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promote the use of plastic gsand presentingioeas (o improve law for reducing the limitations

Packaging and Packa@ efin B3 he e pmotion of Effective Utilization of
Resources in Japan stip@ilatg g9Exagipg produsers must show symbols of raw materials
in order to collect, sort afld Bcyele Bdsiy: Sweden, there are deposite-refund concept in
plastic bottles and metal ca st _’:-' et ing angd sorting processes. Directive on Waste
Electrical and Electronic Equip: L ; sis= On Packaging and Packaging Waste stipulate
the producer's responsibility-totiesige: re ducts and to utilize recycling raw material

in products in ordesferpromote sering and recycling procasseg

. X
In short-terAii =1 Public Health Act, B.£.2535 by

|
reducing or exempti .',-‘I-. charges for plastic waste -‘*"

2ction, and to order regulations of

local governments accrfd@ to the Article 897 (3) in Public Health Act, B.E.2535 to specify
methods of ﬁi

Industrial Prod”ct Standards Act, B.E?Eﬂ of which&l{pulate product s@dards in respect that

1M T S MIE 12 R <M
Promqon of Effective Utilization of Plastics Law of which stipulating that all plastic products can

recycle, and enacts Deposite-Refund Law of which refunding for plastic waste return in order to
promote plastic waste collecting, #nd enacts Law to reduce or immune Value Added Tax (VAT)

for plastic waste management businesses for conservation of environments and communities.
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* “Plastic” mean any of the stable synthetic materials that are fluid at some stage in their
manufacture, when they can be shaped, and that later set to rigid or semi-rigid solids. Plastics today
are chiefly derived from petroleum. Most are polymers, made up of long chains of identical
molecules.

N Leidner, Jacob, Plastics waste: recovery of economic value (New York: Dekker, 1981), p.1.
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(Styrene  Butadiene Rubber (SBR)) wazwardinezasialundadonilaaualnru

(Acrylonitrile Butadiene Styrene (ABS)) vlsis

(3) nquazlswmAnd (Aromatics Group) isznaudiag LU (Benzene)
Tngau (Toluene) uazl@w (Xylene) g
1) Wy (Benzene) uanstlinsiailiugusineslsumnd vhlundn
Wanaasn i aalssu (Polystyrene (PS)) IwamnsuaLum (Polycarbonate (PC)) 8114
Funaz almsu-Tannledy (SBR) azaalaluvizadonnledualssu (ABS) alaTuszasla
luviaa (Styrene Acrylonitrile (SAN) meﬁﬁmm‘%uﬂ 4 Wea (Phenol) anand (Epoxy)
i

v
=

2) @@l (Toluene) iilua1id dilusavinazany nasduansesls

a

Lumm{mmj Ay 4AA 'ﬂ@;qmqm’mﬁﬂmw LRI LL@yﬁ']ﬁ‘ﬂ‘i‘uﬂ@‘Llﬂu"] i TnagTmu
(Polyurethanes (PU)) ; Y
3) ds( Xylene) Y Sasnummnm Wial1au aalsloau waziumnle
au szneni Gand fndloa (Mixed- Xyléne Mwasinazanels wanaanlsidy

3 W'm’lfmu (p- Xylerre Y lpanEanaafinnale iAW 1LaR
(Polyethylene Terephthalate (PET)) Lm Lmusltﬁiwmﬂmwm (Polyester)

- @@Tﬁh@‘u (o- Xyle_ﬂmmmmmmqmmmwu (Plasticizer)

o R o

aaaTna ilanaalss

e lman (m-Xylene) diflusariaazane

2.1.4.2 aAR2UNssNLIATIANAUNANY

’qmmuﬂﬁuﬂimmﬁﬁuﬂm\‘l(Intermediate Petrochemical Industry)

1% a

Wugaarnssunlduandnaitlinaaididudngiulunisnan ailauliiugaainnssy

q

ﬂ]%ﬂ@’]ﬁl @mmuﬂiimﬂ‘immmuﬂmammqmammﬂmmumwmﬂimm dusu fail

1) uanAetinseddunanednedainy (Alkane  Intermediates) 411
HARA N IRTARTUNANANN RN LTU LNNIUeA (Methanol)  #3ai3ananTaniiadn
wiaueanaaad (Methyl Alcohol) Wesdanlas (Formaldehyde) wasluiile (Ammonia)

Wagau (Phosgene) LU
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v
o

(2) nanAusitinsialdunansgnalaalud (Olefin Intermediates) vl
ARt inalainldang gzl AuannuansETaaTiudud e
1) mamﬁm%ﬂ‘immﬂﬁﬁuﬂmwmLfﬂﬁﬁu Vi afiaulnnanlss
(Ethylene Dichloride (EDC)) lafiamaalsdluluiues (Vinyl Chloride Monomer (VCM))
wiaueanlad (Ethylene Oxide (EO)) leiaulnanaa (Ethylene Glycol(EG))
2) AR AT NN T RaY iy aanlaLeanaaasd (Oxo

Alcohol) avmalaluriza (Acrylonitrile) tlis

a o

(3) wARA I inslANdun a4z lsAng (Aromatic Intermediates)

Hunandnstnsnin ldinnauainn ansinviaslammnddusi 1dun

1

1) AR DA s pTduna e niuuTy Wy eiawuiy (Ethyl
Benzene (EB)) aim?uTNTuLN@§(Styreﬁie Monomer (SM)) lalaaLaniai (Cyclohexane)
AlUsLaNUWNN (CarproldCtagn) AAHI (Cumene) Wuaa (Phenol) sy

2) cmmnmmﬂ‘immmuﬂmqmﬂwwﬂému Wi NIALNLINTNGN
(Purified Terephthalic Acid (PTA)) Vmea‘mevm@m (Dimethyl Terephthalate (DMT))

FRAd 4%
; d

W14 _
P ';’(Jt".. '

