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authors	parameter	(link)	^	Siracusa,	Valentina;	Rocculi,	Pietro;	Romans,	Santina;	Rosa,	Marco	Dalla	(2008).	A.	Composites	Science	and	Technology.	Chemistry	and	Macromolecular	Physics.	685	Â”691,	doi:10.1002/ep.10	518.	doi:10.1016/j.foodhyd.2016.09.023.	PLA	is	incredibly	expensive	to	produce	and	was	not	mass-produced	until	1989.	(December
1998).	Generally,	high	amylose	amide	produces	superior	mechanical	properties.[18]	However,	high	amylose	amide	has	less	machinability	due	to	its	higher	gelatinization	temperature[19]	and	higher	melting	viscosity.[20]	Starch-based	bioplastics	are	often	mixed	with	biodegradable	polyesters	to	produce	mixtures	of	starch/polylactic	acid,[21]
starch/polycaprolactone[22]	or	starch/Ecoflex[23]	(polybutylene	adipato-co-terephthalate	produced	by	BASF[24]).	doi:10.1002/j.1941-9635.2016.tb01	489.	x.	ISSNÃ	̈	0091-9578.	^	Bioplastic	Feedstock	1st,	2nd	and	3rd	Generation	^	Degli-Innocenti,	Francesco.	Astm.org.	S2CID	213	682	035.	November	2004.	doi:10.1098/rstb.2008.0289.	S.;	Floros,
Michael	C.;	Narine,	Suresh	S.	doi:10.1016/j.jfoodeng.2011.04.021.	Â”Life	Cycle	Assessments	of	Commercial	Biodegradable	Biopolymers	â	A	Critical	Review.	Â”Resources,	Conservation	and	Recycling,	vol.	^	Â”Biodegradable	Areas	Better	Plastic	for	the	Environment?.Â”	February	6,	2018.	ACS	Sustainable	Chemistry	&	Engineering.	Withdrawal	of
ASTM	D	6002	In	January	2011,	ASTM	D	6002	was	withdrawn,	which	had	given	plastics	manufacturers	the	legal	credibility	they	needed	to	label	a	plastic	as	compostable.	ISBN	9	785	912	430	725.	(Rogers	2005)	1983:	the	first	bioplastic	company,	bioplastic,	.yrtsimehC	deilppA	dna	eruP	.83077661Â	ÃDIMP	.yreviled	llec	mets	ni	desu	gnieb	dna	,senob
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«Plastics	of	biological	origin:	present	and	future:	P	Technical	and	Environmental	Review.â	€	â	€	Â«	A	completely	biobased	epoxy	resin	by	vegetable	oils:	from	the	synthesis	of	precursors	by	reaction	of	the	Tiolo-ene	to	the	study	of	Final	materialÂ	»(PDF).	Some	bioplastics	are	obtained	from	the	direct	processing	of	natural	biopolymers	including
polysaccharides	(for	example	starch,	cellulose,	chitosan	and	alginate)	and	protein	(for	example	soy,	gluten	and	gelatin	proteins),	while	others	are	chemically	synthesized	from	sugar	derivatives	(for	example	acid	Lactic)	and	lipids	(oils	and	fats)	from	plants	or	animals,	or	products	biologically	due	to	fermentation	of	sugar	or	lipids.	PMCÃ,	2	873	018.	30,
n.	^	A	B	C	D	and	F	groups,	F.,	and	Vincenzo	Piemonte.	The	costs	and	services	remain	problematic.	(September	2015)	(Find	out	how	and	when	to	remove	this	message	model)	This	definition	has	aroused	many	criticisms	because,	contrary	to	the	traditional	definition	of	the	term,	completely	separates	the	process	of	«compost»	from	the	need	that	it	leads
to	humus	/	compost	As	a	final	product.	URL	consulted	on	14.12.2018	^	RujniÃã	"F-Sokele,	Maja;	PilipoviÃã	"F,	Ana	(September	2017).	Journal	of	Cleaner	Production.	13	(4):	326.	Note	2:	Bioplasty	is	misleading	as	it	suggests	that	any	polymer	derived	from	biomass	is	respectful	of	the	environment.	Braskem.	Elsevier	Science	B.V.,	Amsterdam.	Depicted
