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Abstract

Title Suitable Technology to Enhance Plastic Waste Management
for Recycling Process in Thailand
Field Science and Technology

Name Mr. Varit Namwong Course NDC Class 61

This research aims to find suitable technology to enhance plastic waste
management for recycling process in Thailand by collecting and analyzing data from
domestic and international sources. Scope of data covering national policy including
Thailand’s 20-Year National Strategy, related recycle technology from academic
research to real application in global industry. The final recommendation will
provide suideline for plastic waste management in term of policy, management
system, technology for recycling process suitable for Thai industry and Thai culture
to sustainably reduce plastic waste problem. Study results shown that plastic waste
management problem in Thailand starts from producer as seen by no plastic
identification code label in their product, so consumer do not know whether that
plastic can be recycled or not and they cannot do proper plastic waste separation.
Another problem is the Lack of knowledge and accountability of consumer. The
insufficient and ineffective of waste management in Thailand also contribute to this
long-term problem. Government agencies and public organization both shared these
concerns and try to migrate them by initiating many campaigns such as “None Waste
in Thailand” Operation Plan, (draft) Strategic Plan to reduce, separate, and recycle
municipal waste, “No Plastic Bag” campaign by grocery store, department store, and
hospital.  From the study of plastic recycle process found that plastic can be
recycled through major process which can be categorized into 4 groups; 1.
Collection, 2. Sorting/Separation/Washing, 3. Reprocessing, and 4. Product
Manufacturing. In each recycling process comprises of many technologies. In order
to solve plastic waste problems, apart from clear policy and good action plan, the
collaboration and support from all related party including producer, consumer,
government agencies and public organization, are essential. As for technology used
in recycle process, type and quality of plastic need to be considered. The utilities
consumption in each process also need to be determined since it will reflect in

production cost of plastic recycle.
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Plastic shredding

Contaminated plastic films are shredded
into smaller sizes.

contaminated
plastic films

Selective oxidative decomposition

A dual-catalyst system, which operates at
<140°C and atmospheric pressure, converts
plastic polymers into shorter chain molecules
like oligomers and dibasic acids.

recycled
catalyst 1 Distillation

Catalyst 1 is recovered and collected
and then recycled back into the system.

catalyst 1
|
Separation
cgﬁ Catalyst 2, oligomers, and dibasic acids
are separated by filtration; catalyst 2 is

then recycled back into the system.
@ [E recycled Product collection

catalyst 2 The dibasic acids containing solution is

3 hours 300g of collected into a separate vessel.
processing time & oligomeric resin

Crystallization
700g of Dibasic acids are crystallized from the
dibasic acids production solution into solids and harvested.
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vggnatafniisausamanliiuonalduainvezitliiiuiuilan (ore-
consumer waste) FvoraiduiAavresusrnaaRnTivEefisnnsEUINNIHA KFoLuveed
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Size separation

Gravity/density separation

Metal separation

Optical/sensor separation
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Manual separation/quality control
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o. wonlaglddwen (Drum screen)
b. wonlagldn1sdu (Vibrating screen)
. WunlAeAsn15due (Other screens)
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RUNINA & - @ Drum screen (A1)
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WHUATNA & - o Vibrating screen
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tludmdsuazdausnsioly ballistic separator Wiaunsndafldians air classifier 3704728
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WaaRnIlaN o 4 wunlugean
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TssnudausniiiofiuUsyansnmuesgunsairsrlutuneudelufsloglulssrmumandy

e.lblo Separation according to gravity/density
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e.b.b.e Float sink method

Junsdawenmeanunuiuiulageidasiinans
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e.b.l.lo Hydrocyclones
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Y8UTIgAUINAN (centripetal force) wazAuAIUNIUYBIYDIlYa (fluid resistance) lng
verazgnilouidng hydrocyclone Tudnumriuiuansy dufiiunasgmirmnliaosugiuuy
Turugiitudniivinninganasgiuansiiduredialaay Tnssluudainazd ssiinisan
wwmawazdauﬁ%ﬂam%é hydrocyclone

