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ABSTRACT

The objective of this research was to compare the results of the finishing
process applying the two-step spraying method on plain woven cotton fabrics. The
fabrics were first sprayed with a polyurethane binder solution. Then, they were
sprayed over with solutions of micro-Thai and micro-Eri silk particles with the smallest
single particle of 2,250 x 2,320 and 1,080 x 2,140 nm respectively. The fabrics were
tested for abrasion resistance in dry and wet conditions, wash resistance, water
absorbency, and bacterial resistance.

The research results revealed the followings: As for wash resistance, after 20
washes, the pigment of Thai silk and Eri silk particles in all the fabrics loosened, which
might be due to the quality of the binder. The fabric coated with the binder and
sprayed with the 10% micro-Thai silk particles solution was found to have the highest
water absorbency followed by the one coated with the binder and sprayed with the
10% micro-Eri silk particle solution. In terms of bacterial resistance, the fabric coated
with the binder and sprayed with the 8% of micro-Thai silk particle solution was found
resistant to both gram-negative (Escherichia coli) bacteria and gram-positive
(Staphylococcus aureus) bacteria. Meanwhile, the fabric coated with the binder and
sprayed with the 6% micro-Eri silk particle solution was found resistant to gram-
negative bacteria only, and the ones coated with the binder and sprayed with 4%, 8%
and 10% micro-Eri silk particle solutions were found resistant to gram-positive bacteria
only.

As for the results of the feeling test by 50 testers, it was found that the
overall hand feels of the fabrics coated with the binder and sprayed with micro-Thai
and Eri silk particle solutions were slightly different. However, according to the
satisfaction survey on the finished pillowcases, it was found that the finished
pillowcases were slightly stiffer than regular ones. The finished fabrics sprayed with
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micro-Thai silk particle solutions were also found to develop yellow stains. It can be
concluded that if the pillowcases are to be produced commercially, the coating
formulas that make the fabrics resistant to gram-negative and gram-positive bacteria
should be applied to produce products with the properties different from those
available on the market.

Key words: micro-Thai silk particles, micro-Eri silk particles, plain woven cotton fabrics,

spraying process
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(Handle) ¥29%usnagn9 waznanunenelaly nsnedeuldauasiveslasniuoy
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uni 2

2550UNTSUNIDINUIBNINYITD4

2.1 viuleluy (Silk) [5]

uledane Tnenluwdsesnlmdu 2 Ussinnlnegq Ao
1. 1@ulesssuvnf (Natural fibers)

2. dulenuywddaasigydt (Man-made fibers)

[

Tnetdulusssurfuuseantadu 3 Useian snuuvasiidevesauly sail

1. w@ulelaunanniias (Vegetable fibers) d@qulunaiidulaiie (Cotton)
swudadulounand (Flax) @ulevu Yo uazivwilndug i dUdzsa aansn #nauean nale

Judu daduly wanlididudszneuvesaglad (Cellulose)

2. Euleflaunaindm?d (Animal fibers) Wuduledlaunaindadidindinan
v 6 [l 4 & % =3 % d! % 1 t:’ll a0
dnd 1wy auune uwng vuey vud vie wWuleluy WWudu sudulewaniasldiulsenauves

nsnexdlurianieg dnindudulelusiu (Protein)

3. wduledlaunanugse (Mineral fibers) dnldluaudmeunfiduiudes
usaz o Toiunuiees) 1wy aunussally wazanuiou lnslanizegied dnluduly

U (Asbestos) FIaaNTAMUNTLAIINTDUEINN

duleuywddunss wiasenlailu 2 Ussnnde

a

1. wdulensnudasunainnediuessssuand (Natural polymer fibers)
= a o I3 % a 1o v N o v
Wasninsdawatesdusenouredwaglaa Fellegduiuuin luiduleihe viedduves

suldl InsuyudanunsadunsauUasindudulefidesnis anwiunadule wu 1seeu Jalaa

a = a < ¥
2yTAN V30 lRTorTnn LUy

NOANDITITUYVNADNWNAINLUNAUINIUTAUINNY LUU DILNADI UUER

Fralne s widaliilunden Wesnningiumani asesiluesimsvesuywduinni 8n

£%
Y

MIHTIAUAININNO BT NUNEIDU



2. duledaunsigdt (Synthetic fibers) 1Wuduleidiuannaylauiainaises
Yy o % a a a 3 a I3 a I3
suilunanassliangaaivnssuliasall wu wodeames wediolun weodszlaslalulvd