(2015).	Chitosan	is	compiled	with	antimicrobial	activity	and	film	that	make	it	biodegradable	and	discourage	deterioration	growth.	IssnÃ,	0962-8436.	Doi:	10.1016	/	gi.tifs.2020.01.002.	2013-12-30.	S2CIDÃ,	23	782	848.	The	PHB	stands	out	mainly	for	its	physical	characteristics.	Â	«Bioplastics	â	€	â	€	orutuf	orutuf	lus	otittabid	:egnellahC	0202	scitsalP
»Â.segnellahC	dna	of	the	bioplastics	assessment	of	the	Chinese	market	for	Biodegradable	Plastic,	May	2017,	the	strategic	research	of	GCIS	China	recovered	from	"	PMIDÃ	26495769.	They	are	produced	by	bacteria	to	conserve	carbon	and	energy.	‘26	Biofuels	and	Bioplastics’.	Due	to	government	funding	and	oversight	of	U.S.	plastics	production	(in
general,	not	just	bioplastics)	tripled	in	1940-1945	(Rogers	2005).	[78]	The	1942	U.S.	government	film	The	Tree	in	a	Test	Tube	illustrates	the	important	role	of	bioplastics	played	in	the	Victory's	World	War	II	effort	and	in	the	American	economy	of	the	time.	Archived	from	the	original	on	2019-03-09.	Polylactic	acid	(PLA)	Placamea	film	in	polylactic	acid
(PLA)	-Blend	Bio-Flex	Polylactic	acid	(PLA)	Ã¨	a	transparent	plastic	produced	from	corn	[43]	or	dextrose.	^	Xie,	fengwei	Yu,	long;	SU,	BING	Liu,	Peng	Wang,	June;	Liu,	Hongshen	Chen,	Ling	(2009-05-01).	(2001-07-05).	84	-	95,	DOI:	10.1016	/	J.Jclepro.2016.04.003.	Archived	from	the	original	on	2012-03-31.	Gruber	when	it	figures	on	how	to	create	PLA
from	corn.	^	"Council	Of	Ministers	Confirms	Ban	On	Non	-	Biodegradable	Plastic	Bags	-	Ministry	of	Environment	and	protection	of	land	and	sea".	DOI:	10.1016	/	J.PolyMdeGradStab.2012.02.016.	137	(44):	14019	Ã¢	â¥	"14022.	Ã¢	â¥Biodegradation	of	plastics	and	ecotoxicities	:	when	it	should	be	done.	Â"Frontiers	in	microbiology,	vol.	Novamount	uses
matter-bi,	a	bioplastic,	in	several	different	applications.	Renewable	and	sustainable	energy	reviews.	Note	4:	a	biobased	polymer	similar	to	a	petrobsate	does	not	imply	any	current		environment	unless	the	comparison	of	compliance	cycle	assessments	is	,siam	,siam	id	odima	,ilo	e	iudrev	issarg	emoc	,ilibavonnir	assamoib	id	itnof	ad	ittodorp	icitsalp
ilairetam	onos	ehcitsalpoib	eL	]1[	woodchips,	sawdust,	recycled	food	waste,	etc.	^	Â”Roquette,	a	new	player	in	the	plastics	market,	launches	GAÃ	ALENEÃ	̈Â®Ã	̈:	an	innovative	range	of	plant	plastics.Â”	Improve	it	by	checking	the	claims	made	and	adding	quotes	online.	^	Fortman,	David	J.;	Jacob	P.	^	Gao,	Chengcheng;	Chicken,	Eric;	AvÃ	Âerus,	Luc
(2017-02-01).	^	a	b	c	d	e	f	g	h	i	Weiss,	Martin,	et	al.	B.	SUPPL.1,	2012,	doi:10.1111/j.1530-9290.201	2.00	468.x.	^	Brockhaus,	Sebastian,	et	al.	“From	petrochemical	polyurethanes	to	bio-based	polyhydroxyurethanes”	(PDF).	However,	Marlborough	and	other	companies	that	followed	failed	to	achieve	commercial	success,	and	the	first	company	to
