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Abstract

Biodegradable material is an alternative way for plastic waste management.
This work involved cellulose extraction from carrot, an agricultural product, then the
cellulose solution was cast to make thin films. The carrots were initially washed with
hot water to remove impuirities, followed by pretreatment with bleach and alkaline
solutions, respectively. The pretreatment removed the lignin and hemicellulose from
the carrot. After the pretreatment, the cellulose was extracted from the carrots by acid
hydrolysis. The percent yield of the extracted cellulose is 37.63. Five grams of the
resulting cellulose was cast to make a cellulose film. The appearance of the film is
dry, rough surface, and brittle. These properties imply that the film is not suitable for
packaging application. To improve the ductility of the film, glycerol should be added
into the solution before film casting. Recommendation of future study in using the film
for packaging application, the film properties should be investigated, for example,
cellulose structure by FTIR, film morphology by SEM, mechanical properties, and film

biodegradability.
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Crystalline region Amorphous region

D

Cellulose fibrils Cellulose chain Nanocrystalline
cellulose
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2.5 msdhunluagladluldusslea [5]
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3.1 Yangunsalildlusuide
1.0ntno3 (Beaker)
2. A3eamuansiinudou (Hot Plate Stirrer)
3.uvanIuusiludn (Magnatic Bar)
4. %m@m@@y@gﬂmﬂ (Vacuum Pump)
5. 9IanANNaY (Vacuum Flask)
6. Tousing1s (Spatula)
7. \3asdainin (Weighing Scale)
8. m‘%'aamgum%"m (Centrifuge Machine)
9. MEAAAIEILEN (Centrifuge Tube)
10. wesluiiwes (Thermometer)
11. TiUm (Pipette)
12. gnensdmiutin (Pipette Bulb)
13. AzkN3anToe (Sieve)
14. unsunInuans (Stirring Rod)
15. qusmél’jmammamﬂé’u (Stand & Clamp)

16. 98y (Oven)

3.2 asadiildlunuise
1.n309aW3n (H,SO,)
2 laidulansonlan (NaOH)
3 lalasaulasesnlan (H,0,)
48138 (CHN,0)
5.1UsAanlessu (Deionized Water)

6.ATONDULIA
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3.3 F/N15ANTUNUIY
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dudi 2 miLG\%auﬂéumﬂL%aqiaaﬁaﬁmiﬁmmlmaw
3.3.1 msafawaglagainuasen
FupouNNAADS
1 thupsenfisseunhauazonlngnsasiuazyinstulaerdastunals!
Aunnuasenitlaludrainfeu
2. n3vuthfeugamgd 80 °C lufninesuuin 1000 Tadansuazdsninuasenoy
whdniunduludfeuitevheuavendadeuu

a

3 dhnnuaseniildinnseanaslinnuoulugeviionmai 60 °C Wuan 12
2l delinnillduiuasiidoglunintosiian

4. w3vuansazandlelasiauleseenladiiianudududosas 7.5 Tnovmin
Snsdhniinuasonsdeaisayatewiniu 1:20

5 shninuAsene UL sldannseuislude 3 andaiven wdmasansavane
lalasiauloseonlesinionislude 4 ndsarnduirluliaaudeud 80 °C wazau
Huan 2 dalug

6 ndanmiuseliasazaisainde 5 iuasauiisgamgiivies nsesnmnuesondi
ogfluasazangonn uddnadheiunranlossuiisadntos Wiulddninesuduiluauus
ﬁqmmﬁ 60 °C tHuan 12 Falus

7indeuansazarelatioulonsenlasidnududuiesas 2 Tngdnidn
Snsauimindeansazanewiiiy 1:20 Sy

g8.dhnnupsenaInde 6 unazansluasavarslfieulensonlesindonls uda
thansazaeunlirnuieudigamagil 80 °C 1ulian 2 Halus

9.41nnuAseniilaainde 8 wderetiiUsiranlessy ievdinaisazans
Tnfenlansenlodiliviiufize

10.1hlevludouiigamagil 60 °C iunan 12 dalus

11.m3euansazanensadaiindnitlanudududesas 64 Tnotwmdnlutnines
1R 500 Taddns ToRI1dIUTENINNETaa18iuNINWATENWINAY 8.75 Ua./n wanaslu

ansarane nasnuuihlulinnudeuiigamall 50 °C Wukian 1 4lue 30 Wil
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3.3.2 msm‘%auﬂéumnwagiaaﬁaﬁ'ﬂlﬁmmmiaw
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4.1 msuFunmuazanalwaglaganniasen
msadnwaglaaanuasenysenaudie 3 Funeudad 1.nsUSuanmuAsendIans
lalasiaudesennlan 2.n15U5uan muasenalsasiafenlansenlen wag 3.n15a0n
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4.1.1 msdsuannuasendleaislalasiaulaseanlan
mMahuasenunUiuanmseaslelasiaueseanledfagui 4.1 wuindves
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(n) = () (m)

