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Using Poly Ethylene Terephthalate Plastic Waste as Mixture to
Produce High Strength Milk Carton Waste Artificial Wood
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Abstract

The objectives of this research are to study the production, to find the proper
ratio, to test the properties, to suggest the implementation, and to transfer the
technology of high strength milk carton waste artificial wood mixed with poly ethylene
terephthalate (PET) plastic waste. The ratios of this artificial wood included milk carton
waste: PET plastic waste equal to 80:20, 75:25, 70:30, 65:35 and 60:40 by weight. The
milk carton and PET plastic wastes were grinded though sieve no.4. The artificial woods
were casted by hot compression with 180 degree of Celsius for 5 minutes. The samples
tested follow the TIS.966-2547 standard. From the results, the 60:40 of ratio was the
proper ratio which can pass the standard. The increasing of PET waste effected to
decrease the density, moisture, and swelling of properties. In case of bending strength,
elastic modulus, and tensile strength perpendicular to surface, the increasing of PET
effected to decrease their properties. The developed artificial wood mixed with milk
cotton waste and PET plastic waste has the possibility to implement in decoration and
construction both interior and exterior wall building. These results can register the petty

patent and write the research paper which to transfer the technology.

Keywords Artificial Wood, Milk Carton Waste, Plastic, Poly Ethylene Terephthalate,

Recycle
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1) msmamiuammummﬁ nile fo ululiifinantuainnisinienarsusznevaniy
Lsaaaiaa (ligro-Celluoss) wiarflodaiie gidudruunluliuindusiuleeiundaliduusiy
pfifosns Wunskanmunssudsiden (Wet-Process) dwiudnluwaglaavieniidndu
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nsWARTEENT1 “Mat Forming Air Filter” ufdadiadossmiuiiosnlhduwiu uarliusay
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Tunsudaludaunfudrendunisiuieluiilaainnisvenuion1uuieg nareunus
Uszneusadalvantusionn Sdnvaddaie Usznaude luunsdus 3 duiuld Tnedud
Anfufluundeuraanduieditaut® nemiuudus wazannisveneduSonadiluu
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1) Ussianneuen Tnmfinuniudeauiheinia vidu duien levhuwazaruSeuuis
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1) wiuFuludarindnstu Wunsuanlusalagldfagiduunuluivananluvievanan
luaglaa 1(Ligno-cellulosic material) inUsenauniukazdnliraiuaien negldninuseu

2)  wiuduludnuiadanedn wanfasiiduwurianntuduvenieluviotaganlu-
waglaa (Ligno-cellulosic material) #igngoesneindesing Aunnlneldissalvmednsmuuy
oomn yhliBadntusemnuiou suluaulngazgndnlfususlunuuuiaintuiiames
nsdangdn wiusulueaifuuuuiu vieuvunarsilafiaumuiuiuegludas 400 F 800
Alan3usiognuiAniums

3) winileludn wanAnsilusaiivihanidulevesluvdodulovesiananiuwaglaa (Ligno-
cellulosic material) duqlussiusznaulnensdniounielinudeuiielmananudamies
sgvinadulesmieiu danuvunuiueglugie 800 fie 1,200 AlanfusegnuiAniuns
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lifusvanu manefls wdesnsilsifdnnnmahusulsioandetufenn Tnglwdsuld
vouusiuliiiusEndatusglufiemaiivumuiu uenanliidududedendnlunsilivssanu
Hadednusznmanileiidrdy Ao nrudufanileliiduiidouussanililifafunmiildlunnsiili
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1) nmgFewesundles Munuauiu aunsaegluaniniinnuaamnaulfidunm 2-
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1in uaziinusumusiensvhaelneuiasagiiing WulduUsEI 8-12 Wou 1 20 v
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Wuldidunanny wasdinauiununenisvhaiglaenangdunsdviinne adueged nrie
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3) nlueanaznsveatusalediianlar Wunnidaumuniunusisumfesafide
ansnsastensutlutiniu wasdaluanmindouldsseznau nudensisliluaninsssuni
Imuszeznardusnui denusiuniuseniuiou wevnisiaelasgauniduiamie ladu
o897 nediafidunmiddauindinn udldlasilestenldiu Wesmnsaiiunemn Usgney
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4) nidwond®istu unndifisnuwenn Ysznouiu endruinlumsdiduny Sl
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1ifUszneu (Wood Composite) (susa, 2545) iufanliifisuussinnni Tdainnisi
wslifimdennnsldlivdedug uaSuusshenarafinuainvateiin Insaudfivedliiuszneu
vieliiuszneunanaini anansaanlVlauamuseanwadon fengmsldnumuiy ide
Feufulimussaumni Snasanunsolfonuld feuuunwasmangia InelideliAnnansenuse
Awundey deamnsnagudervesnsldliusenou il

1) waaTaglnig madmnssy  nsiildundsznaudunanadin (lddnazilunanain
UszLam Themosetting w3 Thermoplastic) 1 Wumsaseraudinlundefuazdodeves
Sagvaosaiadnanlisetu Favhiui ilunsaetanfiflauflmidunsesiuanudonis
MIAINTIY

2 WeudRiaty  duflandfvedldmusssumatulddadndutaamaianssy
idesnninsliaunsadvualiiufaudAnuiueunmnudonisld msgliiazauguns
Ugnuazquasesfiiieslsuywdadilianunsadanisliliflaniifiuug) uazutuoununiy
Fosmsld iesanluduliudazduiazidounniewazsmiluideldfuandnsfunudiusie
woivnei Wumaufuwatainuazsi mstusUlvadlidulivsznounanaiin lsazannsa
ruaslitiauifniudesnis vielsilaudalndifestuluuiastunanSusils Tandralddn 1o
UsenoutiuamnandalvoglumnnuesTaamvimnssuldogmils

3) Tim3nenslifliAnussloviigegn annsldlsvemmudlngsa laifa 60% vesiidnn
wgldidulngandsllunssuriunmsulssuldfidesi fududwndningnasunuedos
Sou vieuvdeliuiuildlunisieaseld wilunsnaslivssnevdlngjayliduduiu mee
anunsoui dulsiinnnit 80% vesisiuiidinulunissdnliusznauldlngladiowiuntsgapdely
n3zuIuN1swlsgy ldesdunisii Lida, Medium Density Fiber (MDF), Oriented Strand
Board (OSB) w3eduq fianunsariansauiule

1) $nwidaandon nnbiaunsniasliaslidosifinannasuiunsuUssUls gy
Ansglemiagnsduld wsliiasiidesmanduiagnaneifurssuasundangiugidon Seavds
naumiiuwasUdesansiivy aeanmuindey waglsudosliingg fo1sasdondosulszunally
13t Saveadewant uidmiienauliuastidosmand luiduliusenevuenainazlifes
Foauuszanalumsmidsveadeudaisaunsadiiuseliliiiesdnde

5  duasulvidnisudstunaesegiany Lmamammnmﬂﬁﬂwm Andulupain
gAAMINTIL Adouuiuouazdeslimautsiumaassgiafisduannsue Tagiunumn

2.8 Uszinnvasiagldusenay

miwﬂiummamamimﬂimau (Wood Composite)  wuslondu 4 Usgian audie
yansdnideaiavesdo (suaa, 2545) feil

1) Beam element (one-dimensional) 53@1ﬁﬂ58ﬂaUU38Lﬂw§ rdneglunguvesiny
roasevdoruiifedlilunistuuss onfivdu wan n ieniu dnuvazvsstunuagiisusiminm
fneq Auly Fuegiuriinvedlivuszneuluminail suswesiiuiiniadaulvgslidnvandy
wuuAmdeniiudh,  Awdendnta viegudale () AevnanisdaFestaveadeuldilulufiama
Wentudaiuanslniiulususegng
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gtl 2.3 Amuliinanaingudale (suma, 2545)

2) Structural plate elements (two-dimensional) lmﬂiuﬂauﬂsuLﬂwwaawmadu%mm
sudeaaduiy wiawdhlunisfuussseseananliiusznoussaand 1wy fu wagd uwng
Husu Snvauzveamdndasiazsdunisd sy viewmsuulifinmnm wdih Tusatuguiou
Tnetienenisiaisessiavesiogludnuuey 2 Armmussuiy

g‘dﬁ 2.5 wHulgiusenauwuy Oriented Strand Board (OSB) (5uma, 2545)
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gﬂﬁ 2.6 urulifusgnauluy Structural Insulated Panel (SIPS) (suna, 2545)

3) Non-Structural plate elements (two-dimensional) ldiUsznaudszianlaaunisanu
woslnesieiondeu osanvuiavenauliifiinldduzudu fvuradnnindeily
Wisuiisuiuliivszneu 2 wlausn fuinldanuudausdunnuudaussludiusiige anas diu
SnwagnstusUiuazadnendatutaqussnnlivseneveiiodl 2 wasfienanisdniFesiaves
Aeuliifnsegludnue 0, 90 o3 ui3e 2 firms Feismniutiuies

sUTl 2.7 wilsiusgnauiu Particleboard (suma, 2545)
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U 2.8 wiuliiuszneuiuy MDF (suna, 2545)

4) Wood-plastic composite (three-dimensional) {ulfisznouitanunsaldauléin
nmelulazniguene1ns anunsaldsunsslaluseauroansdunuaosvedlassadng (Secondary
Load) Wlesanauliilvwmdnun seiuiimmemsindesvesdouliFaduldludnves 3 07
sUmasiuinthnduunniatutuegfunssuiunisnissdnuagnsoenuuy

3‘1]17; 2.9 wiuliusznauluu Wood-plastic composite (three-dimensional) (suna, 2545)
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g‘l.l‘ﬁ 2.10 uuldiUsznaunwuu Wood-plastic composite (three-dimensional) (suna, 2545)

2.9 Wiuszneunanafnluyunesvastiniagerans

fiuszneunanadin deenaendug Slimananniy unaluladiiaduluinis
gnamnssuliuasnanadnlussussmauunuud wiliinanafnduroutrefiaglvallussmea
ne Bedhaetuudaftaziiongfiesszsann 2 U winfu Wwanaindeldindumsth lernnudues
fansliiuagaansnanainudszarusiuiy vh TiAndundadueilv Seanusadelddni

[y

Fapyaimnssulddnuiianils iesnanaudAvifinnuudug uazuiueusnniliviounseld
Au luguueaniadiudan 1snagudsnis@inwieenidu 4 dau nanndelaseadne (Structure),
NILUIUNITHER (Processing), AnENUR (Properties), wagaussauy (Performance) (5una, 2545)

1) leseadi (Structure)  vialdiuaswanafindnfiutanuszinnnediues (Polymer)
ey udinafunsaliiunediediliansssund luvuzinanaindunediuesilsain
m3daased wliaunsemuauaniRvedlilidulunudesnis uaansaviiuldwanainle

lassasnavasnaadin narainiviateviauuiniuvilaiagsuuuun1sduiuvesagly
Tuana esnnanafnuiazuiaillassaiamaniiunnseiuiei Tilauinisneamuay
maaiisefulude Tunsdenldnanafiniiazth anldussnoufuliiiu uenanazseasiisds
autAndeInsudfsdesd dsiannuduldlaluniuds uazanudrfulednde wgldd
wanaRnynudinanunsnth wldusznouduldilfianely vdaveswarafnfianunsnti anldidy
Juvanivedlimemuiy ildaunsnt: waradniidannasuiganingumndfiliagindun
Usgnaufuldmmeagyi Wldannsodusuldlnedlifldlng Snvisdsosfiarsanludunisata
fiusyszninslsiiagnanadinflazi snuszneuseinaansaduiuldiiieda degrswaraind
anansain inldusenoudulille Wy Polystyrene (PS), Polyethylene (PE), Poly [vinyl
chloride] (PVQ) wag Polypropylene (PP) 1usu
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gouuni (°C)
5UN 2.11 nMsnusiegaungilvedhivszneu (suna, 2545)

Tassas1evesld dadudannlididuiiadiendu (non-homogeneous)  liasainlassasns
vosliiusenaviuannwadilelindsusmainuatensyatesesailutug winstulaudfsneiu

£ ¥ '
=

YupdfuTlinvewad, ANUEANANYINIVEIUI, D13, LELANKAZANTIEWINdENA1Y MUl
IasuuueNvin nsadawadtug wagilesanilletovesnuldunazdulianunuiniulaznig
nsratuivedganjUnsainge lumieuiuiiies Favi daudfinmanmenmuaziadiuansieiuly
e nsmvauliileldvesiuldauagdulilaudfimiioudunnusenisisliaunsadululd
TuneujiRuszwiuaieldfuandulifuiestuaduavazduiudiniiazyin Tillauds
= v vy 1% I K2 - A vy oa a sa a i
wmouduls  lassafrmdniilianundussluillolyl fie a1swedweinienit waglay
(Cellulose)
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g*dﬁ 2.12 Tassassansuvesdull (suma, 2545)
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g‘dﬁ 2.13 Wisnauvasldnanain (susa, 2545)

wonnileanniaglduasnarafinfaziludiunanludiingiuuds Gallarsifuues
(Additive) Buq Bnunune Agaelunisusuwsispuaudiuvissenisivih Wildinanafindaussouy
Tupsldaunadudnee