A RN
2.1.4.3 ararunasntilasiatiautlans
@qIﬁl’&’ﬁ/m??Nﬂimm-ﬁﬁuﬂma(-DﬂiAmstream Petrochemical Industry) Lilu
dl Y a a/- I's a d:l/ £ | -‘I.Z]/ | o a dl a
gravinssni dnandiiaangaaunssatiinsaddusi viadunasnniiluingAuienas

a o a‘:// (% _'_-_._v" dl o AI a = 2’/
nanAusiTugainanesnazi llwlsglluanainnssusiaties gnainnssntingaiidy

i v
Y e Al

danaannsoutailungundne puansnssaniuein b s

(1).0a8na 85N (Rlastic Resing) Wity
1) wanaAnA Wanurialy (Comamodity Plastics) Hunanafnig
AruantiALYagLFuannane mminmumummmﬁﬂaﬂﬂiﬁugmmmwwﬁmmm X
mAgnitenBaufuiunanafindwinaudaanssy SUsinmaugenisldge nanain
afiatilEun WA RaUAMLII LLusn (Low Density Polyethylene (LDPE)) InALaAautnin
AN LA T K (Linear Low Density Polyethylene (LLDPE)) Iwaiefiausiia
ANULILLUAY (High Density Polyethylene (HDPE)) Twalofianaalsst (PVC) Twalwsiaw

(PP) wasTnaglsiau (PS) wlusiu
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2) WANARNAMTLNNUAAINIIN (Engineering Plastics) Wunatasn

dl X a 49/ A a Y a 1
nldluwaudrinssunfean1sAuandmnAe aunsn ldnaunulansluaudsangsu

6

A ng 1 Ajj 1 a & v o 1 a d” v 1
e Tudousnaus Tudounannomes Wusau daatranataintszinnillann Tuasy
(Nylon) TwaansuaLum (PC) Inaez@ia (Polyacetal) axas la hviza-Tam lndw-alsia (ABS) uay

TWARDALNENNAR (PET) s

1
a

3) naannNNAANLTRALAL (High Performance Plastics) 101

Q

WaraANNNAnANTRNARA L IFNwRNIENg 1 nuaNTeu nunge Nusn aulifn

a

dne lusiu waaRnUszin il AIgauanaINA AN TRN AT UAaTTHA  Faatinananasin
dszinnilaun nawmnigealsianay (Polidirafuoroethylene 1138 Teflon) Twaawmnas
2nefAlau (Poly Ether EtherKetone (PEEK)) lnaamesialuu (Polyethersulfone (PES))

NaaRNWAN NI N NNl sl ndnuases ldinasuanludssma neias 1iasanfas

|

Timalulatidugeluniangais wnalilagds iiununsviaaaviall

fa-

2) ﬂﬂNL@uELF;IZNLﬂ?’]uM (Synthetlc Fibers) Lﬂmmmmﬂﬁmmmvwmm

1
A ¥

%mmlwmLmumiuﬂﬂmzﬁulﬂﬁﬁmwf Lmu He andns Uiy Ue wietinldnamly

mmmmmm@ 51 L’&'ﬂﬂ\l"] LS meuwu ﬂﬂﬂﬂﬂ\i@’]ﬂﬁﬁ‘ﬂﬂﬁ‘ﬂﬂﬁ‘ﬂiﬁmﬂm@llfl/ﬁlLW@

q
1

LRSI m@lumemqmmmu‘lﬂﬁﬁmmn”[m m'af;mLé’ulﬂmmi’]”ﬁﬁﬁmimmh
naunudulaassugi lown Lmuiﬁiwm@mmﬂwmmﬂm Wulaarasan lMnawnu

YUART Lmu‘lﬂmLmﬂ”ummmmiﬂ%muimmwa m@mmnumulﬂmmﬁvwnumum@

N@Nﬂ‘]_lL@ulﬁlﬁﬁ‘imﬁ’]ﬁlLW@ﬂ’]ﬂ‘N’]u% N mmmmmmumnuma

(3) ﬂZ\jSJm\izﬁ”\iLmﬁ::ﬁ(Synthetic Rubbers, Elastomers) L‘ﬂm"zﬁﬁ]‘ﬁ

o o A el 0omg s al A A ~ o a \ )y
@\1Lﬂ?qgﬁmuLWﬂiﬁN@m@lﬁ.’ﬁﬂ,ﬂ@LﬂﬂQW?ﬂﬂﬂrJ’]ﬂq\?ﬁ??Nﬂﬁm Imﬂiﬂ“ﬁ']qﬂﬂﬁﬂﬂquﬂ@qﬂﬂqq

1 a

899UINA WANARNNAINUADNIT LTI UNINNGN BdLATIEFUNUIAATysiagaia

9

et iasddifluda g uaun uaasss suanRtiiined@ aedunsazyidianailssinm

g19d9mlmey (BR) #19almautanilaau (SBR) aneiavia (Butyl Rubber) enalun3a
add [-3

(Nitrile Rubber) n9aWAL8 (Ethylene Propylene Diene Elastomer Rubber (EPDM)) Lilwsin

1%

(4) NQANATAADLRILATHARNADIINIA (Synthetic Coating and Adhesive

Materials) lunanAnTEmFUN9ARBLRTAR THANNLEILSS AINY LATAYTHADZNIN

a

v INRET1nU (PU) 8Wend (Epoxy Resins) Wusiu doundasineinig wu Aueanasian s
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(Phenol-Formaldehyde) W@ lafiaas@imnm (Poly Vinyl Acetate (PVAc) n19@wand (Epoxy)

\ilddi

ANANaNaNE9Fiu N limsudeyiussasnatafntANuaINuaIe
nalifaflunarafnuinuisuaisilszinm aanaliifanaiafnuanasiadnuanifuay
o dl ' o K o & a 17 dl ¥ a ¥ dl ' o
AnmazNuANA1NAY A linanasnidiuinaadeslufanssiuaznisldarununnseiy

dl o v 1 ¥ o =® =3 o o a a 1
geluindesellazldinnisfinensaudidnyreananasinluszuuiassgiasialy

