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Abstract

Due to global warming problem, thermal insulation materials are used
as one of the most energy efficiency improvement in building and means of
energy conversation in building. However, their production involves the use of
synthetic fabrics and production of formaldehyde-based adhesives, with the
consequent impact on the environment and health. To confront these major
problems, this research uses rice husk and sawdust, an agricultural waste, as
raw material for the production of thermal insulation boards bonded with
natural rubber latex. For the production of the boards, rice husk : sawdust
ratios of 1:0, 0:1, 1:1, 1:2, and 2:1 were mixed with 125%, 100% and 75% natural
rubber. The boards were produced by hot press method at temperature of
120 °C for 15 minutes in hydraulic press machine. Density and water absorption
(WA), were evaluated based on Japanese Industrial Standard (JIS A5905).
Mechanical properties ie., modulus of elasticity and Internal bonding were
tested for strength of boards. The results showed that the density ranged from
672.86 to 889.31 kg/m3, WA ranged from 11.913 to 53.335% after 2 and 24 h
immersion. Additionally, the thermal insulation boards had fairly low thermal
conductivity, ranging from 0.096-0.105 W/m.K. As an environmentally friendly

and renewable material, this thermal insulation material is of interest for energy
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saving purposes when it is used as building insulation material for walls or

ceilings.
Keywords: thermal insulation material, natural rubber, rice husk, sawdust.
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thaunausnsdnvenauLasidosretsr s il lunsuanuulisiiavedn
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AuNaLLNaU wartides fuanenstaivinausnsduiuansluansei 1 uas

Judrunanlid1iy wartludnnAe9dnAusauIuIn 300x300x10 HadLung

Y {

seauseu 120 °C Wunan 15wl degud 2

Vol.11 Issue.2 (May — August 2023) | Uil 11 adud 2 (WquA1AY — FWAY 2566)



UDON THANI RAJABHAT UNIVERSITY JOURNAL OF SCIENCES AND TECHNOLOGY

NIFIneemanswasinalulad wnInedus1vigensend

M990 1. EIUNALDNSIEIUYDILNAULALTLADYFHBUIY NI

Sasrdau unau : ides Usananienswis (9
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§ai 0. 1:0, 9. 0:1, A, 101, 9. 1:2, 9. 2:1

Iumﬁ%’alé’m%amLwimm‘aLﬁa‘ua%mmﬂmsﬁugﬂimﬁ%é’m%u (hot press)
Tugunn 300x300x10 TAALAT FEHILNAURUHITLED TnoNAUNIUNAULAYHITLADY
Tudnsrdwu 1.0, 0:1, 1:1, 1.2, 2:1 tawanfuienanslugnsidiu 75%, 100%
waz 125% nswisslunsasdoulunisuauayasving 5 adiedeulunsnaudieiy
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JIS A 5905
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F00.000 Y
600,000 UI19WI57
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200000 M 100%
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Mndeyamsiadssui 4 nuhmnuruuveausiuARaUeSafivIeLaN
HALKILNAULAL R ARl USRI dY 1:0, 0:1, 1:1, 1:2, 2:1 fuualdniintuaiy
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wiuvesafiTlinenans 125% flenadesi 32.840%, 28.451%, 32.264%, 35.782%,
32.431% RNUaRU
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A 5905 fip $NN315088% 35 AULNUUDSATNLUIEINITT 75% NAS8UINTLADE
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Y Y
= 1

MIRUUA1E§0INA wazYesinalrgnduiuiinnuruiwiuaindt (Tanguank,

Y

2011; Khedari et al.,, 2003; Xu et al., 2004)
ASNAdRUANUALTIINE

INNANITNAZDUANURNIINIEATNNUINTUNUNNS 8L LR e USEE UL

=

W51 125% 9zanunuisduiianzauwaznsindunduled Felddiunaaeu
auiAdananaly

NaNSNATRUANBAAHEANEL (Modulus of elasticity; MOE)

9In3UT 6 azmuinA MOE sasikuBusuyndnmauiian MOE aglutas

0.902-3.659 MPa uazUHUTUNUTEENINUNaUILlA1 MOE geanfe 3.659 MPa

=

= P 19} | & , a s
LAZLAUTUINUNATEININNBATIAIUVDY LWAAU : VLEes 1UuU 2:1 UA1 MOR mqa;ﬂﬂa

g {

0.902 MPa flatfud1 MOE dwniuueiafinisuainunauvild1 MOE giga uwauasn

¥
a £y 1

WEENNNUIIBUNNENTIEIUTAININIINATT LN Wl UAUINATIILERAINTTY

q

18N, 966-2547 WATUINTFIU ANSI A208 FafmunaAgn MOE ¥8auainnIy
WU AT 550 MPa (ANSI A208.1; 1999: Vidil et al., 2016) A157UDIATITIAT

Y Yy
v v [

MOE ¢l Miilifiesannaduanansatumstanmgseninedaniuianliine uwayian

q q

v
[V a =
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Uszansnmmsidenussanuiazanasmumndneg Sailildamnsafuuseinldine
(Ikubanni et al, 2018; Banjo et al, 2016) usgalsfinuar MOE fdildainaudse
fffnalndifesnmuideriudugfvisavesnantansssuefiuiuy uasilden
MOE laisinuannsgiu léiun Banjo et al. (2016) wisuuasafinanaindsinlnauas
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INNANITNAFDUNUINLHURUIUAIUSBUNAS UL AINITUNAINSoUlAB
ARRagluYIe 0.096-0.105 W/m.K Lagbiuguiuiensanvamas unau : Tidee
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13
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fisnin (Sonderegge et al., 2009; Troppova et al., 2015)
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audianufeuiniouldnnnisinuiiisnndnduaieglurisiivensulsindend
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dmsuiinuazornstudeu sxdininisiiannudeusind 0.25 W/mk (Wang, 1988)
WaraINTIenuMTITedus leuia waznszauifiainisiiainudou 0.058 W/m.K
(Cao et al,, 2015; Bghmer, 2001) 91015197 2 WiewfisuiuAinisinanudouves
auaufouiiantandulusssunAdug wu wisuainluugwinn 0.135-0.152
W/m.K wissuantudldesn 0.035-0.043 W/m.K nssuaniUdenyiseunazilden
Uz 0.064-0.1043 iw3exanieiine 0.059-0.082 W/m.K WSE1INYIUTBELAE
Waanugwing 0.046-0.068 W/m K Lay 0.049-0.055 W/m.K (Vidil et al., 2016;
Tangjuank, 2011; Khedari et al.,, 2003; Zhou et al., 2010; Panyakaew et al., 2011)
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