











Which is in accordance with community product standards, charcoal sticks 238/2547

For testing the efficiency of use when compared to charcoal bars (Bought from the
market) and wood charcoal (bought from the market) It was found that the briquette
charcoal from banana peel, egg mixed with palm, ratio 50:50, had the highest
utilization efficiency of 19.05 percent, and when using charcoal to use No cracking,
no crack, no smoke, no soot and no smell. Therefore, it can be concluded that
banana peel, egg and palm can be used to produce charcoal. Instead of using

charcoal and natural firewood.
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Wad Tudes waridonuzisumiudfivdsainnnisiiunandn naUidy wavnyal
UnduidunnTagimdeldanmsudmiuliduseddssa Wusu Sedudauviadu
WaRFosiTannsanaunuauanUilissaumanidazunluliegvauysal uazidunis
povavesulsuesguralunisayineninenssssumdnasdunnadon uanilunisifag
wdealinianisinuasunldedienua usauvislisupuisulfidudemadunisysi
Tnetamzomnstesn osnnlifiefusasianututissunn Liwnnussymileustreanild
7lu Wanufeugsasinaneliguany Fudnsnansitdusauvisdammumuuiuresdiy
wirfunndau uarlifindumsendnainiansssuend Snadfunliuundraulyl liunndne
uagilamgn  dwdunszvaunslunisudadusauvisaniagmialinisnisinens deriu

nswdssulvimungaunau Taedinszuaun1sudssu (Mmenua Falwunea, 2559) s wasLdyn

o
@

U

2.2.1 NISWIa1Y

! P

gu e Willdannsunlwinmeluuinaifionmeegiuuaienseuaunis
Lwﬂa1551414'%'énwa’lulﬂuamwﬁﬁawmﬂagﬁaamﬂ lefinaslvaiufeusening
nszUUMsITIEfsan Yituiu uazansUseneudus aenannldl Feguilsndaniande
%ﬁﬂ%mmmaeﬂﬁuauqaLLath'ﬁmm%u ilusunamdsuludiugs Tnefinnduas i
vosUTnamdruliliui dwsunsruaunsiiiliansdunidludelivasusududm
2un+ carbonization &sanansaugnnsEUIUMSHnaneentdiu 4 tureu fumeunsn Ae
Aslug (combustion) Wunsyuaun1sitdeanisusinaesndiaudiuiuann sewinens
Remnsuanluedy TnslemmsdeutuTannelunndiu dnluduneud 2 suduugisen
Ussvganliieu Weldewiusenaniietag Fsluduneuiasldgamgfiauiia 270 aem
\waLya mm’i‘?u%ﬁaﬂqamawuﬂszﬂgwumlﬂ Fadaunaldanusinalethdvniiintu au

aaa

wndiv warlutuneudt 3 vesnszurumsanfudjisorvssianaeaiuieu lagiindy

aaa 2

Tutasgaumadl 250-300 sarneadea lussninujitermenudeussinsiinfiienien

24 L3

sdnngasdufeasususeuenles (CO) warfmasusulasenlyd (CO,) uaruonanil

RN

S LRANSABEERN Wwilaweanesed wavarswinunsufu ludunsullasduseneunsevela

”qmagjlunszmuma%gmﬁuaanlﬂ FaaryluSunuansusurasauiudw dwmsulu

e =D

dunaud 4 Wunisiwaasomianuunyilidu Sazldamvareiluduediusiinveunimn

I I3

fldlun1snan aunwvesduiigldvensuld Ae desluTunuaiivaunsi 70 Wasigus
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ansseivelanastseniidesar 25 UoUssuuSesay 5 warANuUILUUUSEIM 0.25-

0.30 nfusisgnuIAiguRns Famavinauandfiuszumnan Ty whining, 2544)

2.2.2 n1suagae (grinding)

§ a o @/ i 2/ = al -] d"/ vl
weanumhunldlunissauvisazdesasiBaananaviluduulad vuinves

pea Ut s TuetfustavenuLardsnisvinnea i Tuwyia A8nnsusdes awusavinla

Y

waneAshiinazilunisldiniesun 1nsesdu wasinesdutan 3nn1s8augUnsauiuuin

sineq) wuludSunafiuszanuiviiumaufuswadnduuiliilunstugulaaniuas

[ 4 L4

arwrsadudinidnfiviildauiiudawvisunninlafndneduinvuialng (eguing

IRady, 2529)

2.2.3  NsWaN (mixing)

Wuniswauiagigniugesudliuaisnazdigyszauianlifniudedu

=

dnwazvewiUszauiinduusnatnazdefiusBamilerssnineyniags uasigun)ild

9 U

nuweadenuazansaunaauivuniavesauleids (Jalsad wnlana, 2553)

2.2.4 M59AUNY (compaction)

@

(% a t LY Al aal [ 1 a (% n:’ll
UANNITNERDTUDALYIAN 2 75 (NTUNAIUILATNANTAUATUNAIIU, 2535) AU

1) nsdadeu Wunsentagleeaglisndudesduaunneu edmluuns

9

o A

souda Aesthiduailiiduddnadmils fagiiteutiundalaeiBnissasou 1 2 via Ao
unaviaztides delaudamenufeursiiansludevesagiidadasiues Ssviliannsade
e duurials laeflidedldmuszau uazindasdndoaduiniodnsindniou de51a
ABUTNGA

[

v & ) o e =] ) 1 1% ¥ o [ o/ =
2)  msdadu unssaaniwduausug wanhuwauiuudaiunieian

9

Uszaudug IaevnUasiduudaiu driagladivualvg wu neaiuzning Wean un1siiiug?

fosilipTosunltazidunnou warasturaiUwlsiukar i ludns 1@ UNNTIRDINS

2.2.5 ANSANLIAS

1 a2 v

a & a W A Y oA A & v v oA
Wiesanidaindwauvieils Safiusunarnutustas Jadedluanliuiaive

s

= & I a ¢ & & v A o v & a I
Wuntsaeaudulaliiiu 8 1Wesiduduinsgiuuie waviievinliigaindaudad

@ 1 = adal al ] o/ [] [ Y- | ° ot o/
LNIEAULLUU ‘U\‘i’Jﬁ‘VNWEJLLﬁEQﬂVI?jﬂ ﬁ’]‘ViTUﬂ’]i‘V]’ﬂ,VILLMQﬂﬂ@ﬂ’]'ﬁUW‘LUN\‘]LLﬂﬂ‘U‘iSll’lﬁu 3-4 U
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¢ @ 1

uarnliduraseulagldmiudauannuasenfing Aestisanseaziiantunisyinaulnduas

uanaIntistevldmutauanmmLtamuuanwiaauliwiele demsseidmsuis

Y
= b o

o a v v a N I A Y o @ d
ii Aresdnweamaimeluieseulilviguiundtmvillidugnind dwiunawmliluniseu

9 Y
i 2 14

lamnuauiu a]z‘ﬁuagjﬁ’uﬂ%mmmm%wmdaumauLLawﬁmaaﬁaaauﬁiﬁ? (35 $Muy was

ASNT F250US, 2536)

2.3 ANSNAFIVANVAVDIOTUDIALNY

nsnaaevanURvastudauis ansawusladu 2 38 Ao nisneasuauldfinig
ATz ilasUseunn warnisneasvaudRianisd Faduluauuinigiu ASTM  uaz

WIASFIUNARTUTIgUIY 238/2547

2.3.1 duURn1sIAIThlaeU e

MR EauTRlaeUs TN (proximate analysis) vesanusauviaduly

PUNIATEIU ASTMD wazannsg unanfsianey 238/2547 (fal591] wndana, 2553) ds
Smunlaed

1) USunaAudy (moisture content) Ao USinaanudouduieUsuiaues

acudauriseuus mtuiinavinlimnnudeuredudaurisanas wagvinlidusaui

wnsaulsdne Sudulumauuinsgiu ASTM D 3173 wazanasgrundndusigusu 238/2547

Fannuausunumnutuliiuisay 8

oo A Y

2)  USunandn (ash content) fia dauvadansefiunidfiwdeannisduniunielu
o e a = & V) = v aa o ¢
AT TRaMAT 750 semwaidea 1unan 6 $alue FeUsenausie 8801 uraldsueenlees

q u

wazuunfi@euesnles Jadulunuunnsgiu ASTM D 3174

3)  arsfiszmeld (volatile matters) USunauansseine fe druvedlilotolnas
o 1 Q o Py [~ d'al 4 =Y d! [
Sourmdaaniisewmels faduaisuseneufifinnusu sondaunaslalasiau Jaduluau

11M5§7U ASTM D 3175

) a1sueuA (fixed carbon) Ao wavesarusufiaeluliomisdauns
vdnfenarssemeeenluudifigumgil 950 saruwaidea Faduluaumnsgnu ASTM D
3172
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5) @A1MUSeU (calorific value or heating value) AMAINNTBUNLARINATS
duay Avduedivunamsveuludondsdauvs aduluaunnnsgiu ASTM D 5865
WATUIATHIUNERN I 238/2547 Bamuadiruiauliitesndt 5,000 urasisiensy

(Us¢a9 Asalne, 2550)

2.3.2 duURRWIZA2

e (Heating Value) tiludauuspainmusadonds wazuanani
Fudusudsddfiazudiuiinammdouiivdeseanu QUSALYINAINNINTFIUNER U9
guruvssudauisimualiiaraiudeulisdiniy 5000 uraaddensu wazArarmdu
dadliiAufosay 8 Tasthwiin Aanudeuvendomdniumdautfiveadomdsedanis

a aa Y ! v

WowmdsiiAmuiougadeindudemdiniiaunwd 1y dunfirininueuss dedndu

1 - 1 o [

dundaunng widmsunisidarulunisesuluasuieudy drundednlinuaiwaly

q

! a1 2/ ! way

Pulusenduduididauiougean uidedlaud@infvesdunisiudusgie @ilnau

LY (3 ~

UNTPIUHENS RN TTY, eaulall. 2547) fall

q

1) wnlingiu aruninazgnindlianudouwsslauu
2)  adu awinlinunwialinseviiniu uaznduguluagnlngd

3)  Auudinss auiidanuudsgeazdivannisunninusovuilung il

ALAINADNITIY NITUUAILELNISLAUTIEN

=

4) nsuanUzyvaisiinln duiuanUsyuasinligldazliveu lddeuld dey

| PP a I o o & v ) o aa
arunfnanmisrlifinisuanysviae wieiinsunandsydnteslutauniiusniidalv

ananURveuSauiaid ansoutseentdidu 2 dondng deusn Ae
AniadRfUN1sTANTT Mo drusarlalinasiiu wieunnueneanidudaug Tusening
msdansfiudnwuazmsindeutie warded 2 Ae auauBduidemas lnsandeudestu
iinvosTngauild sUsanezanamuiuild ddunisusudssqaand@siunisdnns

IBlRNAURUILUILYIEUSAWI aziinanszusenmaudinist e
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2.4 dayanaluvaindnly

a v a [y

ndeliiduliinawmsugiafidfgyensulseniu uazdseanaeuseina Wauwiu yu

o

[

winu Waenue uasiindunen Fafioindundreifonsuusenu wazugnunnidududuusng
- wiloununaeu warndlevien (UgINA Aanges wazaAng, 2551)

FoInenmans . Musa (AA group)

¢

9NA : Musaceae
Yoantiyy : pisang mas banana, iady finger banana
Yoviosdu . ndele ndrensy ndednued ndamunangs Luings

. wazlu

g@,? 2.4.1 SNWUINNNGNUANENS
TR ,  adawlnfuliiudulseian perennial herb  fidhdunvidiuiegldnu
flafuiiongs 2.5-3.0 wes aviuiliduigudnaicdseunn 16 wufuns ieflduseuns
druUszana 50 wuRwns nuddusnuueniidgdesvundes nmualuidvumuns lauly
fitndwun drnluiduwuy lanceolate TufidiBenuumdes Tuliluwa Auludideieumaes
Tun¥1eUseanns 70-75 wuilmns 817 180-195 wudiuns wiulumassdnuiiamauninell
Wi Siseanine aeniluwuunensau 3end1 U8 senimeduasinaliowsniulaenenineiily
agduuu daumenmeegaiuant dunanadunennszme aennszmeiireudredosun i
. yugeulnaguiitutensn lulsyiuseniigule fdnvaessiusety Tneflduvarsdeudng
wiay fuansidunsensiag druvuiiddanendesiinduieufindu 2 ndv ldud ndusou 1
$1uau 5 ndufidnuardunuaisdvies uazndurmided 1 ndu Sdnwaurvla inasiner
wazmefisfimemlndidsaiy inasmedsganiinannedidntoy inasiwedleiifivies
x dunasnadianm duvesdndelifiuduaziFonit wie Seavuvaiunia Ussua
7-10 3 wearvIinandleuseuia 10-14 wa Nadlawin n119UsSENIN 2-3 L9URLLAT 817
Usvanal 8-10 wwufiuns DA uwareudsdu wWisnuaroudiaun ileqniidivaes (nwi
.

