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Abstract

Bioplastics have continuously garered increasing attention as an alternative material due
to the persistent problem of non-biodegradable plastic waste. These materials can be classified
into three primary categories including bio-based and biodegradable, petroleum-based and

biodegradable, and bio-based and non-biodegradable. The production processes of bioplastics
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include direct extraction from biomass, microbial fermentation, and synthesis from bio-based
monomers. The bioplastics are utilized in many industries, with packaging being the largest
market segment. Their applications also extend to medical, automotive, and agricultural sectors.
The global market for bioplastics demonstrates continuous growth trajectories across these
diverse applications. The bioplastics are generally considered more environmentally benign than
conventional plastics, even though their production and post-consumer management are
associated with significant limitations and potential environmental impacts. These concerns
include adverse land use changes, GHG emissions, and micro/nanoplastic pollution.
Consequently, comprehensive management systems are necessitated to ensure the optimal and

sustainable utilization of bioplastics.
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wanaindinmlalunguusn wu Indtaauesimm lamisnnian (PBAT), Indailusuanlau (PCL),
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plastics : e.g. PBAT, PCL
e.g. PE, PP, PET :

Fossil-based
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(AalUasann: Ibrahim et al., 2021; Saharan and Kharb, 2022; Jogi and Bhat, 2020)
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4.2 n15w7 (Incineration) L un1sdan1svezdaeniswd olldnd sy wu iuas
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4.3 nmstlanau (Landfill) 1Wuwisannisveziildlunissideveznatadnialy wevinlmanfie
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4.4 msvin)ovsin (Composting) 1¥9dunidgesaaonaraindaninluanined fmue
(gruvniuazaudug) Wnaneiduds Tnefindninasidimualy wu nsanasesnalutaaianil
fstum (EN 13432) videntssiuturesnsdesansvosiaguaznisaianisusulasenled (CO,) 1
278 wavansodun3s (ASTM D6400) Tnsnisvitensingmamnssuiugamgifimunzaulssana
60-70 °C LLﬁ%ﬁ%ﬁUﬂ’ﬂN%ﬂQ\i (Uszanm 60%) Usinminfiiisaneidudsindudmiunisdosaas
LLUUIS&’@@ﬂ%Lf\]uLﬁaLa%mmsw%zglﬁuimamﬁw% (Batori et al., 2018) UBNIINT S NI IUYB
asueuwarlulasiau (CN) Ianuddgydedmiunmsviidevdn lagidnmdigeaunsadaninems
dosaaemetinm esnlulpsiauwihmihiiduidinufiser luvasiisnsdmiinenadmaly
TulmsiaudruAugnid suduuenlands (NH,) (Castro-Aguirre et al, 2017) Tngmanadndann
thurldlunisvindensin fo PLA wag TPS iflesnannsodesameldnieluszesinarineudiedu

ya o
nelananzAmun

4.5 n1sgevaansuwuulildoandiau (Anaerobic Digestion, AD) Huldqdunsddovaane
wanaindanmluaniznldfioondiau dnandnduiiedinin (biogas) Lazagneuvaifidesdans
a7 (Digestate) lnediiavun 4 Tuneu loun lalaslada (hydrolysis), wedlalaiuda (acidogenesis),

D¥FLALALUTE (acetogenesis) Lazdinululaluda (methanogenesis) (Ferreira et al., 2019) lagiiinu

av v [ < ~ v ¢ & 1 [ 1 1% [ a1 1%
Aleannsgurunmsannsagninifuiiieldussleviiduunangsnudeluls wazianiidesaansls
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wuuldldeandiaugnivualuninsgiu EN 13432:2000 winsdneivivanegeiouasmiaisgn

Wasudufedanmnigluszesiian 2 ey (EUBP, 2015; Batori et al,, 2018) Ingwatafndann
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WU PLA, PHB uag TPS danuanunsalunisgevaaelaluannzanmaiias (aaumgisening 5§ 65

Y

°0) Tugaanesluildn (thermophilic) Mgauvsdanunsaiulale

5. NANSZNUVIINAFRANTINNFABRILINADY

a 1

Wmaﬁﬂ%amwgﬂuamL“ﬁlumuﬁaﬂﬁL‘f’JuumsmaﬁqLL:Jmé’aumﬂﬂ'jwwmaﬁﬂmﬂﬂimlﬁsm

Wesnnudnannsneinsuyulsutazuieidaddneninlunisgesaats agralsiniudeadinig
15U NANITENUABAIINABNTDINANERANTIN NI TuseslinsUsziliueg1ensaungu Waiey
funaainanUlasdey faudadnislanieslssduiningdin (Life Cycle Assessment, LCA) Live

a

Jspidiunansznusoduindeuvesmanaindanin dsnsounquiaudnsndningiu nsldauluauds
nsdansiiledueignisliau (cradle-to-grave) uagld@nwimsusumandus (Carbon Footprint)
FeazvioufsUTunufmisounszaniignudesoenuinaoniginsdinvosmanduet wuiiwaiadin
F201% PLA uaz PHA fansusunaniudaininaradnaindinsidon 1iesaininisgady

