1¥AE OLT ) osled Y oy s mleo 5 psle waless

Holw/ il Slao 3 Srmb 05l (5 PN i ) cuao>

£ .

G3osLS wdige 5 sb SOlido des 5o ‘w\;ﬁjlmt}:u}&m@uwﬁ&b@}m‘Lg.x;:w e 618 =)
(CYILVAR RPN 'c_)la’ QLY 1Sl s 'cub’)

oS>

5SS sl 5 «(PE) sl L sk sle r mebs olain G 0pmVs0 b 5 ot O b oS ol s 5l iy ol dls
50 slos 53 53 5 4 b ey Bl olSaws Sl esliad L (HDPE) (S 5 (LDPE) S oy g5 53 L ke .23 S ool (PEG)
e gad S 55 o 30kl Jopy 3l eslinad bopshite o 338 ) ol o3l (6 ndbin 5o s Sl b A b s 1£0°C
S 5ls OLis SLs 3 0l U5 gladigad G55 Sk ) K 35 5 2ol SISl et Sl glaes 53 53 5 b S
Aol S I L Slaoslodir conl by ol S s bl gad (5L 3 5 4 Slone 4 &S s Jlo 55 5 055 SRal8 L) G Sl b gl
L“g)_Lb.a;,_Al;)_im‘unju_x;%>ﬁ)ls)'lqu‘u.4;,._;ASAJ:L\QL:Jl)ﬁj&uéﬂ%%ﬁiju)jp/aﬁdwldg}

ey

J.S}L.a c@.:..ia a_)Lw./\.\} 4&;_».&\.,..14,?7.7%_) 4JL;\JL£ S BE) u,:.%.ﬁ Q}A_)T C}‘f;b .\:JS

behjattajeddin@gmail.com wus. g

R



el g ek oledis (g pdies AT Cowls

Jlse w b Sbesladar Gl S Ol
Grhios A oS 5 5 ) e dax ) g3ae

313 (Ko 0T LMl CiS s S 5 e
B e O
5 et B e [1] dins e 1 el e
e pU L s oS 5l Lol hgle (Y0 8) Oen
o3l 5l 5l e S aLS Hibiscus cannabinus L.
s b e xS B e S bl b sl e
BN B [ PN VR NS SOV REI SN B
533100 0) 3L 5 oS Shlehl a b s S b
L ol s g5 emmer 5 boplamadly Jie gla s
o3 5 Ol 03 sk s Olasl ( JSUs0 035 4 4 5
Gl P «@8ls 53 [A] das S0 g i 50
a5 0l Sl s S e BT b s
szl s s s o S Slacs 55 den LB
T A S ol b Jlemr 5l e el s (6 SL
Sl A ke S 5ls s e s (5 ey slaen sl b sl s 2y
35S sl e o S35 5 s s [T S
Gl s ol Ll s s ol ks gl S
A3l o Jsts Lz B Bies (S1 3 303 43

Lreoave—1g] wnes

\Au.fb‘g_) 9 .>|‘9.o -y

3l g0 —V-Y

L sl OF ke 5l casS Glw ois i ainy) Jska
b e SIS L e o3 S 5 5 S Sl
Gl placd S 4 dd Lid CudS 5 0SS 6oy
gl S ol 53 51 ASTM D1104 5 ke
333 Ae S50 05y lesie L JSAS L1 (s S
«S (HDPE) ;& 5 (LDPE) S sl ¢ 5
sl 0k 0313 QLIS ) U 5 Lol Slaseie