al a I3 a a =l @ 14
wodbillaneanesed wedgIwu (8198n) Wudu
2.1.1 lassasrswaadulny [6-12]

dllelvy adudulosssund funendnd Inendnaindinusulng Jamn
Fudulelmilne innrueulnulneiusiuidies Foineeans Bombyx mori fivueulv
TnednulngAulunsieu (6-10] vulelnudd wainuueulnuds Feinermans Philosamia
ricini Tutigthu Snsmnzdedinaidneionds 18 d1lnuds (Ed sik) nudhduiuglnu
yilomilaiinszaneeg Uinumamilevessemaduiie wiha 3u uay guu gnihumaass
Aodluvszmalng Tl wa. 2517 Ingnsadnisinuns nsznsiunvaswas @aunsal Le
Anwdeauied w.A.2533 uninerdeinuaseans tainsduasunisides nussldiu
inwnsnslunanzfusenidsanie Inismzdgnsusiuduzvdsdmauinn ieliinuning
o lusfudsndanlfiluemsdosmueulmss ununisdaluislaeasylend e
svueulnuds ansodvluiudwends vieluasvisld anmusaduloanvueulnads Taum
wa Wnandnfifinnuenuinndmueulvilve @Ewndes) [lesindmueulnadidvunlng
(Urawradendnduldseing) iladisudunueulnulneg Fwmdes) Aflvuiadnnia [11-12]
usnanishsnudvedlnuds flusiudevas 66-67 Waeusummnudvoslmatuazilusiu
Uszunu Sovaz 54-55 [1-3] auzinidulutenans [7-8] wuinluulve (@uwdes ves) i
dudsgneviiunniluiunngeaniesay 38 Sudlawisuiisuivlvaidsssiindug 9nd
Usinanlwudesay 20-25 Wiy nszuaumstudulnuandmueuluaiilagute av
nanedun Fnudaysunuresaiifianuniinindensunalvgaesrounielufvueuln

[ 1 |

Q,‘, 1 Y Y) oA P | v a
a1sazanefazgndnniuvieassialuiivesiinueulyulugusiunduwiunaiduly asy

a 1 174

sonuntiuliaumiags Sendy duly vie lulusdu (Fibroin) $1uau 2 W udign vievise

Y

= % < aa o = U U W a § o @ < =< a [y
Lﬁﬁ@U@’JUﬂ’]ﬂ‘VTﬂJ 139 IPU (Sericin) 118 FUNENUDINIAILLAANDIUAIUUVDILTI TARANU

Aelmnadulesreliios diulsenaudulnuazUsenausnisnsnarilusgnatoy 18 v¥iia i

anURduansinuoyya dase wazllansidndeqduvsduisedns (asnenulisa (sasy uas

]
[ vad o v 1

ga¥a) Mluanvgiiiinlsaianiivesyudld waslianUAnd Ay wu Wuarsauausziu

< ot ] & o 8 v 2 X & o
ADLAALABIDA LU‘Uﬁ']iaa']?JLLaaﬂaaaasLui’Nﬂr]ﬂ Lﬂuaﬁwﬂmma‘lﬁﬁamﬁﬁw LWUaIsINE

Usinauhlufnds ansidndsanusnluad way anstnenguadiands usu [12-14]
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__ Leaflet structure
(i T - Micro fibrils

1\
|1{\
[h‘“ —_—
| ~—Fibril bundle
)

g5
il |

— Fibroin strands

v~

i ik
W

i | € ,gii ‘

1

1

— Raw silk filament

JUN 2.1 uansdudsznauvesduleluuiu Yseneumedule (nlusdu) 91uau 2 1 gn

\WARUMELESTY (M) egsauuen [7]

2.1.1.1 andnianenmaaadulelyi [1-15)]
1. aNW¥ENIBUBN

wulelnudu Ysenaumeiduleluy (Fibroin) d1uiu 2 @y Fagn

wasumenaba (w33w) dulelrmdisrinunszuaunisaonnialbi ssiinuduien Yuua B
=] ° = d‘ o w a Y @ £

wenuanssuaaanaenateTy Wesnnilradiegnindnesnty aslamelviiuduly

Tnnazduduleffanuaeuyuuuies 9 Sou wasdemuduniun dulslwlasynfdaay

azidengs wazilaaugimiliegsendng 900-1,200 wns dyudvesdulyluuddviesauied

W Juiuiuglaniiihunlgn

Tnuds Wulnuwdanidsndadu Tuudn lvuds Wulwunlaiainusiy

wnrdeulnundulundeudusins dulelnudsidnvuzaaoduletde waluudsiau

=l

willgnnndnihe wavannsageduiilaaniidie vielvulve daueiniliedsening 400-

(%
=< o v

500 105 [10,15] drudveadulelnudsiidesy Yuivaneiugivg



2. mnyazidenvaaauley

wulelnulvefinnvasiBenveadule Ussuia 2-3 Auiles (Denier)
Tuvagduleluuds mnuazideaveaduly Ussuna 3-4 Aulles (Denier) Munewme 1 Aifles