achieve	long-term	financial	success	was	Novamont,	founded	in	1989.[70]	Bioplastics	remain	less	than	one	percent	of	all	plastics	produced	in	the	world,[71][72]	Most	bioplastics	do	not	save	even	more	carbon	emissions	than	it	takes	to	produce	them.[73]	It	is	estimated	that	replacing	250	million	tonnes	of	plastic	produced	each	year	with	bio-based
plastic	would	require	100	million	hectares	of	land,	or	7%	of	the	arable	land	on	Earth.	Â”Microalgae	for	Biodiesel	Production	and	Other	Applications:	A	ReviewÂ”.	doi:10.1002/macp.200	900	168.	For	example,	the	body	panels	of	an	original	Ford	car	were	made	of	soy-based	plastic.[41]	Soy-protein	plastics	are	difficult	due	to	their	sensitivity	to	water	and
relatively	high	costs.	Synthesis	and	polymerization	of	maleate	monoglycerides	of	soybean	oil”.	Mixed	with	limited	amounts	of	water	and	plasticizers,	alginate	can	also	be	thermomechanically	transformed	into	plasticized	films.[37][38]	Plasticizers,	typically	like	glycerol,	can	make	chitosan	or	alginate	films	flexible.	PMIDEU	22	188	473.	The	PLA	is	also
the	most	common	type	of	plastic	used	for	the	modeling	of	domestic	fused	deposition.	35	(2):	132Â"140.	47	(15):	5135Â"5143.	Â"Collaboration	produces	better	results.Â"	Recovered	Recovered	However,	bulk	chitosan	mixtures	can	be	produced	by	high-viscosity	thermomechanical	treatment,	which	can	also	show	property.		mechanical	and	stability		much
better	hydrolytic.[34][35][36]Lâalginate	(usually	sodium	alginate	or	calcium	alginate)	Ã¨	water-soluble,	so	solutions	of	alginate	can	be	thrown	into	film.	Ã	used	in	high-performance	applications	such	as	automotive	supply	lines,	airbrake	pneumatic	tubes,	anti-thermite	sheaths	for	electrical	cables,	oil	and	gas	hoses,	umbilicals	for	control	fluids,	sports
shoes,	electronic	device	components	and	catheters.	Not	all	bioplastics	are	biodegradable	or	biodegradable	faster	than	fossil-derived	plastics.[4][1]	Proposed	applications	There	are	few	commercial	applications	for	bioplastics.	^	Suszkiw,	Jan	(December	2005).	ISSNÃ	1097-4628.	Â"Challenges	and	Opportunities		of	biodegradable	plastics:	a	mini
review.Â"	A	bioplastic	like	high	density	polyethylene		(HDPE)	[99]	may	be	100%	biobased	(i.e.	containing	100%	renewable	carbon),	but	not	biodegradable.	2018-07-05.	S2CIDÃ	98	107	080.	ISSNÃ	1521-3935.	364	(1526):	2127	Â"2139.	8:	286	Â"294.	(in	Chinese)	Liu,	Hongsheng;	Yu,	Long	Xie,	Fengwei	Chen,	Ling	(2006-08-15).	Â"Induced
polyelectrolytic	thermomechanical	complex	between	chitosan	and	carboxymethylcellulose	that	allows	an	unexpected	stability		hydrolytic.Â"	S2CIDÃ	137	545	344.	News	and	events.	(2009-07-21).	doi:10.1016/j.jcs.2009.01.002.	Â"A	green	plastic	made	of	cellulose	and	graphene	functionalized	with	high	conductivity		ThermalÂ.	1949	Â"59,	doi:10.1080/15
567	030	903	436	830.	Â"Reduction	of	nitric	oxide	emissions	from	cutting	excessive	nitrogen	fertilizer	applications.	Â"Climate	change,	vol.	This	makes	bioplastics	in	competition	with	food	production,	because©	crops	that	produce	bioplastics	can	also	be	used	to	feed	people.[65]	These	bioplastics	are	called	“first	generation	raw	bioplastics.”	A