2.1.5 ANNAAYARINAARNADTLAULATHFNA

3

WANAANYNABNLATILIN LNA3asn1860s  ANN13dAUAITIagARE s

N

! v

AU warfaNi lannWaun lsmenanms ImNan A998 1930 FneN1NAR INAA LFTU AaAAN

u

A a 4 e a a aa
LL@ZWQ%IHL%\TQ@@']VT‘I??N ELU?zﬂqq\imﬁﬂ?qNI@ﬂﬂ?\iV] 2 HNN1TULNENITNAB I‘W@L@VIZ‘]‘H

waaleau aleawes [uadLUASEA Aol AURNT9INA9IET 1950 NsuRawanaRNLALTA

4? | v 13 2 i * L aaa a 1 %’ o =
AU @mﬂu@mmummmﬂ LL@%@QH'@M@N‘UG]V]M@’Wﬂﬂ@’]ﬂﬂ.lﬂ\i‘l/\l@’]@ﬁ]ﬂ LI UINUNLUN N

=t
v A

AN TN BlAtiE wmmnawfmiﬁ;mmmu@@ummm Wuawaulnia nusansa
ANLATETIAT AL y :mumimmﬂgmmﬂum@@uumﬂ LT RS TRRE D A L PO ERNIER
WHBULAY @wﬂ‘wwmmmnmmiﬂlsﬂuumﬂ@mmummLLaymmmum@uTﬂmu
fqmmmﬁmaLu@q@ummumm:Lm:; @qm@'@@'ﬁ‘umwﬁmm (Packaging) BRAINNITH
fa&319 (Building) @mmuﬂﬁw,ﬂ?l‘@ﬂ%ﬂ%lﬁﬁ E%‘éaﬁﬂm@ﬁﬂﬁ Electrical and electronics)
fammumwmumum (ﬂanspaﬂalmm_ﬂﬁmjmmﬂmmiﬂum%i@u (Housemate)
Qmmumamvxlmumm {Furniture) LL@“’@W&’Mﬂ?TN‘ﬂ@QL@ﬂL@u (Toy) MIAAANIINRILN
GRAINNITHA) ﬁ@m‘iﬁﬁwdwﬁmqmmumwmeﬁmmfqummuﬂﬁurfmﬁ“u RSIGTEN
lunnd 2 faﬁﬂmﬁﬁmmLL@xﬁﬂmer‘Tﬂmdeﬂqmmumiuf&mm@iﬁﬁmmm%’wmﬂﬁ

drulutlssmanag

" OECD, Improving recycling markets (2005), pp.72-73.
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AP 2 HARNUALLasIARLAZEAAIUNSTHLNETRY

wanfamiinanidunen

gy ~#= wEaiunTinuniunu — : — > qrammaumniies
iV e dunbes mfprdseiumetu 404
— #ah I LA § s 1, 1
ﬁ."‘ﬂ F ;’-jl |-.;;I = '.1 y
I‘ﬂk il
53 Ifentt wﬁum’n‘wﬂnﬁﬁrm
mnEau PVC Resin e RS = - .
Tnialaiu BN
T Tna ndu unzitun g
umnmmn‘m:ufﬂunqn
3 v 2
e — “-nnﬁnml
Tns'Iniu Terepbulic Acid I e —— < e il
Acylositele tenann § 1
Capeolactum inn 817
ol SR s —— maresun gintadug
ymlagu (= “:1::‘:" " <qnnmm- — e
o allnmss gueseiin s
i
ﬂ' ," SRS S w——
Tngdu | e
- i) — mlemtenimn nisew deviasilane
- *
Tarfiuer

pNAneurIagaase laun

re da
"hermosetting plastics) Lunanamnya

ANE0LE TATIA 5T R YU RIS AR S BT ainasianmeiuluszndneaneld (Cross-

linked structure) WANARNTUALAZAS unanls awnsnaugiifundasioet

?‘]JV]‘J‘\W]’]\‘I"I 1@ IﬂF;I‘V]’ﬂ,‘VILLﬂjﬁQﬂQﬂﬂQﬁN?@MIMLLNWNW (mold) LL@”LN@LL"II\W]’JLL@’JNWJ’]MF’N?‘U

s oo G AT it o

wman g13ena s &6 1A

u
1

AR @K‘Fﬂ‘ﬁm ikl Eiﬂ@ﬁgt”““@qﬁ“ﬁ
ﬁ ANBUZLIAT 2945191tluaneTd (Linear/Branched chain  structur mum’n\l?fﬂuﬁ

g figeazeaus uazilegnugianassudeia S8 unafeudniazdausis a1ans

f 3
N1 lsinau Lﬂmﬂmum@ Lﬂaﬂuuﬂmsﬂawﬂuim IneAUANTR AURIWANARNE LN AULAN

Lﬁmmﬂwm@ﬁﬂﬂizmmuuimdmwiuL@Q@Lﬂu‘ﬂsﬁmqmq fnnadensiary ssudneaneld

“ aonTutllnsd@enwivilssmalng, Tassnisdaindeyadaifannisuiaislinaauaiuign

lunn3uaiadis (Competitive Benchmarking) 41119A8%N931NANAEAN (2550), %1 1-2.
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awefiantes auinlianisanaenmaiia ldiuanuFeursaniiunisdausenins tne

azlimanelassairaluanain avwinldnaiafnilszinniliinaanianaunsoiinguun
v } a %’/ Y o 1 a dy 4 J a aa a aa
dngnszuaunisnandns Id faedrsreanataintszinnil lHun waesiaw nalnsiiau

naltiaraalss waalmaw TNARAAWNLEINNLAR 1115

2.1.6.2 stlunumsldanuaaInaasn
wanasngnin i ldeulunanuaiagtuuy
(1) wanaRnuwds (Rigid yplastic) unarafniRANwde (hard) wazud

N34 (rigid) AdeAa NN g9 1 Tnad et PMMA

A |

2 WARRNARE (Tough plaStIC) dliinaaamnna mmmummmmmmwﬂmz
HasndnnangRnuie wrazuieRanda (stiff) wazdindlasdaandneng iy Waeiau

(3) wiulemFiben WNUNANARN LTk lurew naeawaignuasaanuiily
i

a

dle segnldlugmanuassunsidme

(4) N i) @Ewald@nndA99 udn3a N WA MAZIATREANIN L1
TNALDNALANNU U WUUAA ' .