2.4-1) usimnanugaaidn 9 Ussuseuulienna ilendreidaiueudu isaninu wasil

nauneN (LURIA Aatioy waspme, 2551)
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d . £ 74 1
MNN 2.4-1 dnvousveananalela

2.4.2 ANINUINADUTIMNUITEHY

ndelidufiviiannsavgnlsununnanavesuseina laglanizlunianans

wagnAnaneuuy laun assys Munanes an glavie wazaiald loun inesyiuas

a €

Uszudsdus nmenziusen T a3 niansTuan Toun s19us niedanu laun aSuns
- - . . alle P—— BTy T —— " T—
AT A IR TS 10 PR TR TR M e T rd g

L3 [~ 1 aad 14 ' a 5 ! =l =2
auysal ggeluidutranaffngaveanisugnndigly Budwsatsbiouasiey Tuauia
nanaiieungunan vl liwusibiugndundrgldlunuilawnnifiuld msimneedym
auWauLse dsainlidundrglivinlaudy viednessiuldlussasaniaie Mindululd ais

Ugnliifuanlisneasded (user qnbinm, 2549)

2.4.3 3Fnsugn

rewlgnndaglimslanglouusiawas mnduld 57 Su yanquanuaznine
50 iwuRes AanAuTiyatuIIMauiulereniit sesfumauielulinierinadnauis \nde
fuinaulinduamaunamisndisamndeanisbifiundlsnniaieluiirniadeiiu Tivu
setuHanALEn AL TURAYIGEINY naunienalsianyssanm 25-30 \wuming
nauAumdguSANaLLY munauau’lﬁqqmﬁaﬁaﬁmﬂugﬂwé’awhﬂaaﬁ’uﬁﬁmammzsmﬁw

v3orunngn Tuszezrufistismisliinduassnsm (uyana Aardos uasamy, 2551)

2.4.4 msiuie

w&nvandrsunseanatnudlnaiusen Widauandivesnudisedn
Useana 45 Ju (fldesliununitll nandagensazuanusednansiv) udadwininiendigme

<4 ° =} & du 1 v ! a wa ) ' ! v v g 4 L4
finna thuanewrdenstulilauegduans amsufiRedrmniastlindietr vdeslens
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masanliliassleunandly Wethenauwrisuadsutnadnivlulsuseu neudevieniedl

[

ASuteu®@efieh (uyaina Aandey uazmme, 2551)

2.45 Yszlpwilvaaddannaiely

wWaenndglvannsndmninweinisfuainnisiauiiamiegsin awvinli

wiga1naIn15Auliis U Mdnseavimdaliiuan lewiwdenndigludululugliims

5o udrvnundslrazaiafesldseuniiiuim wastesesnsuidgwisuiionin 19

(4 13
= o 1 4 ¥

snluresfenndrenmiuinaiduimieisses mitdlidnUszunm 30 wniiudadneen
$15089ndn videddoufarAssmunaly mszdenndaele Usenouseansaiiu daans
gfuflduegrannlunsseiuansieuyadasy anansun wadniauwaznseAuliie
nsadaeas wardisuidemendiu duituan lnsnildenndieaulugiung ALy
Ust1as 10-15 it wddnseenshethezena derenfasifluyutu wasnndrelitiengs
ﬁa’lﬁ‘un"ﬁu jiwLﬂﬁaﬂﬂﬁwﬁwﬂumﬂﬁ%m falAUszanas 1520 il uwdrdseandaeti
avern whlvihuagiuiunseilatuegatiilsdn Wienndelitaesnunidesuaznts
AndauuaigeiviiliAalsaiamly wavannsohllunisvidentn wethluldurgeiie

fn walsl (usef qsnw, 2549)

2.5 fayanaluvasurduungiu

Unduiidiu (oil palm) Sdududalunening lesfindngrunisdseidmans 1191

fudloawaunensni vinnrsiwzugnunduiaiu Uduihsiunasaiulaluanindouduiinunn
!

<

i =

nlukenin vivewsnlé uazuauieide Runsznauiduaziidnvuiduifieniuuswin
wazilauddgymaasugia Teuvgnidunisdunsglinandngs (denan wiguss,

2551)

YoIMeenans : Elaeis guineensis Jacq.

A @ .
FBAUEY - oil palm
RN - Elaeis
0729 : Arecaceae

FaNnoanu S UZNSNNAY WENS1IIRY UuNSU
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2.5.1 ANWUINNNGNEAERS

sinvesrduhtiudwlngarnszaweguinaiafudnlitiu 45 wufuns &

AuvuLLunnluus nalauLarszes 1.5 89 2.0 Was 3nadu Jeastredaardulilailv

a a a

dude uasvimifigasigewns Tussorusnddusziataduladiunine aullvwadud §q

o

Tdnaszanm 3 U finulufnediudduegieies 12 T sufllumguiialausu (Awh 3.5-1)
Useinnvaadluwtadu 2 dufe druvanedudunisessulugey 1uau 250 fia 300 Tu uas
1 v eia [ o v d! [ 1 a‘d 3 d' ol o =3 1 1 v
dufuinetudsu fadudmninnuude Sdidiuau 45 fa 50 Tu usazlussvieriunien
[T = 1 ¥ v al o el'd (v 1
WusgeznaiUseanu 2 U LLazTumanLLaqa]swmfmmmumaﬂwuanwmzLma:uummﬂ,u
oy senidlefuluuveanls 9 fiv 10 Weu Unduiiiulduiewan monoecious Plant fi i
Nganenii (male inflorescences) waztenandilile (female inflorescences) ag:‘luﬁu
ety dnwarnisiintenandsasidunalanenilslutisssesiian 4 89 5 heu IUIUYe
aonthAatuLsazyll $auau 8 fiv 10 Yo uavdIuna wivesmiu 3 @ Ao exocarp oY
v - o \ -l ) o -l v & | o
fuuanas indusiuuasuds mesocarp (Pulp) Wudiuiisgdaluiiiuduly (udiuiidl
Uifugs thladaduunsiuladu (palm oil) way endocarp Snwauziduvdenudeden (ile
afmingiuain mesocarp aanmamé’azﬁuﬁ%maﬁ:uméﬂaq anusadsluvievianeans

i [

o/ g Y < =3 . [ 1 2 )
anme1duUIaNINLES (palm kernel oil) HR1NA@IUYBY endocarp LUUAIUVDAUAAD

fidevuudaddiniaduioulaalsufifinuuduazuuy Hifuge $dmmsevn

9

("SUATINITLNBAT, 2553)

MwN 2.5-1 Urautdu
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2.5.2 ANNWIRGaUNANNZEY

Undsnuduiisfomnzautuanmaionnia Ailunnynuazasivausnaen
9 fenufugauazuasunndn uazesdeshiffanmukudaiu 3 ou Fansafuitufidalng
yoanaldlaaianzdmiansed Seanmauiivanzaslunsugnudiningiu asdeadufusu
wilF i frmmidnvesfumiduinnnds 75 wufuns lifiduiuay amnsadud
1o wazilsmormsgs frmnudunsn-Ansvesiu 4-6.5 aendrsedumeialsiAu 500 wims

Finawasugianisinens, 2552)

2.53 FEn1sUgn

Wnsugn Uszneulude nsiedeuiiui n5nanUgn wasnsinisungy

Ugn (nsudvnisinens, 2553) Gallswazidendiail
1) ASeS8uNUA

msusuindeiud Ardatefivuazaalyl viouuluudaaneldvudeian
ANSINERTwaTNaNaR luwUa ﬂ'm”mLmuﬁmuu%uagjﬁwmmmmuméuﬁwﬁu Taeiatl

JULUUYenuLil 3 WUU Ae

1.1) ouulng Aieuszun 5-8 wWes ety 120 duurdu iwelddu
dunnawudsannsinees wasnardellssadniniuudy @miuouududamioouues
wonoandnauulng fanunitelseuna 4-5 lwas edudszaes 40 suurdu) weld

dwmiurudiTannisineasidianndunasaudananin

1.2) QUULD WENINAUULTUAT YUIANI19US L 3-4 LURT B9

s

Usganad 20 auUdy Feanusavinauutesvunulufuwatvesduuduindule Touudeian

4

ATENUATLATNANER

1.3) YIN99952UMLUT YUIR 100 x 30 x 110 LUMNAT (AIUUUXAIUA

x@n) mugluiuioudlunuasugnurduigiu
2)  ATIMNLUIUGN

wdnwIsuiufiassauulaznesyuiedl 3ansuugniiasandeaiy

@ A

ANUAIAMYBIR UL NSIEUI Rddgfenisugndutdulnnnaulasulasuanuin

figauavaiiauaiionisduasieinas lnefmualiuailgnudneglufimmile-lé szuunis
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=

Ugnunduiduiidey fis Ugnuuuaumdsudnumii ssesdgnimsnsaniinansevune

L

Nawﬁmmiﬂqﬂﬁﬁaﬁmﬁﬂﬂ finansynunenandnanal ssazugnimngaud miuiu

2Ty

ansauTlanweRugngueneg
3)  AswseNvquUgnuaznnsUgn

winnandgnuazUgnivrauiunsegaiiieuisoud Tuneusolufe
nsin3euvauign Tnsyanauidugudig ni1a x o711 x 80 (45 x 45 x 35 Leufituns ) lag

1 4

wenAutuvukardudsuazanAulivszuin 10 Ju lddeRuroainnseaiungy 8ns,
Useunad 250 niureviau ﬁnqawmaaﬂaaﬂﬁ]'mﬁuﬂﬁwﬂwéuﬁwﬁuasmizﬁmz*?qaeiﬂﬁﬁau
fuwsnlaaidauinasyinlidundrveinnsiasaivlanas sz resundnagnesednse Tawainn
aslunquian Tanuduuuastunauudnsldutudramuady fadilerundnnsadungu
ud3edamulyiuniy iWeugniasaudilaudundrasfeseglussiudioafiufussduiuduves

wdasugn

2.5.4 nsuLne

AsausRenraUaNLTuansuaIn1ssaNnaU1audals e (NSU3YINI9

A3, 2553) TTunsulneyilusedl

1) dwuusnazheuniteniedndsaaiurduidulunsazuvasiiissusosuas

Sanuazanfunisdaes warasivdaunzalsudundawdlmseudesiesesiusiunaly

2) dndennzarsinduiniugnlnedaunasgiuannisdunadveanaundutinaiu
FeziasuludduuasSununaiignazsivauasuuiuusyana 10 89 12 wa wadanaili

fodunaurduaniianunsaldla

3)  mnusngimzaeindugniiasdadvuneive Aauiutuddiusnnltazen
fumsldideuunanszazyi Winasrann Aldliaveniednsugnisssun daussdmeany
fudeneu wddddiFouunmearstudeneu udlddeuunmearsurdufiagngaeenne
sulduladnetuy

9 Wauwidmsarsurduiidneonuudiliduiigavinnazviile iieazainly

| P I3 3 o v '3 Y
Ansvuds viewlefalsanu malsarudamisaussyuranashudwiugnuidulaazann




5)  swsunaudvisiidunzatedesuazgniriinsililuneduiiuiiing
~ v I L3 d’ 1 b i %4 =S ] = v = L3 = v
Vinadaudu wasifunalnduisldasnimseanieodli Tunsdlfuurduiiongies naly

Urduaatiuen

6)  awmsumsluvnauiineslindnndaudieglinavinamiaiu n3e19taiu

NITEUILUNUNI L1 LVIAAUIILT YT DN19SEUIUINTINUNALAY

7) wsusavdhfuimeatsaauaznadusludgudnunadulunes

A | 1 o 2 s A o+
MUUNDIE98 LTU IUﬂWSﬂiﬁUgviiv‘!ﬂﬂa'}ﬂﬂ'}ULLﬂiﬂLm@iﬂi@iﬂaumu

8) mafiuifsmald iwesautduiduszfesaduayulifiauines
o Y | o 2 Y = v adw A 13 a
vududuiu ufnfuenlidagiu 2 eu lngaunilaihmihadaniouniaUauuazdnau

& & & ¢
NNV ANaUIAY

9) msfussmNaunay mafunetesansnnuasslumsaremdunesdes

9 ilenathdurentiiluiause aviliusinauvensalududasyasiidnnuiiuanniy n1sds

UndueananaruiduiesdmsiinisnsaeulaenisamelJounauidy Layn1susimvnaas

arfinnvreaquiielilinaundusteseninamavuyvuds

2.5.5 Usslevivasurauingiu

1) w1sa1nUdu Tunisusenevemnsdiulngarldundunndnanuaves
Undy uewinlvined wavdntiu diniasinuzni araandunedy wleainaig uazgnda

‘8%

2) fiegende lnelddusiieg vesurduunduiiegonduneuwiugliviaguy Wy

nsttuanandjandaen dunmmunn duan grlouldvinaiduteu dunswinviiiu uaz

rthu wenandfsldvmeynifalunisdeadns ialeudou wazimesiinadsinag

3) ndenjui Unduiiduddesiunisdondiesonjmin navesrdutmuniuy
drunanlunisfieud wu wunnas UnduunsriiaAfiduloninweianiuvinasesdmule
\uiu

9 or¥nwilsa Ddunareriearunsalfiduendnulsaldensaylilugdiane

&3 = L] ) Y o o 2 (3 a3 ] ]
sanuduiasefsaduiniu enlnalusiauvarssialdrainanurauludrunaneguin

Wy sinuunn wideuly Weluvewnnnldauuuna wivieesaa lununnudly dugnirudu




21

ggemssiuarifoeuiwmiewn difutsninnaunasyieuasiniuwauinngy Snw

VInuKALAER urwtenenvomeigusaienindma liusalusudmalue Wudu

5 asldurduduliivsesiu ieanuaessalunisanussaniuians o du 1iss
Sruduiidnvariidenldauemumuizaumuniuidnvealduasduuiiu Tdnvaus
asuanuisiulnIeTuRwidudn dusuianats dulng Wunaluy duls gevege

[ & | (Y @) ¥oA 2 Y & a
Wulnaes gﬂswaﬂwmwaﬂmu‘lwLaaﬂi‘ﬁlwawﬂszmwmamuﬂwqmumtazaau
Seanunsafiavidenuariuanussanunvavunalugvse suaanidldegranunzauias

