLan1933Aavas CE Circular supplies
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TANG PACKAGING CO.LTD.

Polymer Blends/Additive

Film Blowing Process

INQAUNAN

Tunswan
PLA

Biomass,
CO,, H,0

laiUassRaiuiazuaiy Circular Supplies

Of Tang Packaging

HRHARAYANTISUVIA

P.

PLA scraps

° a 9 a4 o ,
anasavnavunlgegvisein lUldiewennns + Recycle PLA filament

waailediu azaanednateduleldiuduld
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7. @3Unada39va9lATINIg

KPI

0 a¥efunuundniusigawanaindanmiiaunsagesaansld aanweduanfauweda (PLA)

1’4 1 dy a l:i a
aenszuruNsiUdugUgeananaaniilylugnanvnssuay

* Wawanafindanin PLA HdadndnluiFasvasanusie sinliendanisauguitenssurunisidiuasiauinla
fAnuganguiian aelunuIdedesimundeludiensuaunataindanwaundensaaaudnluiFanisdy
WANAANNEa1EAANIFININ UTNITANEITANLALNIUTUUTIAMUNTANADUMAILAZNNAINE AV
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SBP ) SMART BIO PLASTIC CO.,LTD

0 Aanis wéda Swie wdnd desen Wiananafin/waraindiann wazkaasiusianwaiadn/waraindanin

0 reD  adumadenlfinunsnsiidesnisldndndusigumzdadinfiiuinsdoduindou Tnsldwaafindanin
fannsagosaarglfidrumaunuwanainildludlagliu

0 kpl  anvesdeiifinannszurumsuingunzliodingesaaislinisdanm andosaz 25 Tvdelifiudesas 10
anvaadefiinainnssuaumamnzidaifindmiugunizidaifingasameldniadanmn
3nFawaz 10-30 wiaakifiusouas 5

O waluladédu CE Circular design, Refuse

[ Iuma‘vmqsﬁwm CE Resource recovery, Product life extension 39



SBP § SMART BIO PLASTIC CO.,LTD

O Renewable Resources

WAARNYININ %38 Biodegradable Plastic s wanasnldingau
NAMNANNNISNURTUTD 5ITUVR Ludud1Uenas 917lne oae TUsHY

Composting G

dleunzUaniialaiaununsnsaunsaingemsemaluinnig

NN waglaadniy “a7 WeaNIUNTEUIUNITHoARIENINTINN

Tuanmefionnyay Wun oumgll evudiu wanadntazgndesaane
wiinluneseninleviui  Tagliduludemuiousen lagg quvn 1§ 1 Aemnsuenlaeenled uazsnatanm
wizdin dorunssuiunistesamenisiinw wanaRnias
gndesaasawiun I8 ¥ Aensueulaeenlesd wavuiads
am Fesudulunsesudvinvesiiniteandumsdeiuly

N1IWaR polymer resin faly

O Bio mushroom bag (SBP)

W Biodegradable tHugunizioingesaaala lnasioause

ANUTeURUUANIUIEINM 80-90 BeMTEaIdYa LieUTuUaulR
Waste from mushroom bags o Wana  IivusenszuIunIsnegadeuwin  eanvadeiiinduly

) < d % Y GO A A . a o &
RAIIINLNWIELAALA TR Lﬂﬂmiﬂiﬁ%nUﬂa‘NLwﬂLwaLLf‘Jﬂ JTUU Lagtnoenszeztian shelf life IﬂﬂmﬂﬁzUQUﬂqﬁﬂqu

a XA | , Ly v .
VYSNAFANDBNIINUADY  LLALNYATNIUNEIUISYNYINEY *Compound Ineldla30e Twin screw extruder

Fraznossauiududuun  iliAalulaswaraiinuu *Juglgunzdeiindosaarglalagldiaies Blown film extruder

WoulugAundeudundon vaaovauiAlding lngldiaies universal testing machine
(UTM)

sypaevaniveauieu  lagldie3es Thermal properties
using Differential Scanning Calorimetry (DSC)
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7. @3Unada39va9lATINIg

KPI

SBD 0 anveadeifinainnszuiumswangunzideriindasaaigldnisdanin
nFowaz 25 waaliiiuiosas 10
anvasdeiinaINNIzUIUMSIBMind M UguNIzIYBLindaeaatalin1edanw

AMN508as 10-30 wiasliinusaeas 5

A N &
P TR o

? TRAAARTPY Y

0 anveadeifinainnszuiumswangumzieriindasaargldnisdanin anniuiesas 25 wideseeas 7
0 an Lost product annnszuaudgnifiniiiuiesas 15 mae3seas 2
0 anszezianlunismnzugnussnuasns anu 30-40 Ju widle 18-25 u
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| WA. N5.998N5 §3aUsennfan

