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ABSTRACT
Bioplastics made from natural fibers to replace synthetic polymers have been receiving increased
attention due to their biodegradability. In this study, bioplastics were prepared using cellulose fiber from
rice straw and chitosan as the polymeric matrices. The parameters included different ratios of digested rice
straw fiber (DRF) and bleached rice straw fiber (BRF), which were varied at ratios of 2.0:0.0, 1.5:0.5, 0.5:1.5,
and 0.0:0.2. The composition of 50% fiber was added with 25% chitosan and 25% glycerol based on total
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solid via wet mixing and pouring on plate molding and drying to produce bioplastic. The synthesized
bioplastics were characterized using tensile test, X - ray diffraction (XRD), thermogravimetric analysis (TGA),
and scanning electron microscopy (SEM). The results showed that increasing DRF enhanced the tensile
strength of the film from 3.4 to 5.9 MPa and decreased elongation at break from 9.0 to 6.0 percent. The
XRD testing results reflected good bonding between rice straw fibers and chitosan matrices. The TGA results
showed that it can resist heat up to 160 °C, and from the results of SEM, the plastics have a rough surface.
Moreover, the bioplastics reached 58.83% degradation within 60 days of the test. Bioplastics made from
rice straw have a high potential for environmentally friendly alternatives to replace petroleum-based

synthetic plastics.
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4.3 NuRavoswanahn

Anwduginewemaraininmdlsainregn fendesqanssmiBidnnsouuuudonsin (Scanning
electron microscope: SEM) 8% HITACHI 1 SU3900 anasnsdndisaindu 10 Alalad Afndsens 500 i
TnenswSeuiegnununanainlifvuafiuvaniazindoudenasnouihnisinsgy
4.4 audinisanuiou

autinnsaudeu (Thermogravimetric analysis: TGA) Taewanafindinin wieTiasevnnuaiosni
anudeunargamginisaasd Ingvhmstaiminiegsilinnaeuliiiminussanm 10 fadndu vesq
A9 19asluNIYULUTIIAIBENS vamswmaaUImﬂmnﬁmqmmﬁlﬁmﬁaad’mﬁé’m’n%a 10 AL easouy
Fregaumail 35 1 1,000 asmwaidea agldanneiwlulasiau 20 Taddnssieund
4.5 arusnansalunisazaneiin

Msimssiauaunsalunisazateii (bioplastic solubility) Yusunatafindinmundadudivae

9 FAlATUUIN 3 WWUAWAT x 3 WUAAT ket mvinurawimsoutuiinumin antuindudiegeliugly

v '
° o

WINdUYIIAS 100 Taddns wazniumesnsuia 180 seusowil WWunan 6 Falusaamgiivies (Ghasemlou,
et al., 2013) NyesTUNUNIMFaUAIBULsluABUANTaUNgUMH 110 BeAwalLTea AUNTENINUUIMITNALT

gavine lnewesidudivesansitazaraldvianun (% anuasalunisavats) Auamuaunis (1)
We (%) = [(W, — W/W,] x 100 (1)

dle W fle Anuanuselunsazane
W, fie tmivemanandanmusiadago
uay W; Ao tntnvemanafindinmuisaaiie
4.6 NN3LRYAAILNINYININ
11371A318¥ NN 58 su@anenedanaw (Biodegradability Test) Tassnd usuununatafndrniwauns
4 WURWNT x 4 WURWAS 1 0.22 - 0.25 s thlunadeunstosaatenstanm lneildlufuiifauiy

$owaz 50 - 55 wardduvsgnusIIuYA neasaduszeziian 60 Yu FaiminvedNunaIaRnTIN N TIDULIAINaU

3
v

wagndsnsieau Wemiminidsundasiuannstesaansssaunisii (2) (Varalakshmi, 2015)
Weight Loss (%) = [(W, — W)/W,] x 100 )

e W, e Urinveamnaafndinnniiiesanu

waz W fg dhnilinveananainginmuisanying

NAN1SIVYUATIATUNE

1. dUUALIINATINAERNTININ
TnestaluArAudunIuLs i wesuHuna1aR nilnaf e ALNUMUYDILHUNANERNA DAILLAUR 181N

(Normal Stress) vaauaunat@dntusenitensinluldau An1sae a;mnmﬁuaﬂﬂ“/\lémﬁmsﬁaaﬁ’ummﬁmmju

sumLLw'uwmaaﬂﬁm%’umi@ﬁmﬁﬁmmi (Samsalee and Sothornvit, 2019) FsautAdnaveuHuna@RnTINING

flasAusznouvasialneuuas ndlveseaiiiAnuiuyuLsIAaazA1NsBafa & AU Inegil 0.00980 MPa uaz

Saway 3 mua1eu (Paradika, 2017) Tuauideda N5 uauUdRLTInali LA nand@findinIn 39AnYINaYD



U MIEATINGEERNS U, UN 51 Laua 1 73

8n5163 BRF/DRF 7liindsednSain ag DRF inainnisaine1dniiu edwaglad uazesdusznoudus) sanain

duleviliiansdalassaiislniveswagladludule diu BRF Wuniswesdidulewaglaafulvidadnwniu