(3 o/

ap1u Bainasiiduundu ihluiludiudszneuniiiuausnauegiaue uenatntuUaud

= =

amsaﬁnmﬂqﬂiuﬂizmaLLé’aﬁﬂUaNUizé’uma‘lumﬂwﬂ%LfJuhﬂui'ulﬁLﬁuaﬂwﬁ fidan

avnuliuilsiussdulusuelindu o wudu @dnanuiaunnsidensinems, 2552)

2.6 uINNYIYa9

o s aw o o Y <f ) a [ [ ] & 1% 1
duduanidseiifsnsunisfneanudulilalunisaanausauvisainidenndoely

naun UL J518azidansaandlun1sied 2.6-1

A1 2.6-1 MdSeTRgTestunITHAROUSALYIanAanndeluraunnsUau

o o ¥ a
YaLIA NaNTSAN®EN BN

1ATINSHERETUY HaN15ANYT wuddinisunaudenndle | dugns Tiwaa

Souviswazauiuiud | wandweIendas lnenageuugulasly | (2550)

[ <

nnidenndsuaeie | Yagitmaeluviesdiudufusza 1dun
a7 Aumilerun Yuurawmes Suud Juiue
PMaLYULN 1neldin3osnaiuuin
7.5 w3331 Aden1sudn 3 du/du lu
gnsdiu 10:1 9:1 8:1 waz7:1 wuiniae
Usvanusia 5 1iie ldfmuuandisiuly
Frunnstugd dmdusasdufionnzan
sEwineguduiausratuegi 10:1 wuin
Tua1usaLa1N U aNNAIUNANLATO
néoariAaduve Nty AuaLAd

fi1 15528418 kazldn Winduiseay

13.2 48.0 34.8 wag 27.6 HIUAIAU




H. ~ d‘ dl v o/ a 1 LY 1 <N 1% 1 L3 t
A9 2.6-1 mma}smLﬂawamumswammuamLmenLUaanﬂaaalmmauwwaﬂwau (»9)

oA o Yy a
Y1504 WNANISANEA 919949

3

nstARdeInEIsauns | Han1sfnw wudtdrunanmanganly | ugua anphan
PNLAYIAAN Asdaiondsdauviafidauninuazsl | uasany (2555)
nsnwRIkazUIaY UsEAMBNINATUNG1ITUAIUTBU HANT
ey NAABULNBNIHAKAREIUIINNULAEN
Unauseiamigiu 3 Ussian asdled
wdgnolinandnatuaign Ae Seuay
30.34 5998911 AamRUMTEINBRAEIAN
Fudgansulnld Wnandnoiudosas
21.01 war 18.69 awddu ienaassld
dun1uUdn arunaranluuiduan
-AyIRREs natdIRsan wautuiee e
NINSNeesTiesIs 9 531 32 ans lag
Tnutsdudvendududlszaulv

Wolndauisasaduwviale nanns

VAABINUTT LTDINAITAUYIIEATAIUNIY

Undunauduaiugadusa gasniauidy
aanauyouyning anslulndunanyy
NEW3INALYIUERY ansasuiauNand
dnlnanazyiudosniotiioy Jaunm

v & a v o o =
woldiluloindale diugnsdu q &
Aaunldmanzanlunisinduioinda
Sauvia ilesanenlulinduiaaiuunn i

ANNSoUA ThudwasdauIn




dl = d‘ dl 2/ o/ o 1 o/ ] - i % ] L3 1
A157197 2.6-1 TeTABTeIRUNISHAR U ALYNIINWABNNA el UNaNN AN (9D)

o o
Y1504 NANISANEAN

AnwINTHENEY HANITANYY WUIINISNARBUANTTOUTNW
gnUYiaaINau AN FIUAIUNINUINTIUH TR T ousT gy
ATAEWIMINAZEIY | YU 238/2547 wan1ie AuUVURIVLILAY

winiudenas HANDULNUNIUATYFANENT INNTHEN

gudauvia FIdelevinmaasniriagms

2 9iim wwWaunu 5 9ns1dIu Ae 9:1 8:2
5:5 2:8 waz1:9 anvazausauvindugy
NIINTTUBNVUIALAUNIUAUINANN 5
WURALLAS AINEYT 10 LEURLLAT LR
33 Alansudonisrusudiung agulain
Larusmuvia A g unanse ity
nraturni1Lasauritud vruacluy
snsdu 9 1 Jusnsrdudlirinny
fouggm 1WA 6,580.10 Alaunaed/
Alansy NanITATIERAUNUATHAALAY
ANUANAIMIUATYEAIEAT WU USA
wiaiifidiunanssninsdunzatnenin
wazarumidudenaslusnsigm 3 : 7
fAraussausniauiou (indu 5,003
Alawpasd/Alansu TWAENIITOULNIS
AITUSBUNIULN UAUINTFIURE A A u
YUBU 238/2547 wardAununIsHin
WU 5.35 umseilaniu waziiledifngs

NNSHANA 400 Alansu/Tu Az@unsanu

nulinelusseziaszum 1.4 Y




24

PnideiAsdesasiiuliiTagmdeldniansinuns Wy nvatugnirn miiy
dlznds Uduniiiu wWienndre uasieiendae iWethuwdndusudauansatisan
mslomdmls! wazdoutladyminisidnvesluguuld Ssdasdniangaiunisiun
naadutusaus dulngaziludnsndi 10:1 w38 9:1 ﬁ’aﬁu:’?”aﬁqau’l,a]ﬁmﬂﬁaﬂﬂﬁwhi
Fudutagmdeininnssurunsuusiundeaureanguiamiageuinizid fuaun iz
gnaUngan N IARNQQ LLazvmﬂwéuéﬁaLflu‘?aqmé‘aﬁmmmu‘ummmsq&ﬁ WU
fuatunin sunetneyean SRR umandususauisionun 7 gas B(100:0)
B9P1(90:10) B7P3(70:30) B5P5(50:50) B3P7(30:70) B1P9(10:90) way P(0:100) Lﬁamqmﬁ

Angasgninasaudionndiglifunsaunauds




a o/ e’lj [~ o & 1% ] I : I = el’ A Qy
MFedidunisinudenndaglanarniauidy Fuduiasdiunaiudeauiniu
Y9y udnwenuulUlelun1sHan o 1usauYiY FensTUIUNTITEALEY LAININAdBY
autAvesdusauva musnasgIuNEnSusiuTu 238/2547 (USnuanuaulazA1a L o)

= wa o P at -1
FIUNFUUNDTUS) WINUATLBUNAIU

3.1 NTAULUIAANISANEN

[ [ a = [ a 1 @ ] & E% ]
A ndunssustndanisanwmudululslunisudnaudausainidenndnelnas

YNUIEY HAAIRININA 3.1-1

o 1 a = v v v ﬂ’lﬁuﬂiElll')ﬁﬂﬂ']‘l/ﬁUNa(ﬂﬂ’lu@ﬂLLVN
AnwdayayiegiilagAuandeyadnn -

- P e oo o A b - mswsudenndeluazniaidy
DULMBILUR KUIFAD ITUIWYNLAYIVB

- AT laannmrﬂmaxmm hau'[‘vmlumu

DU 1SN LAL D DNWUUITUINY
Al ‘EWWE MNQQ“UUJ@BW\E lﬂi‘VILLa NQEW‘U‘V}“QT 7'1

| :

oRUsELaTATURAN SRR mswdngusauiannUFennd L lnan }

NIIUNAL NamUe 7 9e51@ (100:0 90:10

T 70:30 50:50 30:70 10:90 wag 0:100)

AATIEANaN1TANY \l'

- Jies et osaveaha

. P ATVNAFDUNNBAN
Snsrefunumsanleiu -
) - ipdaun1suy
- MSANNSTUNNTISEAUAINGR 50 crikae

1\ 100 cm
4 ) J

AINAEDUUTLANTAIWANST IEUYDIE U /
FaunsannAsnndrlnauniaundu ATVAABUNNAL
= . & . v
- ASNAADUATSAA LN & - S uiy - YSuauan
- ﬂ’li‘lﬂﬂ’d@'ﬁ\h&? .ﬂ’]Wﬂ']'Sl‘U\ﬂ‘U - 'lﬁll']mﬂ'ﬁiSW!EJ - U‘%mmm‘ivauméfﬁ

N\ S )

AWA 3.1-1 NSDULUIANNNSANEN

[

UA‘;

110N, 2563



26

a/

3.2 YaULYANISIVY

v & a

MATrildumATedmeasduiesufjuiinis Tagldiudenndrsliuagnisurduan
wandunadu udnilusawisaenseuiunssaduliutaiudsudaduiseads
Anwtanun 7 gn3 lHun gas B(100:0) BIP1(90:10) BTP3(70:30) B5P5(50:50) B3P7(30:70)
B1P9(10:90) uay P(0-100) wamagauaNuniNzallun 1SRN IUSALININNINTEIY
NAnSeusiuruauSauY 238/2547 TnfidiinTeuseansnimnisldau

3.2.1  nguitagildlumsfnem

1) wWasnndawly lisuaauewAsIeiain ngulamiaguauinizien fua

Nz gnedmzeeu Janinimas
2) neUndu 1esumnusyAs1Enan a1uuIaureIuIglsdl Yuula fua
Uundn gnnedmsyay Jminings
& o
3.22 waUlLANUNANM

1) anwuiwnsusazsauvsauainidenndiglunaunisundu  audinenen

walulaBniswaniiu wyil 5 duavivdw Sunemalug minaswan
2) dnrufineasvaudivesniudauvisanniudenndlelanaunisuiay
w osuAnsduneseunariosfURniaed audinermans uninerdesvigaswan

3.3 Jaauazaunsad

33.1  Janiildlunisfinm
1) dnjufusunm 200 ans
2)  AsnlarlnIaun
3)  GELATITOUVUIN 1 TaAIUNT
4)  szuwnssbidmsunn
5)  fananadn

6) gulefupuieu

7)  wivezgiiileu lues 20



27

8) nmevaililuy
9) wndala

10) weslufines
11) wvisum

12) dnines

13) 97 crucible
14) p30eth

15) ‘qﬂ‘mmu,a::ﬁam

16) NS¥ANUNSOU

33.2 gunsnitlélumsAnm

1) @8y (hot air oven) u D-91126 Schwabach fv Memmert

2) w1 (furnace) Ju RWF1100 Evie CARBOLITE

3) Asesuauvunaesfives (bomb calorimeter) U C5000 v IKA
4) \p30e%a 4 sums (analytical balance)

5 in3esncmusauia (wuulduseaw)

6) Iﬂ@ﬂm’m%u (desiccators)

v

7) A3eada 4 fumis (analytical balance) §u AL204 B¥e METLER TOLEDO

3.4 NISATBULASIAUTNEIAIE1Y
myReildiegruudenndrglidaluiannindenninnisndnndisaiu wagnig
U1du w1yl wdnsnauiduay ualidunsldlunisdaduniu Jsreasidunsail
3.4.1  mswssudannaleliuasmuiaug msunsHana U ALY

1) mawssudenndsly leaiususiunldenndqelaniduiaguiens aan
nauamAIYLYILNIZEN suainizen sneUmeeeu Jminimas Ussuim 110 Alandy

umnLARLALAIEn e lamnuduuseuna 1-2 dUa




28

2)  mswieunaunay iususumadumidutagnienis anatuuduves
W wuwa duathundm suneldmeven dwiaivgs dnndaliluiudng wua

10 wuRes thunanliuieatin iivelamnudulseana 1-2 e

3.4.2 ANSIATIUNIETULNONANAIUDALNY

1 nswnwdenndaslusaryas dulmdus wles ISR Ut e liinunIngd

aulaanunsovinleg ddunaunedl

1.1)  wdennagliuaynisunduiiuieainundaimdnneun wavdily
Sauasutunzatusninldadusmnaiuauis 200 ans Unelanenlvainniauiuien

NFNLNAUUUNBINUNNTVBUAUNT

1.2)  galiudnamieien dilwdesquszina 2 Hilus vieauninauiia
AiudvmesnunUassniu
13) antmimualindeussinmmsmils wdvihnsunseludndszanm
2 dlas vieaunieTudungu Wasuludunianen
14) wdwneiuddsudainduguiudenan waaeiinislniiaia
€ o ) 1 Y 2/ & & v 1 [ o/ a 2 1
anysal vinnsUaudesaiu wagniiainn Asislildanududias svanm 1 Ay aglanu

Waanndrelduazorumaundy et luadsdusiudauvia

2)  mavwetuudenndrgliuaznaidy leenisinudenndiglinagnig
UnduieIonld aude 1 wwmunazualaziduadislniaun udITaUMEBAZUNTIVUIAA
1 fadwes deldidunsudrnefiulilugsdy ieldsatuarutiu vinfiuliuiu Aeunisle

Numsihluaunseflawanlaninudunou

¢

3.5 35n159ATIEH
& v o 'Y ' ) A 1% ' | ¢ P
nsAnwtiusenevlusiy mawssudasidlruaruldanndlglineaiun1auiduine

NARGIUSALYY  A1sTusUetEuTALYY wazn1sveasvantRved udauris (@miy

nmUsEnauNSAnwLsaztunauwanaliluntaxuIn )



29

3.5.1 nswwseusnsidlunauvessauildannalelywazarunisrdumeunly

NAMDUITUDANY

Peauudsnnanglivaznaaiunisurauunaudulaglgndaiud s na
Wudussarumudnsidiunige suansliluaisi 3.5-1

