UNANELD

nsEnwtldun1sAnEINaTIN1saALUIA8ANLSaURRaNTRANI e TR BLEUleUIU
AsUTIeaUgntuiungnneuruna Janinuassvdun gauuginldanuusidulefe 150 180
way 200 aeALwaLRed STarIa1N1sAnLUS 30 60 ke 120 W19 dmsun1saawdsi 150 wag 180

= A o ) ) PN ~ wa PRy &

DIANTATUE Az 10 — 60 W @nSUNISAAWUSA 200 a9 LwalRgd auURnIaNIgA T NAANEIAe
asrUsEnoUAll 1As9asIaAlinuRy uadurIugudnals audinianuiou audiviana uag
ANYUENINFUFIUINGT INNTANYIENITAaTURATDINTTARLUTAIEAIUToUsRaNURNI9
mennvaadulaUuasunseallaeadl

dulaUnuasuseainlununsAnkUsUsEnaune AnNuTulssanusosas 7 Weainsiei

L2 a 1% 1 o‘d‘ v % 1 % a a % a

sadusEnauaiivenduletumsnesileuuidmuiUseneumeiniiufevar 8 wailiwaglaa
Jeuaz 19 uaziwagladiouar 66 way UA1NEASAYEISN WU 52 GPa AUNUsBULIFUIAY
1.1 GPa war ANuUmTeviniy 18.6 J/m’ dnvardugiuingivesduledduigous 9 Unagy
Awthdudugruinduasusznaudmanlauazwang

n1sanLUIAIEAINTeUNgUUg 150 Bameal@ya vinlrusuinauuvesduleUiu

¢ A Y =~ 1y} Y | S A X P

ASUISI8aMAUSEINMSR8AY 5-6 WiasrarIaInaLUs ltaenIn 30 Wil USuamnuduledu-
loAnunisaanUsanasdntesiiomeuiudulefluduiunisanauus was nisaanusidulen 150
asmgadea Inavililunazwindgnidauazyiilianiudovaatedntes udliinadenistn
Anfuredlasiasradinlasinusa nisdanusiauleviuasuiseali 150 sswrwadoa luinasgna
NldAtysiononaavesdaiuagAIUNURBLIIAY (tensile strength) widnavinlirumilerves
duloanas kazdnuiluuanadaioseeyiain1sanwUs LIy

nsanLUsMeANUSoungumall 180 esrnaidya vinlruTinamuruvesdulesevay
6-7 dnavilvilonazuandgninda wagiilvaniudeuaasunduilowisuiunisaawdsidulen
150 aarwaldua n1sankUsiduloUiuasuTeni 180 awrwaidea Inaseuandavesdnuayil
NARBN15ANAUANTBLUBIAINUNUABLTIAY (tensile strength) wadinavinlimumiienveadule

1 a v o v dl' [ Q' g £y v 6 QI ‘g a £y
anasegaitudAylloseeviaInsaawlsiiuTy wendavesdiiiiuduly 30 ufiven1sanuys
widlarainisiaulsiiuduuendavesdiizanas agrglsiniunisaawusiduleq 180 aeen

~ ° Y wa ] ~ o ' wa P ' a1 ) ~

WwaldeavinlaudRaunuAawsRanInIauURve wdulg UNuATUNISI 8 IANIUNSAALUSA 150

DIANLTALTYE



o Y o PN a a o g Y a & Y] Y
ﬂqiﬂﬂLLU?@I?EJ?’TJ']@J?@UV]QQJWJ]M 200 29A LAY V]']IMTJ??J']mﬂ?WNGUNGUBQLaUIEﬁ@EJag

Y

o w o

6-7 fuarililuuazuandgnirin wasyinliandudesaaeuniudedsutunisdauuaduled
150 uaz 180 ssrwadea nmssaudsiduloUiuasunseaifi 200 ssrwaldva Snaronisanad
Yosuondareadan mnunuoLsai uazaumisveadule sgadituddny uaviileszeiian
nMsfauUisTuansRnunusoLsiaazanas wazauTRnumuiens i svandulefiniunisan
wUsft 200 asrwadvaazinivesdulefiniunsdaudsiduled 150 way 180 ssmiwadua
mssanUsiduloUuasuseaiiennudeuil 150 180 waz 200 ssrwaidea Lifinans

mMswasundasvasuindulaluszaululasiuns



Abstract

In this research project, sisal fiber of Agave Sisalana species, harvested in AMPHUR,
DANKHUNTHOD, NAKORNRATCHASIMA, was employed to study the effect of thermal treatment
on physical properties of the treated sisal. The fiber was treated at 150°C and 180°C for 30, 60,
and 120 min, and at 200°C for 10 - 60 min. Physical properties of untreated and treated sisal
fiber were investigated via FTIR microspectrometer, thermogravimetric analyzer, universal testing
machine, scanning electron microscope. The sisal fiber compositions were determined using the
detergent technique.

It was found that sisal fiber planted in NAKORNRATCHASIMA contained 7 wt.% moisture
and, on dry basis, comprised of 8% lignin, 19% hemicellulose, 66% cellulose. The fiber’s tensile
properties included Young’s modulus of 52 GPa, tensile strength of 1.1 GPa, and toughness of
18.6 J/m’

By the thermal treatment at 150°C, 5-6 wt.% moisture retained within the treated sisal,
wax was totally removed, and lignin was partially degraded. However, the treatment had no
chemical effect on hemicellulose and cellulose structure. Young’s modulus and tensile strength
of the treated sisal were almost the same as those of untreated sisal but toughness of the
treated fiber gradually decreased with increasing time of treatment.

With the thermal treatment at 180°C, there was 6-7 wt.% moisture left within sisal fiber,
wax was totally removed, and lignin was degraded. Treatment at 180°C made lignin degraded
more effectively than treatment at 150°C. However, the treatment had no chemical effect on
hemicellulose and cellulose structure. Young’s modulus tended to increase within treatment of
30 min after that it decreased with increasing the duration of treatment. The treatment at 180°C
had insignificant influence on tensile strength of the treated sisal. Toughness of the treated fiber
decreased with increasing time of treatment. In addition, the tensile properties of the 150°C
treated sisal was lower than those of the 150°C treated sisal.

The 200°C treated sisal had moisture content of 6-7 wt.%. Thermal treatment of sisal
fiber at 200°C removed lignin more effectively than the treatment at 150°C and 180°C. Wax was
also totally removed after the treatment. Young’s modulus, tensile strength and toughness of
the treated sisal was much lower than those of untreated, 150°C treated, and 180°C treated

sisal. Those tensile properties decreased with increasing time of treatment.