(5) aawmad(Liguids) waﬂm'ﬁrﬂmhuﬂiaﬂﬂiuiﬂm@qmmiﬁ U ANANTUAY
Twaawasazarflugtlaasingg Lmiqmmﬂuﬁf‘*’ﬂmmmwLﬂum@mm Tnemagimanazgnld
_ Y
UNNTARRUNANERN ? :

6) Tyl (Foams) Lﬂuﬂﬁimﬂuwammnmmﬂm Ine/lfans blowing agent

mﬂummmﬂﬂﬂﬂmummﬁlmu@wmmm [

7) mﬁ@m (Laminate) Lﬂum@ﬁﬁwamﬁﬂﬁ’mmﬁmm%@u YIRUINAARN
undeurudanUssnma

(8) Composite materials | un15 U AN HULN1TUINAARNNANTIH
Huiledeniurtifagsmanlanside wandin wuldluglaeananafinuantiuuia wu T
wafnang (FRP (Fiber'Glass Reinforcement polyester)) 11 diaran Bene vieny14lu

sUresnanannuaniulany 1 ginsalaidnnseiind

anfinaanndnesiuil dnlidiutedsedfnnudunnresnanadin uaznis
nannanainudszmalng sonvisaonineadesdenlasaasnanafniugAaNInau|

% dl ¥ o aa i o 173 a aa o [
NN TasTUTIAL AU mmmugﬂ wuLng M UNaNaan LTI Rlszadu
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2.1.7 NSEUAUNTNARANAANUNNANVEAN

[ a

NTHARNIAQALUNAIARN UNLIUNAIFANUTLNNNBTIHNANARN DUNNAR

Q

a

aanunlugtaaadananasin (Plastic pellet) wuziiwanamniszinninesluay Daunan

S dl % dl = [ a [ 3 '8 1 :// dgj =
@@ﬂmlugﬂmmmmmmmm wwmmmmugﬂLﬂummmmgﬂmqmm NY BNANNNT
a a ! vy Y o a dl o dl a a 4 [ 4
WANANTLRNLEN (Additives) MNUNaNaRAn Welsuidasugutiiaesnanann unnziu
A9 1%9u 1w 4191993 (Colorants) @314 (flame retardants) &wmillawas (Stabilizers)

| dl' . a I'g . | ¥ 9 & o 1 é’ o :il/
41711041 (Lubricants) WaER Llas (Plasticizers) 1145114 LL@qmmmmumzmumﬂugﬂ AN

(1) nN92UINNNT Compression: molding  Lun1sdansnanasnlagld

|
a e A [~3 o’

% o o £ = v 1 % a dld
ANFaULATANN AL N lFRAERN et d U LA N WHalfiusaasarldnanainii
3U39ANUHANA (mold) TINIZLIUNTTUAANAIGANF IENTTLIUNNT  Compression
molding LAASAININT 3

; ]
2NN 3 n'a‘::mumiwamwmamné’mnizmumi Compression molding15

Fyr - []

\ *
d
Heat g
and W ey o
Cogling 1 -
Heat

md o Nﬁi'{-a
Cooling ey by

Compoundtoberﬁalﬁd_e_i_r [ o o

| Platen

hiold
Phanger

Dins

Mald
—
Caviby

[ T-Platen

Hydranlic

—PrEE——| gy e | | Hydw
| Phanger

(2) N3g1ruN18 Thermaforming LN WA RN T g 19m LRI
Tnevinliulunwatasnfauuazaausia g niuin il gl senuusnnd tnelduseduan vise
nisgaaanTAaen Walfusga: [waIamn s g s MU RNEW TN F5LWN TR ANANARN

AEINTZLAUNNT Thermoforming WAANAININD 4

" Louisiana State University, POLYMER RHEOLOGY - BASIC EQUATIONS AND FLOW

BEHAVIOR [Online], 1 April 2010. Available from: www.che.Isu.edu/faculty/dooley/rheo1.htm
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MNT 4 NTTUIUNTHARNRIEANALENSLLIUNTG Thermoforming'®

Positive mold Vacuum
I
Heated plastic sheet
(a) Tc—T )
Vacuum box | | |
|

Vacuuim

Positive mold
moves out of box.

L—-.q

Molded product removed,
(e} ()" ready for trimming

LJLJ

(3) NeruaNnaExifusion | WunRaNaERAn 14 1uATeI8mIn WAIYARN
a v v o U [} u/L s a [~ |
wanaanaaaANien wetruliiinadn e la aneuzassmaannazidulianugilingaeg
F2lp BINTLUIUNTUARGAENIZUAUNE Extrusion RAANPNAINT 5
i J £% 17
MWA 5 NFELWNITNAANAIEANAIE NS LUIUNNS Extrusion

_,f'j- .-"J'J'J'IIIII.J’IIIIIJ"IJ’JIJ’I’JIJJ’ \“‘\
== = [

_“““‘.‘-““-“1hr

(4) nszUIUNIT Injection molding RN ITUNLANAAFNNINADNLUATILAY

1
6 =]

antn19in e (Dies) G WU AN AR NAZWIIR R M UHNHN T9H78UIUNTNARARE

N?2UIUNIT Injection molding UAASAININT 6

" The State University of New York, Plastics in the Microwave Oven [Online], 1 April 2010.

