( U”,vﬁ/‘y}’)r}“»g‘v,/

BV VY o V) Ll B o led e o Jlo

S90 — ols
S P P § GOSN 3 (S 39 30
RC (KW ol g\‘_gabﬂ.ﬁ B3 ]
Olpl g Agtn 33 3 o8 ¢ 1 mlio 5 pole L) s )l el i1 -

Q‘ﬂ\w\.@.&«aw\w w}:}e@b«&‘l&« @W}r)l& e)J,fJLL.u‘—Y
OFNVYNY G mds VFNYNY iedl jo)

oS>

(@Bt mloo Gl 8l L gl oo osliiul 5 adgi aliie sla 2o )3 (uuatas slos )5 sl (Jgone Slasiindly o il n JLo
IS e g o bty 5o s 3l oo il slacSKidly o Jlo plly sl a8l ial33l 5 ol olge gty (gl Lolis
Sl ol 0,S0s) So plsme s ni e B b gy Lo yerky el 00 S sl G lams gl |y gl (e S
€8 4 axgi bl 4o e Sl ) (80 Sl 5 izmen 5 (38 Slge andinn ez 5l (Sxio a0 )5 5l 6 ke
Al laeuilElg o 3l ouliadei ¢ o jegige 5l oo siw c0dgicens s OLLS 5 5l oalizlypuiul (slo youds lsicay oyl cadsgl gools
g il (Fuwj laresh lo (FThs 2 6r950 I (omsn ) (K (Sl (S (b sS4 perly g Ul Nsh
alysly slogngy 5 w3l Sl tesh & (rized 5 ol S porly Sty 5 ndic PO s Glaseddy o Pl Ganlie o SLuS 5
Ol o0 4 )3 a5 el ou o)Ll 0395t ) S ST Cuogonne 5 (2108 Slge (Suuaing Cuz LS g5 cnl jl eslanal sl
ooliiwl s & (rizra 5 WS (o0 S e Stdly ey j SIS el 4 padycn ;50 S Glosedy 45 55 o) LAN 0 lge a4

3,18 3525 009381 33| (il gz 4 (995 e Cuo B (gataig A inl cSle sl adsl Blse lgier (555liS Slals )

(s 5 (SBSwMy Al gi (g (L 59 « poady ¢ 0 BT S § (G i Sustandly 10§l guls”

Le i Sl g all) &8s (sl OMSCae L2al3l S e
3k s pdnlian 20 5l (80 (egmee Cdl 5 S
OBL sl gl sl 0 La SIS (e gran ooy
[2]aulools ol i 8l s bame b ) 5le 05501 (glesle
Sl Rl 9509, S pleredr pdy e S S sla ey
Sl s S gl (ie Lo )5l 5l
el (4 3ol ad el an s LB e Sdly
e 305 Sy Sedly NASTM) (S ol Slga g il
b Lol )l S 0 Shas Jodo 4 &5 ol (Sidly
Sllagl [3] S5 s 4575 LSl ¢ oz B o g S wiils
057 selbie (Pls> Sl 5 Wsd e wdgi pdgasad gl
WnSh ol 50 Job sbsjl ) (ol oiaS plSouil
b Sedly b 5T JUisl e s 5 Ol JUil ey
o oks s L) PP ((@YL3 5 ksl L) PET asile g
Sl 5 128 demeST 83 vl s 006 5 (Ll (L) PE
4520 5l aS ais sloaas DY gamts 005 ey j b (Goae
Sl s Wgd (o0 S B S Sl SN

! American Society for Testing and Materials
% Polyethylene terephthalate

* Polypropylene

* Polyethylene

doddio —)