2.10 nizmumiﬁugﬂ‘lﬂﬂiznau

N3EUIUNTSTUTY (Processing)insazidenuazdunoulunisndnliusenounanain
naenIu MawTouingiuuassiavesaniuudanatain (Additives) gty asliuagiuitnis
Juguilidenld deilfidesnaind Tunstuguingddiided daunndeiuly Wuuiisens
annsaldfuingaviifiuualiflifosazideaunld wiu1e3san Wudeaunieningivlvidaiy
an1Bungs Wunavin Triidunouluniswieuingiuuandetuy wagnstugdliusenounatatin
anunsatugUlivangIsisuieatunistugunarainitaly wu Extrusion, Injection  wag Hot
Press {usiu (suna, 2545)

Tnoviluuds dunounisudnliwarafinaziiog 2 dauvdng tu Ao dumeuvesnisuay
Tagaulidndu lnsaiunsasesin Wegluguveudanauveslimarafndoundii TUdu
ﬂizU’Jumiﬂ’]'ﬁ‘ﬁugﬂﬁmﬂmwi’N“‘] Timnzanfunisth 1l viiedsanmnsaanfiuliidieldly
ms%ugﬂ&ialﬂ ag9lsfiny Iﬂaﬂﬂamiﬁugmwu Extrusion fuasduiidenogiannly
iaUsEmamzanansadia anuenilid dnlduazdaielunssuiunsnsudn  (susa,
2545)

2.11 audfvauwsiuldusznay

dosnlivszneunanainiutagilowisliuasnanafinunsauiy Fadunarh e
Buvadlfuaswanafniudeuld vl dndruvesliuaznaiainidainansenusoautivosls
wanadnseiuiy Inednlngudy finavesingiuidlafviann auaudRlaesuvosls
wanafnfeeinnltudedunstaniiduiuuannnd Seannsonarilagasy fed

Yoit ewFeuidivulimanadnduls!

1) vumuseruduldind Wesnlassssumiudy Tazvevthuazgat siliiie
Jagmduq maan wsidlesanlimanadniidaunauvomanadinegsneg 3uih TanUinumsgady
thaslUlgann
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2) Frumuseesuaiuasiidudngvedlingg 1fnls inszdunanveawarafind
W0siivi WunasuasiBosliiaansoasdnludsadelily

3) nunmuseanziadeliuiunit mghdmusauvemanainiih TiAansuindes
BN LImusTINYA

8) aunsondeliiizusneine Talaelavin WiAnmumdeld waeliwanandudunistu
gﬂs?}jm'm

5) anansahndunldlmivie recycle 1 usanfsngg vesiignii ndusnldlv geunn
andusssunfiasfesditunouduiniaiy

foft veslsmanaRnileiusuiisuiunanadin

1) anansesunssldinnty mneiideieuiieusnndunuudusdetuiinugs 1
wfirruudausannndmanadin fedu 8k uihduiiasuusdvitunaadin

2) fAnuvumusiaias UV laandinanadin imsizdauas UV asidnluvin aneiussluane
Teluanaveswanadn ualifiduianfifianumumusieuas UV 16feg Sevin Wiliwanafnilaudan
wunwaradntunisidauna s

3) fimviauazvened (defimawdsunlasgumgl) deonimanadnidosnduss
avdnsvenemvedlsiddsnimanafinunvinldnuiigamgiigaasianuamundi

0) lutGunsfivindu Wnanafnasdihndnuiniwaiadn (LLﬁﬁﬁﬁﬁ%ﬂJ@QjﬁUﬂi%U’JUﬂﬁ
WAmde) VilFmsthanldauasaninntu

foses vedliwanaRnilerSsuieouiulsl

v v
v Ac

1) andAnenavzsesninldidoiSeuiisuiulinfvunawinty sdfidesnanaie 2
Uszmsie wanadnilaudfinienadesninlil wasldifiiunuaufunaainisiawnmdnii ilaudh
WWanannaalunig

2) fleumuuusinnilase Yamindannnd é’aﬁ?u?jaéfaqmﬁamsaamwugﬂmﬁ
seviliidminutudantsandedend

3) fimsnanazgedunnniildl dedulumslfnuaidsiosmilsiaatse

Tosoy Wavuiunaian

1) Aemsvenefdeldunnuduminnimanain Seoreldmnzaufunuiidedau
AATUARDALIAN

2) FumeunsHARTuUTUTeUN esanransenuannskatladlUluUsInamnnYin
T aunumn

3) prgmisldnudunimanain iseillinaneg uiftuindunaidedundon e
dagaanaimlaisininnaiadin

fuzLﬁulﬁdwlﬁﬂizﬂauwmaaﬂﬁauﬁ’aﬁ'ﬁaﬁuaz%L?laag'mqﬂmqazmwlﬁuazwmaaﬂ
TumsvnseurauTRsusie vesliilsznounanainiufosilsdsnsaz Widnudundni
wiloazluldnuunulsvienatann wazazi Tuldenludinlug wu dravi TUldludu

lpssasnwesemsidouseadinnnuudanssgeniifiozdl Wl iesiinesiaeaiou

2.12 du55aULN1IUvaIaEuliUsTnaU
WosnUssinnvesingauivainualeyin linseuiunisuaniuandiaiy Jdanalid
AUURANWLANANIUNAE8E19 Y11 191N1598NaNDENITOULAITITIULY MINILUDIALAINTIY
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anvvziidaunnsadindes 3elldnanaduiid Tnesauudansialsiaslulunanaindu avdu
Asmsiiuanuudsddiiusamanadin wiffundusi Tianuusziutuguiy egralsia
audidudug Avzuandstueanlusildnanuuditndudieiu Wiasdunisi luldeu
mevenvsomelufinny Tuduneusieg éf?aLwimsﬁ’maiﬁmqauLﬁaﬂﬂizmuﬂﬁwémﬁmmzau
warnadeuaURGURNY STz Iaenndestunisi Wldnuas

2ensvesliinanadniulginsiauiosnluegraninwanadslusiaseme Sag19d
v Winanadnluussmalnedudisdong il fuddmenvuwazaodunsdnwmaisuss
& aimunlinanafneonuldlulszma Fwsifunstestuldliiuslvasenluuenusyme
Tuneden esarnisaiunsediazndnldldmedaslddoci W@ Saduindunisidediusiy
Tnglamgnansgnumsnudanndon uazdadunisnssduasvgianedonsy iesnlddng
thianuaeliuih TiAsusslovivieifinganliiuian euanvesliwarainiienaFenlsi
HuvenautuludvesUszmelng %uaejﬁuﬂa%’awaﬂsasjwa Tneianzognads

1) i AuAMPasEUA Tanunsoiualaussouglunsldnulaanevialy

2) fuan msinisunuezdnuaznanduslimiolliAnnnuduay msyildingly
A “lal” 1uw§mﬁm6ﬁwmmﬁmmﬁlﬁﬁlﬁwamagj bnusinae1ainn1sidilaiald Jaasaed
mstussitelrinislafins ey

Y a

3) {Uslan n1seeusuvewuilan Fedinisasddduaziavedefniiunaunduunddunas

Y

Va o d‘ o 1 1 4‘ d‘ Yo vV a d‘ddﬂf
Wy Wen1smwneguselleiialvilaanldwarafinifivy

2.13 N3zATENEBIUY
nszawnassuy (Milk  carton) w3enasanszany (Carton  board) Wun1siiennaes
nsgawdwsuUsTaRAn s dwald vl viewdesnusiie Aldfinisdainevie Snay
Yy Plastic-coated cardboard fnangaiinnudndszneuiazuiinuesianiiiianld Fsuvmy
sppImvRIe gAY WART Ao srerd wavsreren
1) ﬂizmméawmﬁm%’uwamﬁmeﬁﬁﬁmqmﬂﬁugu (Short-life products) Usznausae
1.1) Exterior PE
1.2) Paper
1.3) interior PE

(a)

—2

—t—3

JUN 2.14 nszmunassundmsundndasiniiongnsiudu (Short-life products) (8figyay1, 2554)
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2) nsyanunauudmiuNdafusinTognaifiugn (Long-life products) Usynause

2.1) Exterior PE

2.2) Paper

2.3) Surlyn

2.4) Al-Foil

2.5) Surlyn

2.6) Interior PE

(b)

[y

JUN 2.15 nsgmunaeuudmsundndainiienenisiiuena (Long-life products) (8figyayn, 2554)

3) nsgawnassuNdmiundnfusindengniugn (Bnvdiamils) (Long-life products)

(afgyeyn, 2554) Usznaunae

3.1) Exterior PE

3.2) Bleached paper (printing)

3.3) Unbleached paper

3.4) Surlyn or PE

3.5) Aluminium foil

3.6) Surlyn or internal coating 1

3.7) Interior PE or internal coating 2

2.14 MmsusTATasRuaslunszANYnED UL
dwFunszurunsiinseanundesuliussguandeieesduuiaiiag VITEGHAERIRIE
pAsmstugUlddu 2 wuu Ae
1) Form-fill-seal cartons e neuzusTafiinstusUuasussyludunoudion fad
nanaguluy \9U Tetrahedral cartons Rectangular cartons Wag Gable-top cartons Dudu
Tneshetediansi fe %UUﬂﬂi‘Uis@gLLUUﬂaa@ﬁ?amm TetraBrik fituneu (afgya, 2554)
il
1.1) ussgfnsiindeusinuninlelnsiauesoonlas
1.2) Fuguussadumiduguvie
1.3) matoutihu



1.4) WianuSouiuussasioe
1.5) ussuarUaniin
1.6) NADIMHIUNITUTIUE

(N WRLS FUmCHED
AND PAL TAD APRLID

N

2 PROCUCT FLOWS WRTQ TUB(

el 1) LMRLO VETRANEORONS
FORYTN A7 MEAT SIALING JAWS

= ot i INPIVIDUAL (124 PAXS

Y
VA /20N

{11 PAPLR 18 fIO
TRom #OLL.

Aseplic process leolvres vie of
fillered, super-hcoted air 1o o1
sure 1lerility

JUN 2.17 139905398 mMTUUTIATUIN ¥l Tetrahedral carton (aiigyay1, 2554)
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Product

gﬂﬁ 2.18 U5590u91villn Tetrahedral carton (8igyeyn, 2554)

2) Preformed cartons ey aurusTaidn1stugUlineu fegrtu Gable-top
cartons s?iqLﬂu%umaumimsagLLUUSﬁugﬂﬁﬁau e?fqﬁsﬁgummﬁmn el
2.1) founaeaandunios
2.2) UnnilnAunaaeniennusou

2.3) ussguarUaniinnassrienuiou

e 4
gﬁ"
_ﬁ

JUN 2.19 1AT03UT3edmTUUTIUTUIvEln Gable-top cartons (@ayayn, 2554)

‘/@
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2.15 msuennszanunassuutianaululdin

M3uennIze Y (Paper Separation) NMaugnanannsnviilalaeds Gravimetric ‘Uﬂ@’lﬁ&l
ATLLANGIYasInaiautn wayds Densiometric mmﬂammumﬂmwaqm’mwumuu Bs
Fudedarlissansamlunisuoniiind idesoneumuudududianizaesans fudu wun
vostanagluinanonisuenisi egslsinu lunsuawanadnlivundnauduly isgenany
Aeansgaydenanainle osaninaveswanadnlndldssiunszasindlifiaesdian nsgay
wazlndlovdaumamuiugdndifesiu uiiesannszawiudnyszneuiifisuiasign
Faflmiiniuniian lfusneentuldae Tassluainseamvasgnusnsenuinou Fiteuld
Ao Fluidized Bed %5814 Cyclone 308133 Gravimetric Tunszuaunis Fluidized Bed 81n1Aa
antloudnynadudnsves Bed awdifivwiiniunazgnenmainoonyeduuy uazdmiviingg
anasgdenuauazgnuenaanty n1svieuves Cyclone  Alndifsariu iieusfanazgnieuwen
MeduUNlULUIEUNE (Tangentially) AUNTIUDINTI8 (NSUANYIAIERITUIANS, 2544)