0 Aams senuuuuaznangunsainnuasmelusaeud@ienaiain wasnanfusinaiaindu 9

0 rR&D USuussnszurumswaniioannisiinvaadeuasnansiaeiilildannin

0 kPl asdSunauenuiiddmwdanndvdesas 5 IWanaundedesas 3 vaslSunaduanuiingn
O walulagdnu CE Circular design, Recycle

1 lapan19§s5Aaves CE Circular supplies
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Virgin PE
Additive

Waste from Filter
Fines from robot cutting
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7. @3Unada39va9lATINIg

KPI

WL [ andsunadunuiiddvdanntulovas 5 lhanasnaoiosas 3 vasUSunagusuiings

SauazvosTuIT AvtinaalsuUTlloAnaNUSUNTUUNKES 3.09
SauazvoINan ity 1.21
X pUaLTianase UL WD 40.53
Savazvoinslindinuiianasntunuiifsma 40.53
2 puarreINs N 1 IUTiaRaITY UL 0.48

wanaNUAN Material Flow Analysis %89n15U5UUTaWUIszuUlinsunawasUan ldinaau
Fadanalaanarlulnasanasuiivsnaufnauinuduain -0.78 Uu -3.46 Ausial
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zero waste your life
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9
()
¢ (&
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0 Aans msudamsesdnsieldnuanizegiruazliuinsduiineadas
MUTNWINUNITAIANTVEL UUTTUVEEWANERAN
0 rR&D msihiansluda anldiludngiunanTunisuanuansiueisng o
O kp  aansldingvasiesas 5
a = ¥V
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v a ¥V
ann1stiwanainasiouas 5
O wealula@@u CE  Reduce, Recycle, Circular design -

[ Iumawmqsﬁwm CE Resource recovery, Product life extension, Sharing platform 0



zero waste your life

m“gnug:\’ognu]u. 2onuudaumade Creators

§UU§?1nwa1aﬁQﬁ1w§1 L — asumsDdousounu
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wenadnksauinnozan dun |asuas1in?1us?umsuunvu:uazasn
wldifiddos fomanudiau
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zero waste your life

Circular design, Recycle, &

Reduce raw material to produce

Recyclablenv 8
material (PCP)
from municipal |

—

Sorting and
Cleaning PCP

Physical properties &
Shelf-life testing of

recycled produc

Recycling

and Injecting

Grinding
to produce

sludge
recycled

products

/

Observation & Research y .
Remaining

of PCR and Recycled product storage PCR

o w a T Y 1 [ a @ 4 L% [
iIngAvimasldanuvasyusuuulsudunanadua iaiunsai
11141ladnASe (Resource Recovery)

aanLUUNAnA I ianen1sldnulauiy uhdasaanismaaiali
WA (Product Life Extension) 1agnsulAswaIaanuangIy

& a o = a o « . . A
WARIINNITHEAIIUIUUINUNTLYAEBN Ad grinding sludge W3adu
a a_ada 1a ¢t 1 1 =
INUVBINANERNTIALEBNIINVIUVB SN T VWA TVIiNd PCR &
U3unas 30 nn./A waz Remaining storage PCR %30 uliuiyiae
nnsamersatnlukde IUsuna 155 an A saudu 185 an A

USunaunansauaidsdnnanlatiauSauiisusenineanusasunagadu
=Y Y] 6 1 a o 1 + A. v =® Y
NARAMIINOUNTTIVY nazazlransad wiuldunnedeeas 971.7
NIUANTIZIN NAASUIILANTUTAMURUIVDIVIUINUTDILAD &
’6’ £ = Y A Al a ) < = P
WInunwazin1slwusunee PCR Nu1niuauandu azduiilasann
NANISNAADINIINITAINAILANA1LULAIVINAUIT HARNUNITUTD
A2910 PCR NINANINNAIERANINNNAINNAA8UITLANUUEINITOAINU
faan1ztsein1elased uv 1aauan Tnedeasliaraundsnnuiniyu
a/ 174 dy Yo o K Yo 1 Y] %) o a [ %4 -4
iy Agwmnin1egIdedelasusiuiuuivusaasinauanandne
vuauazsluuulngfe azlvanszdn weaanisldusuna PCR Tunis
NAMAY LaztNNUSUUNANA NN LA
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7. ayUnadnsaveslasanis

VXY a [
yﬁf@ 0 asnisldingivasienas 5

anUSunvldyassasas 5
annN1s lgnanafnassagay

ETROMAJ

¢
bﬁ'

* panuuunanfualidiangn1sldnulauu uwidsasaanisiaensliunnign (Product Life Extension) 1agn1suilAewaIainuaneIumagaInng

NARTIUIUUINUTIUAADN AB grinding sludge WIBEIUNUVBINAIERANNIAUDDNIINVDUVBILUNNWRINH VLA Igind1 PCR TU3ueau 30 nn./AJ

waz Remaining storage PCR #3ad2uiiuiliniaainnisamiunevisatnlunan Jusuna 155 nnAl saudu 185 nn. Al

