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Abstract

The use of flexible rubber foam in some applications requires improvement of its properties. In particular
such fillers as natural waste materials and scrap tires are interesting materials that can be used as fillers
to decrease cost and improve the properties of rubber foam instead of using synthetic fillers. This research
studied the effect of using Areca Husk Fibers (AHF) and Crumb Rubber (CRM) as fillers in natural rubber
latex foam with the proportion AHF/CRM ratios of 75/25, 50/50 and 25/75. The contents of each AHF/CRM
ratio varied accordingly: 5, 10 and 15 phr. As results, AHF/CRM reinforced rubber foam yielded increased
density along with greater tensile and compressive stress when compared with the Natural Rubber Latex
Foam without fillers (NRLF). The density, tensile strength and compressive stress of the NRLF increased
with increasing AHF/CRM content, but the elongation at the break tended to decrease. The density,
tensile strength, compressive stress of the foam tended to increase when the CRM ratio was higher than
AHF. Using of AHF/CRM increased the compression set when compared with NRLF. The AHF and CRM
reinforced rubber foam showed open cell and closed cell structures. The thermal stability of the rubber
foam adding AHF/CRM as cofillers proved to be higher than the NRLF and the rubber foam enhanced

with only one filler.
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fuwedilnslniu SluiAa [15] waswioutanmesly
waraRndanalaesanmsivauanedinsinduiuen
ASuY [16]
kAndasTenaeniantihensssunAtinsuan
emssmneiinnvatsrlausiinuda nnsivun
AATZIUNAATusignamnsse (uen.) Tudaglu
RonAndnewonianfinddmiurinfiveu (uen,
2747-2559) uavkdndasonianfinddmiuimuey
(118N.2761-2559) uasnAndamiensionnduaunild
Lifanasgiusesiu Snseiufinunsedadnoydemnu
Asdissnsveeldifundn uagsdndasianenamani
Tutagtudnlvgunamnersduaszvivienaiainuin
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19w (Crumb Rubber; CRM) unldiluansiifiusuiu
wulawdenvinn (Areca Husk Fiber; AHF) Lﬁaur’ﬁjcym
MsaugU ngush uwasmsBavguuassnaiaahiléan
19l AHF Wuansiufufisssiinfien Snduguay
ThaudRvesenalonniald Tnaanzmsididuletnisy

maiagansatsivatRinnuumaununisidans
FuRunansall wazmsld CRM maniainazanunse
PvfulsautinBandurossaani fafunsly
AHF uas CRM tuinfiuusslevogneanndanisiiia
yarlifulaqudeiaudenmnnuarensaiuy Wunis
aauianssulmifianunsathlundndundndausions
Wowhifensidauldsnanvansuiinlusunan

2. Ta9 gUnIaluaydSnsive
2.1 thensuazasall

thene ansiadl wasgaanisinougeviesting
m3f 1 Usznaudie Thenduriauenluiflegs
(HANRL) $hiifoenauta 60% uazansiniidwmiunisinion
enavoatilugtraudefinsrneslunbantudofdud
Taegnimin (%dispersion) Usznausiiyg a15azaney
Inunaenledion (K-Oleate) hszdu (S) Bedlaendia
Ialslomsunun (ZDEC) Bedwpuaulmuu-lelsenlva
(ZMBT) Fsaioa (Wingstay L) @Asenles (ZnO)
Iaiiflafaiiau (OPG) ledendalavigeslse (SSF) dule
wWasnnunn (AHF) 919 0.5 fadiuns wasennsuivse
81964 (CRM) wu1d 40 LY

15199 1 dIunNEuYeIUIgnLazasiall (Wene
AadUNR) dnfumseusteaai

yrauazanadl (yeil 1) | USwa (phr) | Usuw (g)
60% HANRL 100 166.7
20% K-Oleate 1.0 50
50% Sulphur 5.0 10.0
50% ZDEC 1.0 20
50% ZMBT 1.0 20
50% Wingstay L 1.0 20
asiadl (yail 2) Yuas (phr) | USaune (9)
50% ZnO 5.0 10.0
33% DPG 1.0 3.03
20% SSF 1.5 7.5
AHF/CRM** 10, 20, 30 10, 20, 30