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used	for	packaging.	Chemical	reviews.	95(1):	241-251.	72	(3):	1	-	4.	"Improving	biopolymers:	additives	are	necessary	for	hardness,	heat	resistance	and	transformability		".	On	of	renewable	carbon	in	a	material	(solid	or	liquid)	may	be	measured	with	a	mass	spectrometer	of	accelerator[97][98].	There	is	an	important	difference	between	biodegradability	
and	biobasic	content.	^	Welcome,	Mark	A.	Chitosan	Ã¨	dissolvable	under	mild	acidit	conditions		It	can	then	be	easily	converted	into	film	by	casting	into	solution.	38	(10)	1590	Â1628.	doi:10.1021/ma5008557.	"Bio-based	drop-in,	smart	drop-in	and	specific	chemicals"	(PDF).	(Hossain,	Ibrahim,	Aleissa	2016)	[91]	2017:	A	new	proposal	for	lignocellulosic
bioplastics	(dry	plant	matter).	^	DiGregorio,	Barry	E.	New	applications	and	inventions	of	bioplastics	occur	every	year.	These	films	are	specifically	visible	in	consumer	goods	packaging,	magazine	wrappers	and	bubble	films.	‘Thermoset	hard	liquid	molding	resins	from	renewable	resources.	"Lignocellulosic	as	a	sustainable	resource	for	the	production	of
bioplastics"ÂÂ	A	review".	^	"ASTM	D6002	-	96(2002)e1	Standard	Guide	for	Assessing	the	Compostability	of	Environmental	Degradable	Plastics	(Withdrawed	2011)".	Polyhydroxyalkanoates	Polyhydroxyalkanoates	are	linear	polyesters	produced	in	nature	by	bacterial	fermentation	of	sugars	or	lipids.	Chitosan	as	an	alternative	promotes	less	food	waste
and	less	dependence	on	non-degradable	plastic	materials[39].	Protein	based	plastics	Bioplastics	can	be	produced	from	proteins	from	different	sources.	(Lorcks	1998)	[83]	2001:	Metabolix	inc.	(2012).	doi:10.1016/j.polymer.2013.05.017.	‘Innovative	thermoplastic	chitosan	obtained	by	thermomechanical	mixing	with	polyol	plasticisers’.	Plastic
engineering.	98,	no.	^	"Novamont".	The	market	experiences	its	first	100%	biodegradable	plastic	called	Mirel,	made	from	corn	sugar	fermentation	and	genetically	modified.	FEMS	microbiology	letters.	[82]	late	90s:	the	development	of	the	tp	starch	and	bioplast	deriving	from	the	research	and	production	of	the	biotec	company	led	to	a	era	sretseylopoib
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Yraunaj	(retep,	etac	^."	Scitsalpoib	tuoba	hturt	eht	".ytiliba	gnimrof	mlif	tnellecxe	na	sah	nasotihc.)	hhp	(etaonaxehyxordyhylop	dna)	VHP	(etarytubyxordyh-3-ylop	eht	ekil)	SAHP	(setaonaklayxordyhylop	Chen,	Ling	Li,	Lin	(2009-12-01).	4,	2010,	pp.	54Ã	④	Â	Â66,	doi:10.1016/j.resconrec.2013.06.010.	ISSNÃ	0141-3910.	The	bioderived	polyethylene	Ã¨
chemically	and	physically	identical	to	the	traditional	polyethylene	ÃÂÂ	does	not	biodegrade	but	pu	Ã²	be	recycled.	2,	2015,	pp.	Examples:	bio-PE,	bio-PET,	bio-propylene,	bio-PP,[9]	and	nylon	based	on	biobases.[10][11][12]	Drop	bioplastics	are	easy	to	apply	technically,	as	existing	infrastructure	can	be	used.[13]	A	dedicated	biological	pathway	allows	to
produce	products	that	cannot	be	obtained	through	traditional	chemical	reactions	and	can	create	products	that	have	properties		compared	to	fossil-based	alternatives[12].	Types	Development	of	edible	casein	film	coating	at	USDA[14]	Polysucrose	based	bioplastics	Starch	based	plastic	bioplastics	Packaging	peanuts	(thermoplastic	starch)	Thermoplastic
