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Abstract

In this research, the feasibility to obtain cellulose film from rice straw was investigated.
After delignification and bleaching of rice straw, the rice straw pulp was treated by acid
hydrolysis in order to obtain rice straw cellulose powder. After that, the esterification of rice
straw cellulose was carried out by using lauroyl chloride as an esterifying agent, toluene and
pyridine as a solvent and a catalyst, respectively, under conventional heating method (hot plate)
and microwave irradiation. The optimum condition for esterification was examined in terms of
temperature and reaction time. Chemical structure and properties of modified cellulose such as
solubility, degree of substitution, morphology characteristics and thermal properties were
charactcrized. For conventional heating, the result showed that the optimum condition for rice
straw cellulose esterification was 60 °C for 25 hour of esterification time. The highest percentage
of weight increase of modified cellulose was 173.32 %. For microwave heating, the maximum
%oweight increase of modified cellulose was 143.83% at the 100 W of microwave power for 15
minutes of esterification time. Modified cellulose can be dissolved in organic solvent such as

chloroform and the rice straw cellulose film was prepared by casting method with chloroform
solvent.

Key words: Agricullural waste, Cellulose, Esterification, Microwave, Biodegradable plastic
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degradation results from the action of naturally occurring microorganisms such as bacteria, fungi
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® SO 472:1998 — Biodegradable plastics arc plastic designed to undergo a
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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 occurning 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.
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® 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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Da

Fomsnil gnsiAll ANUUIGNE USHNAHGA
Acetone CH,COCH, 99.5% RCL Labscan limited
Chloroform CHCl, 88.0% RCL Labscan limited
Dichloromethane CH,Cl, 99.8% RCL Labscan limited
DMAc CHNO 99.0% Fluca Chemic A.G.
Ethanol CH,CH,0H 99.8% NIUAITNANAT
Hydrochloric acid HC1 37.0% RCL Labscan limited
Hydrogen peroxide H,0, 35.0% QRréC™
Lauroyl chloride CH,(CH,),,CClO 98.0% Merck schuchardt
Pyridine C,HN 99.5% Merck schuchardt
Sodium hydroxide NaOH 97.0% RCL Labscan limited
Toluene S H, 99.5% RCL Labscan limited

. .
ailnsaiazinseienlilumsnaass

1. Hot plate and Stirrer

2. DAND3 50 100 250 2,000 1AL 5,000 IAAAAS

o
3. UMIUNIAUAS

4 = o o
4. o3 limai 100°C

5. NIZANUIRAVINAFUHIUAUINAI 7 HUAIIAS

6. AZUNTITOUVIAFLFHILAUENAT 15 1HUAAS

7. 40U (hotbox oven size 2) 31 GALLENKAMP 13 TnoIn@w@n s1rn

i ' o =
8. HNILWHANNIUTITUUIAA VYT 2 UASS BHUALUAT

9. ASZMUNTDIVDS 4
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Wavenumbers (cm’ )

Band Assignments

Cellulose
3363
2924
1653
1432
1372
1337
1320
1281
1163
1113
1059
1032
895
707

668

OH stretching

CH stretching of CH,

H — O — H bending of absorbed water

CH wagging ( in — plan bending )

CH bending ( deformation stretch )

OH in — plane bending

CH wagging

CH deformation stretch

Anti — symatric bridge C ~ O — C stretching
Anti — symatric bridge C ~ O — C stretching
Anti — symatric in - plane ring stretch

C - O stretching

Anti — symatric out — of — phase ring stretch :
Cl-0-C4; B - glucosidic bond

O — H out of plane bending

O — H out of plane bending

Cellulose laurate
3363
2857, 2924
1746
1460, 1370
1163

1073

OH stretching

CH stretching due to CH, and CH,
C = O stretching of ester

CH, bending, C — H bending

C — O stretching

C - C stretching
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O)OLCHI(CHZ)"‘CHJ — Cellulose Laurate
O
H 5 ~~
oAl — Cellulose

CHy(CH)CH, |
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o = ' & 1 a g o 1 . = o
- WURARAWMUBEUAAY 3363 cm Futluswnisvosny laasandaluaulnay
woawag las NAUgIVIRAanAIAS
= dl. o [ q - ) , o o 1 ]
- AURATAWMUAAYATAY 2924 cm uaz 2857 om’ BuTluMLNUIVOINY C-H

. ! = < = o' @ a o
stretching ¥a4a1u 1oz avhdnyesaslidanas lsd lumlnaiuvessag laaaandinisan
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¥ ! 3