=

NANA N AIUTDUAIINWANEANT LBLAR
HDPE, LDPE, uag PS (g1@av)

=

* USUNUNARNUIHD

1H9997nUIBIA T UMUnLaziinisTgUSuIa PCR AuantAuA1u3tdu

2868 7 e
pa® ( -ﬁi‘s*»-
PS (s19av) HDPE PP HDPE+PP

nanfnuaagnszdianwanainilufa

InnanlatloSouiiousznineanusaauidadundniueinaunisive uazezlnanseidn winlduinnedasay 971.7

* USun leunnannuaazluadssidnluilanunsa wWadud 4 Jurau 2565 ARIUL
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488> PANICH PART AND MOULD CO. LTD
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O walulagdiu CE Recycle

O IﬁJLﬂa‘VI'Nqiﬁﬁ]?Jm CE Resource recovery 50



PANICH PART AND MOULD CO.LTD
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7. ayUnadniavediasanig

g R
P TROMATSH
KPI
S G,
oo, 0 swedlnshduwmdsldainnszuruniswaawanannunldlng (Recycle) Sovaz 5

. MslEnaradndruiAuainnisnanawataAnwaaTwsRau dmisafudsinn
nardfnsInaImaununtIsdidanandinvil gefiviaaas

 nswaufianarafnaeuunaddumulningda wudnisliwedefidunindiluanstaslunmaniugy vinld
nsnauwaaAnwadlnsRauiifiansusuuuAndussdusznaudosas 40 anansadusuldietu vildaudidena
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=
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hemistry

= A A aX i .
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a o v v v o %4 a v
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D =p
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N13YUFUBUUNAERANAUNITAALUIMAINNA (Injection
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A20 INNOVATIVE COMPANY LIMITED
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PET

O fan1s Sudavan PET Yun/IunssuIunIswasene

%4

0 rR&D sAwnanafinude PET waz PET-G 210052 UIUNISNISHAALAZNES mwfﬁgnﬂﬂﬁa

D

d%l < a % '3 1 o [ a a 1
ll"l‘llugﬂLUHNﬁﬂﬂﬂA%VI’Nﬂ’]iLLWVIEJLLEI% filament dM%3ULATDINUNETNNR
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O kpl  swewidg PETG Mimasiisarnnszuaunsuan navunldbidesndir3eeas 10 desaunisudn
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O wealuladidnu CE Recycle, Remanufacturing

[ Iumamasqsﬁwaa CE Circular supplies, Sharing platforms o3



A20 INNOVATIVE COMPANY LIMITED
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A20 INNOVATIVE COMPANY LIMITED

Recycled PETG

CIRCULAR SUPPLY
REMANUFACTURING

u u t + u t
12 24 36 48 6 12

E‘ 7 : PETG 3D Filament

OTHER

t
84
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7. d@sUnadsavaslasenis
9 PERD(‘)k(rﬂ

PETROMATYR

KPI

A20 Innovative | O deAwdsn PETG fiwmdsiisannnszuiunisudn navanldliesniniesas 10 Aaseunisuan
AULUUKANNMINANLUAAFININYUILY DE19TIBY 1 AULUY

1 ) IaJmaqsﬁwquﬁauﬁmmzﬂuLf]u Circular supply (Remanufacturing) Ineiinansnusiidnuuneitu 3D Filament
91N Recycled PETG

2) lan19zn159usU 3D Filaments NeluszauiasufuRnisuasseaulsesuiuiuy

3) AULUU 3D filament 210 recycled PETG Aladlvunauasauuniisufesiu commercial filament

) J Q) Jrn —— T — ———— — — QY = - - —— — —

/4')' NANFIATSAIATIARUUNM3HNER Usanunissiesusigang nudsianuidululalulegsie

5) 3D Filament 910 Recycled PETG fidnanindiay

- WiuyaAAeiEnan 3-5 um da nn. Wy 450-990 uw/nn. (up to 300 L)

- s ldiAYdanAenng 3,000 nn. laNIUA

-mmmﬁmmmamwam’ﬂu near zero waste 9

6 a 1 ¢ ya o o a o
) Nﬂqiﬂ']EJ‘VIEW]E]\‘iﬂﬂ')'lug‘l’lwmu']‘lm‘ﬂﬂUUTUVlLﬂ"l‘l’i&l']ﬂ
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O waluladdu CE Circular design
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0 Circular design
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e Sharing platform
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““h-5luiAa JUENG JIB CHIANG Recycle 2008 Co., Ltd.
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O fanns Usznauianis 819 um visegaawaldfn
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PVC pipe for agriculture use

@K

Washing
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7. @3Unada39va9lATINIg

KPI

T 2kE1S 150 O aausuraunsldnaguss wﬁiunﬁumun'liwammﬁaﬂa“ 10
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7. @3Unada39va9lATINIg

Circular Economy Model : 10R
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