Available from: http://www.eng.buffalo.edu/Courses/ce435/2001/Plastic_Microwave/MicrowaveReport.htm

" University of lllinois Urbana-Champaign, Scientific Principles [Online], 1 April 2010.

Available from: http://matse1.mse.uiuc.edu/polymers/prin.htmi
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MW 6 NTTUIUNTHARNRIEANALLNSLLIUNNST Injection molding'”

tie bar feeder hopper water cooling

channels

stanaann hdrsane udnas
. BN

whasdnliiveaugilu@n EIQ BN ANARUNANAFN LY
Foas IaLfiusnasas AdanTnauATLINWAL LI

mmmzmmu:mﬂﬁm 191N17 Blow molding LAANAY

a7
R \
K {open) % \%‘
N A
A\ -‘*

s
2
'K

amawﬂmumwm%’ﬂ

1 Open University, Manufacturing [Online], 1 April 2010. Available from: http://openlearn.
open.ac.uk/mod/resource/view.php?id=198354
19 Shyam Plastic Machinery, Petmachine [Online], 1 April 2010. Available from: http://www.

petmachine.in/images/pet_extrusion_blow_molding.htm
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(6) NTTUIUNT Expandable 1funszuauuanlny taanisnaldnng wu
dowu i ldaenadaludngaunlihe waalssu deinaalssuazinfiufinmenlinialuy e
nnanTuy dagRvuazaenasadaléiuaanufeuainlatndmiunisuasn Expandable
Polystyrene (EPS) dau Paper Polystyrene (PPS) tlaldanwanafin PS Huangazuaansn
wazdinisanfnadamuinljiseninaafninndsmasuifianiszenafassunn 20 wi
= 1 b4 b ¢4 ?‘// o ¢4 dl ilé( b v
anaanifuududaundtadounszaty aniduiinisdouiny Aldaugldaanauieu

ANNANHTULUNANNN 1 naasldaniig ﬁ?"ﬂtﬂﬂ Wi %qmzmumwamﬁfaﬂmzzmuﬂw

Wy
@ﬁ{/éms Expandable™

Expandable W&AIAININT 8

(A

2.2 wmamnn‘udm

2.2.1 ﬂ?mnmp 4

dontTull W aasuwisdsswelnaldsnaanudiunanisldsinnangsn

mrbalseans ) 1. B DR e rnsramasin

Nlszuntu 3.5 @%mu Iﬁﬂ@’]LLuﬂMWwT”LﬂWﬂ@NﬂM’]Mﬂ??N ﬁNLL’& umm\m 2

QW’]Mﬂ‘ﬁﬂJﬁJW]’W]MﬂEJ

#* Inouting Pen, Expanded Polystyrene Foam (EPF) [Online], 1 April 2010. Available from:

http://www.inouting.com/inout.ing/pen-do-view-penid-32.html

21 o A = ] o o a2 I = A o
ﬂﬂ']‘].luﬂ(l:ﬁ]?l,ﬂﬂllLLM\?ﬂi‘zmﬁvLVlﬂ, Iﬁi‘\m’]?@C’W]’T‘II’ENWZQL"INL'LE“EILILV]EIULW@LWM‘II@WJ']M@']M’]?U

lunn3uaiadis (Competitive Benchmarking) 4111908 MNIUNANARN (2550), %1 3-1.
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A15197 2 ARFIUNS LTWRIRANIIUUNATNNGNAAFIUNTTH

NANAAAINNTTN OLGE
1339770491 (Packaging) 38.3
Lﬁulmmzm%mgqm (Fibre & Textiles) 14.7
£NUEIUA (Automotive) 11.9
Qﬂﬂ?ﬂLL@:%udquﬁLﬁﬂmiﬂﬁﬂﬁ 10.5
dvmri'amsz(Construction) 8.7
N19NEAF(Agricultural films) 3.6
B 12.3

598 . 4 100.0

1N ma‘ﬂqwudﬂwmmﬁﬂmﬂﬁﬂﬂ%ﬂu@mmummma@ﬁmsﬁmnﬁmm
FA4AINIAD ﬂ@umuﬂumLL@”n@u@ﬂﬂimmenudeuﬂL@ﬂmﬂuﬂﬁwmmﬁmﬂmm‘mi”mu

‘V]iﬂ@LﬂﬁNﬂu Iﬂﬂ‘ﬁ’]ﬂ‘W@’]?M’]@ﬂlﬂ'%ﬂ’]@iﬁ\‘]’]uv\m’mﬂﬂﬂ?vLﬂVIU?ﬁ"ﬂﬂm"”ﬂ WA WL

w@'1mﬁﬂ‘u@i@ﬁmﬁmzﬁ"mmumﬂmm’uﬁ@u‘uﬂlw Lwimmﬂmﬂmfmﬁu Qs Tamiineaitlu

1 %4

2‘1\‘]1)1@‘12]3\1 uaztlaeiul s na Annai ey ﬂQ’Tﬂﬂﬁ"’Vl‘]_lﬂ?”LV]@u LLmN1®LﬂEI’J°]J‘ﬂﬂ1uﬂ’1ﬂ°N’]u

LAEl P91 m@m@mmmmmmmiﬂmm ms@ﬂmmn@:gnmimﬂmﬂuw INAUALTUTN
, 2%
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2 Tojo, Naoko., “Extended Producer Responsibility as a Driver for Design Change - Utopia
or Reality? ,” (Doctoral Dissertation, The International Institute for Industrial Environmental Economics,

Lund University, 2004), p.4.
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* Rossem Chris Van, Tojo Naoko, Lindhqgvist Thomas, Extended producer Responsibility,

An examination of its impact on innovation and greening products, p.3.
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*! United State Energy Information Administration (EIA), Methodology for Allocating

Municipal Solid Waste to Biogenic/Non-Biogenic Energy [Online], 1 August 2009. Available from:

http://www.eia.doe.gov/cneaf/solar.renewables/page/mswaste/msw_report.html.