0559y %) 5l pabialar (a5 byedd «5j9 0l (S5 50
Lol ge ) LStdly Gl oy wims o JS5 )
Ly YoV Jlo o (PP GLI g b iigy dbacans dacenge s
ey (8 O9ele YO 0 VoA Lo 3 5 092 05 (y9bee YFA
(X ) mzr (1OV) L] 55l el & jle odee B asSad s
0o, A8 5 A0 Lo, [11CAY) Gy 3 5 ailes ol (/1Y) L)
g sla Sl pdilsass glie 5l (Stdly olgs
Sy DY gazme 09 oo wiSle (cordg iy ol Gyb
(S piled (aiaiy ladie ;0 00,08 jsbas egias
Lol iy o ooliiwl 0,8 5 2l3& lge 5 Sleisle mllas
3 lpl 0sd o Sl (o Wlg 0l (e gian Sl
oL Hlade S e dlml ol blag g (e cun
@45 09l o0 Al ) LaailSog; 5 Lo gilBl a4y (Sl sl
e slagls sl ap e Gailige il (oo ol B3]
Lol Lalisd IS 0n S aaS 530 2,5 oS Ti52)
Sogd g el )l CheS a5 05l o0 (o€ 9 S 20
Sl Gblagy (SIS 5 amo (e Gl Sl GialeyS

sedaghat@um.ac.ir : Jgius ol s *



VEY oyl Do oyl o s Jluw “'d/;:zu}b(ﬁ" ol &y

7Y

Nyame sl e S 5,8 Moa s s5mil
Lt yodly S a s |y 0 5 g g 3lol iR
Lo pegige jlooslaiwl L oloond jiw 3o,k 5loadadss
So TPLAY sl SCSY 0l pinasans s
S SVl sl jogige 5l oados yarly (fny il Sl
6l yordy 5 Conl oads wdgs Dl yaimg S adgl Slge et 5,k
sz ol (Lo 5 S b s peanslS )l e 3,k 5l oaiiatss
aile " (PHA) LaclgsoSIT (S g 0um L asle S35
Sy S 0ty g (PHB) S yigy S5 0 Sy
IV] oL 8L ek o 7T (PHV)
L yosh )50 55 Sl Sl sl allie ol Boa
OB Oy pdy e P e 7 S Sl 5 (S
5 Sl (0S5 55155 ST a8 el guiais dlge o Loy

SoS Seodly (Sogll dasre sy Sl i1 zalS 4 Wl o
VLY

oy Lel-Y

A ) (Sl slagaaia L VN L o
39y = LI YYD Jlo (L g als (55l Yo o Ll ¥,20
Y5 e VYL P L L sl e (gao 0 VYo Fais Las
5 e Sy sl (S5 Gl s 4 Gl cnl o
o oo Sl slaally Eals ol cdgs calises o S
Sl 0392 0 (ygebes VIV (V1R Lo o Setadly ey Sl
O e VPV 4w Vo VY Jlo (bl B 0gd o0 (st 5

5 Olih 518 sy 8 Jn lacsidly il 38
Sy oo s V5l e 480869 cilonds JS0is ool
laSindl wms oo JSi5 ) (g slo Sl Sl
9 PBAT wulis ol 5 PHA CPLA ol iy 2o
) s sl Seadly Sl adlgi ol a0 00,0 5l i 028
(Sodas e (st GBS Wy o [B]aims oo JoSaS
o= el 5 (LVA) Il 515G 50T (/YD) Lg,| (/F0) L]
aiile il (ola s 4 f sl Sy el (AY)
(G )y 095 ¢ B e (—Sig xSl pjle S (oA
Gty dp gy ¢ Sl 6,58 lug el Gleslo
758 e sl it i llan] Guding Sy iin
TOY 5| Gt 05)LS (gm0 55 55 (hidiann D o olitiu]