A19197 3.5-1 9ns1dIuRaudannanelansnsnIuniaay

dnIdIuNENEY e , ) . .
.y . pagudsnndte | wesumsundy | wldaiudiusugs
wWaanndaeld: | gas - . —_ .
. (Alan3u) (Alaniu) Rlan3u)
nUau
100:0 B 1 0 0.5
90:10 B9P1 0.9 0.1 0.5
70:30 B7P3 0.7 0.3 0.5
50:50 B5P5 0.5 0.5 0.5
30:70 B3P7 0.3 0.7 0.5
10:90 B1P9 01 09 05
0:100 P 0 1 0.5

nuewma: Tdurdeu 1 805 Ynensau

3.5.2  MIVUFULBIEUIAUYIN

Teearuildonnalslunarnantuniauianunaunuwtsiud s uas anu
sasrduiinmun (dudaiudrzuda 500 niuwinduynans) udathludauvislagldiniesdn
dudauria (Iuseaw) Faawdauwniaild aeiisunsanseuen adinunine 4.2 wudiuns

=i 2 1

ANET 11 wufians wasiignsinansvunadurngudnatiend 0.6 wuRuns diaudauva

Fleludsdmtnneunin uwdnirlusinuasivelaninudu WWunan 10 Ju Ssauninanuay

wAsasin

NATINADUAITUTBIEUSALYITINGRL aTieaeulaenIsnTudauTld
Tugawanadnudrlauingeluiu ihluanuaaiialuuszan 30w dunalevhiiifiedu
meluganaiin dudalediegluganatadinuansyitdiudauvisdaiinnuiugs desiluan

wansaLielfauwisain Welhluneasussldamilndidesnuduaiannign




30

3.5.3 NNTIATISHANURYDIATUDALNS

AR VALTRVIA I UDALYIA USENDUAE NISIATIERANURNINIBAN

A15NATIERaUTRNINA karn1siAsIeUsEANS A NN IEau 1neliisn1sIeszvieail

1) nFeseaudivianeni l9Ensfnwdnvaeiily nsneasunistu
douaznIANNSTWNN HIUNSANYIVEY (aTidnval AASWNS (2560) T easidennall
1.1)  dnvagiillvesniudauia nageulaegienivar Tdnvaslugy

N3anTzUen Acatitaus usie wazwanintedie dmsuauinazldnisinseiiasidesan

aulles (vernier caliper)

1.2) nrsveaeuni1slu neaeulaglddotuiouniudauria livegitaude

Wiy megeuiinnisuaninunIadaasgunuisiy

1.3)  ANSNAEIUNISANNTELNA NadaUlauN1sUaesa1ueRLYINTiSEAUAINY
49 50 WuRlns WarsyAUAITNgY 100 IwuRuins iagitfeud udauvisivdesasnduiings
waninnIedansgumusy
PN eno USRI INUdanndgltnanvn1audusns 1@ unluiAnng
waninuazdansguidia Tvhnsleswsiaudinaeiluduneusely
2)  msesievauvAniaeil

nsneasvandAniuaivesausausanildenndieliuaznnsliau lag
n5thaudawvisanUdonndgluiarn19aUIauNIUAKAE TPUNTUNZLATIVUINAT 1 Tadluns
wénhluneaevanUivesdusaurs Usznaulusensiiinesineg saansliluansned
3.5-2 snwazdunisnsvageuiarmwUsenavuanslilunnanuan @

A15199 3.5-2 N1snedavaNURILATYeEUdAweanNUAannawlunaun1sUdy

W1 lines IBn1meday 81489
USnanatiu UNSFIU ASTM D 3173 ]
USunauen 1MTFI ASTM D 3174
YSunnanssewe 195§ ASTM D 3175 - dninamanasgsdadon

o ‘ v PAAMNTTU (2547:n)
USauAsuoumsn | 4msgIu ASTM D 3172

AN oU MU ASTM D 5865




3)  ASIASIERUSEANSAMMNIS LU

neaauUsEansamnis IuTesaud Ak nldeanndglunaunisunay
s ldnuase sensmnhaulusniiiessdane ssoznandiiuien nmswrlvsinng
e (19U n1sandnli nsuanUsen Aty s wazndu Wudu) wieuiuuisuiiioy
auRman i usaua@oarnnae) wazaulivaly wasyhnisduamauiild §ws
A lug wasuseandainnisldauresaiudaun (Fane 1@ndnig, 2555) s1eazidun

FFn1Ivegaunarn nUsEnaULaAI lUNANLIN ¥

3.6 MyiATIvidaya

I‘uﬂﬂ'ﬁLﬂiﬂzﬁﬁﬂzLLUx‘lﬂ’]ﬁLﬂi’\%ﬁ‘le’eJ;JUa’e)aﬂL‘fJu 2 d fie MTIATIERTRNANNADTA

waznIFiAsITRUUNSHanlewu HTuaBundall

3.6.1  mMsiAsvdayaneaia

D msieswideyanisadifiBanssaun iy Anade Jesazuasdiudeauu

UIRIPU

2)  n1shAseRdeyan1eatifiigeg1sds 1agds Independent Samples T-Test

iellSsufisudnsdunafigavesitudawisainiienndielunaumiaas

a 'y a A w
3.6.2 ﬂqsqlﬂi'\zwﬁunuﬂfliﬂﬁﬂLUENﬂu

lagAWINAUYUNTHARIN

Y

1) ar¥mgiu laun wWienndaely niaurdu wlafudivends uazngatuznin
(4 Judeinds)

1%
) LY ]

2)  meiiunis laun AnsnaiudauvisuaAdusuiudaun




und 4

NALLAZN159AUSIYNANISIVY

dmiunanisinwanudululaluniswdnousauvisannidenndrelunaunisudu
Aduauddsndndudiussau lns@nvvionun 7 ans B(100:0) BYP1(90:10)
B7P3(70:30) B5P5(50:50) B3P7(30:70) B1P9(10:90) uaz P(0:100) kaInAaauAINunuIzasl
Tumswannuunasgiundadueigusu 238/2547 auiednwusednsamnisldauvesanu

< 1= al U a 1 dv t e.'/ = = o/ ‘&J
WsuileguAuaudawis@eaannnang) wazanuinil dswazidendail

4.1 wansuanrdarunlionnaselunaznisuiay

Nan1sHARNIaIUIINIUAaNnArawarn1UIaNlaetn lUIAe 3TN LTIY (W lud
11171 200 A9 1daan 4 $lug) wantsAnwinuindleldidennalelauvs 11 Alansy
asonanitunuivdannalely 5 Alansy wastdifumenuiddannaiely 3.76 flansu

A a

I~ v a [ s ) 1 v} : a v d‘* 1 o [~ a o
M3 oAR U pUasNARS U UDINIOIUYINAY 34.22 (IagtUunNLRe) Fanan1ulsnwaelUudan
Geaudun  diuvnaunduwis 14 Alandy @ausardamduoiuniauidy 7 alansy waslaidu
NIETUNIIUNEY 3.51 Alandu uSeAnlusesarudniusiuaneauviniu 25.07 leaunin

W) Feeanusidanwazidudan (Judu Weoveaiu (m15199 4.1-1 wag nwd 4.1-1) e

Wisuifleuiosavndniusivossdiuia 2 via ssnuindfenndlglilvidesasniniueige

AM1UNaY

=] o~ o 9 a o ¢ ' -~ ) ' ¢
a15787 4.1-1 nsilSeususesasuanfusvewauIndeannaseluwasnialnas

Y v a o ¢ ' g o 9
@ Ea(ke) Sovazn@ndusinsulaguminuis

U@any | w2ansau

an wa (ke) (ke) WARAMTIALR | SopaswAnnmuninle

5.00 2.30 1.73 34.60

Wasnnaauly
6.00 2.70 2.03 3384

7.14 3.57 1.79 25.07

3.43 1.72 25.07




33

(n) mmwﬂaannmsﬂ‘u (@) NanTUNIUEY

AN 4.1-1 Sneaey Um0 UTAWNY

4.2 wanisnedavaNUANIINIEANYRIEILdALYIIINURaNNa e luNaNNIIUEY

nan 1saaavaNURNIINEANve I US I niUAanndglinaunisunau vis 7
Gk B(100:0 ) B9P1(90-10) B7P3(70:30) B5P5(50:50) B3P7(30:70) B1P9(10:90) way

P(0:100) Inefiasainandnuaiyinly saudanistusasnisannssunn ds1uazidensiadl

4.2.1 uansneRaudnunzialUvasaudauiINAsgIUNARTYiYuTY
238/2547

nansAnudnuasitiludusauviais 7 gns suninsgrundafasigueu
238/2547 wuhndusauislsunsadunsinsruenauusifiud fvuawiiuynieu fe
ANA 4.2 IsuRiins AEET 11.2 Wuising waeliznsanansdadownadurdugudnans
o6t SR RenStylkiTetuAnd 1 (Aawi-4.2-1) S lusunansgin
nandnuaiguTu 238/2547 deRarsantsUsinauaziminvesdiusauisasnuinguse
wiaandenndaglanauniaurdugns P0:100) (Lifiidennde) frwiindan e
78.23+0.32 n¥a/Aou wavannsandndudusauvisléuniiqade 22 Aew lesainwsdu
yadufinauanimedudonndaeld Wethuwdadududauvisudramnsandnld
Usuaufiinnnd drudwdauvsannuienndrelinauvnautdugns P (100:0) (Lifinisunda)
fidwiinanniian Ae 106.124033 n¥u/Aeu wasfiviunufeuiindnldsande 14 fou

(mswﬁ 4.2-1)




M13190 4.2-1 HaNIIVNAFBUSNWLI IUTIaUS ALY

34

dnIdIungu Jww |, 5 . . -

. — umingiy | ¥munau

aulasn fa7uan S A7 | AU | 5499

. gns . Sauvisnou DALYV " d
naty: uny AN | 817 | nans

. = an (g) an (g)

nau (naw) (em) | (em) | (cm)

100:0 B 14 162.50+0.42 | 106.12+0.33 | 4.20 | 11.20 | 0.60 | @adnaue
90:10 B9P1 14 159.36+0.36 | 102.244027 | 420 | 11.20 | 060 | Aeadiuaue
70:30 B7P3 16 160.80+0.40 | 93.10£0.22 | 4.20 | 11.20 | 0.60 | Fdavinae
50:50 B5P5 16 157.11+0.49 92.59+0.25 4.20 11.20 0.60 ﬁﬁwaﬁmaua
30:70 B3P7 18 145.74+0.38 82.82+0.38 4.20 11.20 0.60 %‘ﬁwaﬁnaua
10:90 BP9 | 20 138564033 | 8054030 | 420 | 1120 | 060 ﬁﬁﬁﬁnﬁtﬁﬁﬁ
0UT00 —p |22 | 135905040 | A 232032 1 920 | 1120 t 080 | Fenivens |

I

I \ ! o &, el w a o o ,
nuNn: mwuﬂ-uaamuwauﬂauuﬂﬂamﬂumu WINU 1.5 ﬂIﬁﬂill / 9RTAU

AUBAUYY

B5P5 (50:50)

B9P1 (90:10)

B3P7 (30:70) i B1P9-(10:90)

1

. B7P3 (70:30)

P (0:100)

d o .'I l L7 t
AN 4.2-1 dnwausyilUursIn1udnuna




35

4.2.2 WAN1ISNAFIUNTITUULASNISANNTEUNNTBIEUdALYIsanIUAanndaelY

naun1UIaY

nan1sAnEI91An1stdusauritanUdenndrsldnaunisunduia 7
Ssnd uwageun1sTuMelenulaNIANNSTMNAITERUANES 50 ke 100 wuRLnS
wuaudauianiuionnaielinaunisndu ans B(100:0) BOP1(90:10) B7TP3(70:30) uay
B5P5(50:50) Lutinnsumniinuasdapaguisin druamidauvisgns B3P7(30:70) BP9 (10:90)
way P(0:100) fidnwazduazusniin (M151ed 4.2-2) ledududauraa 7 Snsrdaude
fia azwududauvisgas B3P7(30:70) B1P9(10:90) wazP(0:100) didnwmsiusizuazuaniin
e (nwdl 4.3-2)  FstufAfeTadonlddusauianniidenndrglinaumiardy gas
P(100:0) B9P1(90:10) B7P3(70:30) waw B5P5(50:50) dsflavuvAnnsnienmilimanzasly

AnwaudAniwaiinely

(N) NANTNAFBUNITANNTEUNN () HAANITNAADUNITANNTLNA

= o a P ) a
NEAU 50 LYUNLUNT N3¥AU 100 LYURNLUNT

(®) wan1snaaaulaenisigietu

ANA 4.2-2 HANISYAFDUNITANNSEENNUAL NS LT U TUBAUNS




36

AN9199 4.2-2 HANTISYAFDUNISUULASNISANNSENNVDINTUSALNA

dnIIFIUNAUNTY ASANNIZUNN

wWaanndawle: gns n15ldiety FTAUAI NG TTAUA NG
mMaay 50 \WURLIAT 100 \9URIAT

100:0 B v v v

90:10 B9P1 v v v

70:30 B7P3 v v v

50:50 B5P5 v v v

30:70 B3P7 X X X

10:90 B1P1 X ) x” X

0:100 P X X x

wanewe: v iunsvegey X likunsvedey

4.3 wan1svedavanUAniuaiivasdiusauisanudanndlelundunisungu

nansvedevautiniueiivestusauvisanldenndielinaunisindy vis 4 gas
B(100:0) BYP1(90:10) B7P3(70:30) war B5P5(50:50) 1aeW9150u19NNINTFIUNENTou
guruaudawvs 238/2547 Tududunamnuduwazatniuiou duufunadt Uunw

a1558y 5B uuAsUauRI WuanURusynauiiiy d5eazidendal

a &
4.3.1 WaNINAFIUUIUIUAUYU

naFUUTINuANLTuYe s uSauaan sl iR wSinaveniinuvde
Tugusauvie n§a3nN15NLAR Yesveaniauwuildulsednnmvesaiudauvia lasgiusn
LLﬁqﬁﬁﬁwmm%uqa tineslmanudoun HaNITANYINUIIE1USALYIEans B(100:0) diAn
amnfuialugagainfuiosas 8.30+0.35 spsaunAed udauriagns BIP1(90:10)
B7P3(70:30) war B5P5(50:50) fiAadeusunannuduintu 6.42+0.08 6.40+0.17 uaz
6.18+0.50 MUEGU (AINT 4.3-1) FauansliifuinanuTuvesdusauianaindu
Wasnnéold Fadleifuusunamssumadrduasii i unamuturesausauridien
anat Iaaifounndnsiduiiamuunninstusgreiidodfyiissiunmndetuiesas 95
(P>0.05) snviugns B9P1(90:10) uaz B7P3(70:30) (Meadifwuu Independent Samples
T-Test AMAKUIN 1) LilalUSsuifisufuAassIUNEnT sty 238/2547 wuiidiush

wvlsgms BIP1(90:10) BTP3(70:30) uaw B5P5(50:50) iulunmineusisnnsgu




10.00

8.00

&

F0YATVIIAUYU

6.00

4.00

14

2.00

0.00

a WIRTHURER SN

8.30+0.35

AIUBALVN < SPuaY 8

6.42%0. 08 6.40£017 ¢ 1840, 54° | (u%.238/2547)