2.16 woAwes

wedlwes (Polymer) Mo @1sdansieiiinaInnszuiun1sdaaseimant 919
Aedulosnusssued vienyudifufduaeitu ilonovauesanudiosnisvesuyudiaz
thllflivnzaniuausieg 18 fluanavuielng 1inainnssamiiedn 4 #5ondn uly
w3 Wwheiu (@niesh, 2556)

f1d wodwes 019lddd1 wlesTuiana (Macromolecule) wnufllél fiaue ddwill Ao
tinineemansvaeesiuglaiussialuiua :innsfiunaansaesuislasaing
Tuanavesmeddlniu Fadunedmesviiands Iédnsalu a.a 1953

wediwosTogidlussammiuaslngnsduaesivonned nszuiunninned
waskuusa liAsnedwesiitlasaswazau Taiwansaiu

Staudinger

z:' = = a a s 4
N191491 2.1 ﬂ'ﬁLUiEJ‘UL‘V]EJUSUUWUB\?WEJaLiJE]SLLﬁ%IﬂJIULﬂJEJS

ORI Tulues
1. uds nalaa
2. lnalalau nalad
3. \waglad nalad
4. TUshiu nInozilu
5. #1951 (ndlelaniu) Tolansu
6. Wodleiiau LU
7. woddlnsu dlosu
8. Wodlwsau Tnsiau
9. wodlelua (luasu) Tusoululuwes
10. weodlllanselsa (PVC) hhilanselsa
11. wodeaivegSunesianlan gi3eneslianlan
12. wuialas Huoaesianlon
13. Viosluni (nedwesveunariuesianlan) waiiunesdanlon
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d' = = a a [ (3
A15719% 2.1 nMsiSeuiisurinvesmedimesuazlulumes

a -4 4
NOALWDS Tuluias

14. e1a10aU91% (Styrene Butadiene Rubber) dlo3u wazdanladu

15. enaeUied (Acrylonitrile Butadiene Styrene) | agaslalumsa wazUinledu wavalasu

16. woahiansalsnazTmm Thilaraalsn wazlifiaesdan

MnMvemedmesfsiina1nudesiiiuldin luanavesasdaunseiitdaidunediues
thi axfecUssneumembedesiigng fu vieiidoniy Wluwe? nilvdedewwiavionnninfly
stetufuunien (zdsmnuutladld) fulu asdunmeiiidnuuslasasluanalaild
Usgnoudneninedionq fufinanazlidaduamodiues wu arswmmiduvdeluiiy Joued
wosTu Wlafu w8lsdu ay waznadnilan Wudu

2.17 vlinvasnodiuas
YRAVDINDALLDS @NTATUNANANYUENITAALE 2 viln
1) WofleTINGITUVIA NedwesanssIUANAAe WU lwaglaa fe udnd uazens

v 6

535017 Wusu AN mvemedwesiimniazediuriauasiug

9
Y

2) wedAweidunseyt wedwesduaneiduianiidfyunndoTinysdn umzi
aunsanIuANvesianilauantin udeinisle wasduinvianit wedwesansssuwa vivli
iansnsafmusldnumaunuiandu o Aldiuegidu lidasdu 1 ui Tave vie wiind we
Auwesdunseit wu duledunyzit sndunsie Jagndeuda 5Ty wataiin n wazlhu 1y

fu (AUNYSH, 2556)

2.18 wodlwalsiudu

wodlualsiwdu (Polymerization) w3ensyulunisiianediues vieUjisudeoan As
UfAsemsTdmaeiivesemsluanaidng Swamnaneg Adend lluwed wduAnanslmid
fanavuinivgy fBunin wedwes wedwelswdud 2 wuu (Donald, 1990) Ao

1) wuuAluliu (Condensation Polymerization) #® Uffi3e1n1s5iudinianiivesans
Tuanaidn vielaluies Iéarsluianaluguienedined uagldarsluanaidng wu i
woanased wouliy vivlelnsiau \Hunanassld wodlwesfiAnanuuuaiuiiuiaziinn
udausanunu WAsseldifos Tussdnmierluluanags fogs weawelsiedunuumuuny 1wy

nalaa + nalaa + .. —  ula+ 1
nsnedly + nsnewdlu + .. —>  Wshu +
gisenesianlen + gilewesiaslen + .. —>  wedlwesveswTenesiadlen + 1

2) wuusieliy (Addition Polymerization) AeUfjisennisviusiniuaiivesarsiuanaian
videlulues udldarsluanalvg vienedwesiisseduden (Liflvanassls) wedmosiiAn
Mnuuuseliuiaulnganduansuszneulalnsaiven 1wy wededidu neallanealss 1
Ay Mo wodlelswtuluusoLAN 1K
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. i wodiuelsiodu s
AU + RAU + ... — NoALDNAU
) ) nodwelsidu )
hilarsalsa + hilansalsa + ... — wodlilaraslse (PVO)
- ) . nwoawwe sty . ..
hilamsalsa + Lilaas@wn + ... — nedhianaslsnosdinm

2.19 Taseadreuazandivosnadiues

lassadvesmediuesiianudfysdoauifvemedwes 1wy anudangu Auudaus
Ammiled nsiad nnsldsse anauds n1sasgd Wudu Tnevhlunedwesillaseaina 3 wuy
(Jesse, 1992) Fail

1) Tassadnuuansevieansls (Straight Chain Structure) wedlasiflasiad1auuy
dannlilusesindesesuleuiisonad Wudunssadedudne iwu wediefidu woddls

a ada o

Su wazwaglaa WenluluwesyiadidwriindedidoUfisenaiies 2 funs

00000066060000000)
0888060000 9600000)

5UN 2.20 lassasanedwashuuaeenivizeasly

aswedwesiilassaduuuassasiantiudeinduse Saslen Waelduin sou
fusloldsunudeu udsiudegamniianas wagidsundulunduunls Tneflautfvemediues
TiwAsunlas wu weslunanadin Wudy

2) Tnssadauuuanuvideuaus (Branched Chain Structure) wodwesadiaiia anwnly
waneonluanlandn tinainluluwesudafidiuvdeiildouffsened 2 uaz 3 dumis
fogne Wi waniurestanles Inalawu wazwedeiauwuuaiun Wudu

JUT 2.21 lasasnanediuesiuuanvmsonuus

asnedwesiilassaianuuavasliantindefuuuuaessnudlassainsuuuanuay
fanuvuuiutiesuasldseldfniuuuasen esnluanavesaenedwesarliLuudngn
fuwidy srzlauvesansrnsiuey uikuuaessmagdafldiniuuua mrelnanaiFes
AUl
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3) 1ASIAS1BUUAIUENTDIN9A (Cross-linked  Structure) WaAIaSNLIATIATIIWUUY
ANINNISL T uTe9TErIN9lASIAS LUV EE1IAS L UUAIUN LT auR oAU T U 19ws TR0
Wenlsaneluluanansenuluanadu wu luanavesdwas tuialed Fuea-wesdadles) Ju
i

UM 2.22 TASIASIINDRUDTLUUI LN

asneaweinilassaisuuhumazdaiBuusmuny WWuelddes esnluiana
Bafuwiuly 3 Aenis aagusns lddangu dndunanafnazudusaunn nuenudoulddlaeund
aglivaoni wagenflazazandluiniazasleg lugnamnssunsduameinedwesaznuii
woAwoslasa U swmsiniAnnwediwelsedunuumuiiy sndulussuaziilassaiig
wuumsgnAnanmediuelsiwduuumuwiy wedwes wwilasedeuuulatuiuegiu A
i gaunnil vliauarUunavedulued wagdusauiisen

2.20 wang@n

wanadin (Plastics) gnimuntulu U e 1839 Tnswnda fades Tadunu FBnisvinens
sy3uwR ediarwseulinareidusnauds wdminduuszana 30 T aovu naed lauen 91
ouSfufuwUnanaRnTiGeniwagases (Celluloid) Fuiuidunanamnulinusn

wanadnifufagiidunTunumadanluteqdu s dulufiaussdriuvdeluay
9AAVNTIULALAMINTINANY  azdiuldannistmanadnuinduniesdeinioddly
A$Feu Sudusnoud La3esdng wieddlniihaan TnsnarafnlfidnuunuiiYandug wu wman
Taviganeq wagldl Wudu

wanadn fie Yanfiussnouseuilasluanafifegnusssnwid (49U 9195550917
waglaa uazlusiu 1Wus) vdeldanmsduasgiiansusznouluanas (Wu Ethylene uaz
Benzyl Formaldehyde tHusu)

desnnwanainduansusziavmedies  msduamginanafindsieniringiuuisiiu
nszvaunsmaed laluanaveduluwesneu uwiduhiluluwesinsudulagnssuiunsned
wolsiwdudunediues Fwaeiiitnnseineg fu (auniesd, 2556)

2.21 Uszanvaawansnn
nMsdausunnmatafninglddnuarremanainileldfuaufoudunasidy awse
TuunUszianwatainloilu 2 Uszuam eyl 2551) Ao
1) wesluwaadn (Thermoplastic #9371 TP) Lﬂu‘waﬂaaﬂﬁgﬂmm%’auué’aéauéf’gﬁa
vasuwaafilsigusavaeulundy awnsaendulunasulmifusuifumsesuauld Tnediauta
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Sipsnilowdn  wavausawdsundulundunildnaen  Fananlgindu Plastics with a
mermory 3o wanafnAugy Tlassaraduwuvanseny degatu wedle@iau weddlsiu wed
Taila Aaelsd (W3T) wedelud (Polyamide vSoluasu) wodlnsiau axasan uhu

2) wesluen (Thermoses o1 TS) Wumanadnfignanuioundilsisouss usiniou
snvelvidudiu inFenwanainussanih wanafinassy esnlunssuiunsuanléiin
ANULDSIN danemalden degiudu wedwames gluvesianlen iy wesiladled
(W38 melmac) uialad wedgsinu uazdnend s

MswUaUsEinvesatafnuenanausivemaraindleldsuanufounddaiinisuus
Ussavaeananadintagldaudioug 3n wu anaumwiwiy dnvannsinll nsavanglusai
avany (Judu ('3?1‘1/1%, 2551)

2.22 AuENURYIINAEAN

anuautRvesnanaindussdusznavitianuddgunlunsiinnsuidentdwanadnls
WgauiUanwUzresnuTiagige laun

1) anusuvnulii wanafnifeuyneliadiaudiuniulninags Sagnihuvinduau
Jasiuluin

2) msthanudou nanadndauandinishauioudiinmn Jegniwnldviausudiy
AIU5DU

3) Aavwmuiuy wanadnduianfifannuruauiud  anuvuuuseanaRnia
521319 0.30 i 0.75 UsussiegnuiAmiiums FailmUszanas 11U 6 v9IANUMUILULYDIMANNEN
ety %’NQﬂﬁﬂﬂlﬁﬁﬁ’mmﬁﬁmmﬂﬁﬁﬁmﬁﬂL‘m

8)  anudunmusenisiianiou  waradnlaesaludanuduniusenisianseudia
asazagvaavalluadiseudusnnlilanunsarazatunenaiainle uregalsAnuansazans
dundgureviin 1 wu daranlsn viseudalgau anunsavnazatesenaannulswiale

5) guURnauas lownnnulusawas anuldsda wagiunas wu ldnwanadnvinduaud
WIUR

2.23 nanAneINaEdn

wanaRndiuanlsainnszuaunsmedwelsiedy Sund fagiunanadin dguuy 3 vie
fio WHune Hudln uanduveanariuedieens MFend1 158y (Rasin) isduiduansdunisiugiu
filiAnnanadin  Felnansviaudasviaflautfuarauniwsinety  Woawianlddeadonl
g UNAR eI HERe BN imqauwmaaﬂméwﬁ%gmi’]Lsﬂ’wqjﬂﬁzmumiwémLﬁamamﬂu
Hansueisoly nanduginatafinden aslisusrsunnseiuly G?Tuasjﬁ’um’mmmzaﬂumﬂs{’hm
nssuABnsuAnlugmavnssunanaRniuTogvane s 1wy nsvidenuy NMISALUY wagnsddn
wuu Lusiy

nstmedesiiNaadug uonIINILINITHNA BT MAZAITEIUABNITIUATEIRINT
nnaosiud Sellansaug foraduaduiiorliwaranilautinudosnismunzadlunslday
wagyhlinarafinasgusemudenislea ansianl Tiud

1) wanaloiwes (Plasticizer) Aonsinavadluudilymedmesvasuildiie anany
Wyghidesas danudaveui 1awelaig nuseuswauazusaialad wanailyeiazdoazaiy
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ufuNedasles fMegraanatadlawes wu ntiansannadlumiawniesian Gwan

(%
o w '

Fnana) azvilildwanaindildsseldd nsysuazthdiuasjaduadlululnsivaglaa ieanaiw
Wi waediauiaveudiudu Hudy