* phr = part per hundred of rubber
** AHF/CRM = 75/25, 50/50 wae 25/75 Tawshwitn
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2.2 Sumaunsrsnereoai

e HANRL mauffuasiafigail 1 (dena
aewU1) USnanhene HANRL uazansiniilésne
avBuadens1eit 1 thihensrenundiidtuniuse
iasmuthenafiune 4 $alue anhenauazansiedl
wamfuiioiieatu dnheseeuumdiidtuguidugn
Wenhluduneudalu Inenauansiafiyad 2 s1uaziBun
Fapnsnedt 1 Gnansiadinnushdusdl arsiaiy (AHF/
CRM)Berimenles lafillaffifu waslufendalangeslsd
Hudndugaring Tanssauiiu AHF/CRM Aidadau 75/25,
50/50 waz 25/75 lngmidn wavusardadiunys
U304 0, 5, 10 uae 15 phr tuwsmasianuadiesdos
foneni sranhildldwhfinisorunseiaia
msiea thenmeanheudelevudunan 30 wiit 819
asinilinndweendathasenn wazouwiiiigungd
60 serwaldea Wunm 26 Flus iiudethaiie
Tunageulutuneusisly

2.3 minadeudstaveseraosth

pranosthilieiesldasihuiasadeuuazngoy
autRsineg Tnefiswandend

2.3.1 auURfnuusefa (Tensile Properties)
NARRUAMANATEIY ASTM D412 feiniemadeuiivie
Hounsfield fu H10 KS Wtsunagaugusua faag
A3 500 Nadluns/unil AwIsAIANEUNIY
fiBuseAe (Tensile Strength; MPa) Faumshi (1) uas
AwaAAMudnselunisia s 99ua (Elongation
at Break; %) Faaun1si 2)

Tensile Strength = F/A (1)

d = =3 A o Q”
We F Ao ussisgeaniilvidusiuua (N)
a & od v ow & 2
A AD HUNMAAUBITUNAGBY (Mmm’)

Elongation at Break = (L - L/Lg) x 100 (2)

e L, = srwefmuateutunedeuda (25 mm)
L = ssusiitunaaouialigegaouyin (mm)
2.3.2 ANNNUAI (Density) IAABUANNINATEIU
ASTM D3574 wisutusegnaUiunnslaitesndn 1000
gnuArifiadins Seshaiedeats 4 sumls fusasen
AR (3)

A1 (D) = MV (3)

dle D Ap Ay (g/em?)

M R hwiinvestunaasu (g)

v #ie Wnastunageu (cm?)

2.3.3 ANAIUMUSiBLsINA (Compressive Stress)
NADUABIINATEIY ASTM D3574 fnuiA3nmnaasy
f% Hounsfield §u H10 KS wisuiunadeuauin
N9 x 81 x g8 winffu 50 x 50 x 25 fiadiuns nelw
Funpaouguia 50 Wadlduduasarumunidudag
mnniilunsnn 50 fadwesrourii YufinAusang
FdmSianneaineld 60 urfl drunadiaruduniude
ws9n® (Compressive Stress; MPa) Faaunsh 4)

Compressive Stress = F/A (4

P & vy o & v
W F AD Lmnmw‘lwaqmnnmumaau‘lwqu 50%
d 1 =3 -l
Wavaniuly 60 it (N)
a4 & & v e & 2

A A9 NUNMFARTDTUNAABY (Mmm”)

234 miﬂﬂgﬂm’;iwﬁdminﬂ (Compression Set;
%) YIN1INAABUAANNTFIU ASTM D3574 fuanildl
ar 4
fadun1I (5)

C, = [it, - t)/t)] x 100 (5)
o ¢, = AnsAnguansmdanisna (%)

t, = ATIUNUTNAUVEITY (mm)
t, = ATIUNGAYNEVAIINNAABY (mm)

giand S uavmasy, “navesdnaaudulei/donmunnuasenaiuneau R BINaUATAIINEAE TN NATINTOUYEI NN

Vg NETINYIR.”
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(a) AHF/CRM = 75/25 (5 phr)
(b) AHF/CRM = 50/50 (5 phr)
E§ () AHF/CRM = 25/75 (5 phr)

{d) AHF/CRM = 75/25 (10 phr)
() AHF/CRM = 50/50 (10 phr)
(f) AHF/CRM = 25/75 {10 phr)