8 B9P1 B7P3 B5P5
(100:0) (90:10) (70:30) (50:50)
ansrdau

B wynefa saetdenndeit P et saemminiiay
srsnwsutiaunu (a.b.c.d) muneds LiwansesduegelidedAty fisgaumnudoiudesay 95
(P>0.05)

e ANNATEILTRIUTNINATNTUANNIAITIUNAR S eIt 238/2547

AN 4.3-1 YSunauannudueesnudauvisatniudanndalelunaunisuieu

4.3.2 wan1IagauusuILen

AS5NAEaUUSUINLE1UBINTUSALYITI0 U AR T US L d e son)

mmé’amﬁawwndwuﬁﬁﬂ%umﬁwqwzﬁmsumluﬁﬁbjaugscﬁ NANISANWINUINDIUDN

uvieges B(100:0) fiuiandngeand fidadeseray 19.87: 0.40 sesawmAorudauviagns
BOPH56-10)-B7PHT70:30)-uat-B5P5(50:50)-HanansySuiana NIt usaeay-18.62:0.45.
18,5140 37 Wway 12.94+0.4 AWERU (NINA 4.3-2) Feuansliiiuindaiinysunamnsaiu

VaRRIREN

“‘Vl'ﬂ,‘VI‘UillWNLQW‘U@QGWU’G@LL‘VN’dﬂaQﬂ@ﬂﬂﬁﬂx‘lﬂUﬂ’)ﬂ’)’]&J‘UU IﬂEJLﬂ?J‘U‘V]ﬂE)Wi'Wﬂ’)u

fanuuandsfuegrafifoddgiissfuanudeiudesar 95 (P>0.05) unifugns B9P1

(90:10) wargns B7P3(70:30) (Muadifiuuu Independent Samples T-Test MAKUIN 3)




b b
18.62+0.45  18.51+0.37

C
12.94+0.44

LvagUIuaen

¥
J98a

B9P1 B7P3 B5P5

(90:10) (70:30) (50:50)

ansndau

= v = | i = 4 ¥
NU8Lne): B ey NQQ"IuLUaaﬂﬂa’JU‘L'U P %1899 wanuned1as

a v o @

Fonwswileuy (ab.c.d) nneds ldusnsesiuetsideddyisedumudetuiovay 95

{P>0.05)

AnA 4.3-2 USunaudnvesnnusauvisanidannatelanaunisunay

4.3.3 WaNIINAdUUITNUEITISINE

N1SNAABUUSUINANT SLNEUDID TUD ALVIITIOUD ALVIINTUS U uaNTsEINY

wnazanialnleiniingt wisdalnlaliuwiiduddesdu nanisdnwinuiraudauvs

393 B(100:0) TUTunaiarssuivegean fienededesar 40.91:0.66 setaunfednudnuviegns
B9P1(90:10) B7P3(70:30) uay B5P5(50:50) fidnadsiesazvesuiuimarsszmemiiy
739.8320.95 39.55+0.49 4A¥39.26+0.62 AUAINU (NINA 4.3-3) \AOLAAIIIAUINB LR
USinaumssumnarduasyi S unmanssemveessus auvisidinanasdaaenadasfiuan
anutuiasUSinand wasieunndnsdnlifiauuandrsfuegalifoddyisefuai
FotuSevas 95 (P>0.05) gnLiugns B(100:0) (Meadifiuuy Independent Samples T-Test

NANUIN )




39

41.00
40.50
40.00

3950 |

svanSunaEsIsIVY

39.00

oua

¥

38.50

38.00 v — i —_—
B B9P1 B7P3 B5P5
(100:0) (90:10) (70:30) (50:50)

ansadau

= 4 - w ¥ - v ¥
wigmeg: B e AITUUABNNAIEM P MINB0a K0 ILMIUAN

SR P |

fsnwimileunu (ab,c,d) mneds LiuanAnfuetadivedAgnssduninuidoduiovay 95

(P>0.05)

d = 1 o ! v 1 [J
M 4.3-3 YSinaansseiveresnnudauisanniudesnnalglnaunisund

4.3.4 wanIINAEIUUIUIATITUBUAIRD

nsnaaauUsuIuAIsvauAIfIvet1udaune uanslviiutauSunw

arsusznauatsuauluausALY Iﬂﬂﬂ'mé’mLtviaﬁﬁﬁmmﬂﬁuaumﬁ'zqq shalwlauiu
Han1sAnwINUINEIUSAUYIIgRT B5P5(50:50) flUsurma1suauningegailaiesay

41.61+0.97 99AIABAUSAUVINGNS BTP3(70:30) BIP1(90:10) way B(100:0) fidade

. Sovasverd UM T U UM IYTTU-35: 54208735 132096 uaTr 30:92:0:83 - me iy
(il 4.3-6) Tnguandliituiiloiumasumisunduazyinliusunamisusunsiabeian
aetudensadufudininutu Viunud Uinaansseve uasifeunndnsidiudiany

wansinsiuegalidedAgnssRuaueiuiagay 95 (P>0.05) unliugns BIP1(90:10) uay

ans B7P3(70:30) (seadifiwuu Independent Samples T-Test AMANUIN 9)




40

Cc

' e 41.63+0.97
c - —
'S 40,00 ® 35134096 35.54£0.87
s 30.92+0.83 o
[y
& 3000 +
s
]
% 20.00
=
& 1000
(1]
) -
0.00 - — = - = —
B B9P1 B7P3 B5PS
(100:0) (90:10) (70:30) (50:50)
ansdau
e—S3000AN B afs sasnlEanndanla P vssis Mesaunasuaim o

Y - Y -t ' [ ' = o -l [ L B
Fdnwimiiauiu (a,b.cd) wueas liunnAwiueyideddgnszduauideiuiosar 95

{P>0.05)

Al 4.3-4 Usinaansuoussivesaudauviveiniudenndislunaumaiay

4.3.5 WaNISAdaUAIAUTaY

nsveasuAImLSauTesdudauvismansliiusdnan N s Iiwa s

Souvis Fasudaursimsiiiimnuiougalassnnsgiundndusigueu 238/2547 Avuali

laifinn 5,000 wraesieny HaNIsANY MU USAUYisgns B5P5(50:50) iAmuiau

aeqeiiriaduwintu 5083.16£21.39 uaasiseniu seaaunAstdauriegns B7P3(70:30)

o —mum)m_umm_ﬁdﬁmgmﬁﬂﬁu 4.686.26+27.27. 4,332 14+36 71 LAY

3,883.56+30.95 WAABIRENTY ALY (Mwdl 4.3-5) FauansliiiuindafinyIunamsdiy
-mamémzﬁﬂﬁmm’m%'awmmuﬁmuviaqaﬁmﬁam’mmﬂ'wumﬁaﬂnf‘ﬁul-tiﬁmmiuqq 3
dwmaroUBinanduasArmniou lneyndnsdufinuunndrsiusdifed dyisedu
auledudosar 95 (P>0.05) gniugns BIP1(90:10) uay B7P3(70:30) (Mrsafifuuy

- =3 = o ' =
Independent Samples T-Test AMAKNUIN 3) HBIUTHUNBUNUANIATTIUNEANNYUTU

. 238/2547 wuirgudauvaiiouyngas bikuinomieniiugns B5SPS5(50:50)




41

d

6000.00
‘ - C 5083.16+21.39

| 2 4332.14436.71 4686.26+27.27
e WIATHIUNFR AU
§" 4000.00 2IUDALVA > 5,000
S LARDSHBNSY
=
@
2 2000.00 (up.238/2547)
£
&«
(e
&
0.00 —
B B9P1 B7P3 B5P5
(100:0) (90:10) (70:30) (50:50)
ansdau

mneme: B mneils maanudenndely P vunelis meauniadian

s

AIONYIMLaUNY (ab.cd,) Mueh lUuANANNUEE NIUBEIRYNIZAUAINTONUTBEAE 95
{P>0.05)

MINEH ANIRTPINVEIRTINTOUR NN ITIUNER Ty 238/2547

l:l U v ' @ | = 2 ! L2
2NH 4.3-5 AruseuvesnusausaInUdennaslunaunalau

4.3.6 wan1siSeuiisuauuaniuaiivasanudauvisanlasnndnelunaunig
Unay
nsilSsuisvaudAnisaivesn usawsainidennaleldinaunisuiay

aa

Kansfnwnuausauisanudenndrelanauniuidugns B5P5(50:50) Wugnsiaian

9

2/

Wesarniduaiudauvisaasiivsuiuninuiuiesas 6.18x0.54 uavAIAIUTOY
5,083.16+21.39 upaaisieniu ilulunuunasgrundndausiury 238/2547 3adulylanay

o = 2

WedaTIn i ﬁu’aé’mmﬂsummuazﬂ%mmmsszmw‘ﬁq@whﬁ’u%’aaaz 12.94+0.44
Way 39.24+0.62 auddiu wazdidmsueuaiiigeanviniuiesas 41634097 fuuliagds
Lidulumunasimsgudndauwisivihlangeuiu (ansneil 4.3-1) uasiflewSouiioudu
N3ANYIVEY 9031 8rFINate (2552) wuhmusawisnniudennaglunaumisuaugns
B5P5(50:50) inhdudaurisaniudendenyden iesanniimarutiusniasiidia
$ougand1 wazn1sfinwives dugnd 1iiwas (2550) wuindrudaureanniudenndaelanan

n1aU1dugns B5P5(50:50) Aniraudaurieannildenndisuaziniandie 1eea1nien




42

] puukazUIIadsniwazfiriauseuganituasidulumuinasininsgiundndue

YuUvU 238/2547

d' ] < /e 1 [ 1 = 14 1 [ L g
A1919% 4.3-1 nsilSeuiisuaulRvesatusaunisannildenndlelanaunisunduiu

ANURTEIUNENAUNYUTY UNY. 238/2547

ansndrunaunulfannalelyvisunau | mmgmﬁ |
aAuianuaiiveg e R walan
I B B9P1 B7P3 B5P5 | (uwv.238/2547)" -y
(100:0) (90:10) (70:30) (50:50)
USinaaauiu(oe) 8.30 6.42 6.40 6.18 <8 <3
Usunauen (%) 19.87 18.62 18.51 12.94 - <3
Usunansseiny (%) 40.91 39.83 39.55 39.24 - < 25
USunaumsuaunsii(%) 30.92 35.13 35.54 41.63 - >70
AMINToU (cal/g) 3883.56 | 4,332.14 | 4,686.26 | 5,083.16 > 5,000

< 6,700

M ¢ ' dnunesgiundnsiagignaivngsy (2547)

2439 578 suIRIL 909 (2547)

4.4 wanisneaaulszansninnisidiuyesdiudauvisannildanndelunaunisundy

nsnedeuUszdvinmnisldanuresaudauvisanniuienndielinauniaundugns

B5P5 (50:50) iUSsuiisufuausauvia@aainnane) waraubinild lneRatsanannauda

AsAalN tazUseansnimnisiteu ds1eavidennadl

4.4.1 wanvegauaNUANTARlHYadE U

FusunisnaasuantinisAn et uITRAITUMENITFINANIEAUAT

210015199145 Taen1sunaufifesnisnaasy 500 NSN wawUsuIns 1.5 das (mile

1We3 20) WardunadnwaenIsenln N15ULANUIEY) 1031 Wagniu Nan1IANEINUINaIUDA

wisnnidenndeluraumniaundugns B5P5(50:50) LAZOUAALVIA(TDIINHAR) FTUTOAR

Tllad Ldianisuandsey Ldfivdiadu wazlifindu diudwlialy awnsedalnles

Ann1suansey Seaniu wazhl

a

una

U sananaluning 4.4-1 waransnen 4.4-1




g lgau

yasldau

a3

[CRRRAGRD)

AN 4.4-1 dnvarn1sneaavanudnisinlnuesnu

d /e = 1
A157197 4.4-1 panisnadsuandRnisinlWueseu

fUSALYINGNT fUBAYIe auld
A1FNAaaUY &
B5P5(50:50) (@avneann) naly
NSRRI L ﬁ f &

ASuANUsEY) laisAim Taishin TLuiin
AU ludindu ludindu laifiadu
QIR laidiivsia Lifii aifiega
nau Lsidindu laidindu laifindu