2) Wawaes (Filler) Aoansiiiuveaudilitosleufizenad drnunildnuvasidunsuns
yiafudulodng Mnauastusdunionsdwes eandunuluniswdn sz flamesiisiagn
wagvilaudRveamedmesunnisiulunuvisvesiaie finauasly Wy naulefu (Wiueaua
pod) astuziilvinediweinuanueuas veeditiey nauasuauadluagyilinedwesualiin
1af naunslidasluasinlvmedweinunisidendlas

dagtulumswanesedlinanain dninsldanfuusaduludenanainge
WieliilandRsneg audeenis fim1319 wansansiuursaznaiidsonanadn

ldl a ! d‘d ! a
19190 2.2 NAUDINTLANLLEIFITNUNDNAANN

ATLAULAS nafisidanananin
& wieliansay Uld wavvendauvAunsusenisvaswanadn
duutunadounivenn | dioanSuandonatain vhlindnsusinanaindsangnas
gdvia vildenanadnmien lise ladumnsindne
ROUATSUBU Prendussdsansitiloan vilvmanainnuuan ldnseurndne
A1TAUNUDDNTLIY Prglvmananinidmsnuy ludnde

2.24 wanddnsluiAa

waradnfildluTinuszsatu fussunn 7 9da fanunsasindunsledals wasiinasld
dnwel fuaviiduana iilededonisusnyseianvesnanain lasfay 1 i 7 aveglu
é’ﬂmﬁqﬂﬂimmmﬁmamﬁaﬁ%ﬂmmﬁu InUsINQUIIUAUAITUENEIERN (#13., 2556) Fail

1) InAtendaumiswniian (Poly Ethylene Terephthalate, PET) PET vuussnszunn 1
Waguande anunsavililanin vendudsiiussgegnislu Ssdiealdussqrndy tifufis uas
130381979 UeNINGYIA PET Saflanudidestunisunsriuesieldiluogned Sdddunivus
Ussdnan PET ansnsninduandludaldludld Tnedeuhundadudiledmiuiudeiy
wum sy wandulodunseidmdudamueu viseidedmsuLauan

o

0
foy
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gﬂ‘ff’i 2.23 wanAanalensausnynan (Poly Ethylene Terephthalate, PET) (f11., 2556)

2) IndengaunnunuIkuugs (High Density Polyethylene, HDPE) HDPE Iné&lensau
YUAMUILUUES ﬁ'au%’NLL%a witalaunn liuande dlvg dnasgnanuslviidduaisay
gL mmw‘lmﬁamm ezm'«auéuummm PET swmmmusﬂlmwmmﬁmm muaml%mmsa
fasidmdutinewiauaren wyunaszay wduin way mviml,wwm uaﬂmﬂum%umm
971 HDPE anunsadesiunisunsiiuvosaazuled 3 mmmmwammmmiﬁgumLwaammqmaﬂum
Tty HOPE aunsaniinduundlowiavitenanuinsied 16 wu vasla thendnin uwidldiey
ioldvinderhidsluany Wudu

gﬂﬁ 2.24 w@nsuailndensaunnunrukiugs (High Density Polyethylene, HDPE) (fi3., 2556)

3) ndlllamaslsa (Poly Vinyl Chloride), PVC) PVC Hunanadnudsldvinvie 1wu vie
¥useun wiansnsaviiliiulneldarsnanainlawed Mvinansensla wiuildudmiuvieaims
sinfluviosorui usunseilosens wiunanafinylfe winldutumaseny PVC  Hunanafindid
autAvanuaty awnsatinlindandndueigulasnuin 1w Usen ntiieing ey wasniadiey
PVC  gunsatinduunsleia wiendnvieussurdnsunisinens n91895195 waziosiiaes
Uszunngiidsnanadin
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gﬂﬁ 2.25 wandasilnalilianaslsa (Poly Vinyl Chloride), PVC) (#2., 2556)

a) TnaeySaumNumuILlusi (Low Density Polyethylene, LDPE) LDPE (Juwanain
i ansadadmlann waziinnwla dendwwiduildy dmsureemsuasievesgldvunds
wazgududmiuussgeIms LOPE awnsathnduunslafaldlndls lneldndnlugeindwiula

VT YININDUUNY VT

gﬂﬁ 2.26 WARSUIINALOVSAUAMUMUILLLEN (Low Density Polyethylene, LDPE) (#13., 2556)

5) alnsfidu (Polypropylene, PP) PP 1funanafiniiuds nusiaussnszunnléd nuse
arsedl Arwdeu wag ity shlRiEduaenuld daulngfemiuinisusussgeims wu
ndes ¥1u 91U &9 axndn wse nszvendwduldiudidu PP anansethndunsledaldlvalle
Tnefounandundosuunneisasus Judiusaous Wy fusy way nsredmiunsoniaiy
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31]‘17; 2.27 wanfaulnalnsiau (Polypropylene, PP) (1., 2556)

6) Indala3u (Polystyrene, PS) PS 1unanadindiuds la uslusz wazunndte s1angn
fomthuminduniaurussquedd wu imas d13 vde vesusis Wy sy uyvees wagdni
fnmihwanaindssaninauihasusvdenaliudmiuussewns asviliddwedniiunann
Ps anansathnduuldlully Deundndulduriude ndodiile liussiin wievedldaun

A%
(BA

gﬂ‘ﬁ 2.28 wansusilnaalaiu (Polystyrene, PS) (f1., 2556)

7) nanadndug lily 6 vdlausn viehimsuindunarafinudela dagtusiinaradin
vanevdalidenld narafnildluasadeudiulvgannsatndunsludaiiovasyldludls
msfiddnuaiia lisamnsouennatafnesndusiasneg iWethndunsladaldludle
f1eu dwfunanadinlundud 7 Hunanafinuiaduilily 6 slausn Satnasdinavsvy woy
fdanwsanguszysiaveanarainld wu Indaisusiun (Polycarbonate, PC) 1usiu

72
@A

/';/"' ; ‘~
&y

/

sUTl 2.29 wanaindue) lils 6 vdiausn (e, 2556)



2.25 dUUANINNAYBINDS LUNAERN
MENUSEYDINAERNTTAMULANE19AU vinlaulFinlanaveanatadinwiazsiniininy
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AN5199 2.3 AUUANIINAVBANDTLUNAERN
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Tensile Elastic . Izod
Usztnnwanddn Strength " Modulus Dens"%’ Impact
2 Elongation ) (Mg.m ") 1

(MN.m ) (MN.m ") U.m)
Polyethylene (PE) :
Low-density 20 800 270 0.92 4380
High-density 37 130 1200 0.96 214
Ultrahigh molecular ar 350 660 0.934 1600
weight
Polyvinyl chloride (PVC) 60 100 4000 1.40
Polypropylene (PP) 40 700 1460 0.90 53
Polystyrene (PS) 53 60 3000 1.06 21
Polyacrylonitrile (PAN) 60 4 1.15 256 256
Polytetrafluoroethylene a7 400 540 2.17 160
(PTFE) (Teflon)
Polyamide (PA) (nylon) 80 300 3330 1.14 112
Polyester (PET) 70 300 4000 1.36 32
Polymethyl 80 5 3000 1.22 27
methacrylate
(PMMA) (acrylic,
Perspex)
Polyoxymethylene 80 75 3460 1.42 123
(POM)
Polycarbonate (PC) 73 130 2660 1.20 83
Polyetheretherketone 68 150 3660 1.31 85
(PEEK)
Polyphenylene 63 2 3200 1.30 27
sulphide (PPS)
Polyether sulphone 81 80 2330 1.37 83
(PES)
Polyamide-imide (PAI) 180 15 4860 1.39 214

2.26 NTLUIUNTHAATHWANERAN
a [ ) @ g [~4 1 [~4 1 = va 1 1 @

nszvIunsnandandnsgulieanunduwiu 1Ouwvis nIeluisusiasng 9 anda

wanafniu vinlana1eas wu ldnszuiunisondanlulukuunsevineanuidune nisazld
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nszvIunslatuiuegiuriinveanaiadin fe Wuweslunaiadin wiomasluamiisnatadn
dnsumeslumarafinagldisilvseuaudeudias viamaididedndadnlulusuulmlugdsi
f19 9 Auneufiazfuiias widndumeslugniimatadnazldnszuiunmsviliiaufisendl
Welondulasaeudadluwuuduguseauiiseansneuiinszuiunisnedmelsiwduszdugn
a wazdugavinevaanisiiansdwelswduide nisliauseunseaunadunselddised
a v 4 A a X o ' & & o0 o a
gaungiviesiseneaumaigedu (i, 2553) deluil aulunszuiunisitdrdglunsudnmnesly
nanainuazmesnAnaainnssuIunsnlinaatannesiunaiasin

o w

1) ms@adiluluy (Injection  molding)  38nsiiduindudsddyngaildndndan

o7
< LY ~

d15agUvesTanmeslunaradin ndosiiviuadiold  reciprocating-screw L‘lJuG]’JWWWEﬂaaﬂVl
‘waa:ummué’aﬁmLsﬁﬁ"l,iﬂuLLUUIuﬂﬁvmumiwﬁmé”;aﬂwﬁﬂwmaaﬂmmL%Wl‘dimwuuu 1IN
waraRnazgnaanaIngald ( (hopper) dlugsnsruendndefiangnuulseu q nioufudy e
wanafnazgniiliseuaunasiman ewaadnmariivagansilinnwe angasviganau usaz
v fdussadnandeseenidnguuy N N I P an3
awnogeenu wuuillivdessiindudlunde telimaafnuising fugeihouuuazilinesn
wanaRnagvgaesnuIInLuUienIsidenmseaUswiuesny uduuufarusznaudilulng
wiauflazsnanmolu (uihy, 2553)

Y a ada A

YORAUDINTTUIUNTHAN AT AD
g a fa a P a a v 2
- FunursegUnsaliindnlivzlinunmiiasaiusonanlasing,
- Lﬁuﬂizuauﬂ1§m§mﬁﬁﬁwngﬂ
a fa a Y o~ a
- Bvesunsalingnlavzilaning
- ATZUINASUANNNSTONAMLUUSH LR Lo
- Jununidnwazgendudou aunsananlalneisi
v = Qddy =
YoLA8UDII0U AD
- 1ATDIANTUTIAUNINN FIFDINAAATIBTUING
- vivaliilanAnsiugnlinunmAazfeiniuaunszUINNTADUTENATR
v A N & a Ao ¥ A ad = o o Y
2) NI¥UIUNITERIA (Extrusion) tunszuiun1swdaid1Agdnisutlsdmiuldiumesiu
NANERN NTTUIUNITULALUIN LGN AN NINVID LIS L’ﬂu?\lémLLazLwiuwmaaﬂm%amémL"f]ugmwuasj'm
au wn3esdnsnenaldviringAuiidunaafnmanleenuniiusnewmne q duwy idiauasldiu
winwanafnditduds Tunszuaunisdasanatafniillanaiafinazgnaadilulininuiounds
warainnvasumalazgnUadulieenlunisvielavse die  suguTendesnIsagangyy
wanaRnieanuuaazyinliéusinii Tg 3o class transition temperature oliulaingusg
xAefl M3vilvnaadniduasldiSienaumseldszuvindunasile
3) ATUIUNSOALNAULUY (compression molding) unszuiun1seadniuwuy 3
Tnevhlusuuuiesaziinsvilndeunsu wailddanarannldasiulunuy Wewvudhusenuiu
aufeunazausuazsnuliaaiaunisananainzd niuwuuwagy g hnseuIuns s
ez ldi Thermosetting materials w113yl desd sy Thermosetting
polymers 1 Fuagiuiiaveaanisiialfizeazdnagldiaiuiuniinssuiunsuuuin
4) nszUIUNTS Transfer molding WWunszurunsiildiunatafn?du Thermosets lag
1iannazvugUldlunszuendn Tanuuazgniniliseusumaiwdyianuuazgnandiluluiuy
Wnsilannuyasnain compression molding
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5) sz Blow molding NsyuIumMsHldvhransusiinass Tngnsiweawesi
SoushoaslimedmefidnluAntuuuuiidu 2 Fuusenuiu Tnelimediwesfidunan (tube w3e
parison) vil#¥euudgniuasinaniuuLveuy wilisnenadily wedwesfivasiman
sgnaneifugusieing 9 Ausuuuuiiliiagldnmumunidoudsasiaueiu Bnsldluntndn
VIANANERNEONTUTUTIIRY 9 FeennsavildmaiiuarliiumessTuwanadin

6) N32UIUN1S Thermoforming Wunszuiunsfildmedwesuiuniofiduuns q ndndu
sUsng q AEnsduiunedimezgninnaugoufiasuazesasunaududatuLuufessuy
anyana Vilfuiunedwesosninilyimuuuuild visedonalduuuiiulae 2 Fuvsgny
fuAld nsruunstvanedasi R unsnEnRRswaldinnin

