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Abstract

The purpose of this research is the preparation of bioplastic film from corn husk. After
delignification and pulping corn husk by alkali solution, the corn husk pulp was bleached with
hydrogen peroxide and then hydrolyzed by hydrochloric acid in order to obtain cellulose powder.
After that, esterification of corn husk cellulose was carried out by using lauroyl chloride as an
esterfying agent, pyridine as a catalyst and toluene as a solvent. The cellulose was esterified under
microwave activation. The optimum condition for esterification was investigated in terms of
microwave power and reaction time. Chemical structure and properties of modified cellulose such
as solubility, degree of substitution, morphology and thermal properties were characterized. The
bioplastic film was prepared by casting method in chloroform solution and mechanical properties
of cellulose film were tested. The result show that, The optimum condition for corn hurk cellulose
esterification was 100 W of microwave power for 20 min of reaction time. The higtest percentage
of weight increase and degree of substitution were 118.44% and 0.67, respectively. The chemical
structure of modified cellulose was characterized by FTIR technique. The result from FTIR
spectra provide an evidences of cellulose esterification by the showing the important band of
carbonyl group at 1745 cm-1 (C=0 ester). Modified cellulose can be dissolved in organic solvent
such as chloroform dichlorometane and toluene. After that, modified cellulose film was prepared
by film casting method. Tensile strength, Young’s modulus and % elongation at break of

cellulose ester film were 6.61 MPa 2.95 MPa and 2.39%, respectively.

Keywords: Esterification, Microwave, Cellulose Corn husk, Bioplastic Film
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® ASTM D6400-99 — biodegradable plastic is a degradable plastic in which the
degradation results from the action of naturally occurring microorganisms such as bacteria, fungi
and algae.
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significant change in its chemical structure under specific environmental conditions resulting in a
loss of some properties that may vary as measured by standard test methods appropriate to the
plastics and application in a period of time that determines its classification. The change in
chemical structure results from the action of naturally occurring microorganisms.
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®  BPS Japan (1994) — Biodegradable plastics are polymeric materials which are
changed into lower molecular weight compounds where at least one step in the degradation
process is through metabolism in the presence of naturally occurring organism.
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® DIN FNK103.2 (1993) — A plastic materials is called biodegradable if all its
organic compounds undergo a complete biodegradation process environmental condition and
rates of biodegradation are to be determined by standardized test methods.

[

a YA 1 a3 A A Y = =<l A
’c’fﬂ‘Wﬁ1ﬁ@lﬂi]$hlﬂ‘ﬁf]'31tﬂu1’\161ﬁ§lﬂ‘ﬂElf]ﬁlﬁﬁﬁlhlﬂ“lle‘]f'JfﬂW noea1sUsznou

v
= 1

suridnanuagndesantvesaauysal lagydundd iilegluanimaden uazidasing
gooda1vagnielatomvualumsnageunuuIATgIu

® CEN (1993) — A degradable material in which the degradation results from the
action of microorganisms and ultimately materials is converted to water, carbon dioxide and/or

methane and a new cell biomass.
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3 a @ a A g o o 3 1 A 9
liiansaluainuaznsadaninivnmezinezniniui lddni Usinganiifvesdn

v Y H
nlaeul feansagadn v 1diedn wag Taalumsnanunsamson lddanini 7

OH
R o)
\O 0 + HNO + H20
HO o R R
n n
Cellulose Nitric acid Cellulose nitrate

d’ aaa o 4
a7 UgAsemsdunngisag Taa luasn

wagiafmlaa e (cellulose phosphate)
waglaavemua  awsomsonldvind§nserszwatawag laany phosphorous

oxychloride (POCL) lulwsdu nazldnasiu wieldanlnserseninusagladnunsa

v
= [ S a

a { a @ P o {
WoaesnuazgiSensnnin 8 Ngmuall 150°C maanman lavziauiannunu linduin

U U

(flame resistant) ttazianuasa lunsuani/asudoou (ion exchange capability)
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OH H
R O H H 4+
+ + Cl
~ o 0 POCl3 =z
R S
HO  Ho n H N H Chlorine
Phosphorous
Cellulose Pyridine

oxychloride 1

OPO3
R o
\0 o) + HCl
O PO R
3 O}PO "
Cellulose phosphate Hydrochloric
acid

M 8 U emsdunsziirag Taavemla

da =~ Jd . o ] ] =
1DAINDIDUNIY (organic ester) INAIDYN LBU magiaﬂammw (cellulose acetate)

a . a A <

1vag Tad TNSW3 To1ua (cellulose proprionate) 15ag Taada9tsa (cellulose butyrate) 1HuAU
=
1aglaa@z AN (cellulose acetate)
a =~ 9 aan J ] a

waglagezFananunsamson lavninilgaserszviamy leasendavousag lad

o aa J @ 3 (L ana o {
Auoz@an ueulalase (acetic anhydride) Taelinsadiaysniludusalfaser dunmi 9

0

OH %
HC—C HZSO4
O 3 A V. .

RO + 0

0 © H C—C/
HO R Yy
HO n \\O

Cellulose Acetic

Acetic

Cellulose acetate
anhydride acid

! ann [ 4 a
M 9 ﬂ;]nsmmsmmiwmcﬁagTaaammw

saglaalwsw3lan (cellulose proprionate)
wag Taa Twsws Towaansowson lannilgnserszniusag Tagny Twsns Toiln
4 [ { [ = I @ 1 aaa
nou'la'lasa (proprionic anhydride) #anIni 10 Taslinsadaysniudnsalfnier neld
d' Y A [ = a 1 d‘ a a =
anzilndifesnunsasonaag TagesHanuaiiosain Tnsws Tetin uoulalasataiy

] Y 1 aa R o Y A Yy 9 o aan Y dzj
”Jﬂﬂllﬁluﬂflﬂ”ﬂ DTAHAN uauhla"lﬂm 5]\1ﬁ]HTJ1!@]ﬂﬂlWiJﬂ]1lle3JﬂluﬂlﬂQﬁ']ﬁﬂﬂgﬂiﬂ111’ill”lﬂ"l]u