(g) AHF/CRM = 75/25 (15 phr)
G (M) AHF/CRM = 50/50 (15 phr)
() AHF/CRM = 25/75 (15 phr)

JUN 1 dnwuzenaneainid AHF/CRM Wuansddu

2.3.5 dNuENFugIVINg) ATITEIUMENAD
Janssrididinasounuudeensan (Scanning Electron
Microscopy; SEM) Ei'ﬁa ZEISS i:u MERLIN COMPACT
Funmgeuiiown 10 x 10 x 3 fadwns \deuiidne
o indeuiimdvens 25 wh 10 Alaliad

anaudAidannnuiou Aasevideiado
Thermogravimetric Analysis; TGA) (TGA4000, Perkin
Elmer) 1sgaumgiinsvinaey 30-900 asrnivaidua nels
annazlulasiay samenuieu 10 esrwadyd/uii

3. nan1snasduazafUsINa
3.1 ANEUIMIINTBATNUATAIUNUILUY

msldasiniusmssinadulowdenmnnuay
gensutlunalenimuin ansiadnda 2 4ia awnsa
nsznefaldfluthens wavamnsaduguidueaenh
1¢f ffGeu lidiansvada lifiniseusa yndadiuves
AHF uaz CRM LLasnnﬁmmﬁﬁwmsmam Fedonndos
Munaveaewes giand uazany [12] Snuavvede
wenjiildtuanduguit 1 1doenedidnumusnssnsaiy
Wi

NNuaNIMaaadnUdl WeySunes AHF/CRM Wiy
1NA 5, 10 uaz 15 phr 9eNaliAIAUNULLLYDY
selpniRuTusemug iy waviledadaumes CRM ]
Uhnaannndn AHF eorsmuniniuteseavesi gty
paddu ilesnnn CRM uwenstamludfifans

0.35 3 control (AHF/CRM = 0)
03 Ml AHF/CRM = 10 phr

3 AHF/CRM = 5 phr
W AHF/CRM = 15 phr

Density (g/cm?)

75/25

50/50
AHF/CRM ratio

25/75

o ' Y da
sUf 2 Aanuvunsuueseaes sl AHF/CRM 1Ty

Q@

ANIAUAY

vunuganidleifisuuduls AHF efiemumunuiu
0.75 nF/gnunafieuRiums [17] Sedewalvirnannamnuiu
YReENNBINTIARAILTEI CRM 310 (AHF/CRM = 25/75)
fiianumunutiusnnneaesiisdadauees CRV
Yot (AHF/CRM = 75/25) [12] flamaluguil 2

3.2 AUUALLIIAY

mnmamimaaﬁugﬂﬁ 3 LLazgﬂﬁ 4 Wavey
§n3187U5ENn319 AHF/CRM soduifnliudiuniy
ABUIIRIUATANANNNTAIUNTEN & 9AVIATYDIES
Wowthfisedudngan 75/25, 50/50 wae 25/75 wuh
ledndnreteaiutifistuasdmalddaudin
Frunusoussidiuualdufiniudsaonndasiuna
nsvaaees gl uavame [12] lnefnwinaves
CRM soaudinnudiuniuseunseiievosenanesih
wu dlouSinmens CRM asnnduantinnasuving
AouseRaweEIaniasindudsduiioifunis
vnaevetigwed uasaae [14] Anwinisldene CRM
nanfunatainglefarianedinsiduiowsondu
wiwmut deusinadndiuusens CRM finduas
donalfrnudunusisussiadiutusguiy [14] aghdls
Annu AHF Wudulesssumnaitiviinansaglaa (57%)
wilwglaa (139%) Andlu (23%) uazduq (79%) [18] 1
saduszneuvndneglulassairdaimmnniululfide

giand smunis uaseauy, “navesdnsuduluGonminuaseasuneanURRinauaza iy TR N IuYEIE9WBI19In
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Controt {AHF/CRM = 0 phr)
1 1 [ AHF/CRM = 10 phr

£ AHF/CRM = 5 phr
1B AHFACRM = 15 phr

Tensite Strength (MPa)