7) nszuaunsalnduuny (Calendaring) 18unszuiunisiild Thermoplastic v
uriuvderduiidy Tngldwarafndudnlusswiagnnaeiilianufou (heated  rolls)  uas
soiiloaiiu 5383‘1/%’1\1%1/1’3"]\‘1@ﬂﬂgﬁ@:qmﬁwﬁlzu@ﬂﬂ’J’]ﬂJViU’]“UENLLNuwaﬁﬂaﬂﬁu NILUIUNTED19
il duisnauTanlmdnsudls Taevlugnausiuildnssuunmsivhduion

8) nsvuILN1IVAD (Casting) nszuaumsildlunstuslvesiiduvdonans taeldwanadin
finaoumaviennsduiinaudisauds Menmsmaduluiuy whdesliudeimiels set
(curing)  dwisuunvumsazdodlidrsuumda nsguaunsildtumnlunisdenanginu way
silicone elastomers Tiduwsuvamngiazliviuaossouns visltairegunsaifiegiuiie
@13 epoxy #50 polyester resins

9) N3¥UIUNTS Reaction Injection Molding (RIM) nszuaumsilasliisduneduesitas
yilAAnUFATonAsd Ul mixing chamber oy naufuudlsieenluguuuvaeiinusiu
Unf UfATeiiintuazneliiAanisvenedufiuuuunde drdanudouiniu agdievinlined
wosudwiuiitu wazenald filer wandnluifiediuanifdnaldfitudld nssviunsildnde
gUnsalsasudeng 9 Sanildviuuundeidunedeimuliu (uhy, 2553)

2.27 dUNAgIU

1) LAYVEENABIUN LazlAiynataanlndendaumiswniias (Poly Fthylene
Terephthalate, PET) uaglndiansau (Polyethylene, PE) anunsaiunldidudrundaveausiulsl
Wi wd Wi dnnnmuann s

2) wuldiiiey JaudanienignmazaudAninanueLansgIuRaniaugignannssy
Sosnulglisnaununuiuuiunans wen. 966-2547) 1¢

3) uulfiflon faudfenuduauuiesiunnueuiinniunuliidieuily

0) wivlihiien Wuiaulavesnhsnuniads lenwu wazussssuialy

2.28 NTAULUIANUAR

NTOULUIAINAAYDIIATINITUHU LT AN INVYENEDIUNNAULAYNAERAN
Indtevnsaumsuyan (Poly Ethylene Terephthalate, PET) wazlw@iendau (Polyethylene,
PE) annsoagUkfunsuninld feil
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AU

ALUIANY
AUURATDILABIYSNABIUN anvRvosnuldiisy Usenaunie
- ALY |:> - dnwezlaenaly
- MIPATIN - ANV LY
- auutpaiuAIUSoU SN &
- AUANUNIULTIA  sWas
m - - AR TUNIULTIA
auURUDLAYNANERNPET v oa
, Ll LERIVIAY
- AUV U Y -
. . — AUAIUNIULIIAIRIRIN
- auutaaiuAIUSoU . o
. . - AT ALUUYBIRIVN
- AUATUNIULT IR .
- ANUAUNIUBITINTELNN

<
- ALY

ATEUINNNSVUSUH UL
Y ] v
- d09nde9 SEM

- YUIREIUNEY <. .
5 - dusyAnsmsihauiey
- PUABUNITHAL S
X - M3
- gaunillumstugy
- atuntugy

- @sNANLNNI NN Coupling Agent

JUN 2.30 nseuLuIANAnvBIHLliTiey

2.29 MINUNIUITSUNTFU/ETEUMA (Information) TiRgadas

Tunsaun wruliifisuainvesndesuunamaswatainindievzaumsinian (PET)
anunsnagUamAdeiifededld dedl

Funun gouin (2550) Iévinsuamanafnuiatheiin PE way PET lnelddnsrdou PE:
PET ity 90: 10 Tnethwiin wagvinafuansiaiunss 3 sda uonfu ldud lihuasnaa §ad
wazlum Tneidunsesay 25 nanluiedosnauuuuindemusug naaeuauiAsneg nuin A
FUMUUSINTEWNN ANUFIUNIULTSAe uegdabaveu wudn  Tilwesnsia iumsiedunsed
nszeilanfian uavilandRnagn lumsieduussviiunarafnaanseving PE uay PET

alngvannn suimunAsna uavame (2554) innsanwinagkandanlinarainainly
Unduuaznanainivdold ieifiunuvestagmdslideiulsindunstgysendansnensly
ydou aliduduianiimldieluviosiiu lnsegthnelsidumnnaufuiavkmanainnodie
faufiienunuutiugs (HOPE) sldinanuambdusmeulduduasdnisléasiuudedo s
5n uoulalasd (MA)  FellnuandRiDuasdionay T,@ai’mqﬁu*ﬁmmm%gﬂwauﬁﬂué’mmu
swriansldiifu HDPE waw MA 7l 50:47:03 40:57:03 waw 30:67:03 Taptimiin yin1stugudes
Sn¥ouiionmgil 130 150 uay 170 ssaealdoa Ay 2500 psi wdlunaaevaud@idana
aAsE YR ASTM Tneagldodndlunismaaeusiuan 5 Sushedwionilinisnnaeu Faua
ANINAGBI NUTT AIUKDY AIIUAIUVIULIIAA ARIUFIUNIURY AIIUAIUNIUNG UaZNITAATY
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nEuusInsvunnvedlinanadniidiiudumuUSinadedn  maindurendunatainuay
grumnTlunistugd Inefidadan 30:67:03 gamndl 170 esmisaidea fauifdnaifian wazle
i suiisunuantAtuldiisunisnisdinudy ldwanafindanuudussiuaznisgadu
WAL TINTZUNNGINNLEITBUNI1IN15AT wiALLTmazANLIILsINaTaand lliieumig
N3 drupnuudusaiadalndifsaduliifisunianisé Ineddunusiuwintu 52.02 vvse
Fu dwisudadau 30:67:03 Funuiu 51.60 UWHoTY dmiudndIu 40:57:03 wavdndiy
50:47:03 fifunuIIYINFY 51.18 Ve

Juaun guatan uazang (2555) vinisAnwlinanain (WPC) annnanadnedlnsiay
(Polypropylene; PP) LLazLé’uﬁlaﬁiimwaﬁL“fJumwmﬁamﬂqmmwmiuméuﬁﬂﬁu Tawn @uly
ngaeU1aulan (Empty fruit bunch fibers, EFBF) waziduleniglu (Frond fibers, FF) lag
AUANENTIEI PP siatduley 50:50 (w/w) seudulemenseuiun1suadiena (Mechanical
pulp, MP.) HuRzINTISOULUBS 4 (1lAnN31 80 mesh) WPC LG]%‘EJ@JI@EJLﬂ%@QNﬂNLLUUﬁQGQﬂﬂgﬂ
(Two-roll mill) LLﬁ”ﬁﬁﬁlU%ugﬂéjaaﬂixmumié’msﬁugﬂ (Compression  molding machine)
st lUFnwanTiidna (Mechanical properties)  kardagIuIngl (Morphological
oroperties) MiAdeiiFnutaseunasenisiisinasie WPC lduinsifuanstienay (wodlnsfiau
sonspuadnuaulalase; PP-a-MA) (0-3% Taeivitin) wavesisfulrduiuiinndnsludle
(0-6% Tnerimiin) navossimdulovrdy (EFBF waz FF) 91nuansnaaeamuin WPC fiden
910 PP wendulenzanenduidan (EFBF) wasdilevndlu (FF) faudfldenasetudndes v
gesimthifuanssududisdouuulieduuss (Non-reinforcing filler) nsldanstaenan (audls
39%) FaesivaudRlanalAseany WPC fiwssuamidulenmsly (FF) annsdnenavestingiy
Undwfiu (Crude palm oil, CPO) Timdesgluiduly wuia dsutnduiu 0-6 % lallddawanged]
Hosoautidenaveslfifion WPC sieflwssuanmidule EFBF uay FF aghalsfin dhsu cPO &
unnviwthduansvdedu (Lubricant) enaviliAnnisauloaluniswas vilsiseansaimnns
Hauwazn1snszatevesdulyly WpC Lif danalvillandfdenaanas 91nn1sfnwndaugnuinen
e SEM  wu seidulenzaneundudan (EFBF)  filRGeu Snvasaludtou uasdudu
vangq dudadaiu fnsBanegilidsunatain PP dwudulomdly (FF) Ténwausinvgusy
wasnduduainatenin uazsinnsBaniedand

Tuitu wiaeu (2547) IfAnwnnanTanianisneluseanuasldainnisinumsiim
Ieneluuszmalne suldud nuszndnuaziistn alfidendniagianisnelu lngsihnissa
wuudenswiuibensyany 2 vl Ao 1Wenssawrudesdfaguriavende was enszay
wisntuesiiedufnan nandssnnsldansedlunszuiunisudn wazihluoufignmad 80
psmwaldea 1Wunan 2 9alus Aouthunildliursuaznaaounuanifinianisniniiegues
Fusy nnsneaeaudl Anukdusestunuiiidunauvesnmutzndasaunduss
B TRAN T ST B mmmamﬂ’[,umi@meﬁuLﬁwuaﬁumuﬁﬁdamaqwqwmmLﬁﬂ
ﬂ’mzmmia@meﬁuLﬁmléﬁﬂ’hﬁé’mwmumamLamﬁu AuTTRsTuT U eI UN
2aefimuasiifnindewinaudiveadule Lﬁaamﬂsﬁumummsa@mmm%ﬂummﬂﬁaﬁ
thwiinlilaed auautRsne vestunuiivhmmasouldnaiduiiumelassdunds uddndusesd
mywannsolUilevn Ugnsuanidunanfousi

2373w guAnRTe (25469) IdinsRnwirniavesdifesiasruavenaslidn augi
ms@nwadeiifedeaiunisudn liud Jadensliviinvesnmiuandredu 3 viia A n1ag
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Se-Nesianten naflusa-vesianlen uagnialelulweiun viia polymeric diphenylmethane
diisocyanate (pMDI) wansAnwnui1 anmsnedevaLTRguAuL st 3 @i 1eun
AT uLSIRA wendalavey LarA i UL N ATt veuHUTULEA U wkuFuld
SnnntidesasdiaiiginiukutuliSannialidnfounatann snu nm PF 7 % agliian
ArudusIia wendaavgusiingt duaniRduanuamuaidontin Usingd uiutulsisn
Mntidesarlienisniudutlisnnneslidnnniannild nanie wiutulisnandides
awmsnunsruaiioutildAndudutulisaanaylidn dues litaesdedenivialed
1 WeisuiiisunmanRusiufARavesafuinasiimuesnassu IS A 5908(1994) Wy
uiuslSntidosnsdauaudifnusuiuliisaanialiidn

A wsgauu (2508)  TdAnwantRvesiuiulisadild annsldnnindlaiada
negad (PVA, fMmuAw), N3 PVA + lalawu (113gas 1), n13 PVA + &nilu + wds (113ges 2)
wag 113 PVA + anilu + lalagnu (n1ges 3) Wuddszanuwiniu 3.62% TuUSunaudlenuia
Feusuiwiinouwisestuldyanauda mnmanaaounut uiusuldsedldnnans 1, nigas
2 uay n1agas 3 ususrau asfimmanesiavdansutih uaznisge@uindisniusutulsl
dafilinnfmunuduiusza uasddliranudununssia (MOR),  Auegdadamegy
(MOE) uagassissiaaniufiam (8) veusuduliiEmnnniusiutuldsailénmiauamiy
fruszany wazdlofinnsanauvivesuduiulsisagusiieg Tnesauudmuin widuliseildnn
03 2 Wuiuszauilandidusineg laesuifige Wevhmmeseunasiuieudiouiuamsgu
JIS A 5908-1994 : Particleboards HaUs N1 AATIVIILLLLALAATTUTE LT LS
Ty 813 - 847 ke/m3 uaz 7.04 - 7.26 % sudu Jeoglunasisnasgiuiidivun dauan
FunIuusIRe (22,90 - 26.65 MPa) uagAIANNEIUILLSIRRIaNTURIMT (102 - 1.51
MPa) fidfigeninnamisnasgiuimun eghdlsiny wadildainnismaaeunuin Auegdadame
(1890.1 - 2110.0 MPa) wagnmawasamdsnisudih (2002 - 31.01 % ) émsileniidn
RsgIUkaEATUSUUReTae el