starch	is	the	most	widely	used	bioplastics,	making	up	about	50%	of	the	bioplastics	market[15].	The	bioplastic	film	of	basic	starch	can	be	produced	at	home	by	gelatinizing		starch	and	casting	in	solution[16].	The	pure	starch	is	able	to	absorb	the	moisture		and	Ã	is	therefore	a	suitable	material	for	the	production	of	drug	capsules	by	the	pharmaceutical
industry.	^	a	b	c	AvÃ	Â	©rous,	Luc;	Pollet,	Eric	(2014),	"Nanobiocomposites	Based	on	Plasticized	Starch",	Amido	Polimeri,	Elsevier,	pp.Ã	211ÃÂ239,	doi:10.1016/b978-0-444-53730-0.0028-2,	ISBNÃ	9780445373	Avant,	(April	2017).	March	2016.	83	(2):	947ÂÂ952.	Galalith	is	primarily	located	in	the	buttons.	^	a	b	c	d	e	f	g	h	i	Emadian,	S.	The	only
criterion	that	this	standard	describes	Ã¨	that	a	compostable	plastic	must	try	to	go	away	as	quickly	as	something	else	is	Ã¨	giÃ		be	compostable	according	to	the	traditional	definition.	Journal	of	Polymer	Science	To:	Polymer	chemistry.	"Starch-based	nanobiocomposites".	^	Xie,	Fengwei	Pollet,	Eric	Halley,	Peter	J.	AvÃ	Â	©rous,	Luc	(2013-10-01).
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6144208210879Â	ÃNBSI	,3-01100000000000000000000000000000000000000000000000000	144208-21-0-879b/6101.01:iod	,252ÂÂ	Ã732Â	2(	ahenS	,nardnigoY	;.V	blooms	that	create	oxygen	dead	zones,	killing	aquatic	animals.[62]	Bioplastics	also	increase	acidification.[60]	The	high	increase	in	eutrophication	and	acidification	caused	by	bioplastics	is
also	caused	by	using	chemical	fertilizer	in	the	cultivation	of	renewable	raw	materials	to	produce	bioplastics.[56]	Other	environmental	impacts	of	bioplastics	include	exerting	lower	human	and	terrestrial	ecotoxicity	and	carcinogenic	potentials	compared	to	conventional	plastics.[60]	However,	bioplastics	exert	higher	aquatic	ecotoxicity	than
conventional	materials.[60]	Bioplastics	and	other	bio-based	materials	increase	stratospheric	ozone	depletion	compared	to	conventional	plastics;	this	is	a	result	of	nitrous	oxide	emissions	during	fertilizer	application	during	industrial	farming	for	biomass	production.[60]	Artificial	fertilizer	increase	nitrous	oxide	emissions	especially	when	the	crop	does
not	need	all	the	nitrogen.[63]	Minor	environmental	impacts	of	bioplastics	include	toxicity	through	using	pesticides	on	the	crops	used	to	make	bioplastics.[56]	Bioplastics	also	cause	carbon	dioxide	emissions	from	harvesting	vehicles.[56]	Other	minor	environmental	impacts	include	high	water	consumption	for	biomass	cultivation,	soil	erosion,	soil
carbon	losses	and	loss	of	biodiversity,	and	they	are	mainly	are	a	result	of	land	use	associated	with	bioplastics.[60]	Land	use	for	bioplastics	production	leads	to	lost	carbon	sequestration	and	increases	the	carbon	costs	while	diverting	land	from	its	existing	uses	[64]	Although	bioplastics	are	extremely	advantageous	because	they	reduce	non-renewable