'
o w A

wuinileusunas ORF Windulunanafndrnmdnavildeanudumuussisdidniudunainosafideddoyi
seiuaudesiufenas 95 910 3.4 1Ju 5.9 wnnzdraaa fgudl 19l eradumszidule DRF dnluunanlu
aeldluanavemediweslalaeuuazidule BRF Iduintu dwaliinisivvesuseszuinduana aniaiiy
USimsdassuaziiunsindousnvesansldvosmediwes vilkanuudauswosidudiutu (038l waznduun, 2562;

Pitiphatharaworachot and Puangsin, 2017) %134 wu3161U3u108 DRF WiiAusinliA1nstnda o 3nu1nanas

pgefideddny 90 9.0 Wu 6.0 oradudedrinlunisihluldenu Wesmnuiunwaradniladinnauuda (stiffness)

v v
o Y P

10T NaAeLdanbmvngAuNS gy

10

H Tensile strength (Mpa)
[ Elongation (%)

Tensile stress (MPa)
Elongation (%)

1.5:0.5

0.0:2.0

BRF/DREF ratio

JUN 1 Wavesdnsdiu BRF/DRF deaudfidanavesildumanaindinmn

2. lassadrawanvaanaraindaniw

910031 XRD wandlugui 2 1Wulassadravesiidulalneny fidudulovhein uasiiduwaraindanm 3
flduris 3 ¥iniiigUsredugiu (amorphous) Inslalneuansfinvesnisdenuuarudusiifinfennd 20° &ule
yhatmasfivonuvaulszann 16° uay 22° dumanaindinmasiifiafiganindulonsiridntion 7 22.7° Usdi
deyeyad XRD Unngdeysyaulaseaiianan 20 mamaqiaaﬁ@h,mm 22.7° Fafudyaaszunundnuuu (002) il
anududunss wazlinunsidsuulasiidauluiunigsgavemanaininmudadudulowaglaa I

donAnediutoyaves Elhussieny et al. (2020)

10000

Chitosan
8000

Fiber

6000 — Bioplastic

4000

Intensity (a.u.)

2000 4

0 20 40 60 80 100
20¢)

= & Y= -4 v v a
E‘L]‘V] 2 E‘LjLLUUﬂ']iLaEJ'_.JLUUGU@QﬁQaLaﬂsUGanbLﬂIWSUTU LﬂuELEJW’N?J’I’J LAZWAEANYINTIN



74 KKU Science Journal Volume 51 Number 1 Research

L &l a a
3. ANYUSNURIYINAIERNTINN
NsAnEFUgILINE VTN URITEMAIERNTIN A IENABI9aNTIAUBIANATEULUUABINTIA (SEM)

davene 100 Wi uanskavesunansidlalamulunatafin@in ndiansiudsgun 3 anaw SEM 5U7 3n uag

v '
A a A

39 Wudnwaueiuinninainnsidlalasnu 25% wag 35% a1uainu wulin nsialalaenu 35% asvinliueu

warafndiuriniSeunindt dwmnislilalagu 25% dnisnszaredivedsaglaaniininuesussusunuiives

wanadn lneazfivsyleviluiunseasumnuudussfinnty suaziusgiunisiluuszgndldeu

Y

JUN 3 nweng SEM wansnavasnslalalagnulunana@inganin 25% (n) 35% (v)

4. anuaunsalunisazaneiin

9INANSNAFBUAILAINTEIUNITALANBUNT §M51d2U BRF/DRF A1 uLanInasnen1sied 1 wudn
AuEnsalunsazaneunaludie 19% - 27% Feesiusvneundnitanunsaavaretnld Ao nawesea AN
Wundwesealumsnan 25% Tneyimdn 3 aduusunundwosoainewmunyiunanisazasuivesiidunanadin
Fanw (Farahnaky et al., 2013) uena1nddanuinnisiiiudsunandule DRF lunana@indanan vinlvZosavues
muansalunsazanstintuededitedda Wesendule DRF Wuduledifirnumuiuasenunin BRF 39
ylmAnmsfusuarBanme fulsiuiune dwaliiannsrrusduvendulovanoeninusunaiaindinmld
Withinnwanadnfidiaanuanunsalunisazaneiitesvdedilng 0 dumnedmanadnliazanoiin wu wanafn

nauinannUlasiad Feldaunsagevaagliniusssuyd

AM5991 1 ANUEILNTalUNSaYa18UIVRINANERNTIN N

8n31d2U BRF/DRF mmmmsﬂumiazmsﬁﬂ (%)
2.0:0.0 19.65
1.5:0.5 22.71
0.5:1.5 25.10
0.0:2.0 27.15
Edhirej et al. 2018 20 - 33

SNUUENNNEATNYBINANARANTINNADULALVEINTNAGBUANNAIN T lUNTazag U UanIagUT 4

Wud wanafnudanisvegevdiasiiauudei Sanguldidndes Tadeandntdes uidiasgusnauwiudinaey
= a DA a o = o "o - H Y o 1% -

willowdiy wansliliudmarafndinmilanuamuvesilidilesgedediolasun wanedunsiluldnuianns

v
¥ o o

A GURIGICR R VAT



UIY MIATINYIANENS 1Y, VN 51 Laudi 1 75
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