75/25 50/50

AHF/CRM ratic

25/18

4 v 1 = Y 4
U7 3 Ansumusieussfwesaniifl AHF/
CRM uansedy

{3 control (AHF/CRM = 0}
71 AHF/CAM = 10 phr

AHF/CRM = 5 phr
M AHF/ACRM = 15 phr

Elongation at Break (%)

25/75

AHF/CRM ratio

JUT 4 amuannsalunsta u gauavesenaanim
fi AHF/CRM (Wuanssiidiu

AHF Tufuneuniswdsusnalasiavdmwaliiens
ﬂauﬂnéﬁmﬂwﬁmqﬁu \floa9n AHF %c:]mfwmadau
uazdarandululed AHF szdusafudunguiou
nszaeiiliahiave dwalveantivesnmenianas
[19]

nmamsmaassluguil 3 wuth mslddadou AHF/
CRM 5¥6tu 50/50 U3ueu 5 phr Tad@aaasiiuniu
deussmnnitdadiuduiiviunoniiensu Fusnsen
sl AHF/CRM Tud3unas 10 wag 15 phr azTvnalu
dnwauzwunltumisuiufe AANuiUNIURBLTIA
suifintudiouinaens CRM Wfindiu sanradenann
uansbiidulaindiousinansld AHF/CRM wnndn
10 phr Y3uu CRM aszfinasioautianusiumuse
usafannni1 AHF usluwaiefivganansld AHF/CRM
tfounin 5 phr AHF vedwiiansdududunduiou

rdanaliandfinudiuniuneussfeliAtanas [19)
warluwnugiimaruaunsalunstin o gaueiidadau
AHF/CRM 1infu 50/50 snalonhavanunsadald
ganhitsedudadiudu uasyndadiuue AHF/CRM o
Vnaunstd AHF/CRM iiaannduaudimuanunse
lumstn o 9avnezanas esnludendiivinn
ga1saufunin Anaviludunsnsenszwineansaaiu
wazenanal LARduRIAIYITENINAITRIRUAUANS
Fadanfiuanntudwals AHF/CRM fdnannifadiy
ngufeu (Aggregate) Sohlnmenhilldfamennse
Tuns8alsl o gamnanas [20] videwlayUTunas AHF/CRM
Wiusnntu AHF/CRM Semafinssausiudunduiou
nsvaeteglunasessmenindwaliaumiiaves
gravtesisntuyilviarmannsalunistald o 9m
RaNad [21] LasNANINAABIADARABITUNTNAGDY
¥84 Kakroodi wazane [15] Anwinsltwedinsidusila
3levdiananiuene CRM Aldanenadlaiudmiadu wae
Tududuansdudumudn deviumens CRM i
1N 20% Uy 40% rdaldimrauaninsalunisin
0 9N BAaY é’aamqﬁ'miﬁqu?mmmmnismaé‘f';
afluiaosnseniily e1e CRM (uaiiileynin
wnadniigUirsfiuiveniennsonsyaedlumanes
snaenildsodlomulutiinaivnsay uniledy
Tutinaiinnauiulusneezdmal faudRidnaves
enaonianadld nramsmaaeey mstE AHF/CRM
dndau 50/50 (HudnauiildUsine CRM fuunvay
ldmnaudulvani@anuaunsalumsta a gaun
aflenganindndrudue

aglsfinu wuin msldansiuinsyning AHF/
CRM Humsiaduusdlionaiaahfianuduniuse
wseanntudlefisusuanstenih il dansiuipy
(Control) 91nravuATefikuNmudn nsldidule
sssumiduansiudulusrmeniavdmal Finaud
ANFUTURBULS B a A anas [8], [9]
wazneAdensld cRM Wumsiadalugnsmonh
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120 - [ control (AHF/CRM = 0) A AHF/CRM = S phr 100 - E3 control (AHF/CRM « 0) [ AHF/CRM = 5 phr
< 100 £ AHF/CRM = 10 phr W AHF/CRM = 15 phr [ AHF/CRM = 10 phr W AHF/CRM = 15 phe
2 g
H e ¥
8
= 5
> R
3 H
o
; 8
v

AHF/CRM ratic AHF/CRM ratio

<t

- v ] ¥ 4
UM 5 AUAUMUABLIINAYBIYNNONN AHF/
CRM Wuansiidiu

WU CRM eethglvidnanusuniusensefafiniudiy
wield CRM Wuanssdnlugnanesin [12] fefuainua
msnaaadluaiddeiivandwmiuiiandfnnudiuni
souseieraeanaidunau1andninanas CRM
&, 1 '
Wuaulng)