4.4.2 wan1snedauUsEANSNIWATSIYUYeIaIU

nsnedeulsyananmnislduvesdu lnefiansanianuvesauild sas
nswnlug wardevasuszaniamnisidenu Searuiinarsiidriuveseuils was
UsgAvsnimnisldanuge wididnsinismnlndiin esandudauviaiildnsinisinluias
azunlngildignin lddudessmann nansveaeunuitdusauisanildenndaele

HANNIIUIENENs  B5P5(50:50) dA1AmTau 5,083.16 LAaDsSHaNYY uvenudile




44

1.43 9a uazUszavisnmnisldinu fesaz 19.05 gean ualidnsnsiludgandiaudauns
@o1nea19) uazainiaulivialy diugudauris@eanneane) lA1ANuSEU 5,023.36
wAaeIRensy 1uvesawudld 1.17 9a warUsz@niamnisldeu Jevay 16.47 dviige

(mi'mﬁ 4.4-2)

NS 4.4-2 fan1siUSsuRsuUTEANS AW IEIIUYBIaUY

) . fudauviegns fudauvie gl
Uszansniwmsldau & .
B5P5(50:50) (Foannan) il
NuveEUTLA (@) 143 1.17 1.35
Snsnasenlvisiveau (RFu/ui) 11.36 11.11 12.19
Usean3nmnsiaany (%) 19.05 16.47 17.17
Amnudeu (Laaoinensy) 5.083.16 5.023.36 5.065.20

NANSANEANTRNIINIEAMN NUA wazUseENTAImnIsdIUYeIn IUsALYINaNN

S ) o | oo

Wasnnaglinaunaidy §idedaauslioudaunsgns B5P5(50:50) \lusnsnaiunil
Aanuduldlalunisuiundadanndied Lﬁaqmngﬂmuﬁmﬁu qurnlnatAsaiu Jde
araue ldsiendeunninitaannistumeile LLasmsmﬂnszLLwﬂﬁszﬁummqq 50 wae
100 wwuims medaflautRsuanutusaraudouduluauminsgrundndosigeu
238/2507  saudaUsEansamnsideuvesauludiuvesautinisfinlwg luiianisuen
s ladffisinaiu weglifindu firauvesnuitlduasfesaruseansnmnisldsuganiy

fUSALYIH@D91nMa1R) wazauldnly

a ‘v a & w
4.5 NaﬂquLﬁsqgﬂﬁuVl‘UﬂqswaﬂLUQ\W“J

nMsleTeidununseandeiu fansanainnisedndiudauviaannwsduiden

nénglisenanunisUduans B5P5(50:50) FanAnladuau 16 Aoy (Aeuay 106.59+0.25
n3u) fdwdngau 1.5 Alandu Aeszdliansenduyuesingfuildlunsndauazdunu
ARLiun1T wieuwsuifisusiaiaiudawnsainiddenndrvlinaunisurdaugns

B5P5(50:50) Ausudauvia@eainnain) uazdliiall lnefisteazidundialuil




4.5.1 wan1sAnwduUNUAIIER

1 Y = a 1 o | o Y I I3
funuefaniildlunsadndudauisnnidenndldnaunsidugns

B5P5(50:50) $1uau 16 Aeu (fauay 92.59+0.25 n¥w) Rarsanaindunueran udaiu

dUends 1 waznzatmensdna Adiludemddunisindi) agdduyu 172 v se

15 Alandy e 11.02 uwsedlansy fananslunnsed 4.5-1 lnediswasidaanall

sl 4.5-1 fuvuenTanildlumsnandwsauisainiudenndglinaumeuidy

Udule 5 Alansu)

. svmitg | Yunaildluns | dununiseén
578015 e e
(um) waa (Alansu) (um)
AR
- wWAannduuns Alansu - 05 -
- PUNANLAS Alansy 0.5 -
| = wlfafudUzvas +-Alandar+ 30 0:5 15
-1 any 1 1 1
- AEATHEWS AN INENS 1T 5
= s £ %4 [~ 1 < ;4 1 = s -
Alansy Mwnduswddenndiely | Alandu 1 0.5 0.7
16 3.4 Alansu)
Cpzatugnd(neanuewin 5
Alandu T duguudenma Alansu 1 0.5 0.5

swsunuATasuesiu 1.5 flaniu

17.2/1.5 ftansu

Faedu 1 Alandy azwiniu

11.47 Alansy

waneimg:  Lliifuyuandenndaeld esnnanddeildiunnueyasininnguiamiagumune

LAIFUALNNELIAT BLNBUNE LD TINIARNRI warnIauIdu 1&'§Uﬂ31uaqLﬂiwzﬁaﬁﬂaau

Unduweaneisidl wuwa suadunin sunedmeney Jiminivags




4.5.2 wansAneRuuUAIRLLUNTT

v I e A P~ a 1 Y] ] o v 1 ¢
G\U'V!uﬂ']ﬂ'\LUUﬂ'ﬁVﬂ‘;ﬂuﬂWiwaﬁﬂqu@ﬂwﬂﬂﬁnﬂLUa@ﬂﬂa')EJVL‘UNﬁNW'NU']aN

srfinsanfununsILasnsTugUdusauts dwsunsimndenndaelduaznisiigu

1 a3 Anduduasiar 50 um aldawuildlunisnde 7 ans fe Teauildanndlelannds

Hunsaula 3.4 Alandy Aadudu 14.71 v wazldaumaunduiinaadunsarula 5.0

Alanfu duntstusy 1 afe Aedudupdeaz 50 uw ugarudauvisla 7 gas adusaw

a 2/ o

105 Alandu wisAnlufuyuainnsfugd 476 umdanlaniu dAnRuUIRELA

(3

1 Alandy svAndudy 28.58 U salanslumisned 4.5-2 lnefisneazidendall

AT 4.5-2 sunuerdiiunisililunswdadudauisnniudenndgldnaumangu

31AIN13 o Yaanldlu |
. ¢ | sAsiemioe - gunulunis
59UN1% Wi | wvess | QRECED) -
@landa/um) - . CELITRID)
(uw) (Alan3w)

Aradunis

i < 1Y t
meumaama’ml*u

Alansu 50 14.71 0.5 7.35

. 3 Yy a8 LY
(W11 A9 1A 3.4 Ntansy)

- LA UMUNEY - .
P Alansu 50 10.00 0.5 5
(w1 1 @353 1o 5 Alandi)
- AugU@ugU 1 A - .
filansu 50 4.76 1 4.76

nAale 10.5 Alansy)

4.53 WANISANYIAUNUNITHARTI

funumsnansanazimanduyuarfanuaziunudiiiunislunswie
g 1 Alandu fif 11.47 wag 17.11 v awawu wsauiuegldsununisudnlesdiuves

g1 28.58 umiseflansy w3aUsEuNn 29 vinaeilaniu

NTSAUINAUNUTIN = AR + ArRiiung
=11.47 + 17.11

= 28.58 umRanlansy

~ 29 ymsadlansy




a7

nmsieseiiuunsndaideswilunsndsaudauniaindenndaely
naunsUndy fidununisudnedit 29 vinseilansu diududauvis@eatnaain) uagaulsd
MU 51A1089 40 war 50 UM MNERU kanIldunuRINIIEHAnTUSALIaAINIUReN
narelananaUduasladIud1Ina LS awa@a1nnatn) wasauliivaluil 11 way 21
UIABALaNT ANUATINU Aduandlun1sIen 4.5-3
dl < < ) L9 i & b2 v ' 3 ' + [
A19719% 4.5-3 nsidSeuisusiaaudawisannaennatelaunauniauiduiusIanaIuen

W@ neane) wazauldiall

FUAVDINTUD ALY S1AEUIRLYY (UMAaNlansy)

AusALvieaINUdannae lainauniauiay 29

9M5187U 50:50

AUALVIA@BIINNAR) 40

dlsivily 50

N N - T N N ¥ 4 B '1’ - N N L k4 ill d"é" # H,"G' - L - w e o
RUTYLAA: F1ATNTUDALNALDINHAIN) wagaulanalu AdelunuyietneUnzyeou MWAIANNH

U 1 fuey 2562



unil 5

ayunansideuasdatauauuy

5.1 @7UNan1sId

nsfnuiiiunsnwauulullunswdndudauvisaniddenndaglduaumng
Undu Ingldiudenndeldfiiutanudeininnssuiunsudnndisaru veanduiamas
gUIUAUAINIEIAT S uneUINEERL TIIANNQY u,azmaméuL?Juﬁ’a@mﬁaﬁqmnmﬂﬁu
Remandaurduituresnuasnslusiuatundn sunetinseey Saniamings diunndn
Dusrusauvisanuagudenndrgldnaufunadunisundu vavua 7 a3 A B(100:0)
BOP1(90:10) B7P3(70:30) B5P5(50:50) B3P7(30:70) B1P9(10:90) way P(0:100) ldudasiu

Fugvdudusiuseauy "ﬁugﬂﬁwmzmumié’mL?Ju“[m‘l‘*ﬁl,ﬂ%‘mé’ml,l,via (ldus9mn)

wanisAnwraulAnienignmnudtarudauvisandennaaglinaunisladu
B(100:0) B9P1(90:10) B7P3(70:30) uaz BSP5(50:50) annsatuguliAiizunsaieniu vunn
Tnd\aty daiiane Lidavieunndnidloneaeudisnistutasnsannseunn waziile
i 4 gns Wneasuandaniaad wuidiudauvisanidenndeldnaumisrdugns
B5P5(50:50) (Hugmstistenundululiluniskdmnnigaideandiduiunmniuiy fosa
6.18+0.54 uarAIAIWSRY 5,083.16:21.39 upasisioniu 1ulunusnesgrundnfasieuy
dudnuvia 238/2547 MadiuTinauduazarsssmeingn iiuiesay 12.94:044 uay
39.24+0.62 muA WU wazfimaiusunsingige Sevay 41.63+0.97 fAusedAnsamnisly
nusuesaTRmsislniliiansuanUsen liflmafusarlifindu srueiidnuues
fuRlel 1.4320.36 uazfesavussdninmnisidean 19.05+2.75 gandnaudauviawasauldl
ffteilumiiesnann uariishsinsiwlug 1136 nfusieundt ganidusauiaiidertily
Sntletusidnindliiidenilu 12,19 nfuseundt lefiansandsiununisndndosiures
fuSALViagns B5P5(50:50) SiA1Useunn 29 umssilaniy minwisuiisuiudiudauva
(@oamnaann) uardwlsviily agiidausing 11 waz 21 vmsedlandu muddu Fudu
nanauunuiiguanazldsulunsudndudausainiudenndlnauniauidugns
B5P5(50:50) S1uau 1 Alansu MedstheanilymnisdanisiemTanumdedia iiuyadlivag

9

warltlundsnunauwnuatuliinaeinarenunvnldsssuend




5.2 dalduauus

1) asiinsudnaudauwisluguiuudu iy suatmasudiuin nsedvioy N

wAMALY 19NaY eRnwINdnanaUsEaNS AN Tduns el

s agudeldvdaduniinnuiouguasmieglugusy (wu nsainialaun

s a <y a i

I~ & [} [
UNUUINQAULNBNAALUUOTUDALLNG

9

msieusauvisanUdenndlslunauniaundulunds Juaruiudiug wWeLiy

UAANYDANUTAUNY




UIIUIYUNTA

AsUNSIUNALNLLaTaynENdau. 2559. AnTunIaindenuyaszinalng unsau

[ e N ety
N

g . [y ¥ AT PN -
5UI1AU 2559 (Online). hiip/ www.eppe. s th/index php/th/pian

oLy 12 WewANeu 2559.

-] [ v

AsuIYINIsNERS. 2550. MyufiRnantsineasindmiundaely. lssRuiguuannsed

AsinwRsWRUsEWAlNeIia. ATamne.

n3edlng 2eelsed, stin avadiad, Useiiunes warUsesiu 19AA3LY. 2554, “NITHER

1 g < 10 o
Lmawamm%qmamnagm”. AAINTTUATT UV, 38(1):65-72.

a o a o s @ oa

3381 Favdwily, 103 Avsna, yuR dusving, Svidquns Tunia, auiesh daues,

9 Y

Usvuen ledeuasiiiu uniug. 2552, dlienswinndaeldamnin. unySnisfis

7% 1Tty

a

¥ 1853 uarqsini Miana. 2547 UsziRvasurduniu. wi 17 Tu enarsdszneu

(%
o  aw

AgnsUnanindu. NIEINSINERS ASENTIUNENTUBLANNTA

- suwa FuRdaena, nzvwne atey, @9ns1 Qasd wazAaws SuiSeulsaid. 2558,
nMsAnEAIMIEIMsHARTamAImaadauisnnendudzsa. Nsans

Anenmansuazvalulas U9 23 atuf 5 (RUuley) 2558.

suwa FuRdnena, a3ans wadinwy, USEUTa gudr uazayiand ladume. 2558
o g o o
“wEsunaunuguruIdandsiautadaurisainniauzninag. 215ans

Ineenansuazinalulad U9 23 adui 3 nsngAu-Nueneu 2558.

Ssunad vl 2550. ANBNMNATUNAINUTBIEIUABIINGTINITN. Funumiaauiand

Inen pseR 8 weluladiuimtievinaueinay. 6-8 &.e. 2550, NTUNN.

uda geain. 2556, msmdsdiudauisainfenyiFeulunguisuioguyu dus
nIsurin s1nevge Swmdadunys.  ygimnssumansumdudio d191013

Famsimngsu Tadininends univedessdginlnwssdl.

- ugua Ay, Isewed gyinaggand, §Rnsal Yaudy, W@AUWA §UE, lugaIsTal 3890
= s L4 =3 g a as ) o ’D’ o
uaifiey 935Ny, 2555, nswBaaddauianiasiagmsinensuaznduniniu.

=

@uéﬁmmwé’qmumﬂlﬁ. aAseUs.