JUN 4.1 Tuneunisuuanmuasenmeaislalasiaueseenlas
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4.1.2 nsUSUANNLASANAREE15DaA lall
AsiwAsanuSuannenganstalasiaulasaanlentdaluiusuanInaanie
nsdantatlagldanslaivulansonlendegun 4.2 nuirdvesvesnanldsuainduin

2 a A A o I3 ° v i & av vaa
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(n) ) (m)
JUN 4.2 Tumounisusuanmuasenmeansiudeulansenlys

(n) VouraINBUNITUSUANN () VImaImdInIsUsuanIn (A) Tadudadanisusuann

4.1.3 msanawagladlaenislidnsalalaslads
thuesudeiiléanniinda 4.1.2 inafnwaglaasmensadafinnfagui 4.3 nui
mnuasenitldadluluarsazareduinnisuandanaieduludnas arsavmeiniudu uas
Avpsasaranendsuiuithaa vinimsouuinsldnasaglaadidnvamdundun

Wiy 37.63 Fapnsait 4.1

(n) ) (A)

sUN 4.3 nsannaglaglaenislininlalaslada

(n) veunadnaun1salia (¥) voumamaInsain (A) newaglaanlandiannIsauwm



16

AM519% 4.1 Sesaznanan (Percent Yield)

UIMTINLATINUIAS UIMTNUATANUIAY . -
, L . . L. SouasHANAS
naun1sanm (nsu) “adnN1sana (nSu)
13.22 5.10 38.5
15.31 5.81 37.9
10.42 381 36.5
AlaAs308AzUBINANER 37.63

4.2 Wduannwaglasdiainldainuasen

flduwaglaaiiatnlininuasonitnaustuuisua s dosguil 4.4 devhms
Aunadnuzmameninuesiidunud Aguidvngu iefinususe wazumnvinldde vl
Slevinsaeniidunanananuzaugy nuifidusensenldenuasnnsuaniinuinamey

Taugaglaannseuladanumuiify 0.412 TadunsHINTg19N 4.2

JUN 4.4 suwagloanwseula

(n) Wawgaglaa (¥) Nduwaglaamianisunniin

A15199 4.2 dnwazreIidunlaann1snnasd

o ] (Y '3

MDY AnwazvaInay AMUNUT (UY.)

Tiduwaglaa Faufidunagu wis wWae 0.412

Tlaunsarneele
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4.3 Faiauauuzlun1snadauauunngvaslay
MnwanTsAnesnsatnwaglaaanuaseniasinsaglaafiadaldludusuiduiidy
Iinanisnaaosniuided 4.1, - 4.2 wiiflosdvaniunisainisunsszuinveslsa
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% Transmittance
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T T T T T
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4.3.2 MIAATIAENURATINEVRIHEY
lun1snsaevandmdananisiinisnsivaoukas AT iaudiieng
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Feau3nenedetoyalaain Guili Zhao wavamg(3] lavinsfnwanialulasiaglagwuy
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5.1 d5unanisaniuey
lun1sfnwinisadaaglaauazniswseuilduigaglaaainuasen SuAuaINN15I

WATENUIUSUANINAI8E15L81ASLAULUBT BN L AAINULTUTUSREAY 7.5 tagu1ntn
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Anwaudnuuzvaawaglaauazilduwaglaaiivseulddemeaiia dnee
1. né’aaqamiﬂﬁ%L?mmauuuudaanim (Scanning Electron Microscopy, SEM)
ndosanssmididnaseudugunsalfiendendnnisniaddidnnseudifindsaugsluvy
fluiadegsiinaaoy wdhdoyaildurlinseifiuinvesing esdusznevvesiiui
psfUsznaumMaAfiLaraALABu itevdeyalldinufnwfuiinvesidy
2. matayiTesnsrudnasudunsnsaaiunlnsalal (Fourier-Transformed Infrared
Spectrophotometry, FT-IR)
Humedanlfiessingilsidululuanavosuluwaglaa saluisTannenlndad
duaszsilaluaningdineg dadumedailsiviaiedaees Aslifinsiadsuudas quaut
MNAATILAZNIEAINVBIIIDENTRINITIA
3. AaNURALGING (Mechanical Properties)
MansraRaaNsREnavediduiiegisilagnsly taTemaaeulssie (Tensile Meter)
fldlyan 10 N lunmmaaeutufidusedg
4. NAHRUNTLRYANIYANNTITUYIA
wisnneauldauudnhmegiiduug 2x2 wu? wilsiudahmsanadeutming
melluusiazdUanidunat Lo vie 4 dUawi lasdnimdniidsldmdsmnnduluusas
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AUISasazNanan (Percent Yield)

Y - _ UMUNVBINARN AN

TOUATHANAR (Percent Yield) = > = X 100%
YInNa1sHIn

AI9819NITATUIN

Y - _ YN UBINARN SN

TOUATHANGR (Percent Yield) = ,, = X 100%
UNNUNATHIAU

Y - 510g

IDYIENANER (Percent Yield) = — X 1009%

1322 ¢

= 38.5%
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