2. Soil burial
3. Aquatic
4. Landfill
5. Compost

Yy

dodas —\

S8 i 53 s e R Sl el DU b
5> ol G yae Jltie S (5y5b Llos S Ll 30 S
GRIBN Il 53 Olamen anw s b 53 5 a8l anw 8 mal g
S higd e Mg i oliie laS slse ) ol
2 bdee 5 das o S35 1) Gyme S Slge 5l age
S S 55 3 LSS el Ll 3,18 st s
Sl s 53 5 Ol 6 plycn S phe olse
g So adlae 5 G oy opl BBl e Sl
Gl oy 5 b O3 L OUI 1S b slassluds
Js s clons S35 i 5l el e pdilcy SO
5 b Sl b slse a5 Ll 5 ol 4 e
©oas S Skl bSadl hoecan; oS
Sleesladkiz 35,5 45 Canladle ax S1cl wxsliS 5
ol 03,5 3 ol ol 5 ilie lins 4 Kty iU
(A 3l Gty 05 g1 STy s 3 O 38 Ul
Sl Gy s Job LB 5 5 bl b0 Oloman
Olse & Saadly gr 5 BB Sl e mlo oS bl
oslizal 53 s sllie JRalS (S s O ae (sduaiey o3le
e (3L a3 5 (ool Gl 4 Ll e OF S
o b bk Sl S s s ] 002
s PHB) o 55 oS5t (PLA) 1l SsY
"y ol S ol e w0l sla ek S
i gl 3 lony Kl o e s pdbicn S
ssbinad 1 wle 5 ol b wye Ll s S g s
S a4 pols slas )8 53 b 5 555 e 0T (55l )
el e ke 5 alis (s Bk ) [Y-E] W
T A 5 ek (S g Gl el s
S A e e
Olse 4 Lyls S gmy (B Sl 5 SOe ol
5 V] wasie S @ basslatr Olantle s 8 SU
[A] s b lasslation 0N pn b 55 (3L5 oo

35 eslial (ghuatas las 8 5 1, Lol Ol Lls o

1. Biocomposites



WAL OLT ) oled AT 693

Lﬁ_‘&@b«p}r}lﬁubaﬁ}

—120°C slas L 05l s day 5 amed O L a0l 5, St
S oslial Uy e 5 i S 5 ol YE oo g Vo

Las S s N MY Sis L S S g5l

Cow g GL‘Q -y
Sode 3l d b g O 4SS Casled O3l Cows
Bl Gl s Ol e b s Al sdaline 5y, £
w0l o 25 5 VL e wsladinr s il SVL i
ol (SanSlE 5 Casled ils s ) K sls s

Aas e 0L (Sb 3 bl Ol b | b

S Sl e b ged S 4o 5 el LELs 3 Y IS

S s s
G AS T3 2 s ke Olgn S50 5 Y (sla s
Lyl sas ol e 0L HDPE 5 LDPE (sl il
S5 A Jlde LBl LS el O Sl
s S sk bl Gadicy A el
Lo g odd (55158 sbaasl b Sldalie ol b e il 58!
el Gle V] S5 S e384 Vo] oL 5 ST
=k 53 (10=10) Pyl oS L e S s 4 g2 a0
ok s Ll et il i Sl S Gl
skl ol pme S NG 5 UY gl Sl sl
1¥e ssam LDPE (glasiso 10 6 pdys Ao JS
Sy 53, VY0 5l e 7Y0 550 HDPE (b 5es (gl
bl il oS ol S (i SSmss Olee o) il
5 Npd s b 5 baigel U cos SIS o5l 4
Rl Isse dsap ax Slidt e Sl 05 (S5
S Slatle dpe b Soli B 4 Jy ol (S ek
S plerle e s ool glals Sbledsl glils Jol

Y'Y

OO COPC WU I I PO FCH WSS I PR

kg _
S
HDPE LDPE
HI1600 LDI 305YY leols et
VY ATY S Ll
Yo hy v;_;‘)-} u,.a;—l..::
oy °F VAR (AV/YY Mok o5 sles
NS