Asvaulaeenlan (CO,) voItIMIasEnIeTiulavliusununwSounssananas laafa81931n
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N3ANYY LCA W31 N5ty PLA wdnanniawianniesnisinensanunsaannisuasy CO, Launnda 70%
dlodieufunanainandlnsiden uaznsudn PHA anwivemsasnsaannislandsnuldae 259%
dofisuiumsnaananafininalusiau (PP) (Ali et al, 2023; Morris and Hicks, 2022) usiwanafin
Frnmazanusoannisudesfeiounszanld widindinansenusedaandeslugudy 9 (slam et

al, 2024) faii

5.1 n9Ua suwdasnsldi fulunieiildmunsay (Adverse land use changes) Taaugian
F21a (biomass) awiduninensvyuioy uinslindumnnifuluernhlugiymaunden g
mslddouaztnunnifuly nmsfmengiu megaydeiuiingugn uasmadsunasaumannmans
ms¥anm TnemsliAfuiedgnitvdmiunanaindanimeraudsiunsldffuiendnoms uaz

219y MAANsasukUasnstanaulun1enluwungay (Bazzanella and Ausfelder, 2017)

5.2 MsiaguiUasaningieinia (Climate Change) 1AgNIRAANAARNTININALHEATIN

(% a IS

amqmumammwLLazmmsaamms’L%Lﬂ?}JaLwéq‘Waas}?a wAn15WAN93 99198 sl nd 9 uaI WA 9T
Laivyudey (non-renewable energy, NREU) annnitnanadinaintinsidey FarelmAnnisudesfing
\Saunszan (GHG) 6?&61'@54@1%5@?1'13%'@sJﬁ”'lssz%"auﬂ'mﬂgjj'a'*'mmé’am (Troschl et al,, 2017)
uaﬂﬁ]1ﬂfTﬂ13LﬂﬁauuﬂaqaquﬁmmmwLﬁ'm%’aqﬁ"uﬂWs%’mmi‘wmaaﬂ%amwmé’qguq@mﬂ%mu
Wy msveulpeanleafiinanmawinataindanim Ssiilamzasueu (©), lelasiau (H), oondiau
(0) whtiu Aoiidauiliusmumivouarsifuausluiging Wesmngnlilunisdanssvidhonas
W oad9Tau1alnd (Rosenboom et al, 2022) Tumsnsstudrunaraindrnwiisilulasiau (N),
Faes (S), Ay (V) awnsadswdululasiausenles (NOX), Faieseanles (SOx) waznsn
lelasrassn (HCL muddu Tnsnswnansiiuusiesing 9 Adeglunanaindinmanunsanolminnis

LY

Udoganssunse derasinisunsnugdlunisanduuazindanilanlddnees (Harding et al, 2007)

5.3 anudunsauazgnsiliadu (Acidification and Eutrophication) n1stddednuauuintuy

A oA a a ) Y a I3 a H a Y]
nsUgnitiiendnnanainginin envdwalminrudunsalufuiazi waznnevglnsinduly
unasd Taelatin1sAnwives Harding et al. (2007) Aliun193tA31z9 LCA WU cradle-to-gate W@z

a3udn PHB fiAmansenusnuglnsiindugeanimmanasinvleadaia 5.5-6.4 i
5.4 yaiwanlulaswazurlunanain (Micro/Nano-Plastic Pollution) Ingnnseesaanegvad

NanafnTinmev s lulasnatafnazulunanain kii1vzdesaans ke luan I NwINa ol

F3aN1sdesaangeallany sl saunsnduingvinalgemsla
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¥

uenaninansenuiionaiiatulusuneunisinnisdsauaneignisldou wu nisilanau
vidensdesaansiuulillioandiausiaiinsUdosimiieunszan Wesaninsdesaansuinninile
disufunanadnanlnsdendsndligosaarglunauilanay (Atiwesh et al, 2021) Feusiin
wanaRnInmaziinansenumsiudanade usideyainnisuszidiu LCA uandliisiudimniinig
UsMsdanisnaenigdnsedneliusea@nsain wu n1susudgsluvelggunuvesingdu wu n1san
nsldansidndnsfianiemamiiiiiowsufiufinngUgn o1agisanmanssnuNIsaUTINANERN
Fannle waznisuivesdedunidniewrvormsundndunalafindanin (Rosenboom et al,,
2022) videU§uussszutlunsdanisdnnenvezifiieduaiuuszansamlunisslada (Filiciotto
and Rothenbers, 2021) Tnenana@indanmannsasduniadoniideduld uazasldsunisanasuly

N Yy o a a .
FULUUYFDAARDINUTZUULATEgNANY U (Circular Economy)

6. unasy

a o [d LY A A a LY a a ! H a o
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L3
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TN AU NITHER UaznN15IANIINAILTIU FeananenansenuseduIndeu 1wy nsldnsu

Tdwnzautazuatwanlulas/ulunanain
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