9




51

ugua Aytiian. 2553 nMswmAraueuvesliuazdiu. n1sdanisauiluesdns

Anideuaswaunnisunled asudnlal nsamwe.

Ust 398 sufand $rda. 2547 Aanasgruvesdtudauvisiialangauiu. (Online).

. R P
wwwy.charcoalthais.com, 347 15 4ng1ad 2560.

[ L4

Tade Teaniwd, oviind wnsShunR wavdugan Ade. 2554, WAIIUNALNUYNYY

&l = s 1 g = e
’\)"lﬂL‘UE)L‘Wﬁ\iLL%QBﬂLL‘I/IﬂUEJi'IUEIﬂ‘é. 715815998 1U.16(1): unTAU 2554.

a W

\wayasnd Aandes aaesty uuuUsHasy uae Aandl ginta.2549. ndagldineasaans 2

9

gflen1sugnuazmagua. SInIUANEASINNTITEUVINE. ¥an. dnwIANIUNTAUN
NTUNNA.

Useead quiaveius. 2548, Undanindiu. drinfaniinunsasayad. ngamwa.

Uszaes fsedlne. nsAnemeasnUieuiisuiinisnanuazaunimyasdiunuisnig

2/ a o oo " L 4 0 W a 1 2/ ' 2/
wuuuiasduiuisnsnsudald. naumna dnindvinisunlal ngadlil.

VaRs souwe.  lantanienisnatauaziadeuisaanudniavasgsiandnludiain

wasudauia. sarstudindnwiuminerdvsedgilaseansal lunszusy

o

Ui Y11 aduin3 dueneu - Sunmu 2560

=l

selsntd wriBana. 2553 msudndiudawisanndiunzasusnituazsiwiniudrUzuge.”

Usygynsfinwumtiudin avdivgnamnssufiny unvingrdeaiupsunsilsa,

dnul adilatni. 2545 Ansammefrundenuvaaddentiiadia. tonansmaininis

nguwuwdarunsUlinsuall ngamme,

Fang w@nims, uil umade wazilnaws Ugyn. 2553, “WASIIULYBLINEISALYINRIN

a @

Wasmudauginefiuniud.” “msUszydnnis inninerdenalulad siwuene Ay

73 7 Yuil 24-26 WPy 2553 Auduszyuantiideginnsal njaumm.

e/ a o/ ¥ s &' a W ] = d
#978  L@InIng. 2555. ﬂnﬂmwmuwawmwmwaLwaeammammﬂaanmqﬂ. n13

UsygpArnismiinerdemaluladstvuses a3 3 Jufl 23-26 anAu 2555 gud

€

Usgauan1iuidequinsal nJLYw.

9 9

dineusnasgIuNEafuaignaInssy. 2547:0. WATFIUNAAANYIYNYY drudauvia.

Rt e

(Online). http://www tisi.go.th/otop/pdf file/tcps238 47.pdf fu¥l 7 funeu 2560.




dnnuinasgundnfueionamnssy. 2547:0. wnsgrundaiusigury dwldvedi.

,

(Online) http://www.tisi.go.th/otop/pdf file/tcps657. 47.pdf. Jud 7 Junau 2560.

glnn wiwmie uasiamdnuel duadnns. 2560. msAnerAMuTUlUlAlunnEs
drusawisandandulsn. USwuinenmanstudia aunineimansdnindey

UNIMEFYINANaevan.

o £

a a LY t:' a 3 &I a o 1 g
DUTN FIFANT. 2554, ﬂ'liﬁﬂ‘l‘:ﬂaﬂ5'1d’J1JVILﬂ3J'1$ﬁN11Jﬂ'ﬁNaGm'1uL‘UE]LWﬁQE]ﬂLWNQ'Iﬂ’JﬁQ

=4

aaldua819N151. (Online). nttp/Awwan.scimath

19 uns1AU 2560.

SR WIYUTTY, 89810 DUNSAND wazangal Budu. 2549. ASWRIUILAAIDINITHEIU
MU AU LN U W TUNS. A0 TAITELAEWAILIWINRIINYNFELNYATAN
ams.

Y

§2a51 dmsinade. 2552, madanyFeuinliusslevidluguiawdedauvia. Ui

73 aruinendianswasinaluladdiuindol ANEILINAOULAENINYINTUAY

VISNYINTAARSUMTIN A BURANS

o a

a a/ o L &’ = o 1 o
§aa31 rmginade. 2552, mathwfentsgaunldusslevdluguidamadaunia. Yigan

&

al

A3 ardnefiansuasinaluladiwindony AnNsdNdBNLATNINEINSAEAT

UMTINYIRBUARA




ANANUIN N

LUULEAUDIASI91999Y




WNN-2

LUULEUDLATIT19998
WUsunsuInenAtansauInasy AzIneAIansuasimalulad

o/

UM INeAIEnIFLInaay

1. ¥elaseanis nisAanwiasmdululatlunisndnaiudawviaaniudennasely

G (ARG

The Feasibility Study of Production of Charcoal Briquettes from

Banana Musa Peels mixed Palm Fromds

2. @vir  Insmansdunndey weluladdwande)

3. K3 WA Yyeyy uuil svatindnwn 564232014
nAnudSuged afiveimanidanndon
AngIeImaniuasvalulal uninendesvigaan
W 933 welia sadn@nwn 564232036
TnAnuUses avinermansaannden

ATIEImanswasmalulad U inedesvdgasvan
4. AMSNITUMIAUTNYITERWIENG
¢ 1Y fay A _a 4
gnsEnUIneman  91913ERSR glysal

AZINEAIERSLazALlUlaE

WA A van




WN-3

5. anudAgyuasiian

Jagduarudesnisldndsauduiiegrainuity Fandsaududadonilend
anudrdglunisdissiinvesuyviuaviiuladenisniniidrdgluniagifauas
nAgRamngsy Senadinisdanuvamdrnuliiismelunamivinzaudeninudeanisly

ANS T

TuanringAnisalsimunduiiing @i nsidenldndanunadendus laun

NEITULEIDITINE WEITUUT WaIuaY Fudundsuasein wdlluifunualy s9u99

NF9UTIN8 FednInUsemalnetdulsesmanensnssy Juraanasausiaioy

U

=)

Aelutsemamdudnuunn uarinadenean miindeution F98n vz UBINEIIIUTINIAN
drnwdndrulngiruindaluguvesaiudauns diudauvianddimiteluvesnana
melulszwalazdwansissvmadlngazndaunannzaiuenin wilutegdudunu

nratuewisugetuserq Wewniinsiingameninllduseloniegnedu tau ¥

130eUsEdiU TaesEan wiovesldiiey dnluddinsirianvdenameasssuniniviensly

visshulfuingivlunisndacudauria i

[y

anpvnasssumAtivdsliainnssuaun sdedi s ndadundandaue fe wWien
néele Fadutagnissssumanivdelfanmsuussundeatuveanguiamiagueuin iz
sunetmzeon Jwiaings Tuusaz fulinsihndreumdandieatudssana 300 Alaniu/
Fu lidundreanu 100 Alandu/fu uardundevonds 80 Alandu/fu Fsvoudemdri
venarnthlUldiluesvesdniudfdandediegidusiuiuann amegusudiuiadman

iluldlhAeUszlemiaan Arnlunsdeidnszuagiiuseldliauluguoy

v ]
o o '

FanBaunadnulianiisie nauidu Ussmalnefituniwgugnurduiiiuegi 3.2

U

&l Ineilnandnvesrauiniueg 8.4 drudu/d warludimiadngs IRuiugnirdy

R

Uszanas 12,170 15 Famdaannisiiuieanananuds azvilimndenisundududiuauinn

[
o a [

arulngfziluiaazinviane laglineliiinussloniusedWlawasdudunisiany
Fanndsudndie dnvaniaurduilatnlunndlaunsafnlwladinewasiiniudusii

(@inauAsugmMansn1sinens)




2/
v e Y e

ety idedudaiuennudddenan feRnfiazdenddennarglinnauiunig

Y

@/

1 14
Yl f o/

Unduiteiiunuasdfvesdudaudidddunasdudunstantgwivesdenifiniuly
guvuazliuselovdantanudelifiietuluguvuv 2 9ia 1d8nse wazsilunuvedis
duadulieulusnauinisudndwudauisildieduasiaiounsendaiiodmigliluseld

aTunnauluguyy

6 InguizaeA

1. wefnwenuduluislunisndnorudauvisanniudenndelinaunisurduni

WINSHILKEAS T YUBUATUT ALY 238/2547 (UK. 238/2547)

2. LﬁaﬁnmﬁuvgumimﬁmLﬁaqﬁumaadwué’mLwiaﬁl,ﬂudaumammmutﬂﬁaﬂﬂﬁww
NAUNIIUNaY
7. @uuRgu

\Waenndeliuagnsrduaunsondaduaudauislinuunnsgrunindusiguou

DIUDALYIG (LN, 238/2547)

8. Aauls
PTRIET:AVE SnsausenInamsauUaanndrglunanenunialnay
AU USHN0PLTUL USunauansseine USunuansuaumasi Usunaen

AMMLSaULaEUTEANS AT AU

AIUUsAIUAN:  TBNTEALYIM LA TUNTIVBIIUALYIS

9. Usslevunaainazliiu
1. annsairTanuvdelfluguvunldliiinusslevd

2. Weaadgviuanzannvezmde uavaunsativezindeonanainayas i

P a o v vy 1 v a
LNDNAN LU UNDITUNALLNIU LLV\Uﬂ'ﬁI‘UWULLa30']“13J"U']ﬂ5331155'\m

3. WauATududewnds iedundsnunawnusolulusuian




WAN-5

10. Y2ULWANISIVY

a o n:’l’ [ oo a 2 a A o = (% ] 3
AT dumATedmeasduiotdjiinns leednddenndigliwaznisundunn
wamdunagundtlusauviamenssviumssadulasldudaiudurndadudusyau
Hua 7 sns1du lounsmsidlu 100:0 90:10 70:30 50:50 30:70 10:90 way 0:100 Wa

dudauvisluyeaeunuInsgIUNERS YL TUT W ALYe 238/2547
10.1  ngusegreldlunisdn

- Wienndwldlasuaueyasisiannguiamiagueuludiuainizien

gunoUmeyal JMIARNQY

- ysuduldsumueyasizianineesnsluduatiunin s

Weeau JMIARNQS

102 YDULIRNUNANWY

&

- ADUNLNIDTULAEHANDIUDALYIY € Quaawwammﬂiuiaﬁﬂﬁﬁsum

it myi#l 5 duavindn dnnemaing Janinavan

- anuiiviinisnagevantivesatu a vesjuiRnisinemans

AunedeunavsiosfURnised anansaudinetmans uwingrdesivigawan

11. QerudAwNanIe

fudauvia nandueinldanninifaansssud wWienndielduagniaurdu) un

1
[y

wliduauuasdatugy Senszuruniseadulasldesassnuuuldusiau

Wienndwld wienndeluilsnnnnsyuiunswiandisatuvesnguiamiaguau

AuaNIzi gnaUmzaau Janininge

o

1908 N19UIEUTILAeT9aInNIsIAULRINARNARUIE NUNTUYRINBRTAIU

Urunim gnedmzesy Janinimgs

patuUdannalgle nagunlaainnisiudenndlglaluimndefainduauin 200

Aa15 Ueellratn wnaunatadusiu wdrthuiualnazidensuduraniu waziuiseuny

o

Aeunsevune 1000 lulasiums weounlsasiidnuararidenuasidn




NN-6

NI0UN UL aauNtdannIsdmiaUdulUmnsmedaindurun 200 ans Unela
Waiin wraunatduniu uwdrtiuiuslazdunauidunao U kaziu1saumenLwns

wum 1000 Lulasiuns mauilaasilanvazveualasidn

nszvaunseaiu Msdataniiwnduaiuwds tunanduiilssaiudun leenald
aziundaiu ok unismwafealiniacusiviasdennay walneetuNauiusUsyauy

(nMutadun) wasvinludnsidumuiineants (Y laniaw wagaue, 2550)

12. 19N@158asUuIeMne999

o/ 5]

anwil gqvdiladmd (2557)nsudnweindsdauiannantiianisnaas sy ian
Frunafadenndlrsurimuindeunldenndetndumduatusmsmefeadiesiduy
nananoulRdy 17:13We519u wazinduwnumnusounde6771.16 waaasaansy laely

Wasnndiwdu2000n5u waufunwtaiudrusvdaiilanududursndsaunlaguiiniin

1 [y

Wiy 3,5,8ua210 Wasidu wulmnmusdumuiduturenasisodauialasnsdiu

P o/ I i 1

W drudauniifiguandfnangafednsidmunddiunausevineduuiennaigun2000

9

[ = i

n%y AuudaTud1Ued10esidu Do usawvaia1uite 185 Usednsniwnnslaau
24.76 \WasiHu 55 n15RINIT 6.64 NTURBUNT LATWSIUAINLSBURAY 5718.25 WARBS
fBASY

#3dy seana(2555)n1sWaiunausauisainninugndridunduunaunu ans

[ Y]

Walnausaueainninugnsldiuiinainnaautiveaninugniniileninugwing

119578 WISeifsfnwntsndnaiusauniarnninuensMdudrunaundnuinauiu

[
A |vLsu

nzatuens1 Adey anuld tuganssa Tusnsdiunaui 70:30 60:40 50:50 40:60 way
30:70 lagvinn1sdauviea uiivuiatdul1uAugnaIegnae 1 lwudiiuns aAuena 12
WwuRlns wavatudauvagunsanseueniiaiu 5 aAsusaudiu vumdustuAudnats 4
a = e | 2/ & a [
wuRlums uasiinmsveasuamaudRairuiouniudeindmuuinsgiu ASTM Wuluany
InauRASIUKARSUeINaN INAdEURUTIETUSALYIININIE N IRALINEaWEN I NAUELER
wismnuewdMnantidesiirmnudeulndifesiuddimamnuiauganitnasininggu une

a¢

d’ o } ") 1 o/ 1 ¥ = % 1 i =y = [ 1
s mualinausawisardesiiaimiuseuliainid 5,000 Alawrassnenlansy wasnuin