Lapksl sy bl heslinal b gl /sl Ly lae sl
Tk s 5 G0 5 A Ve A slie a b s
0 S oy 3 ol (Bl ke Ol 4 J SIS LS
¢ Haake PolyDrive -s b s olKiws Ly oV
L\ Y0 °C sles ;s LDPE (ol Lot Slkes s
55 HDPE (sl 5 i Ve 5T IPM it e
o S Oy yo alice o L aids Y 3180 °C (sles
o g oS edle g Bl (gla ey e
SlaiolT U ol s (g tadee ¥ ) sls B s
3 Sl a1 38 Sy LoDl (55 il
23wl L S 350 a0 5051 11 51 S ka6 g 55
2o S plowil AT alde 53 St s s 5,
sl an Laggas S8 dats (glaad 5 1) IS ool (610
Sy MM csle s 510 CM 3 Ve CM s>
Sl L Laol gsydels 5 am § 51,5 S s sl
ol el i 5 S sl Sl e A el
b e s ekl S L Ly b g,
£ (M°0) lapme oo s glos 3 Lasigod 5 St (5 5ms
froapu 5 Sl sl cogb i S 15 el Sl e
ol Aol cnl (S O IS b b ST T b
T SLE s o S Sl gl e sk b
PESPRCPUNE N- VY P TSR RS O ) JSEF
Osblend S 6033 e (85 Olej 5l b Olge &
Lol i o350 Og s SISl 5, Yo o e el

6. Grade
7. Melt index
8. Softening point



el g ek oledis (g pdies AT Cowls

Z -
S dom -t
G 3 VT B i 55 a5 05051 48 b Oles
o5 b Ol (RIPAIL 5 badisad s i 25 25,
Rl e 9 1 L LSl oS S eslety sl
Laa g0 350 (S pdys 25 St Dol OGN S5k L
aelsl Qx.wy}ﬂ)ﬁ ):MJJ)'LM Loy l.) OlLsS u.iM
T Sl S &S s SO ol Al s 4 Ll
sb A G J.l.l.;;:l_(»\ A3l o g duates (¢l Jss JJ.LE
Slasjladar g 48 Aas oo OGS pl s (5
Sl ol LB 5 lin g 5550 sk 5 31 Sl S
o oS bl Sl bl o) S (gba oy L 0l 03501
A a oyl s Lol sl Siamy b slaeludis

b 6,?...1_4 éuw) ) 9> L)‘»\)J A}JUG.A))S .L&)L;a

Al
‘' —0
@L.o
[1] Plackett, D., and Vazquez, A. 2004.
Natural polymers sources, in "Green

Composites, Polymer Composites and the
Environment”, (Baillie, C., Ed.), 123-153.
CRC Press.

[2] Tajeddin, B. 2014. Cellulose-based
polymers for packaging applications, in
"Lignocellulosic ~ Polymer  Composites",
(Thakur, V.K., Ed.), pp. 477-498, Scrivener
Publishing LLC.

[3] Avella, M., De Vlieger, J.J., Errico, M.E.,
Fischer, S., Vacca, P., and Volpe, M.G.
2005. Biodegradable starch/clay
nanocomposite films for food packaging
applications. Food Chemistry, 93(3), 467-
474.

[4] Tajeddin, B. 2015. Natural nano based
polymers for packaging applications, in
"Eco-Friendly Polymer Nanocomposites:
Chemistry and Applications", (Thakur, V.K.

and Thakur M.K., Eds.), pp. 239-277,
Springer India.
[5] Chandra, R., and Rustgi, R. 1998.

Biodegradable polymers Program Polymer
science. progress in polymer science, 23,
1273-1335.

[6] Selke, S.E. 2000. Plastics recycling and
biodegradable plastics, in "Modern plastics
handbook”, (Harper, C.A., Ed.), pp. 12.11-
12.108. McGraw - Hill.

Y¢

b Sl ey (IS sk 3 S e edaline sl ol oyl
St Sl Al sleld glasady o ol
IN] s

Pl /¥ ——
HalwVor —m—

Hhw T ——
Helow 78 —h—

ARV * *

/0
/e
A/
Al T . . : : : {
. N § v T\ A Yo AY \F
Gasd Ol
e b LDPE (slacsludinr s plocn s ¥ JS2
S s 3 Ol
Aok V0 —o— Pl /e —
Al TEy —h— Howlor —m—
. Yo $ e Ay A You \Y . AF A
(J'JJ) QLAJ

Oley oo b HDPE (glaeslukin (5 plis o3 ¥ S5
S s g8
S 3 O30 U b god 23S Coaglin o 5 o dle
sy 5 et 31 Ve K5 53 0T gl 48) (6 e 55
O3l 3l oy Laal s S Canslie (sl 0 iz
N T3 L3 S M R T NS U
Sl L asS caglie lodir s STl Ol 4 4t
LS (S s 30 s (b oS 503 s s ke
S V] 0blKes 5 o Jlae oS ax 0T L asly il
RS Caglie S UE 4y 655,05 Sl () 63 S
Ot SUE s 505 03051 3 LDPE/axalis b s
) Jlaie 4 S LYV L Ve s 5 g ge i lde