consumption	and	GHG	emissions,	they	also	negatively	affect	the	environment	through	land	and	water	consumption,	using	pesticide	and	fertilizer,	eutrophication	and	acidification;	hence	one's	preference	for	either	bioplastics	or	conventional	plastics	depends	on	what	one	considers	the	most	important	environmental	impact.[56]	Another	issue	with
bioplastics,	is	that	bioplastics	are	made	from	the	edible	parts	of	crops.	doi:10.1177/0734242x16683272.	These	three	classifications	have	applications	as	follows:	Blown	films	-	sacks,	bags,	trash	bags,	mulch	foils,	hygiene	products,	diaper	films,	air	bubble	films,	protective	clothing,	gloves,	double	rib	bags,	labels,	barrier	ribbons;	Flat	films	-	trays,	flower
pots,	freezer	products	and	packaging,	cups,	pharmaceutical	packaging;	Injection	moulding	-	disposable	cutlery,	cans,	containers,	performed	pieces,	CD	trays,	cemetery	articles,	golf	tees,	toys,	writing	materials.	Under	the	right	conditions,	and	over	geological	timescales,	the	remains	of	living	organisms	can	be	transformed	into	fossil	fuels.	Trends	in
Food	Science	&	Technology.	21,	2011,	pp.	"Five	different	chitin	nanomaterials	from	identical	source	with	different	advantageous	functions	and	performances".	The	South	American	sugar	industry,	for	example,	has	decided	to	expand	PHB	production	to	an	industrial	scale.	"Biodegradable	Plastic:	Is	It	Really	Eco-Friendly?".	9	(21):	17914¢ÃÂÂ17922.
Biopolymers	are	available	as	coatings	for	paper	rather	than	the	more	common	petrochemical	coatings.[8]	Bioplastics	called	drop-in	bioplastics	are	chemically	identical	to	their	fossil-fuel	counterparts	but	made	from	renewable	resources.	"Electroactive	Bioplastics	Flex	Their	Industrial	Muscle".	"Biodegradable	and	compostable	alternatives	to
conventional	plastics".	33,	no.	¢ÃÂÂA	Crossroads	for	Bioplastics:	Exploring	Product	Developers¢ÃÂÂ	Challenges	to	Move	beyond	Petroleum-Based	Plastics.¢ÃÂÂ	Journal	of	Cleaner	Production,	vol.	USDA	Agricultural	Research:	22.	doi:10.1021/cen-v063n048.p005a.	In	comparison	to	degrading	synthetic	plastics,	that	may	take	years,	biopolymers	such
as	chitosan	can	degrade	in	weeks.	And	when	bioplastics	reach	the	end	of	their	life	cycle,	those	designed	to	be	compostable	and	marketed	as	biodegradable	are	often	sent	to	landfills	due	to	the	lack	of	proper	composting	facilities	or	o	assamoib	allad	otavired	otasaboib	oremiloP	CAPUI	enoizinifeD	."enoisnecer	anU	:iratnemila	iggallabmi	rep
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materials	and	some	aliphatic-aromatic	co-polyester	compounds,	such	as	succins	and	adipates,	have	obtained	these	certificates.	^	to	B	Chen,	Ying;	Duan,	Qingfei;	Yu,	for	a	long	time;	Xie,	Fengwei	(2021-11-15).	Its	properties	are	similar	to	those	of	PA	12,	although	greenhouse	gas	emissions	and	non-reduced	resource	consumption	are	reduced	during	its
production.	Doi:	10.18411	/	D-2016-154.	Note	1:	Bioplastic	is	generally	used	as	opposite	of	the	polymer	derived	from	fossil	resources.	"Poly	(lactic	acid)	/	composites	of	starch:	effect	of	microstructure	and	morphology	of	starch	granules	on	performance".	DOI:	10.1016	/	J.RSER.2009.07.020.	DOI:	10.1021	/	ACSSUSCHEMENG.7B00517.	ISN	0079-6700.