» i @
MAAANNI 3 Joashidnauiudiu awisaguduldimylaasendalu
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4. myapnzAinyinYurazlnsaad wmaniidamatiniundasumnmans lanyud (H-
NMR)
oA a = g .
matintuansiuunuams lsuuusyiin llsaou (Proton Nuclear Magnetic Resonance
1 o a = A A = | or 3 =
Spectroscopy; 'H-NMR) tiludnmaiiantianinnins1znoudulnsaeas1anaunives
o = o ¥ ) ¥ = i
g lagaausls Teulumsdms iz Iasaasumaniiveasag ladasisaaumaiia 'H-NMR
2 ¥ o w o =& a t a a
W1z 19 Deutered Chloroform  (CDCI) 1luaniazatn Femilnaiunazaunlinoadv

as

(Chemical Shift) vouyag laaaaisahidunsizi lanaasldnind 18 uaza1s1a 5

0O
/u\ 3a 5a 7a 9a 11la 12a
Al B T i B H4a-11a
// 2a 4a ba 8a 10a H2a H12a
L\<
O
R“‘O ,}’I“TA/O R
/ (IS
OH |
o~ L PNy o NS N T
3 H3a
H4, H5
f
i i
i i
H2 ‘
; HE
H1 H3 - e
9.5 e ‘4,! 4.D 3.5 S:I 7 2.0 () (] D.-¥ [
Glucose ring Lauric chain

MW 18 'H-NMR minasuveurag lanaeisa
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Wewnsanmnaivveasaglaaneadinini 18 Uszneuduniing s wamso
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WnsizH lassadumaniiveusag ladaoisn lAAsN NN 19 Farzwundwvuaniu
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Talasiwuvenylaasongavosrag laa ldgnunundremsdaunlssutlumolaezaman
¢ o ¥

= 8 o A @A & & = S ar - X
wosna Isdanae lsa Anindailumstududnasanilanlgnsonisaaudsrag lamfnyy

234

A131N 5 AUANABATAN (Chemical Shift) voussag Tadaoisansomag laaaaus

Tilsmeuluthaang Tna Tsmoulumelganin
AN 4 (ppm) AN & (ppm)
H-l 5.031 H2a (CH,) 2.490
H-2 4.862 H3a (CH,) 1790
H-3 4373 Hda-H11a (CH,) 1.408
H-4 4.119 H12a(CH,) 0.965
H-5 4.090
H-6 3.586

O
OJ\/\/\/\/\\ Py CH,

/
R“‘O T}-‘.—.»—O\ o

y O
OH Il
O// \/\\/\/’\N/\/\\CHE.

R

= Y
Mnn 19 lasaainvessag laaaoisa

5. MIMAAIENININ AN INA S eua NN AIANAY (% Weight Increase)

>
manaaoal Idhinsaanls Tassaiavenyagloadvaslsdanaelsd Tauld

Ly sy des as a [ g l ’e‘ @
Ugidoneamoiiilindulunisdaunls Taolumsdamlsiuszdanalfiag laadiiimin
3
Y

=3 -~ 5 { 1 H y=¥ ar { o '
MuIuIN@RY eannlassadeinlfeundad il Waiddusvanmzildlunmsdands
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X1

(2)

YeWeight increase = , .
dminera g lnanaumsaamls

[
g v

4 X o
VINAUNT (2) annsanidevaziminfiuiuveusag laaaawls 14 laswanmsnaana
v ¥ a5 H
UEAAIAINITI 6 HAZAITI 7 AWEWD Faa3 1 6 ueraadovazriminvevaraglacaaulsh
4 2 o ¢ Moo [ a Yo Y ¥
muauoInmsdansizd lagliitdnalumsidndmnnuiou tazaisie 7 nansiesas

ihminveuwag lagaauwilsAmuiunnms funsizd lasldwasa luTasiow

4 4 1 A ;.’ o Qs =
Mmaen 6 minveusagladnevuazuasaauils aziesaziimineag ladaauls#

2 X o o P o ¥ ow y
HuAuInNIsguns 1y lae leasdnalums lwasauanuieu

vl v B Jowazinwun

o) a1 mwinaglaa  iminsaglaa aa
aunnil (°C) 5 po=: |l iwaglaaimuuy
@Nuy  neudnuls (n3y)  wamauwls (nSu)
{Yoweight increase)

5 2.0004 3.5896 79.44
10 2.0003 4.4062 120.27
paunfiivos 15 2.0008 5.0434 152.06
20 2.0008 4.3901 119.41
25 2.0005 4.6007 129.96
5 2.0008 6.7552 237.62
10 2.0007 6.9176 245.75
gUNN 60°C 15 2.0005 6.4097 220.40
20 2.0006 6.4478 222.29
25 2.0009 5.4689 173.32
5 2.0005 4.6484 132.36
10 2.0008 6.6050 230.11
QUM 80°C 15 2.0004 6.0148 200.67
20 2.0002 6.1046 205.19

25 2.0008 4.0437 102.10
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(W)  (min) saglaanew  mewdsdauls (% Weight increase)
anmls (g) ()
100 1.00 2.00 2.9032 45.02
2.00 2.00 2.9450 41.22
5.00 2.00 3.2995 64.94
10.00 2.00 4.6766 133.79
15.00 2.00 4.8787 143.83
20.00 2.00 44336 121.59
25.00 2.00 6.6676 23329
30.00 2.00 6.6220 231.03
300 1,00 2.00 4.2731 113.56
2.00 2.00 3.9199 95.94
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