ATUSALYIINNLE NS MNALNZANUEWE 1 UATUSALYIININUENS MNaL R s diuS U AU T

Andusrezanlumsueaduldiaiuudiagn Aeaudauwisninuenianauliivyanssuiv

fusawisnInuenEINanauly F95zezia1lunisenfuasUSNNEUAUAIAINNSOUTULDY




NA-7

~

LLazé"m'iﬁehuwaumﬁmmm%auqqﬁaﬂwnuzw%nwamzamzw%’n,ﬂﬁﬂmw%maufmé‘as

De

Fnsrdu 30:70 druninusnirausliiuganssadisnsid 70:30 Fannuenianaud
Lﬁaa,ﬂsamzw%mﬂﬁmmm%auﬁqamhﬂwmww%nwaudﬁulﬁwfgawssmua:ﬁdaumauﬁiﬁ
USinauenudusdeninusninaunzamsni, dew, eniliiugansi isnsidrunay
3070 wd1sreziatlunisuenduie diunaunInuEniNFUATaEni 1, Tdes, dld

LURYANTSEM Tomsdau 70:30

AT Seulnsdani (2550 : UnAnga) AANEILAERAIUINITHANATUSALYINAINKY
anulsinaennu 3 atiaunldlunis@nuilaun auldugany drungatuesnsa wazaulddian
ATUNAUVDINIGTUNANADHINIUTDY 3 SEAU A 10:0.5 10:1.0 way 10:1.5 wlaiud1usnas
Qﬂ’(,%v‘f]uéh%mdwuﬁwﬁmwﬁaummmdmwﬁﬂﬁaLLi’]aﬁuLﬂu 10:0.5 10:1.0 way 10:1.5
WU ALY 190 - 280 AlanfudegnuiAdiung AIMTUYIINY 5.6 - 8.8
WeslFuiumsguuis Auudaus el udnuiaIndunaunsdunanseut iy 10:1.5
Fuusdldgaanvnnisnaaes Wislduadundndeutaliu 10.0.5 10:1.0 uaz 10:1.5 fleranu
WU 0.25 - 0.95 0.77 - 1.76 war 0.79 - 2.24 winnzUrdana AINEU erusauviefild
dunanseninauliuseuiugiungatugniig 1015 warauldugviusneudadiu 101 0-
1.5 Tiraudeugegaiiu 5,081.26 - 5,289.20 unaainensy Feflanmnudauninnineud
nAnLazsunealy  84.68 Wesidud tnsessaduuisldinduaeyinaul,0ad - 1,441
So6 warldwd U IwIEwiny 0.67 - 2.03 faddalussagiunnia wasldnsinisvinau 840

- 1740 wyasadalug

1 [ |

iy lanaw wasane (2550 : undnge) liidensudntusauvismeimyiannie
Mo dundsumaunu Hanwiduaii 338 wasiau iRetnguszasd Anwiaanin
fnenn waruseansam nasnaunsinlUlgiiAnusylevulustusing o lnsndndudauns
1nfaqmdsliannnisineasnssa Ussianidendidas wWienwdaniunyiu LagiUdenii
Sawaudenudaniunsu mesuiunsife laenniiaviagudeldandendiaas
Waenudamunyiu waideniidawandeniudaunz iy ilosiuvinnisifednu
AirseidnuaranmnIngnumansvefivinfas anmnuwgnumansvesianiunsiu
dawdhgnsruunisndadwdauwic selalesdauisheuaaauuuindeieuiey Fail
aaumgiifinszusndaua Ussana 350 ssreaidea dtuneuiinmamsasaiuiivnzan
mw’;’ﬂﬁmawmaaumqmmwmmL%@Lwﬁaé’mwia U AANTu ansIee A1mnufeu

ANSUBUAINT ATTUNUILLLYINIAETUSALYIY NITUANTIUYDIUIAIUTAWYIS ATHLHULN



NN-8

87U NaINNTIATIERREaNTRNITaINGS aunan1sidenunauaudfivenuieanda
fasdauria IUsuuanssevetloanian Ao 69 % warlUdaniudsmiunsSudauviaiusuandn
£% d’ & L3 (% 1 & n'/ a s | < o/ el' =

Ueeiian Ao 2.6 % ATUBUALIINUIT WhsnifasdauvisiarsusunsiiuInige As 27.0

i\ o Y ' A & a A I3 'Y o v a = &

% LATAINIUELOUNUIN LUADNOIGEN LUADNIUEAMIUALIU Lasidaannldasnaullasniugn
NURETUSALYIY TAWYNT A9 0.0 % WaTAIPNSIUNUINUADNLUAANIUALTUS ALY S TAN
AUSBUNNTIER Ao 4,730 Alawras3 / Alansu N1SVAABUMAUAMAINTBUTBINAITALNA
WUTY ANRIUNUILUY FRENITUANTIU ANITNULIBRTRLUTaNdEas dd1unTige Ap
1.178 n3u / gnunadigudiuns wWasnidawauudenudaniuneiu 1.164 ndu / gnuaed
\wURALNS waziUdenudanung Tudaua 1.15 niu / gnuiediguiiuns Used nsamnisti
AUt RUARNAANIUTIAEY 42.17 % WasnwwaaniunzIu 39.38 % wazdaniidas

LY '

wasiUFonudaniuns Tudaunia 40.97 % ethunuSsuifisuaiuiousinitulsl 18.93 %
wuiandandrivaniifiiianudougeninituld annnanisveassaunmventeiniesn
wisnewianniely nUBentidanuionudanunsSukaziudendrdamauuden
widavumey asnsathaldfidudemdmdsnunaunildosiusyaninm anudouain
Fowmdadwusauvissimeiagndaldfndn dluldlAeusslenildde aven ey
nsUsendandsnu nvanaliinsuazanvezyadoganimy Tanmas NN sInYAsuac 199
fineldtgmiduinuafivlasfeeguuiugiuveanisfanindanuainunasviosiu
meluvszine annsosdnuaglindanusgndidu Seasdunumanisivagannisviiany
ninginsfiinduludagiusieinwmiuaunaueasssued Foimdsumeaunuazy
wunailesnsudlednganisaliundsany fnwdawneden wuiltuanansadundanu

nauwnulueuanvesUseinala

13. Yaauazisnisdn
13.1  ngdu
1. Waennae
2. U8

3, e

4. "3y




13.2  gunsaluanasaslionldlun1side

1. LALRAN

2. Insaun

3. LASI0ALYI

4. \A399998 LR uaNALYN 4 HILRL

a o

5. OB RNLULL

6. niioavailifley

7.921N33877

8.ATLLNI

9. fANANARN

10.

11

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

i

weasluiines

WYauA2

gallafiumuseu

failey

SN

PrLNTITaU YUTR 1000 lupsou
Fuhshu vune 200 Ans
Ia@mmm"i‘?u

Aoy

LAS0IUaNULARDSHMDS




WN-10

13.3  33n15A1Iun15398

MmASeildAnw RIS U INA ALV nAanndlswaznisunaulagly

wahufufanusvauiu lasniddeiluisesnidu 5 dunoudiil

(%
(Y

d' o a 1 ¢
VURNDUN 1n719m38ULUaRNNAZ8LaEN19UaN

=~

FuRoUN 2 AnwnN1sUaannalewasneuIaun

(33

14 1
[ =

Sunauf 3 AsANYINISHAMTINEISALVIANIUEannAaNaun1sU1dY

Tunauil ¢ Anwauautinisldiuvesdeindedauianniudennalonay

N19UNaY

(%
1Y

Jupeud 5 Anwszaninmnisldnuveareindsdaunniuionnaie
nauvnaUdnlasdunanisalunndzye udeinds Usuaaiureudends vuzialw in

9ouMnfive I 1UNTENILULABR

1. FumaunIsnseulaanndlsuaznisuau

v

1) ddenndreiiduiagmieldlumsutermarduvdiindesiininnsiiu

LAENLIa1IYIIALaE R WS eUS B Y

2) tvdenndsuaznisUiauivinainuaseiawdlnianuaaliuieain (u

a1 3 Yu vserulaUdaniiuik

2. Anwnsinwasnnalsuazniaundy

T ansiuidvune 200 803 Al Jaduamn msigviladne azan Usznda
59087 Tnenistnudenndsuaznieurduiiannuiann 1 Alansu lalunzunssain uds
iluldlunnunngelnmnlivdenndrsuasnadrdulniifiu Hamzunsa Yad a1
Taguseun 15 ul wduseslmaiaduiadanian azlaaruuianndisuazaiunia

a o

Unaudnwairdeuazduminiun
3. psAn¥INMsSHanPaRBausINUdsnndaendunIsUn Ay

1) auUaenndsuararunieuduilaainnisien wuseelnsaunaudung

ATULAITOUMBNZLATY VUIR 1000 lupseu




NA-11

2) Wnnuduenifufuszan Tasldudafunanideuduiuszanilog
avansulaiu 200 n¥w uth 800 #u. Auldaraaidrfuaudunmudaden wnmudaden
aslunsdu 1 Alandu navegnindliidiu dilusaduus eieiesdniie Hidomasdn
WsruIaAgeuvsarUsEan 10 g didamdsdaunisluninuasliuiaatn 1ian

Usranm 3-5 T4 1N gauinutndnase
ase j73 lg a o ] = b [
4. AnwaaaudAnsidauvaudawasdauvisuaanndlenaunisnau
ASLHTLUAIDENS

Y ndssaunanldanndlsnaunisuiduiiuatduniudlisaune

prunssvun250luaseulunTiieswmautRsuraInds lngidiasieimusunamiefil
= &I P
mMsvUsunuANudu lneldisnagau ASTM D 3173

ASn1snnass

= o

- 11the (Crucible) Niazaaluau 30 U9 Naaunail 105 aergaldea

1 u

U4
v o Y

waudhluvinmiuleglalogeeinudu (Desiccators) 15 uidsdnludadmil
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nan T UTuBuUSEANSanvesaudawvisandannarylunauniauiduna

7 9ms1d7u (100:0 90:10 70:30 50:50 30:70 10:90 uaz 0:100) Mmeafifiuuy Independent-

Sample T Test MseuAniesiuiosay 95

= g g a2 e
NaN15IATITRAIANTUlAe [FaiRLUL Independent-Sample T Test

AMUAUNUS |  100:0 90:10 70:30 50:50 30:70 10:90 0:100
100:0 1 - - - - - -
90:10 0.0010* 1 - - - - -
70:30 0.0011* | 0.8754 1 - - - -
50:50 0.0046* | 0.51697 | 0.5292 1 - - -

~30:70 0.0007* | 0.0421* | 00771 | 0.6554 1 - -
10:90 0.0005* | 0.0171* | 0.0404* | 05605 | 0.7961 1 -
0-100 0.0010% | 0.0383* | 00512 | 03132 | 03382 | 03961
namsaTziviunandnlagldaifuuu Independent-Sample T Test

AMUAUNUS |  100:0 90:10 70:30 50:50 30:70 10:90 0:100

100:0 1 - - - - - -

90:10

0.0227*

1

70:30

0.0122*

0.7567

1

50:50

O*

0.0001*

0.0001*

1

30:70

O*

0.0001*

0.0001*

0.3563

10:90

O*

O-)(-

O*

0.0021*

0.006*

1

0:100

1.5816

3.2983

1.9653

O*

0.0001*

0.0014*%




KAN15AATITRUS I a1 Tszmelae TdadRuuy Independent-Sample T Test

AMNAUNUS |  100:0 90:10 70:30 50:50 30:70 10:90 0:100
100:0 1 - - - - - -
90:10 0.1799 1 - - - -
70:30 0.0449* | 0.6736 1 - - - -
50:50 0.0335* | 0.4246 0.5437 1 - - -
30:70 0.0613* | 0.5142 0.6852 0.9334 1 - -
10:90 0.9609 0.1815 0.0502 | 0.0369* | 0.0642 1 -
0:100 0.0292* 0.013 0.0042* | 0.0040* | 0.0065* | 0.0336*

pamsansziusunumsvauasilesldadfiuuy Independent-Sample T Test

AMUAUWUS | 100:0 90:10 70:30 50:50 30:70 10:90 0:100
100:0 1 - - - -
90:10 0.0046* 1 - - - - -
70:30 0.0026* | 0.613 1 - - - -
50:50 0.0001* | 0.0012* | 0.0013* 1 - - -
30:70 0* 0.0003* | 0.0002% | 0.4191 1 - -
10:90 0.0001* | 0.0005* | 0.0005% | 0.1709 | 0.2513 1 -
0:100 0% 0.0001* | 0.0001* | 0.0269* | 0.0054* | 0.2491




Nan15AsITIUSINaAIANiauRalagldatAuuy Independent-Sample T Test

W-4

ANMNFUWUS | 100:0 90:10 70:30 50:50 30:70 10:90 0:100
100:0 1 - - - - - -
90:10 0.0001* 1 - - - - -
7030 | 4.6216 | 0.0002* - - - -
50:50 6.4342 | 67772 0% 1 - - -
30:70 8.6739 0¥ 0* 0.8289 1 - -
10:90 7066 | 57214 0¥ 0.0078* | 0.0124* 1 -
0:100 43397 | 3.3514 0* 0.0008* | 0.0013* | 0.0323* 1
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