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Preparation Of Bioplastics From (CMC)
Prepared From Extracted Cellulose And
Study Of Its Properties

Dr: Hassan wasuf *
Abdullah Al-Nonah **

Abstract

The world is well aware that fossil raw materials are resource-limited, and the
commercial plastics used today are petroleum-based polymers that take years to
decompose, which cause damage to nature's ecosystem. Researchers are
therefore interested in finding solutions to this problem by making bioplastics
that are biodegradable and not dependent on fossil resources. Cellulose was
extracted from Syrian wheat straw according to a chemical-physical method that
gave a yield of 29.48%. The color of the cellulose was distinguished by its
bright whiteness. Polyvinyl alcohol (PVA) as a binder, glycerol as a plasticizer,
black seed oil as an anti-bacterial growth, and carboxymethyl cellulose (CMC)
prepared from cellulose extracted from Syrian wheat straw, were also used in
this study as materials to produce bioplastics. Various Composition &
bioplastics were made, and the products were tested by two methods:
biodegradation test and tensile stress test. It can be seen that the tensile strength
of bioplastic films prepared from formula CMC-0.1 to CMC-0.5 ranges from
2.8Mpa to 6.3Mpa. The formulation of 0.5 grams of carboxymethyl cellulose
showed the best result in tensile strength up to 6.3 N/mm?. and elongation up to
95.6% which indicate that it has the greatest tensile strength with complete
biodegradation within 28 days after being immersed in the soil.

Key words: Cellulose, Carboxymethyl Cellulose, Cellulose Extraction , Bio
Plastic, Biodegradation.
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77.4 4.2 0.774 1
75.8 4.1 0.758 2 CMC-0.3
77.1 4 0.771 3
86.2 4.7 0.862 1
86.2 4.7 0.862 2 CMC-0.4
88.4 4.9 0.884 3
95.6 6.3 0.956 1
90.6 6.1 0.906 2 CMC-0.5
95.6 6.3 0.956 3
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% AdUaiuy)

100 ] 7
80 6 ¢
L

60 5

40 y=111.4x + 41.42 3, y=8.1x + 1.87
R?=0.9316 4 R? = 0.9454
(o]
20 £ 3
=

0 <. 2

0 0.2 0.4 0.6 = 0 0.2 0.4 0.6
W) b gr T 48e CMC G P A gr e CMIC 0133

+ CMC +5Li) alh fual Aaialy 2) alga) e CMCojy il (18) Je
(el Ass Jsas

392y ¢ Aall 8 CMC s i) LS 3oy il daglia off (18) JSall (i
e Byaanall LS pall 2l 568 o ddaada Sy oL (e daslia ST Ay el
Bl e oLy .6.3MPa ) 2.8MPa (e 515 CMC-0.5 ) CMC-0.1
O paliiuall Gl e yumaall CMC ddls) 55l aey 1 20 558 (uld
sl LDl 2l 358 il LS « CMC 3855 )y LalS sl G ¢ el i
Lol G Agad) Gl 8 3o sal) A g paed) Jadls )3 () 108 2gmy L miaall
b)) ] 5 A8l i Ll L) (8 ol (580 (S Judld) g

.[30]
Adgaal 358 Carsy Aill (ppne Dl e ol Aigall Jsla 8 ) ALY
foa Al (o (18) Sl e 22D L [31] il Agpe yusl) il daay
O zsh5 Al 3 Led CMC-0.5 ) CMC-0.1 (s yianall SIS
sy el 2L e soun Sl z Y Auln 35 93.9% 5 ) 46.6%
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Loaally A W) G A .[32] 41.69%  Alai ) cilS Gale oy calall
s Ty G o (ol JeaS o canad s 3pay Joaadl i€ Ll
A8l () bl M) I (g055 Adlad aBlge (S5 4l (S LS il sl
a5l (gl ¢ goual) iUl Al dns Ao 55l seky S5l Jise (S50
i DU ALY sl Al ) Ssllal) Jfise S S 5 S5 Al L

RPTN

scluagilly alaliiay) .5
ety 1-5

e Dbl s Lhalaiad cas alaiadU 58 Jilay e 3)le dilal) cldlall Ll
Y ldasiul Ll sale gb oliplaill (1o el i g deulud) Lalisa

il 13 b asepall Y)Y Jhady Ldlexind GUT 5 L) juan

>sdanl) Sl LG i e adl Tangl ¢ Laghal o5 A Adhally CHLERY) 2ay
I Jlati el Janall leany o S IS8 Glias Y Ll uaad) ol gl
O 0.59 4S5 Coyelal Al 8 Wajpak A0ay (e asn 28 ol 5as 8 2k
el wiat Ll ) e Lee 2l alea) 8 A Jumdl 5Ll s (oS58
I« CMC=0.5 dapall o i) a1 .6.3N/mm* 3 (i 25 Lo lie
AES Gl Jemd) oo Hsblall Jie S8 (0 0.59 (e (g5
o Gt Aadal) oded ¢ allall a3 e o 8 2ng Y 4 ey il (50nl)
o Opne U 8 5ypana ()i laladind of Cua sl (geaal) Glad)
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