? 180 copyright office, Plastics — Guidelines for the recovery and recycling of plastics

waste, (2006), p.6.

* naupaUANNANY, N193aN19yalas TN [aowlatl], 30 AIMNAN 2552, UNAITINN

http://www.pcd.go.th/info_serv/iwaste_garbage.html#s3
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(London: WEDC Publications, 2002), pp. 116 — 118.
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“Waste” Tneinliuddazualadd “degid” luseitiauaeganiylaluaz1esnnizaussg a1l
A9TUT 5 LY 2006 fhmmmmﬂ (Councij Directive of 5 April 2006 on waste
(2006/12/EEC)) Tunnmsa 1 Iuﬂmmmwmm “Weste” nu18de Tanusaaasia 7
mm@um‘mmm@ﬂ@mmm%m fiikin 164.tivm1n punNARAN 1 Fasielilil

I Lm/m 1 LA AR NN HARL l@zn17u3lnA (Production or

consumption re3|dues)
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ﬂmmw 3 NNMﬂm%w‘MummﬂqLLm (Products whose date for appropriate

use has expired)

1
=

dazinnd 4 JannlaFunansenuanglimivig (Materials  spilled, lost or
having undergone ‘elhermishap, including ‘any'materials, equipment, etc., contaminated

as a result of the mishap)

1
o

szl 5 San gniuieu (Materials contaminated or soiled as a result
of planned actions (e.g. residues from cleaning operations, packing materials,

containers, etc.))

" ‘waste’ shall mean any substance or object in the categories set out in Annex | which the

holder discards or intends or is required to discard.
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sl 6 Tugouilildud (Unusable parts (e.g. reject batteries,
exhausted catalysts, etc.))

Ussini 7 annefiitlaitlszaedasldudn (Substances which no longer
perform satisfactorily (e.g. contaminated acids, contaminated solvents, exhausted
tempering salts, etc.))

Uszinndi 8 LAEUABTAINITLIUNNININGAAINNITN (Residues  of
industrial processes (e.g. slags, still bottoms, etc.))

Ussinnit 9 Lsinanaedns Lt anuafis (Residues from pollution
abatement processes (e.g«scrubber sludges, baghouse dusts, spent filters, etc.))

UszLnm7iT0 Lﬂ%ﬁﬂﬂﬁ@meu?mmm%udquzh%gﬂ (Machining/finishing
residues (e.g. lathe turnings; mill scales, éto.))

Usziniin 11Lﬁ‘l:rmﬁ@ﬂ@m"mqﬁuﬁié’mﬂm?m‘zmummmmmﬁm
(Residues from raw materials extra_g:tif)n a?jd,processing (e.g. mining residues, oil field

4
slops, etc.)) -

FRAd 4%
# ‘

szinnii 12 'ﬁwﬁﬂmﬂ@u (A?Iulterated materials (e.g. oils contaminated

with PCBs, etc.)) i .é__,;

Uszinnit 13 Jagvisesaiailla figniiwldlaanguune (Any materials,

substances or products whose use has been banned by Iajll.lv)_»

sz, 14 mﬁmﬁmeﬂ'ﬁ';:Jmfﬂ‘ummiﬂﬁ’fmhﬁﬂﬁuﬂmﬂmLm”q (Products
for which the holder has no further use (e.g. agricultural,"household, office, commercial
and shop discardsgpetcs))

sl 5 d"@@ﬂuﬁjﬂuﬁﬂﬁﬂmﬂmiﬂﬁﬂm(Contaminated materials,
substances, or. products.resulting from remedial.action with.respect.to land)

Us St 116 d”m@u‘%“@zﬁwmﬁlmmﬂé’@g’muﬂi:mwmmf‘z (Any

materials, substances or products which are not contained in the above categories)

Uszmeaadinu dszananguunadausndenteslssmaadiny unani 15 91
é’f)f;ll?a“@w@ﬂLaf;lLL@%MWN?‘L@@%@U%N%N@M (Chapter 15 Waste and  producer

responsibility) Tux1m91 1 WAaumunnaA1dn “Waste” unnens dnglac wieansle deeg
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* Section 1 ‘Wa-éig’«shall mean any object, matter or substa'"ﬁéle belonging to a specific waste
category which the holder'disposes of or intends or is required to dispose of.

The Government shall“issue rules_concerning waste_categories referred to in the first
paragraph.
- "waste" refers to refuse, bulky refuse, ashes, sludge, excreta, waste oil, waste acid and

alkali, carcasses and othér filthy and unnecessary. matter, which are-in solid/or liquid state (excluding

radioactive waste and waste polluted by radioactivity)

skskeosk
"municipal solid waste" refers to waste other than industrial waste.

"industrial waste" refer to the waste categories defined below:

1) Ashes, sludge, waste oil, waste acid, waste alkali, waste plastics and others specified by
a CabinetOrder among all the wastes left as a result of business activity.

2) Imported waste (excluding the kinds of waste defined in the preceding Item, those

wastes attributable to navigation of a ship or aircraft (confined to the items specified by a Cabinet

Order), which are defined as "navigational waste" in Paragraph1 of Article 15-4-2, and waste
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personally carried into Japan bypersons entering it (canfined to thelitems specified by a Cabinet
Order), which are defined as "carried-in waste" also in Paragraph 1 of Article 15-4-2).

* The term 'Reeyalable Resources! as usediin this Act'shallmean| sueh Used Products, etc.
or By-products that are useful and are available or can be made available as raw materials.

** The term "Used Products, etc." as used in this Act shall mean products that are collected
or disposed of after being used or without being used (excluding radioactive substances and articles
contaminated thereby).