(Denier) WinAutvunvasduly 1 nSusaAI1ue1s 9,000 wAS)
3. AL LU AUl

ulelnulnedanunuinduveadulewindu 1.34 adu/gauaan

wupwes Tuvaeidulolnuds danumunwiuresdulowindu 1.30 nSu/gnuianlgusiuns
4. AVIUNULTIFS B4 302N

dulelmlvedudulenfimnuwdussguilodieuiuduleihe dein
Seutarinuiuigs IA1ANUNULSIAY & Iaaveduledla 4.5 nFuseniies Tuvae?
17 a A o o = = Y o
Wiy lpediAszezinga o 9av1n winduSeay 19 wazlinnuvuLsena o gavintasanie
on (anasuszunniosas 15-25) wastdulelnuds Jarmnuvunsfs a ynuinveaduladen

3.1 nSusiefiiles lnedlAszevdnsy o 9an winiueway 22
5. ANSAUAIIINLTION
vEule luinnuaunsaAusianLsontan dugudne aunsanduay
oy A vy N
fle eanefiel i vy
6. NINATUAIINTY
NIPATUANUTY TIFNTILUINTFIUANNAINITOLIUNITATUAIINTUIL
agfisewaz 10-11 Wuindulelvudenuannsalunisgaduauduldd vlnluussleviun

Tunsuszgndldlunisdenddn edrdlsimudulelnufiosgluannelen arumieianas

2819110

7. ANuSau

'
a o

wulelnuinnuamuieninueu wazliauatiosnin o gaumaiia
' o noal a a ! O a d ! ¥
71 100°C ualogamgiifiundt 110°C aelu 15 wiit azsuddewdudvies dwunisind

mssalatureeangll 140-165 C aelunanduy
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8. 918N

wulglnuenasgniinangld mndudaiwesndiauluduusseinia an
mnifiuuazsnunlid

2.1.1.2. auddmaniivondulaluy [3,15]
1. 29pUsEnaumaLAll

wdulelvulne Ussnoumedule (Inlusdu) Sewvay 66-72 wazna
Ty (w33) Seway 25-32 waztduleluuds Usenaumevaule (lWlusdu) Seuay 82-88 way

Abvn (WS3u) Seway 11-13 [15]
2. DVINAVBINTA

nsnddnsnaduidulelvy ameduidulovudnd dulelualign

Manemensalieasmily mndudaiunsaduduas 9 awnsavihaeduleluula
3. DVENAVDINI

vulelnulusaulmsasiawindulovudn?) wiaisazateaalanla

duduSosas 5 Noamglivien WWunan 5 w9 awnseazarsdulelnals wazansunanunsoan

Y

Anutuavasdulyla
4. \nAemaalsn
willglvuenagnianesie wite vieumuia aillmRounaolssima
5. @15aza188unse

Yregnuralavinanedulelyy waanldaadnnanfisisnsdenalil 819

iidulegnyiaty (azay)
6. BVSNAVDIAITWONUT?

wulelnudianununiusieansienv1iiens wignitaeldsigans
WonynUszianeandlad 817 arstnvendilleieulalusraslsinaued druninaisdnen

Uszinnlalasiaunasaanlas wiolatfsuinasuawsn aeldnnsuniazliifanadesaluy
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Y v 19 A a L i a a S v & a
e iuiuldansndgrsidudisUunageluniswenas Sasdudulessazareidunsnezdlu

Tuanatan « flazansin

5199 2.1 @UUsENauYINInaslluvessnwAlnuds [16]

Amino acids Eri pupae raw material
Glycine 92.7
Alanine 110.6
Valine 65.1
Leucine 77.0
Isoleucine ar.9
Serine 68.2
Threonine 42.3
Aspartic acid and Asparagine 85.1
Glutamic acid and Glutamine 109.0
Lysine 63.5
Arginine 52.4
Histidine 31.6
Tyrosine aav
Phenylalanine 36.9
Proline 44.9
Tryptophan n/a
Methionine 23.1
(Cysteine)y 5.01
1,000