3.3 guUnusIna

1ngURl 5 Wunaveadndiusening AHF/CRM
serALTumUBusInaveteladnd 75/25,
50/50 uag 25/75 wuin msiddndiu CRM TuuSuna
funntudanalyauiBauduniuiensinavosens
venhilaTuuliuiugtu wedlaioudsusin
asldvoemansening AHF/CRM wudn leusuim
989 AHF/CRM (induautianudnuniuseusinaqedl
Ay sadiflaeeinnsld AHF way CRM TutBuna
Aifintu asmadudnluunsaludariesiesendma
Werinlugmenhanatermonihdsdianuaise
dnuvnustemsnaldgaiioinamsld AHE/CRM sty
Tosamzdloviina CRM ifindutslfensienifiany
Somguuariicmemusunuseusinaldinnty wesn
#7°9 CRM Sansflanifvessnsianludrotinveuldnuas
whauss uslunuesd AHF Sudlossnmnavitmlansenda
(-OH) agidudwaunin AHF amrsaviuiizeadu
AHF sefunateidunguipuauisansyatedilugng

< < o v S
JUT 6 Weiduimsiaguammdimsneaveserswani
e v o
8l AHF/CRM (Husnssaudia

Wonlld wavamnsniuausRnmudumudeusena
dlefluusuailunnwesedadiu AHF/CRM iy
50/50 U3t 15 phr @991 AHF/CRM #idadau
25/75 U3inm 15 phr iefeufunuiinisld AHE/
CRM 110A71 15 phr AHF auiinasoautiRaufiuniy
dousinaifuetiann mnwisuidisuiussuinensld
AHF way CRM TuuSinausnn wudn AHF seflamuud
gaveutioandn CRM FedawalviFranusuniusents
neaweagavioniIfld AHF/CRM Wit 50/50 fidngania
fidngu 25/75

903U 6 WunsinmAnvesidudnmsiinguoms
wFnsnaveserlesi s AHF/CRM umsiidu
dwuanledidudmstianmminisnadududi
Ysveniernuansalumsihwauifinnudaveures
g WiEeanuenInsalumIAusuemdndurisrmdan
IHuusenaszeviaamil fufuredidudnisingy
amailesminmanamniidngauandiiiuindniosiy
AuslsiioufimmBaveuiios wui dield AHF/CRM
Humsiaiuluneenidwalirediduinisiogy
ammdmsnadieiuiy fadavdulibenatioio
fuenevieniillsiflansiaudiu uasiseduuSinas AHF/CRM
10 phr LUai‘L‘Z’iuﬁmsﬁmgﬂmqwé’amsﬂmmmaﬂaa&ﬂ
wdiehgeiigauavasiinultiuanauileuun AHF/CRM
Windu (15 phr) Weililesannnsld AHF/CRM Yiunas
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5 phr iuSinaiiesudiddinaseauiinmsfinguans
wiansna (fesn AHF way CRM azdhlunseane
TugnatasdinldaudRnudanguressnaaa
anas Ausldiies TAwesidudvssainisiagUans
waqmsnmaawummnumﬂ% AHF/CRM U304 10 phr
widlold AHF/CRM UBnes 15 phr wutdh snavteati
anunsafudalefindt vselaesidusivesAinisiiagy
ammasmsnatasniinisld AHF/CRM sedu 5 uae
10 phr \ilesaniileld AHF uag CRM $1uansnn CRM
srannsouansauinnubavguusensiamluddma
Tinaenhannsofuiling wasnnuanismaaesds
wudnh ledndaunes CRM ifundudiesidudms
Anguamendanmsnatidnanasneanuieiah
annsafudalif deaenadesiunuvesams uasans
lagfAnwmanisldansaiafusinsenine CRM/CaCo,
ADANUAYDIENNANTENINGW EPDM Uay ENR wuin
mslddndu CRM TudSinaiiinnndn CaCo, axduwa
Tenesidusivesrimsiinguanmdimsnaiifanas
(namanfualddnnt)