** The term "By-products” as used in this Act shall mean products generated as by-
products from the manufacture, processing, repair or sale of products, supply of energy or

construction work for civil engineering or building (hereinafter referred to as "Construction Work")

(excluding radioactive substances and articles contaminated thereby).
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* Section 1 The pLj“rbose of this Code is to promote sustainable development which will
assure a healthy and sound environmentdfor present.and future generations. Such development will
be based on recognition‘ofithe fact that nature is worthy of pretection and.that our right to modify and
exploit nature carries with it a responsibility for wise management of natural resgurces.

The Environmental Code shall be applied in such away as to ensureithat:

17human health and the environment are protected against damage and detriment, whether
caused by pollutants or other impacts;

2. valuable natural and cultural environments are protected and preserved;

3. biological diversity is preserved;

4. the use of land, water and the physical environment in general is such as to secure a long
term good management in ecological, social, cultural and economic terms; and

5. reuse and recycling, as well as other management of materials, raw materials and energy

are encouraged with a view to establishing and maintaining natural cycles.
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3.3.1 mmmsmqngumﬂdw&dqLﬂ?umsfﬁ'mmsusse;ﬁ'zuﬁ
ﬂa‘xmﬂﬂﬁmuﬁﬂguﬂwL%KaLm?uﬂﬁ@”mﬂwua?Mﬁmeﬁ A Ordinance
(1997:185) on Producers’#Respansibility f(_;)r ‘packaging waz Ordinance (2005:220) o
deposit-and-refund system for - plastic bottl,es and metal cans 6IN Ordinance on
Producers’ Responsibility for packaging N@mﬁi‘“mﬂﬁlummmmmLW@WU?‘Mﬂmmmwmu
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shéﬂ’]??%‘]_l?QNsﬁﬁﬂU?ﬁ"ﬂﬂmsﬂVNﬁH@VIUﬂ mmu ﬂmLﬁﬂUﬁi’ﬂﬂm‘ﬁLﬁiUﬂ’]i@ LL@IM@%ELLMHVI’]\W]

* Section 6 The éo\/ernment or the authority appointed by the Government may issue rules
concerning the duty of proaﬁcers to ensure that waste is collected, removed, recycled, reused or
removed in a mapnerithat satisfies therequirements-fon acceptable waste:management in terms of
health and the environment=Such'rules may be issted ‘with ‘respect to Waste from the articles or
packaging manufactured, imported into Sweden or sold by:the producers and {6 waste generated by
their activities:

*Section 7 Rules issued pursuant to section 6 may also lay down requirements concerning
the composition, reusability and recyclability of packaging.

These rules may also require producers to:

1. label products or packaging;

2. supply any information that is relevant to producer responsibility concerning the
substances and materials contained in products or packaging and concerning collection and reuse

and recycling potential or other factors.
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2 REPA, REPA’s Instructions [online], 1 March 2010. Available from: http://www.repa.se/

download/18.3ddf6d2212756edcdc98000659/REPAs+Instructions+april+2010.pdf
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* The recycling of these packaging materials are organized through a deposit-refund system
* The recycling of these packaging materials are organized through a deposit-refund
system
"™ The recycling of these packaging materials are organized through a deposit-refund
sSystem

"The recycling of these packaging materials are organized through a deposit-refund system
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3.2.2.4 szuuaanaiazadldlnduazalnsaidiannsaiing
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2) qﬂﬂ@ﬁmﬂmﬂiﬁmﬁuﬁwmQ’m'ﬁmmu (1) vi3a
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Directive 2002/96/EC ({1591 28)

3.2.2.5 uanAaLiaAL lannuaag
Tayaannilnsnemnanilszmeaninang sl ldsatauliuininismusmu

gniAzes i infwazgtinsnididnnsefindiverindusn llsslaml uapsdanini 15

® PDFOne, SWEDEN — WORLD LEADER IN WEEE COLLECTION AND TREATMENT [online],

1 March 2010. Available from: http://www.pdfone.com/view/12_keyword-collection-point/sweden-
world-leader-in-weee-collection-and-treatment.html

® Swedish Environmental Protection Agency, Information facts WEEE Directive in Sweden-

evaluation with future study [online], 1 March 2010. Available from: www.naturvardsverket.se/Documents/

publikationer/978-91-620-8421-9.pdf
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" Ibid, p.1.
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A15199 14 ansIn1sunuaaunauan lglssTagulua Tuill 2006

1 2 3 4 5
Reuse
Reuse Reused as
Recovery and
Recovery and whole
Product cat rate recycling
roduct category (tones) recycling appliance
(%) rate
(tones) (tones)
(%)
Large household N |
1 697 ‘ 54,702 92.0 0
appliances ) ‘
Small household \
2 87.0 0
appliances
IT&
3 94.0 0
Telecommunication
4 | Consumer equipme 109.0 0
5 | Lighting equipment “#is 93.0 0
S 4
5a | Gas discharge lamps 4 ___:‘;J 0 0.0 0
Electrical & electronic
6 38.0 0
tools
Toys, leisure & s
7 12.0 0
equipment ﬁ - .
I ]
8 | Medical devices 2 87 0
€ o
Monitor & contral 1 ’
9 ‘ 16.0 0
instruments.u o o
Q/
10 Aﬂm 3 ;jaea E 1 ]_ao?-l 0
L=
9
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Fagavlunszuaunisuaniiuduaunn warluwsaziavindyivilBuinaeadey
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LUIAARILI AR NI NEgAAIUNITRLA 2 @R AT UNIsabnaAuIndan Tnanisafiaszuy

iAssgRanduaIun vy iRt Laaten 1 s (Recyeling-Oriented Economic System) Aag

=

80197 F8N91 “3R Approaeh” ﬁfmmim}zﬁummm (Reduce) N5 MG (Reuse) WaZNI3

wnuRaunauN s Regycle) £ 10« 1 4

-

WUUﬂ{]ﬁN’miuﬁﬁ‘ﬁémmj?wﬁmﬁ”‘wﬁwmLmewguﬁﬂuﬁqﬁwmm
nauun MUszlamllud " Aail 2 4
(1) Wlewneugnu 2