WNUAINWA & - e Hydrocyclone

Light fraction

Upper flow

v ‘.:‘
\
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~ 8
Waste :E
-

Lower flow
L

Heavy fraction

i “Report on initial assessment of relevant recycling technologies”, woeem: «
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e.o.la.on Air classifier
Wunisuenlaeendoaiuslunisan (falling
velocity) vee3anluaine %aﬁi’mqﬂssmﬁlﬁaLLaﬂ%ueiauﬁLmLLawﬁfﬂaaﬂmﬂﬁu Air
Classifier TuilgefunansUszian

LEUNNA & - @ Air Classifier Mhtlaenilululssnurnwenuey

17 : “Report on initial assessment of relevant recycling technologies”, boem: «
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e.o.lo.« Ballistic separator
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i “Report on initial assessment of relevant recycling technologies”, boean: @o

Ballistic separator lagnanNA1TLAIADNITAUY
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WHUNNT & - b Separation of materials by Ballistic separator

.
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TanUeaud mSun1shenuLuy gravity/density
ffn9¥191nd21 middle fraction 91nn15uenlnegUnsaifildaT size separation unay
gUnsaimsusnmailddmiuuentaananain b If uag o I7 sufviagibilanarafinon
iy lunisuenlaggunsal Ballistic Separator wanafin b 16 azgnuenlegludiuves
light fraction 34 light fraction Havdedlununszuiunsuendn o TuneuLiteusnnanain
ponaNNIEAIAENTEAWLTeAneq Fanszurumsuendiianld Wy Air Classifier 1udu
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WsnAndngiuiu i dugunsaldausnlang 1y

gunsainisuenlay gravity/density gniluld
TnsnfrsvnslulssudausnifielfinuszaninmesgUnsaiwenluddudnlulaeianis
gunsainmsAnuenlagld NIR Infrared

e.lo.en Magnetic and eddy current separation

gUnsaifigninunuszgndlddmiunisdnidoafiousnTansi
nevausssoudmdnuazlavyildlsman (du ogfiflen) sonaindu ulménazaiunse
vraldiiteusnuduiidu ferromagnetic uas non ferromagnetic sananfuld dmduua
pueauar Yandumariiaunsausnldlugunsaivind dmsumeluledfiaresuneseluldun

®. Electromagnetic separators

. Permanent magnetic separators
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andinduaneaniuleunlaguniu

UNUAWA & - @ Overband magnet (I wsunenfuduiidumanvuining)

h W

i “Report on initial assessment of relevant recycling technologies”, woemn: e
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UWNUNTNT & - @ Drum magnet (ddwSunendudiuidumdnauindniidonsinisiva
PNALazIUSIAANLTUAT)

i “Report on initial assessment of relevant recycling technologies”, boemn: e

WHUN N & - o Eddy Current separator

i -« Report on initial assessment of relevant recycling technologies”, boem: el



/o

WHUNTA & - @0 WANNNTYIN9IUYBATY Eddie Current separator

»
4 NE-Metall
o v Non-ferrous
o o ° 4 Metals
Eisenteile \ SR e N
Ferrousparts () 0 © ® o [
Nicht metallische Stoffe

Non-metal parts

i “Report on initial assessment of relevant recycling technologies”, woemn: el

\A3BIUENIUY Eddy Current gnihsnuszegndlddmsunen
Tavgilsvihuiisorfuniménisuy egfidlen newwns uunililen waziiu egrlsinunies
wonvinilsimnzdmivlduondinggd neavies uagiyn sallufandnndmags

Uszansamlunisusnveaadesuenlanzuanslinaniss
AU
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AMINN & - @ UszanSnmlunsuenvesaioanenlany