5% 59U% (2547) dnaassudnususRAauesadmanndusguuuulild wagliiild
TngldingiFonesdarles fsesuniasotminuisesiuenguiinansstu fe 7%  10% uaz
13% WufiUSsuiiisunuaniivning wasmaneamuesusuisiiiavesadamanaindueigy
wuufilduaylifld nndumavionnedléun Wisuideufuainssiu IS A 5908-1994
Particleboards.  \énaagudsdl uiuursmiiavesadmanaindusnguuuudld dnaniedy
AuanAvsnauaznInenndigandn wivdisaiRavesasmanaindunguuuuluiild nsld
Uhinunmidstulunisudauduunififaveadmdnanduengu vilfaaeudinianauas e
menmvewHuURRaRty iethuavaaeuiUIsuiBufUINASEIL JIS A 5908-1994 U31ng
sy sARavesadenanandusigu wuulld uaglifld fauautinisnisnwegluinmsi
1MsgU uAnuaNTANIsnavesuuRAaueda Famanaindusnguiuuilduaglufild annsa
ogfluinasiuinsgiuiissnmuantianudiuniuussiatiainianii daudidu q fesind
119951U JIS A 5908-1994

o1am Undla (2550)  einwiant@unsiRavesaiiainunauuaziiadn Tngldnm
dunszaigFevleinadled 1s8uduamsafin mniwesidnw Ao wWesdudasdafin wnau
wazrad1 Tnefaut@ndnu Ao amnuvuiuiiu msthanufeu uegdaunnin wegdadavey
AMUATUN UL TINTEUNNUAZNITVYILHT NADINNITNAGBINUIT AIAIULILUY A1N1THIAY
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Fou A1NBRRALANTIY AINDARATANEU LATAIAIINATUNIULTINTEUNNVBIUITATAUDIATY
dutu doifiudesidudansBafafindu venantudmuinnsiiRavedaiivhannmedden
Msihasouiinn wazdlmaaudusage

Anfat uinan (2547) lhlugtensivdefisnnnanwnsaldifuaamaaeddunis
wAnususRiRavealaslivdiauazUunannfiunndeiu iednwaudululdlunissdn
wiuU$RRavenanlugram lnensdrlutnsuseindessadou ussiulunissa 150 nn/
a1 gruniilunsda 150 °C Taailumssa 5 wid Tulugrmnsfinnudui 4.8 % Tngling
pMDI fiszutSananm 4% , 7% ,10% nngSelesiiadiles (UF) 13% waznnyiSevesiianlen
(UF) 13% uaufiunia pMDI 1% laz 2% %ﬂﬂ%mmﬁamaqﬁw\la%ﬁaﬁlaﬁ (UF) viaun maann
nSMAABUAIMINLATEIL JIS A 5908 - 1994 wuiuHutunaaeuildn pMDI fiseduuTum
N14% , 7% , 10% FedanaudiginiuiudunaeuiilinngForediadled 13% wazn1nau
sumﬁy’aamé’mmmwiu%u%mm’mﬁmﬁiﬁ?ﬂ’nqL%EJW@%ﬂaﬁiaﬁ 13% wWesn12 pMDI 1% uag 2%
vosUinauilennyiFerledifailediomn wlanautfganiusutunaaouiildngdonesiad
losf 13% agrafien uenanil MnnmAgeUSmUTUHLTUNRFDUTTIAIM L Ug L A
NINBIA? mi@m%mﬁw wazALTUs uifanaNTAN19naglagn1 pMDl AsziudTunann
10% HAnuvuILuEagn agﬂlﬁ’jmmamﬁ’ﬁmaqLLsJu%ué’mmﬂlumawwwﬁuagjf‘ﬁ’wﬁmaxﬁzﬁu
Uinanmiild feseduiinaunniigiiuaziisviwadennauifisng q veausuiulugrmndn

Fn¥md thafand (2552) Anwilassauneluvesiagiduloansssunanddn vy
Inssomevilifanduloansssumaidnenmigiannieudeuiuaslandilunisidu
awufuaudou msfnuideith fanuauifidulonnsssumfundungiulunsvh Yanues
Tnedmdoniduleluriesiunelulsemanfnuantiduiulunis wisundulofoduiagiv
Lewn wudes warvy Wet1 nn we1an Tuduuzea Tule gausnd1n Tugnamist Tuaia nany
waziUdenuaurau Ingfnwidanyugnianienimainug1n/delunsdn wavdnvauzlasaaii
aeluingalunsinduiasuilsifidninianuieusi
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uni 3
ASn1sAiiun1sIY

Wunsidedsufifinisnaass lagviinisiiusiusiudeyauazitnisnagevly
WoUURNIT 0 U InendemAlulagsvInaNTEUAT agntignun1ATzaunineItes laedl
TUavidyn Al

3.1 Taquazaunsalitldlunisiinide
1) iwreznaoIuNvila Long-life products ﬁﬂg‘dﬁ 3.1 uag 3.2

UM 3.2 iwgznasuuyiln Long-life products Milun1suavieTuL



2) wwuInnanaanlndensaumsnvan (PET) fegy 3.3

5UN 3.3 viananainindensauisinen (PET)

3) \WATDIUANANERN NIBUAZUNTIUBS 4 fagUTt 3.4

JUN 3.4 1P30IUANAIARN NIDUAZUNTIUDT 4

4) ip3aqusUnmaRnuUUIATou Aagui 3.5

5UT 3.5 inSasdugunanadinuuudniou
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5) UURBDLAUNAIERN UM 0.20 x 0.20 MISIUAT KU 0.6 LUURLUAT bUURED LAY
NAERN YUIA 0.30 X 0.30 MIFILUAT KU1 0.6 LWURLUAT LAZLUUNABLEUNAERN VUM 0.60 X
0.30 P1319LIAT U1 0.6 LWURIAT F95UT 3.6

5UN 3.6 WUUVRBLKUNANERN

A v

6) LA3RIAERUBLUNUSEEIA (Universal Testing Machine, UTM) wipuuviuuaziiodu
WUURI99 AagUT 3.7 uag 3.8

JUT 3.7 1AS0nA0URLUNUSEERANT ULV IUNAROUAIHAUNIULIIAR
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5UN 3.8 in3anndeUalunUsEasAnToulafunanaeuAUAUNIULIIAS

7)  WAVANTALNUNAIARNLAZNIIRAMAN F1USUNAADUAINNAIUNIULTIAIAIAINTY
v laguii 3.9 wag 3.10

JUN 3.10 n1famandmsuBaRvuHuNaaRNAULYIGTAN
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8) 1A3R4LaTINNUNLUUAINDA
9) 1p3esilatnvuin Wy Biussiia nduwns nesidesanaliues wazlulasiwes Wusu
Aagui 3.11 uag 3.12

Uil 3.12 lulnsiines

10) geuuarlannurunuuUugaumailla deguit 3.13
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JUN 3.13 gouuazlannuduwuuliugamgila

11) ﬂé'aaagamiﬂﬁ%Lﬁﬂmamwudmmm (Scanning Electron Microscope, SEM) é’fﬂg‘d
7 3.14

JUN 3.14 NdeRanIsALBENATONLUUARINTIA

12) Wp3aanedaudulssansnisuimnusau
13) yapeuiunesuszinana

3.2 M3n3eadan lun1svin 3y
1) ReLAYNTLAIENADIUY BALLABUIANANERNINALBNTAUMLSNNILAS (PET) AR8LAT94
UANANARNTINTSRARINEINSIVUIALUBS 4 viSe 4.76 Nadwns fAagunl 3.15 84 3.19



JUN 3.17 1A9NTEAYNE0IUNNOULALYEINITUALREMELATBIUALBENAERN
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3UN 3.18 nisldviananadnlndiensaumisnnian (PET) asluiniesuntosiiioaniuin

SUN 3.19 iAwviana1adnindlevdaumiannian (PET) Nungasad

2) dedUe1uAN YL TDUANNTTATUNABILY UazIAYNAIaRNMENdoqanssAUBianasoy
WUUARINTIA (SEM) iensiagedugiuvesianinan dsmusaagiiluninaeissiieg 1 dsgu
#3.20 Tl 3.22



JUN 3.21 AP 18VDUABNTZATENADIUNAINNGBY SEM 7

[

J

Y1y 100 Win
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JUN 3.22 2180 UALNTEATENABILNAINNGBY SEM Aifndaene 500 i
3.3 N1509NLUUDATIAIUNEL
1) 29NLUUSRSIEIUNENYIkN Ul BN INVILNADIUNNALLAYNAARN PET  97U7U 5

DNINEIU AR5 3.1

a Y] | - ] | Y | a
M99 3.1 @mi']ﬁ'JUIWFJU'TVIUﬂ"Ua\TLLN‘L!I@JLV]EJlIQ']ﬂ‘USgﬂa@QUNNﬁQJLﬂUWﬁWﬂ@ﬂ PET

anTdIU LAYNTEATENADIUY WAYYIAWaNEnn PET
80: 20 80 20
75: 25 75 25
70: 30 70 30
65: 35 65 35
60: 40 60 40

3.4 ms%ugﬂé'l”aasiw
1) iwssanUundenItnaiy
2) ssdunaumuiiosnuuuliluansied 3.1
3) NELAUNALT L AYIEEN AR ILLAZIAIIANANERN PET Tridniu
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4) Y1ATUNANYDILABNTEAHNABIUUNNALIN U ENAERAN PET wnldadluluunas fa
13.23

€aN
.
=b

3UN 3.23 nisldimunseaundesuunaiaynaiain PET asluwuunas

1

5) dndugUwiulliiieusieinsesdnsou srgomumval 180 semgaidea wazldssasian
N1590 5 U9 fagUT 3.24 uay 3.25

£
=

SUN 3.24 1A3098ATUFUMNUNAIARNAIEANTEU

JUN 3.25 nsdnvusUuiuliiienanniaunseaundesunNaLaunaIain PET
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6) unulienINUeYNAIUINANIAIYNAERN PET N18ATUSULEI08NINKULNED A
U 3.26

[

JUN 3.26 wiuldiilguanniaunssmunaesuunasaywaain PET M8nTusuwdy

7) PauliifonanvsznassulkauAsnatafin PET Trdudias waztlunaasunald
a5un 3.27

JUN 3.27 uuldlignniAunIEuNABILUHALLAYNANERAN PET N110enanniuunaeus

3.5 NSNASDUANUR
n1snaaevantAveslnulliisuanAYnsEAYNaDIULKELLAYNAIEAN PET A1y
1MSFIU 18N.966-2547 BesusiulelsiSarnamuiusiulunas (aue., 2547) uazanasgudue
FReados sl
1) &nwauzlaeimlu ausnsgu 1en.966-2547 Faguil 3.28



JUN 3.28 uruldiflguaniaunssaundesuunaasnanain PET 19 5 8ns1diu

2) AYBIVLULIL ABINATEIU 1BN.966-2547 FaguUil 3.29

JUN 3.29 nsfanndnuauliiiieuanieunssaunaesuupauAsnaIasn PET

3) US1aUANLTY AN3INRSEIU 1BN.966-2547
4) MINBIFIWNUANUNUT AIUHIATIIU UBN.966-2547 AeUT 3.30 ua 3.31

AL

JUT 3.30 MsuguusuliiliieuaniaunseaunaeuLNaLAYwaiasn PET
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JUN 3.31 MyiansnesiaveawuliiiiennniunseaunaeuuRaNAvNaERn PET
melulastiwos

5) ANUFNUMTLLSINR ANLLNASEIL HBN.966-2547 feguil 3.32 fis 3.33

JUN 3.33 NMsvadeUANNAUNULSRAvBK Ll ENNIAYN SEANYNA R AULNANIAYNANaRN PET
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6) LogFAtAVEY MNUINTFIU UBN.966-2547
7) AMUAUNIULIFARINAURINT AULIRTEIU UBN.966-2547 AegUN 3.34 fla 3.39

3UM 3.34 mssiauduldifiguanniaenszamynassudnaaywaiasn PET
LNDVAADUAIUA LN IUBTIANFIRINAURINLN

JUN 3.35 gUnTaldmTumTEUNIINAGBUAIUA UM USRI AUR NN

X ;‘?r
' i

b3

5

U 3.36 n1sRauduldifisnanisiunszaunaesuLnaAvwanaRn PET Auuviaman



JUN 3.37 MsvegeuANIAUN Il TIRdIniuE e sl
NLAYNTTAYNABIULNAULAYNAARN PET

JUN 3.38 MyivAveuliilisuniAYn sEAYNARILNHANLAYNAERN PET
INNITNAFBUAVIHAUNTULTIPARINAURINN

5UN 3.39 dnvaizilleveauwuliifisnainiaunseaundesuunasiaynatain PET
MUANAITNAFOUAIUATUNNULSIRIRRINAUR TN
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8) NABIYANIIAUBLANATOURUUEDINTIA (Scanning Electron Microscope, SEM) i
11M3g U ASTM E 986 (ASTM, 2010)

9) dudsrAvdnistharudou mumg I ASTM C 177 (ASTM, 2010)