1) NYUNIERUFIHI T EIUARRDH W.A. 2537 (Basic Law on the

e ) =

Environment, 1994) _ e -

2)iﬂ@mﬁﬁ/udﬁsqwﬁ@m&mmﬁgﬁﬁéﬂugﬂLLuumeuﬁﬂu WA,
2543 (Basic Law for. ﬁromoting the Creation a Recycling'—ariented Society, 2000) u
ﬂgwwﬁ'mqLLmﬁmﬁuﬁmm@ﬁ%mi 3R Aausin1san 3o nsuyuReuiann AU 14
Tal nsvinan g uemna sy e dagmisnnafvnazan

@) dotfamusialyl

Pngraagdeasins dninen naetineilss&neanm n.A. 2543 (Law

for Promotion of Effective Utilization ‘of Resources, 2000) Lﬂuﬂgwmﬂﬁ@mmmam

a o e dl o 9= Y o A ¥
NARAMT HunuInlen9EesTeInisnivua lWan1sann1s Inineng f;lmmqmﬂfﬁmu

" Ministry of Economy, Trade and Industry, Handbook on Resource Recycling Legislation

and Trade in 3R (Tokyo: Recycling Promotion Division, 2005), p.2.

2 gandAnm AuEney, 31891UN19AN134EER9 1IRIN1INNAUsNaYedsym A Wneqiy

ngeauANuazinAnusrmalulat (2548), wiin 55-56.




123

a o & O o

wamTuet thndusnlddn nsnyuRaunduNn ldlud waznisfineainuandeyaans
NARATLT

2) ﬂgumﬂmﬁmmﬂmﬁﬂ W.A. 2544 (Waste Management and
Public Cleansing Law, 2001) Lﬂuﬂgumﬂ'ﬁ'Lﬁﬂm@meﬁmmm@zﬁﬁmmLaﬂluﬁ;mu

(3) 41Tg SR ALAUE NN et

1) NYUHILAUATNNIIARUENNNTUTUATLTITIUTE M TUNNINNTT AR
W.A. 2543 (Law on the Promotion of Sorted Callection and Recycling of Containers and
Packaging) %ﬁu’m@m@m nazilasmdn, natilasfgiifia, NADILASAIANTIIANNNIZAN K
(Paper drink packs), NzaAE@ANA (Corfigated-cardboard) ilesannilenanisTlaaad
g9 uazilunguian ity ar uasageide

2) NOUHAE NATHINA AT U914 9N 1NT LA W.A. 2544 (Food
Recycling Law, 2001) PR

3) ﬂ{]‘vmmma‘ﬁqm’?mﬁiﬂﬁﬂum%G@umﬁqmﬁimﬁ@ W.A. 2544
(Home Appliance Recycling Law; 200 tor Spi}cified Home Appliance Recycling Law, 2001)

4) ﬂg‘wwﬂﬂﬂﬂ?ﬁﬂ%@@ﬁﬂﬁ%ﬁﬁﬁﬁﬁ’mﬂﬁiﬁﬁLﬁ@ W.A. 2545 (Construction

Materials Recycling Law, 2002) /1« .;__):J

5) NYUNNENATTIEILNIAUENATIN1NN9T 1 9LIAR W.A. 2545 (End-of-Life

Vehicle Recycling Law, 2002)

6) ﬁgumamﬁm%ﬁ@m .F. 2544 (Gréen Purchasing Law, 2001)

nguntadasnnisldninagnrettellsz@ninan iunguniaiiang
Tnsaaferesssfiudsegnauumshdisy inaigen adeitni s ed1edstiy Tnanis
% o Y o a dl a -‘1{ o QI %3 o
aFeAunszutn lunTsldninenssgsuTRLazN 13z NNAIUILAIAAeN Tnenisiiaaiuy
a A \ = A A o o vy B | , 14
N3NALRIAE A94IAN T 1 AR BN NeNN TS LA TH LN 1AhTas Aeinti1emunzan
[ & . . . = a a o v v
mammwuiﬂmﬂwuﬁm (Basic Principle) (115191 3) WENTFAANITINANARS 09 LT WA

14 dl a2 % a A Y o 1 Y o dl
LL@ZN@‘W@@Hiﬂ waziNalasnaselss@nsninnisldninannguiunis ldninansnaiunem

" pudinalulaglaveuasdanuienns, nousnaussasiaasyu [eeulai], 30 Rawnau 2552,
WHARITINN http:/Awww.thairohs.org/index.php?option=com_content&task=view&id=231&ltemid=131

" Ministry of Economy, Trade and Industry, Handbook on Resource Recycling Legislation

and Trade in 3R, pp.13-14.
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"® Ibid, p.18.

" guimaulatlavzuazdanuiena, ﬂmmﬂmaqnmmmmﬂu[@@u”l,au] 30 A9MNAN 2552.

YAREET http:/Amww.thairohs.org/index.php?option=com_docman&task=doc_view&gid=185&Itemid=89

" Ministry of Economy, Trade and Industry, Identification is Required by Law on Plastics

Containers and Packaging, and on Paper Containers and Packaging (Tokyo: Recycling Promotion

Division, 2005), pp. 3-4.
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" OECD, Expanded and Share Producer Responsibility (1998), p.84.
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Coefficient [online], 1 August 2009. Available from http://www.jcpra.or.jp/eng/statistics.html
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http://www.informinc.org/japanepr.pdf
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* Sasaki Kohei, “Examining the Waste from Electrical and Electronic Equipment
Management Systems in Japan and Sweden,” (Master’'s Thesis, The International Institute for

Industrial Environmental Economics, Lund University, 2004), p.9.
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