59	(1	-	3):	245	Ã	¢	â,¬	"249.	Plastics	technology.	^"	Bioplastics	(PLA)	-	World	Centric	".	Starting	from	2014,	bioplastics	represented	about	0.2%	of	the	world	market	of	Polymers	(300	million	tons).	[2]	Although	bioplastics	are	not	commercially	significant,	the	search	continues	on	this	topic.	[3]	An	advantage	for	many	bioplastics	is	their	biodegradability.
DOI:	10.1016	/	J.Carbpol.2006.01.	026.	Ã	¢	â,¬	"change	emissions	of	use:	how	are	the	greens	the	bioplastics?	Ã,	â.	environmental	administration	and	sustainable	energy,	vol.	16	(1):	1	Ã	¢	â,¬	"2.	For	example,	wheat	gluten	and	casein	show	promising	properties	as	a	raw	material	for	different	biodegradable	polymers.	[40]	Furthermore,	soy	protein	is
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structural	materials,	electroactive	bioplastics	are	being	developed	that	promise	to	transport	electricity	[6].	The	bioplastics	are	used	for	disposable	articles,	such	as	packaging,	crockery,	cutlery,	vessels,	bowls	and	straws	[7].	Biodegradable	plastic	utensils.	Doi:	10.3139	/	217.980326.	DOI:	10.1016	/	j.cheMol.2009.01.001.	H.;	Murphy,	R.	Bibcode:
2014Mamol..47.5135b.	2016.	Biocycle	can	also	be	added	plasticizers	such	as	glycerol,	glycol	and	sorbitol,	so	that	the	starch	can	also	be	treated	thermoplastically	[17].	The	characteristics	of	the	resulting	bioplasty	(also	called	"thermoplastic	starch")	can	be	adapted	to	specific	needs	by	adapting	the	quantities	of	these	additives.	2583Ã	¢	â	€	â	€	œ	2591.,
Doi:	10.1016	/	j.polymdegradstab.2013.09.018.	doi:	10.1016	/	j.carbpol.2016.10.037.	Polyamide	11	PA	11	is	a	biopolymer	derived	from	natural	oil.	IssnÃ,	0266-3538.	^	Pennisi,	Elizabeth	(1992-05-16).	^	History,	Travel,	Arts,	Science,	People,	Places.	Nnfcc.co.uk	Recovered	2020-07-11.	However,	cellulosic	fibers	added	to	starches	can	improve
mechanical	properties,	gas	permeability	and	water	resistance,	since	they	are	less	hydrophilic	than	starch	[26].	A	group	of	Shanghai	university	was	able	to	build	a	new	green	plastic	based	on	cellulose	through	a	method	called	hot	pressing	[30].	Other	polysaccharide-based	plastics	Other	polysaccharides	such	as	chitosan	and	alginate	can	be	transformed
into	plastic	shapes.	Doi:	10.1016	/	j.carbpol.2021.118522.	Doi:	10.1016	/	j.compscitech.2020.108031.	S2CIDÃ,	53569630.	{{Cite	Journal}}:	Maintenance	CS1:	plus	names:	List	of	authors	(links)	^	compostable.info.	97	196Ã	¢	â	€	â	€	œ	209.	doi:	10.1016	/	j.progolymsci.2013.05.002.	Doi:	10.1515	/	spark.32.27.	PmidÃ,	"Properties	and	applications	of
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