3.4 finwasneduguingd

SU 7 Snuaismedugineneanavieni iy

a19fdu (NRLF) wagldansdufudulowdonvuin
USuna 10 phr (ANRLF) ldurepsudu3unm 10 phr
(CNRLF) uagldidulawdenvunsuiuenensudidu
a3y AHF/CRM winfu 50750 U3uned 10 phr
(ACNRLF) %ui1 &nvaisWaiuetsnaneei NRLF,
ACNRLF way ANRLF avildnvausdiulngiliuivad
Waneozideulomeqietuld luvus? CNRLF 93
fidnvaurdiulvgiluuvuivadla wazninviinag
WIgUguTuInT9INDILAATLUUNUIINDIUD9819
Wouhild AHF/CRM uansiadusanaslivesdisl
ywadnnitersaihuuudy sraenih ACNRLF
'ﬁ'qﬁmmqwumﬁuuasauﬁ’ﬁL“z‘jqnaqqnimawgqﬁgw
Plalldanseniu

Uil 7 Snuaisnedugniiverwesenaenitiia NRLF,
ANRLF, CNRLF ttag ACNRLF

3.5 duuAn1eANsou
AsAsIsrantiniaIudausienaia TGA
(Thermogravimetric Analysis) AinwngAnssunisaans
fgamgiivansanvemedwefidunsiesvim
PuFuRuTeIMIMUiensasuuauglinoulin
) a d a
N15AaNERIVDINDALUDS IINNANITNARDINTINALAA
nfidnwrmsagydsiviinvasiegduinulugin
geumnil 200-800 eeruwaldva Inslutiausngumall
200-300 eermgaidua [Wunsgedsiminvesleth
d ol 1 Qll 1] ﬂ' 1 -
Ngaduaguutunagey i 2 Ygungil 300-400
¥ o da
asrngalded Wunisgydediminiiineinnis
Aanef19g195IS BB Fadeinludiues
d r ¥
nswdsuudasimtninn godsiminludseine
v ¢ & < f,’ (" Av [
fouar 95-99 WoslEunvasviinBunedoy ALand
o =& 4 e ¥ 2 A
Tumnsaed 2 mLﬂumwEmWaqmgmm‘meLazLua
syuuiimaiiingamgiigedunisenindvessaneni
suiinfusgnauysel Wunsaaefvesvaglaanie
a = ' v al ad 1 -
asBuviIdlutasgavihegamaiisiaus 400 eareaidua
[ ¥ - Y 13 o o
Wuduly finmsamedmeruiouvenvaglaa dndu
- 4 - L% 1]
vioasduvisd Wasmniianisunindedweauysalau
a s . v o
anisaaneiinateuidi (Residual) lneilaifinag
o H v a
Waguwdasdningn
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a151991 2 auﬁ'aL%amm%’aummmammfwﬁm NRLF, ANRLF, CNRLF ag ACNRLF

Sample Degradation Temperature (°C) |Maximum Weight| Temperature at Maximum | Final Char Residue
Code T, Tuo Loss (%) Weight Loss (°C) (%)
NRLF 297.7 338.85 98.94 379 1.06
ACNRLF 307.21 338.30 95.16 382 4.84
CNRLF 271.75 323.55 96.82 379 3.20
ANRLF 254.27 327.58 93.53 382 6.47

NNINA 2 wud Wesdudidhaundeuesn
wath ANRLF fingegnafie 6.479% snnnigms ACNRLF,
CNRLF Wz NRLF sndndu il 1ifesannuSsnandi
Aetududilldannsaanashoteing veddniu ua
Wuin gns ANRLF Wugnsitld AHF Wuansiaduiios
wiafealuysunn 10 phr dUSatnndgas
ACNRLF \Hugesitléansiaifusausening AHF/CRM
dndau 50/50 uazgns CNRLF fu gns NRLF il
AHF Wussriusvnaudiunanddsviosann [22] gumgi
nadeuilsedu 5 uay 10 % wut snevlesth ACNRLF
seflgungfimaidiengenin NRLF, CRLF uaz ANRLF
MU TINMSVIARBIBUiBUsThenawe i NRLF,
ANRLF, CNRLF Was ACNRLF Iéitadaguil 8 wudn flsediu
gamgiinmaiden 5% srawah ANRLF fimnuiaiigsnng
aueusiigaiiissnnnidule AHF fiesduszneundn
Wuwaglaasigamaiinisaaiesih 200-400 asrivaidea
Fashndngnstamlud gas ANRLF (Jugmsildidule
AHF Winswdioifendailigamgiinsidontiisnia
graviasthansdu [22) wag ACNRLF fianuadiosma
arwdougenienaenhildarsdudufiowiiode
wagvupiouldny