10) mskiuass lngyinsAadenuauldiisuaniAees NaoIuN LA LAYYIANATERN
PET Sasidufiianzaun 1 Sasidin 9 3 vuin (gﬂﬁ 3.40) wwpdeunIEadaedey n13on
aryindeateUdey waznsinsduntannuss wuIm 2.00 x 1.50 WA w%auﬁuﬁu%;&auaz
ATIANUD

JUN 3.40 uruldiigNNAYNTEAYNADILUKALLAYNANERAN PET 919 3 9u0

3.6 auﬂwaaﬂmmaumwaaumq{]zg Q1
Srauariumvosaneidounsnddunsloan Usziamoyandns Tuuuvesunnineds
wAlulads1vLIAaNTEUAT

3.7 Malguunainaineunsgnguiivung
WeUUNANMUITELNOINEUNTBIAAINFNLALUINTANTTEAVVRNTRUIUIDIA 38N
U 3vInNssEiunavIauIuYa
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uni 4
Nan1sALiuUN15998

nnageuAnaNTRn9 vaauliisnanvesndosuuratAvnatafnlndensaumL
< v o &
mian (PET) ansaasuilunaniuussianmvaaauls fsil

4.1 wan1snagavanwuslaenly
Nan1sNasandnwaslnenlluvaaiulifouannvesnassunnaliAewatd@in  PET
RTIEUANE ATUNINTTIU UBN.966-2547 (dule., 2547) mmiaaqﬂlﬁ frail

JUN 4.2 dnvaglaeniluveauruldiisunnuesndesuunaaunatain PET Shs1diu 75:25
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U

U

Py
1/

55

4.5 dnwazlnendluvaanuliiiRonanuesnasuunNalAYnatann PET 9ms1d1u 60:40
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A1519% 4.1 SnwarlasmluveskuliifisuanvegnassunNauAYNaIEAn  PET 9Rs1dIum1ge
MUNINTFIY 1ON.966-2547

N3N dnwnizlaenalu musnasgIu 4en.966-2547
80:20 FU
75:25 HU
70:30 FU
65:35 FU
60:40 R

NNANITNTINALAUFUN 4.1 89 4.5 Uazn1319i 4.1 wud winldifeuannvezndosy
HALLAYWAERN PET 919 5 899167 HanvauslaenalUduniuannsgiu 49n.966-2547 fAun e
AuKuilANUTUEL R URARATIHNY WagvaullnnuANA@IN U URI U NLEY (a8, 2547)

4.2 NANSNAFIUAMNVU UL
Pnmsiavunanardaivtnvesusuliiisuanvezndesuunauasnatain - PET 719 5
gnsndu anunsaasuilunansvnaeuaLLL ANUNIRTEIU HON.966-2547 16 AaguTl 4.6

350

)

3

UABDYNUIANLUNT

320

260
230
200 - T T T

80:20 75:25 70:30 65:35 60:40

Y

Alans:

(

AITHAUILLUY

DHIIEIU

JUT 4.6 AnuvuiiuvesiulliienanveznaeuLKALLAYNAIERN PET 8nT18us199

NANSNAFDUANNNLILLLYBLHU BN INVeYNaBIULKALLAYNAERN PET 9msnau
#199 Tuguil 4.6 wuih mssauesnanain PET fidausilrienuvunusivvesusulsifiouanvey
naesusiiAfivgstu Tnswiliieudnsdin 6000 Wuukuliifondidaumuuiugaiian
winiiu 333.33 Alansusegnuiadiuns seadunfe 8ns1d 65:35, 70:30, 75:25 Wardnsdu
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8020  \Hudnsdwsulfifiendisiannuruuiusiifian windu 287.50, 275.00, 270.83 waz
220.83 Alandusiognuiafiuns mudidu el iWumainanarumuremswanain PET
AgsninanumuiudnlngiuesTaniildoglumvuezndoa Jesse, 1992) agndlsfinu il
Wisuisuiuinnsgiu 1en.966-2547 Fosusulelidarmmumunuiulunats wuin wsulifidey
MNNVLzNARILLHALAYWANERN  PET yndasdndawinitnrmuiuiuialuveusiileliisn
AU unanavideusulsiSavtia MDF lu Feflarmmunuiusening 400 - 800 Alan3u
AognuIAnUAS (aue., 2547)

4.3 NANSNAFUUIUIUANTY
YSunaanuduveswiuliinenainvesnaesuunauaynaiain - PET  yndnsidiu Lile
NAFBUAINLINTIIU 1ON.966-2547 anunsaagula Asgun 4.7

3.0

2.5

)

2.0

S98a

(

4
=

FUIUAITUYY

1.5

1.0

U2

0.5

0.0 -
80:20 fus _+ 70:30 65:35 60:40

kRGN

JUN 4.7 YSunaupnutinve s isnannue e naesuunasiAwna1ain PET 8n31aus1ee

9n3UT 4.7 wud aruduveswiuliifienanuezndesusnanaswanain - PET  vn
Sasrdau fereniivsinaeutuilureiulelisamumunuiuiunarsitewrulisain
MDF  ¥1alu anusnmsgu wen.966-2547 defidrsewinedesay 4 - 13 (awe., 2547) Wil psmey
\wanaRn PET  fAidanumgudnann (efnan,  2554) adduwsulififienannaosun ddauyinli
unamnuduiuuiliuansas
4.4 NANTNAFDUNITNDIAINNUAINNUN

nswesiamummue i isunuey ndesuNEenanain PET ety
nan 24 2l MMUIIASHIU 1ON.966-2547 anansaagUnansnaaeuld faguil 4.8
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% 1.0 -

=
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S 05 -

Ta)

-

0.0 - ] T
80:20 75:25 70:30 65:35 60:40
DH1EIU

5UN 4.8 MswasinuAnunvewuliiiisunnueznaosuuNauAywanadin PET
DRTIAIUAE

9NJUT 4.8 WU mIsmessmumvesuHulsifiEuanveznaesuNaLAYNANARN
PET  laustimndnsidan dahniusiulelinnumuuduuiunarmieusulsisnein MOF
yhlegnann Tnsannsgu 19n.966-2547 dviualiuiuleliisn desilinismesianuenamun
TaiiAudeway 30 (@ue. 2547) wat wiuldifisuainuesndesuNaLLAeNaIERn  PET sevian Sld
msnesegseineiosay 0.98 i1 1.20 Feiunn uazihesldidutandeasedinuiuvionuiy
gantunleldigailuagnstanu Sadunamammanainduianfinumusennudufiniilivie
Eilosssumnaily Uesse, 1992)

4.5 HANIVAFBUANNATUNIULIIAA
ANUATUMULTIRRTasNUldisNINveENdeULNAILAYNANARN  PET  AuNInsgIuY
UBN.966-2547 714 5 dnsndu anunsaasulel fagui 4.9
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N
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U

(LUNENIEAA)
N
(GN}

N
[EEN

U

19

AUATUTTULTIAR

80:20 75:25 70:30 65:35 60:40

DHIEIU

E‘U 7 4.9 AMNUATUNTULS VDN LTI B NVETNABIUNNAULANANERN PET amwmumm

913UT 4.9 wuin Anwdumuusiare suruliiienainvendesunNaNLAYNAERN
PET fuwslthniindu InedunaunainUsinamanain PET  finau asnsaaedamilendiunay
sineq lufnfuuarfuusenee I8ty Uesse, 1992; Bledzki and Gassan, 1999) Sausiulffiiienan
VYLNADIUUNFUAYNAAAN  PET  dms1d7u 60:40 Lﬂué’mwd’mﬁ:ﬁmmé’mmumqﬁmmﬁam
59989UTAD SMINEIU 65:35, 70:30, 75:25 way 80:20 Lﬂuamwmummmmumummmmmam

AUAIAY LlIE]L‘LIiEJ‘ULV]EJUNﬁﬂ’]'ﬁWﬂﬂE]‘Uﬂ‘UlI’]@i%TU 18N.966-2547 WU TLNBSRTIEI 60:40 ‘VI
mmiamummgmmﬂmﬂm IG]EJiJﬂ’J’]ﬂJG]’MVl’]ULLN@@EﬂQﬂ’J’] 23 LINENIEAa (aue., 2547)

4.6 NANINATUNBAAHTANE
uepdatavguvasuiuliifietaNveNADUUNANIAYWANERN PET AMUNIAF1Y 18N.966-
2547 Fadunaauiildannismageunnuduvulsia ansnsaagunale dagun 4.10
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2,200
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< 1,900
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= 1,600
=
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=
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e

&, 1,300
@
s

1,000 T
80:20 75:25 70:30 65:35 60:40
DHIIEIU

JUN 4.10 uendadavgurawsuliiieuannvezndeuunaliAywanain PET §nsiaiusiingg

9NJUT 4.10 wui vendadaveuvesunulsifienanuezndosmunaumewanain PET it
5 §n91dau Tienidninannsgiu 1en.966-2547 fie 2,700 Wnginada (awe., 2547) InsAuends
findsna ilesainmanaiin PE uay PET dsnanagluwsivliiiion [Juianiifliuegdadaveju
Fouted fe feUsvana 1,100 wnewiada vt sial Awendadaveuiicn wanyi wduls
\ienanveynaesulKasAsaaRn PET aziamslassaldieniusilelisamludlosostuuss
99 (Bledzki and Gassan, 1999)

4.7 NANISNAEDUAMUATUNIULIINIAIRINAURINLN
AMUATUNIULTIAIAIRINAURIN TN V09U T TIUNN V8L NADIULNALLEYNAERN  PET
AINLINTFIU UBN.966-2547 ansnsnasunanisnaaauls Aegun 4.11
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0.4 -

AUATUNIULTIAIFIRINAURININ

0.2

Y

0.0 -
80:20 75:25 70:30 65:35 60:40

DHTIEIU

JUN 4.11 anudumuissistaniuiamihvesuliiiiieuanvegndo
NALLAYWAIERN PET 993187UM199)

AT uTuLsRsan R sku i fenainves naesunaAYaTaRn PET
Samdusineg Tuguil 4.11 wudn wivlififienanveznaosuamaniewwatadn PET ynsnsaini
AAFuNIULISRR RN R dhumufianasgiu 4en.966-2547 fauun fo fAngandn
0.65 Wnzwiana (aue., 2547) Wenend Sanuin USinanawwanain PET finaniidiutewdfiuen
A umuLsRsiena1nligeduld Tnesasdiu 60:40 Hudnmadndifienadiunmunssiiege
flgn sesasnAe Sn91dau 65:35, 70:30, 75:25 way 80:20 IusamawiTauiumuLsfiei
fign muddu el Wuwasnanwanaindutanifauauddunisiunsieigs niewiaannse

=2 =i

Samletdnnandun 167 Uesse, 1992)

4.8 nansdandesgansIAUBianasauluUdanTIa

devusiuliiieuanvezndesuunauaswanain PET - 8nsd 60:40  ldeandes
qaNsIAUBLANATOULUUABINTIA (Scanning Electron Microscope, SEM) m1usnmnsgiy ASTM E
986 anunsaldmmueneiiodunmednyguesuiudnanle fil



JUN 4.12 fvihweawiuldiiienaineynseaundesuanauavnatain PET
31NNABI SEM Aifdaveny 35 i

305
20kl %158 1@13%5".%}3@31&.
7 Yk

PAZY (

\

JUN 4.13 Ravhvewiuliiieuannieunseaundesunnauawnatain PET
91NNABY SEM Aifdaveny 150 i
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5UT 4.14 fvthweawsiuldiienainmynseaundesusnauiAvnatain PET
31NNABY SEM Aifdaveny 200 i

INFUN 4.12 D9 4.14 WU IAYIPENARIULNANNAIERAN PET 9m51d3U 60:40 a111508n
U luwiuliiiennfilleeniu wazgngureudiades Tnetdorinwesuiuldiiouss ity
nsgAuNdeIUNkaENaERnTiNauasluTAunT1aies 50 lulasiuns Wil

4.9 nammagauduusEansnsuinlNTouy
dlevinsnaaeuduyseansnisuiniuion muunsgIn ASTM C 177 veawsuldifiey
PNVYLNADIUUNANAYWAIARN PET 113 5 8n51du annsaasunanisnaaeula degui 4.15
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E. 0.27
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80:20 75:25 70:30 65:35 60:40
PNIIEIU

JUN 4.15 dsvvsmsuiruseuvsusinliiisnannuesnassuikarunana®in PET 903
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MswaAwwanaAn PET aslusnulsifieusanvesnasuy sinavildadudssananisin
AnuseuiiAfiuauedetaau é’fﬂgﬂﬁ 4.15 Wnguaulidiisuannveznassuddnsidiy 80:20 A0
duusgavsnmathanudoumiian sesaunfe Sasdau 75:25, 70:30, 65:35 uay 60:40 LHu
SnarduifandulsyAvimahauiouaeiian el \unamnainnszamundesun SYandilug)
Hunszane Seflinduussansmstheudou windu 0.23 Sarsewns.iaaiu lurasiiremaain
PET fienduusedvdnisthenudouiiganiinszaundoss Inoimwanadin PET flenduuseds
MsIANTeU WA 0.33 Tnsraluns.Aadu (Engineering Toolbox, 2016; stiyde LazAne,
2569) yildilonaurunanainaduunuliifioundouunds adudszansnisiianuieuves
ulsiousanand il