S5 2] 35l gz 2Bl pae Sy Laze sl a5 1L
g Slge (gt )5 e B lun; sl Sl Ll
S pdnbohe (isy unain cwl 55,5l slaisu 4
IES B PNy | R 7 I P RVE Rk P S SR SR X
Lice L slaceiadly o350l (g Lo b gloSindly
G- Ao 0P 0 @ Sy Sl Sl o el ouls S
o eizme 9 000 Sl (Jgeme (sl ST 4 o (7S
Lol asS o SaS IS slasl8 aS oo
Olymean @boser gyl Seidly Sy lejls bl
L gromd) () sl b a8 Wigd (oo iy pad (Stdly Slge
Al 1) (S5 90 ;e L st 3y 58 s b (S
3 dgmame L ool a8 col e ol € g sy
el @ € i BTl P g Sl 0al Bl 00giCe
o Ol 50 S9ge 00y Slogrse Bosb I WileE oo a5 Canl
5 bl olie (ylie o0 S ST 63 ool aiile anb dlge
1) s Sl Sty onlple dF] 05 4526 0055
SlaSadly (1) 20,5 ganadb Lol o 5 a4 ()l o
Ol wle iy it o BB yd Lol abce;
g VU p e J (Bio-PA) s ool L A (Bio-PE) _oiws;
Bio-) &YLs 5 ke 6,5 b 9« (Bio -PET) o¥Lid 5
"Bio-PP)) gy bse £ Bio-PU) Lo ()b ,gy Lge « (PTT
e bl g pdncn FEEn; & plaSiiadl ()
(oYL 5-g S-algol lis) b asbe i Lud
(lwol hsg oS-l uS g hsg ) L (PBAT)
SIS b sl FPVA) JSI g L S(PBSA)
a5 ol Seadl (F) 5 ¢ (PCL) 035Ys ul8 L < (PGA)
75109, Gl i iy P ) o g () Sulen
gl oo cs jl logkiinns &5 ol oy o) el o )le
5 oS ok i ulis wule) oy Sl b asile taigd
sl oY O Jls plsiea) e uis 5 (o
Wi ooyt a5 (08 g puiS (el )5 g (g ey
Holwo il gl il aile iy 25, Slge b
Hslws 3ok s M eligg bl ol s

'3 Cellulose nitrate

'® Regenerated cellulose

17 Carboxymethyl cellulose
'8 Lignocellulosic products
1% Chitosan

2 Polylactic acid

2! Polyhydroxyalkonoates
2 polyhydroxybutyrate

3 Polyhydroxyvalerate

! Bio-polyethylene

? Bio-polyamide

? Bio-polyethylene terephthalate

4 Bio-polytrimethylene terephthalate
* Biopolyurethanes

¢ Biopolypropylene

’ Butylene adipate-co-terephthalate
8 Butylene succinate-co-butylene adipate
? Polyvinyl alcohol

19 Polyglycolic acid

! Polycaprolactone

' Cellulose acetate

¥ Cellulose acetate butyrate

' Cellulose acetate propionate
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¢ Ultra Violet

7 Pseudomonas

8 Ralstonia

? Klebsiella

1 Staphylococcus
' Streptococcus
12 Bacillus
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! Compostable

? Low density polyethylene

* High density polyethylene

4 Linear low density polyethylene

* Branched low density polyethylene
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% Succinic Acid

' Diaminobutane

'" Diaminopentate

12 Acrylonitrile-Co-Styrene-Co-Acrylic
1 Aliphatic

1 Lactide
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* Atomic Force Microscopy
4 Aspergillus
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7 Penicillium
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1 Polyglycolide

" Polyglycolic acid

' Melting point

1 Crystallinity

'7 Organism

'8 Polybutylene adipate-co-terephthalate
' Butanediol

2 Terephthalic acid

! Vinyl-acetate

! Polycaprolactone

? Water vapor transmission rate
? Polybutylene succinate

4 Polyalkenedicarboxylate

* Glycol

® Butanediol

7 Ethylene glycol

# Aliphatic dicarboxylic acids

? Adipic

' Succinic acid

" Transition temperature

12 Polylactide aliphatic copolymer
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Abstract

Ordinary plastics have been produced and used for many years for packaging applications in various
sectors. With the growth of the food industry, the demand for food packaging has also grown.
However, the plastics made from petroleum are non-degradable, which has created severe bio
environmental problems for the environment. Biodegradable polymers are an alternative approach to
many industrial applications including food packaging, as well as risk control for non-biodegradable
plastics. According to the type of the raw material, they are classified in one of the following
categories: polymers extracted from biomass compounds, polymers synthesized from monomers and
polymers produced from microorganisms. The quality of biopolymers depends on their physical,
mechanical and thermal properties. The present study is an overview of the properties of different
biopolymers and their compounds, comparing the properties of biodegradable polymers and
biopolymers. The recent research works and innovative methods for the use of these plastics for food
packaging and biomass plastic poisoning have also been studied and presented, concluding that
biodegradable polymers help reduce the environmental impacts of plastics. It is worth mentioning that
as the plastics from agricultural waste are used as raw materials for making this kind of packaging,
there is a great opportunity to increase added value.
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