4. a3y

AMslda SRR nUesNaNTERINe AHF/CRM 3
wsunsdldonaaanifirnumunuiy aruduniude
WseRe wasaMuFumusensinasnnduiioieuiy
nevlastilallensiain dleuSines AHF/CRM ifissnniu
AMAMUVILILLL A NFUYNUABILIIRS LAZAIUAUNIY

Weight Loss (%)

Temperaturs (°C)

31J°7'i 8 aulAi3enusouvesnaneivin NRLF,
ANRLF, CNRLF ey ACNRLF

seusinavasnaannii ity winnuannse
Tumsda a gavaiiuunliuanas uazidedndiuves
CRM {iIU31ausnnngn AHF AUty AR Uy
HOLTITY waTANFUNUREA1SNAYE BB
funlnfudy auansnselunsiin o geanaitssiy
dndu AHF/CRM winiu 50/50 anunsadaldganin
fsziudadiudu Jlold AHF/CRM Wuanssudialu
gravlsathAnUefiduinsiingUnniamdsnisnaiian
intuiiauBanguiiosas eiflsufusravesi
ﬁ‘lﬁﬁmsé’dLauﬁnwmzmqé’mgmﬁwijaqmaw‘cmﬁ'l
flalldansiufusarlfidulowdenmunn wasldidule
Wasnuunnsautveaiuiiluasiufuasiidnune
Huwwuigadin dmivermeaiildeasudiduans
fduiissrdmfensidnvurdiulngiluwuueadla
Snunreswenamaahild AHF/CRM Huensiaiiiu
smzlivesiitivunmdnninermeniuwuudy wagld
AuaeTmauvtevumuiaulsigeiian genin
NRLF, CNRLF uaz ANRLF sugnsiu
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RmnasgrunsHaandnfusinoniaing
dwurhiiuey (uen. 2747-2559) fuusliinaasth
AudnlaFestinnumuimivlugag 0.061-0.091 ndu
sognuiAfileufiuns wasuimsgIundnfnsiiuou
waahIndgTiny (uen.1404-2540) Amualieay
wuwiuvemdadusilidesndt 0.027 nfusegnuian
wufians rosshuymusiusssliiiesnt 007 winstharna
wasAMuansatumsla o yavialidesndt 150%
warndnfusisadesiifinnsnanitenissaning
lugnamnsay 1y weshdwiufiuey wefiiend
wissesly waztiensusIgivvie wuth SenoRded
Arruvmnutuegluda 0.01-0.04 nfusegnuian
Wwufues Anuduniudeussfseylugie 0.3 f
11NN 1.2 winsdiaaa waganuawnsalunistin o
yanegluga 50 fawnnndt 100% [23] NnHans
yaaoamuin eraeni il AHF/CRM uansdauiy
firanumuudusglutie 0.2320-0.2949 niusie
gnurAfeuRuns AudunIuRaLsIfeylugaa
0.46-0.79 wnzU1am1a warANaINTalunsen
o 9av1npglutag 130-400% efusnaneshilld
nuddeiansodiluuiuyeantAvissnis
wasWaundeiiendadundndneidneg Tdvarevin
uazrdnfarifimaniainiesmnedwiunsdesen
wazanusnasryadbifivenamnldunnfeiunzsa
Fnseueud uasgsasud Wesmnlulagtuunse
wieninAnmnwedgimulvy venniaulnudn Fui
avpshmnemAdeiimunsaliifeunuiinedgimlvi

1%

5. dnfinssuUsEnA
anzIdoveveuguunting1deinalulad
nsrarFity Alvsatuayusulssnadmiuns
fiueAfy Hunuganyumideuseaniduseld
Usvdthuussana 2563 uasvaunnmueamisall vilansey
a L a @ = W =
wazweUssdng ads UnAnwuminendowmalulad
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dudRvesenwinai mswdsudulsidonmnnuazun
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