Machine | Material Separation Output purity Output purity
(% of input) from dry residual | from Co-mingled
waste waste
Magnet Ferro-metals 85 - 95% 85 - 90% 90 - 95%
Eddy
Current Non fe-metals | 85 - 95% 85 - 92% 85 — 92%

i “Report on initial assessment of relevant recycling technologies”, woeem: @

e.lo.& Optic sensor separation
Optic sensor separation ﬁ?uimﬁﬂ
®. NIR Infrared
. Colour Line camera

en. X-Ray Fluroscence
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.38 Optic Sensor aguanTandmannszAy nseALTl
157w vezdidanseda widuqsuluimedwesnarafindnse (Wu PE, PP, PVC, PET, EPS
uay ABS) wagd Yaniifiddayliannsousnlfidesanliannsaasviouuadls

e.b.€.e NIR Infrared

desuendnlud@delduasinuende Near
Infrared Spectroscopy thu UV sensors azﬁfmmwﬂi’ammqimaawﬁammmm?{uﬁa‘hwm
dmsuTaquiazaiia anifuaslday air jet lunisuendely

gunsal NIR infrared Usznausag

@. An acceleration conveyor

. Ilumination and optical sensors (photo
diodes)

. Extraction unit with pressurized air

WHUAMT & - oo Near Infra-red Spectroscopy sorting (NIR)

e

¥ 5
T ne® s gon v o™iy WD, ey
f

§) Feeding of unsorted material
€) Spectrometer scanner

€) Separation chamber

i “Report on initial assessment of relevant recycling technologies”, woeem: @
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LLNum‘Wﬁ @ - @» RedWawe NIR infrared sorter

1 : “Report on initial assessment of relevant recycling technologies”, boem: @&

\ATe3uen NIR Infrared gniunldiieusn
warafnfinauiusglaeuenauvinvemediues (enviunddidudmaisven) wenldl dme

nN3zAY NIzAWLTa USIA uaz PVC Tu RDF dmsuuszdnsamlunisuennanafinuas
NIEANEUBWATIAALEN NIR Infrared kandlanInITIIAIUEN

AN @ - o USEANSANIUNISHENNANERNLAENTEANUBLATBIARLEN NIR Infrared

Machine | Mafterial Separation Qutput purity from | Qutput purity form
% of input) dry residual waste Co-mingled waste

NIR 3D plastic 80 - 90% 80 - 90% 85 - 92%

NIR 2D plastic 85 -92% 80 - 90% 85 - 92%

NIR Paper 70 - 90% 75 - 90% 85 - 92%

1 : “Report on initial assessment of relevant recycling technologies”, boem: &
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®. Size separation

Gravity/density separation

Metal separation

Optical/sensor separation
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Manual separation/quality control
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Usebnnnan Ao nassletAauuudgugi (Primary recycling) n1s3laiAanuuyisqd
(Secondary recycling) ns3baiAauuuniisni (Tertiary recycling) wazn1s3latAauuuannd
(Quaternary recycling) Tnsdsfifaudidalidosluniunaluladileda Ao n1sdanises
wanaRnlviin sz aflerSsunoningnszuiunsSleAaenaiusyansnm

nszvauntsndnlunisledanarafnduaiuisonvsoanlddedl fe
® . Collection . Sorting/Separation/Washing en. Reprocessing 8¢ <. Product
manufacturing luusaztumeuvosnszurunsazadwansenuisiunasiu audnumeues
wanaRnfirummefasinluslafaiu andusiuamaluladlumsdauenivanga
Favgdamaionmnimuaznisiluldssloviveandnsueislodailiunde szuulunis
$59UT (collection) vzwanadndisuguilnaudianunsanvsnsngldnuiaveses
nanfe sezfivivsmiuduressdafotuiome vienautzdufunareeia sauded
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lawn Size separation, Gravity/density separation, Metal separation, Optical/sensor
separation, Manual separation/quality control \u@u Inglsssudauendiulugdnayly
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Iimmﬁﬁugﬂwmaaﬂ 1A8ATEUIUNITONIA (extrusion) miamgﬁugﬂ (moulding) wagn15iUn
(blowing)
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