Al e mals o



1¥AE OLT ) osled Y oy

&\J&@erjlﬁubeﬁ)

[13] Sridach, W., Hodgson, K.T., & Nazhad,
M.M. 2006. Biodegradation and recycling
potential of barrier coated paperboards.
BioResources, 2(2), 179-192.

[14] Arvanitoyannis, |., Biliaderis, C.G.,
Ogawa, H., and Kawasaki, N. 1998.
Biodegradable films made from low-density
polyethylene (LDPE), rice starch and potato
starch for food packaging applications: Part
1. Carbohydrate Polymers, 36(2-3), 89-104.

[15] Oldak, D., Kaczmarek, H., Buffeteau, T.,
and Sourisseau, C. 2005. Photo- and bio-
degradation  processes in polyethylene,
cellulose and their blends studied by ATR-
FTIR and Raman spectroscopies. Journal of
materials science, 40 (16), 4189-4198.

[16] Kaczmarek, H., & Oldak, D. 2006. The
effect of UV-irradiation on composting of
polyethylene modified by cellulose. Polymer
Degradation and Stability, 91 (10), 2282-
2291.

[17] Abd EI-Rehim, H. A., Hegazy, EI-S. A,
Ali, A. M, and Rabie, A. M. 2004.
Synergistic effect of combining UV-sunlight-
soil burial treatment on the biodegradation
rate of LDPE/starch blends. Journal of
Photochemistry and  Photobiology A:
Chemistry, 163, 547-556

Yo

[7] Thakur, V.K., and Thakur, M.K. 2014.
Processing and characterization of natural
cellulose fibers/thermoset polymer
composites. Carbohydrate Polymers, 1009,
102- 117.

[8] Guilbert, S., and Gontard, N. 2005. Agro-
polymers for edible and biodegradable films:
review of agricultural polymeric materials,
physical and mechanical characteristics, in
"Innovations in food packaging”, (Han, J.H.,
Ed.), pp. 263-276. Elsevier Academic Press.

[9] Nishino, T. 2004. Natural fiber sources, in
"Green Composites, Polymer Composites
and the Environment”, (Baillie, C., Ed.), pp.

[10] Baker, A.M.M., and Mead, J. 2000.
Thermoplastics, in "Modern Plastics
Handbook", (Harper, C.A., Ed.), pp. 1.1-
1.92, McGraw - Hill.

[11] El-Hadi Abdel Ghaffar, A.M. 2002.
Development of a biodegradable material
based on poly (3-hydroxybutyrate) PHB.
Dissertation, Ph.D Thesis. Martin-Luter
University, Halle-Wittenberg.

[12] Hodzic, A. 2004. Re-use, recycling and
degradation of composites, in "Green
Composites, Polymer Composites and the
Eenvironment", (Baillie, C., Ed.), pp. 252-
271, CRC Press.



23 ncfsct, No, 1. Vol 13, Nov 2015 ABSTRACT
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This article is part of a research in which the possibility of preparing and formulation a
biocomposite based on cellulose, polyethylene (PE) and polyethylene glycol (PEG) was studied.
Therefore, the cellulose was blended with two kinds of PE, LDPE and HDPE in different
formulations using internal blending machine at 125 and 145 °C, respectively. The
biodegradability of the obtained composites was investigated via soil burial test. Thus in the
certain periods, soil buried samples were taken out of the soil, removed of the soil and weighed.
Analysis of the weight changes of the soil buried samples showed that their weight loss had a
reducing trend, which means the biodegradability and disintegration had occurred in the samples.
Therefore, the LDPE and HDPE- cellulose composites showed the significant biodegradability
properties that depending on the aim of the composites applications, this property of samples may
be desirable or undesirable.

Key Words:Biocomposite, Biodegradability, Cellulose, Polyethylene, Soil burial test.
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