4.10 wan1magauldauase

MnuanadeuTan wuh wulifienainuszndesuanaiauwanaRn PET Shsidu
60:40  Wudndrunilnuandivanzauiigadmivinluldnaaeunisldnusi esannd
AnaNTRGUANLAUNIULTIAATigaian LagiunufiiInggIu 1en.966-2547 (awe., 2547)
fun lnonsmeaeunslinuaieesusiulsivien Uszneushe nsdnfeidos msdangyinden
Umeddon uagnsmasaduntinnuels Ssanunsoagunald feguil 4.16 §e 0.2

JUN 4.17 msvegeunzuwsuliiiiisuaniaunseaunassuunauavnatain PET meadiulih
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JUN 4.18 nsdunzyindeaneddegadlunsiuliiisunnaunseaunasuy
WeslAwnaNaan PET sgadtuluih

JUN 4.19 winlfifieuannieynszaunasauunauAvnaIain PET NEamenzyindeiUangUdes

JUN 4.20 MsBaunuldiiesanniaunssatendesusNalAsnanain PET 1iiulasensng
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U 4.21 wiulilifeuannAunseaunNassuLNaLLAYNaain PET Readniulasinsin

JUN 4.23 wifsiinnussmeusuliiliieuaniaunseaunaesuuratAvnaIasn PET
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JUR 4.24 nsldanuuiuldifienaniaunszaenaesuunauaunatain PET Wunilenns

Nnmamslinuatslusuil 4.16 fs 4.24 wuin winlififiesannueznaesusnasLAwaTaRn
PET 8n91dau 60:40 ansnsadindneiies wagdnnzyindoitanedasslmsudedtuusuleliisn
yousulisavin MOF ALl sausts msRnsadunfmnueaildanuldd uararunsanuse
AuBuldRnusulSaraluegadaioy

4.11 wan1stuA1vavanziisunIndgdunislyqn
lAs1ar1vesuananatng 3ae “nTuAsnNskanuKUlTNsNNIAYIEE NABIULNANLAY
waraAnnaleysaumsnan” Tuuuveswninedumaluladsvuinanszuns

4.12 wamsilisuunanuitaineunignguivag

Ifumaideises “nsldiawnanainlndionsaumsrimnanduiaouandmiundnls
\Wisvsznaosundifinnuudsusige” weldlumsmeunsosdannuiilagnguidinune Tagsi
NIATTLAUNANITOUIUIYIF 138N 1TUTEYRIYINTIEAUVIANSOUIUIYIR
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gnran1saiiulasenis “nisldeenarafnindievsdumsnnanduiaguaudniy
nanlllfisuveznaouundnNuLlusgs” amnsaasunanisaniiunuidonasdaiauauiug wus
mudnguszasAnagiteien 1o dall

5.1 &3y

5.1 NS¥UIUNTSRAALKUIILTIEUIIN LAY L NADIULKAULAENAARN I NALDNTAUNLTNI
\an (PET) Admuudaussgs annsavildlnensundesliimsvsynaesusnasiawnatain PET 19
fvumsunzunsaued 4 diavdananumaniu uazsameiniesdanuieu laeldgamnd
180 asanaawded Luszeriian 5 w1 Yassliduls uduliifisuainidwveenaosusnaiey
wanann PET ﬁﬁmmwﬁumqq
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EN 120 : 1991 Wood based panels - Determination of formaldehyde content — Extraction
method called the perforator method

EN 622-1 : 1997 Fibreboards - Specifications — Part 1 : General requirements
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2.1 uiwlelisaamnumnuiuthuna (medium density fibreboards ; MDF) 36l ahﬂummmuffa}:ﬁﬂn'h
“WiuBudion” vaneils wdadnsiivhnnlezeshivielevasiaganluwaglod  (lignocellulosic
material) Tagmssasaunialvanudauialilelddaduiuudy  dnsldnvialailanidy
dudsznau

2.2 lolil mneds Suvdednmauilaliviaiaganlumaglaaiigusnamuduviame

2.3 Faganluzaglad ey Tagiifiumglas uazdniiudiussdusznaundn wu lifuasioein 9 1dud
muses thu va Wudu

2.4 vaned msdunidildaaleLiluwinduiied laeUnddunisdudaasne

2.5 anainuse vaned ssiladalumausiuEadion die iimniafiee S sssnvilelidhe

3. uuy Faydnuel HasYURIMN

3.1  wWududen wismuenuseu eandly 2 wuu fe
3.1.1 WUudaR (sanded) Ndyanual SAN
3.1.2 uuulud@in (unsanded) fdanual UNS
3.2 unududiew udasuuuuisnuUiinamasinadlad sanii 2 Fuqmuanw Aa
3.2.1 f?uqmmw 1 YSinamasinadlae laannnan 9 mgr100 g
3.2.2 sunmmw 2 Usinamasanadlas annah 9 mg/100g f9 400 mg/100 g

4, ﬂlu1ﬂl8ﬂ3!ﬂﬂ!°ﬁﬂ'ﬂﬁlﬂﬁ'lﬂlﬂaau

k J NJ =i J T o=
4.1 anunin anuem wazanuvmn Widulumanssylinaan Tasfinasianuamandouldlaiiv
. -
nivualumaed 1
mMsialilfufeuda 9.3.1 uaztia 9.3.2
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M51aN 1 mmcﬁﬂnunmmmﬁaummmmnfﬁ& AU HAZANIUTU

(78 4.1)
whegduladung
naiANNAAIALAADY

ANNNN ANNNIN ANHWUN
UATAINEN SAN UNS
vaani 7 +0.5
78415 + 5.0 + 0.3 +1.0
NN 15 +1.5

4.2 Anauandzandunuesamm 2 @y eillaliiv 0.25% raududu
myialiludauds 9.3.3

4.3 anueswswauudazmuazamandaulinnunesilalitiy 3.0 mm
msialilfudmuds 9.3.4

5. @vilszneuuazmm

5.1 dulsznau
5.1.1 lewasiandnluwaglod dmsuukuandiew
51.2 M
5.1.3 &5LANue
5.2 MM
doiamantumagladliiflullaeisiminzan iluagaaddunmitasmsidaudmnudanadiud
inzansee3asing udavaulduiinuanutuiimnsaudasaiasey (msngnedfunmuas
s avhmasmsaulenle) wlalvindiuwivlsdewdsniwiu udnhlusamenissaday
Ty iidesimsmuguammgil usda wazssazumsadou winhluiain (lunsdidy
wuudiain)



Hon. 966-2547

Y
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6.1 dnwazmly
wiuBudendasiionuBeusihanaiunaseniusiu zaudassldaniusanui
msnadaulivhlagmsanania
6.2 ANUNULUY
anamNwiuRdszausiuEndandatalugs 400 mg/m® §1 800 mg/m® uazeMNMINLLEEY
wiuBnfanusszsivazamandaunnaenumnwivwas o litiu 109
mnadaulviufudmada 9.4
6.3 Ui mmm%’u (moisture content)
USinaenudundsdasaglui 49 fe 13%
msnagaulilfidmude 9.5
6.4 Usinavlasinadlod
6.4.1 wiuBuantunmmm 1
Ysinamasinadlad laiannnd 9 mg/100g
6.4.2 LLdusﬁuﬁnaﬂ{i’uqmmwz
Usinauasanadlad 11nnd1 9 mg/100g 84 40 mg/100g
msnadaulvuidmude 9.6
6.5 AuaNYidaIMIBY
Titdlulumumsai 2
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9.2 msUsunmeiunaday
Thhiunasauiieiealihviunasaumswasdamuanamn anuiuusida ueqdaBavguany
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TidasUsunme
9.3 2wA
9.3.1 ANUAIN UBEANNEM
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9.4 ANUVUULUY
9.4.1 A3aeil
9.4.1.1 n3aeds fivaldauBeads 0.01 ¢
9.4.1.2 lulasfimasvianiasilatarmumniiiieuh iialdaxdunts 0.05 mm Siiduzawiiuia
FEULALIINUAY UasildUrUgUENaI1e 6 mm 89 20 mm
9.4.1.3 updwasuuuidau (sliding caliper) 3ata3asinduiiiiounh swldazdoaia 0.1 mm
9.4.2 J5nadau
9.4.2.1 Hrunasaulilduafiwiuauds 0.01 ¢
9.4.2.2 ldasesilamudn 9.4.1.2 JaemumnassaninaseasBunasaumugii 3
9.4.2.3 ldindasiiamuto 9.4.1.3 Iaamuniuasanuemuasiunasay muguil 3 Tasnuadasiie
Tihagufuwnsanumastunagay Ussnn 45° musuii 4

USnaInANNBL

MUNEIMIAANNNIN

1<

- L] IJM
MILUUININAINEN

3U% 3 dumianIannun e anuen tazanurinvesiunaaey
(9 9.4.2.2 99 9.4.2.3 uav¥d 9.7.2.1)
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9.4.3 o
MAANNMNUUNNGAS

1 =5 @ L4 m
AnuvInuY ilaninsagnunAmiang = > x 10°

(e m Ae wazasunasay iy niu
v s Usinaszasiuneseu iy gnunadiadiues
9.4.4 MINENUKD
MENUAMAMNMNLIULEE AL U
9.5 USmauAmway
9.5.1 A3neila
(1) p3nst Atsldazideada 0.01 g
(2) dau insamuaugamniliaciii (103 + 2) °c
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9.10.2.3 1htunadaviiienliluithiniasi felianindmnoausannntunaday usildfasda
agluwnideniuazyinden warmmnAviamhviainvauadunaday Sanmsifinusei
dauiiulathemnisue nailinaud Suiaunsaienindmosusannnunadaudos
Taifaanin 30 s ualsiannndi 90 s (ANNEIluMsAs Useana 2 mm/min)
9.10.3 MITEBNUKD
swmmhmé‘zmmﬂ'ﬂuﬁmmﬁmﬂangl.nﬁm

—14—



Hon. 966-2547

MANHIN N,

MI¥nFeEatazInaEInAaY
(2@ 8.)

a1 3w luitil vanefa windudien Ay suguamwuazenamnideniu annssadsideiu fivn
viadwauvdagomelustazna iy
n2  mstndatearmszansy iiulumuunumsindethaiimuuadaluil wiaornldunumssn
fhathedufifisurhiumadmnmstunaimmuals
n.2.1 mstndathauazmssanudmiummedaumne uazdnwasnll
n.2.1.1 Widndetslagisdunniudeiu mssnnuiimmualumeadi n.1
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2.1 dauusiinamimwuauazisnagaulinamasinadlad lagislaiduikmumsnisnasauiisun

ail
FuamMN nMRMU. IEnasau
il Taifiu 8 mg/100g 3% Perforator My BS EN 120
Taitfiu 0.5 mg/1 E, |38 Desiccator M JIS A 5905
AN 0.5 mg/1 89 1.5 mg/I E,
2 NN 8 mg/100g T4 30 mg/100g 35 Perforator M3 BS EN 120
NN 1.5 mg/1 8N 5.0 mg/l E, |35 Desiccator M3 JIS A 5905
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Using Poly Ethylene Terephthalate Plastic Waste as Mixture to
Produce High Strength Milk Carton Waste Artificial Wood
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Abstract

The objectives of this research are to study the production, to find the proper
ratio, to test the properties, to suggest the implementation, and to transfer the
technology of high strength milk carton waste artificial wood mixed with poly ethylene
terephthalate (PET) plastic waste. The ratios of this artificial wood included milk carton
waste: PET plastic waste equal to 80:20, 75:25, 70:30, 65:35 and 60:40 by weight. The
milk carton and PET plastic wastes were grinded though sieve no.4. The artificial woods
were casted by hot compression with 180 degree of Celsius for 5 minutes. The samples
tested follow the TIS.966-2547 standard. From the results, the 60:40 of ratio was the



proper ratio which can pass the standard. The increasing of PET waste effected to
decrease the density, moisture, and swelling of properties. In case of bending strength,
elastic modulus, and tensile strength perpendicular to surface, the increasing of PET
effected to decrease their properties. The developed artificial wood mixed with milk
cotton waste and PET plastic waste has the possibility to implement in decoration and
construction both interior and exterior wall building. These results can register the petty

patent and write the research paper which to transfer the technology.

Keywords Artificial Wood, Milk Carton Waste, Plastic, Poly Ethylene Terephthalate,

Recycle
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