22



7. DVNONAVDUTDI AL LU

dulelnulaevldagldifadiosine enduegluanneilenduiu

wanu wazdulelnuenagninfumeuuaiuiile Wesnildulszneuvedlusiu
8. BVDNAUBILAILAN

dulelvugounesiauaunn lnglanigageds Wognuaanlagnss

I3 < o
Wunaiuiu anuwlwsavendulelvuanas
2.1.2 Aku (@33u) [1,3,9,17]

nalva Aeduiidunumien q vmihisvievndule (Wlusdu) uazifunn
Sadulevaanadulifetu Tnowiiulssnaudensaosiluinnd 18 s Fasdivmfinafes
faimzogluluianalsiufiudauss wu milensonda mjesuenda waznyeriilu uaznsnes
fludwIngfinulueddu 1Hun @iy (serine) nsauean1sin (aspartic acd) uazlnadu

(glycine) UsennadSowaz 31.9, 13.8 gy 12.7 muaifu

1

nmlvuoranluldineadvanstinmitdidy wu arslesiunisifinufisen
90ndedu (Anti-oxidation) wieumldlunisinuensnulse wu arsdunsiuiiludounes
A £% J < &, v ! 2 ! 3 aa N U 1%
\Hon wazgansaunisnensse WWusy dududiuvesuulndvesnilvy (@3gw) Nuandiwaily
w1 annsoavanglaluiiden wazlusiuly  wsdullanunsahudszandldduTanmisdinim

(Biomaterials) WsounaltUsglostinemudulevsodimoniy o
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AN519N 2.2 dudsenauraansaosilulunnilvy (WsTu) andrueulny B.mori kag

Tussah A. pennyi [9]

Amino acids B.mori cocoon Tussah A. pernyi cocoon
Glycine 127.0 149.9
Alanine 55.1 27.8
Valine 26.8 11.9
Leucine 7.2 9.9

Isoleucine 55 8.0
Serine 319.7 226.3
Threonine 82.5 149.6
Aspartic acid 138.4 122.5
Glutamic acid 58.0 67.4
Lysine 32.6 14.7
Arginine 28.6 54.5
Histidine 13.0 25.0
Tyrosine 34.0 49.2
Phenylalanine 4.3 6.0
Proline 5.7 19.1
Tryptophan n/a n/a
Methionine 0.5 1.3
(Cysteine) 14 1.8
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2.1.3 @l (allusdu) [3,18]

wule (Wlusdu) wansnsaannlu (o53u) Tunillazaeun asddsznau
ninoziiluveaduly (IWlusdu) wandunsed 2 uag 3 Ingazinsnezdludiulvaidulnadu
availu 13U Sewar 44.6 29.4 12.1 sua1diu aneldluanaveudule (Inlusdu) fdnwaeidu

dunsauwwknuduleluy lneameldluanainiesiieglndiu dnifiniusy lalasaudiu

waeiu wazuntnvesdazaeleluanainisiesseiuduguuy - @la-gly)- Andu azifie

(% a

Y A ! Y o v Y] & Y] = I3 Y]
anwarlassadenisendt win-am (B - sheet adeiunszilosumani) Feavilulasaasng
gy

g a A & v ) | - wa a ! \
Y19 Iuiﬂig’]u‘mll ﬂ‘lﬂmzLUuLmﬂﬁJ IG]EJ%L‘UuaﬂHmzLQW'wLLaz‘lNUEmmanUGlLﬁUﬂﬂamﬂ ° U

<@ ¥ < %
ANULTIs Vo AUly [Wuau

2.1.4. myUszendldlusaulvu [1,14,17]

o

2141  euzdnIdeunanerdemalulagsvuseasyys [1] nansynialy
Tas/uluesfuuarllusdy evmenudeuuidefnn dwivaudffiey Wy mnuduuia
nsgaRay n1sAusesin Tnsdndulnlnemazarelnfoulensonled viordedo
AsuBLLATIAN pH 923 12,0 - 13.0 o 9amnfl 100 ssruwalded iuna 1 Halus 9rnduriian
Usuen pH Tilunans aantussmeineannanedundlny shausliasidoadioniosun
oymAvoaliad ievhlieuniadnes wdrumsansesmuineyniawdinlunnusdsuuido

AP NN ULARDUVLRINTIKND NWeRLeamS 100%

2.1.4.2 dnddelueonaisénsds [14] aneyandtngdes nsainsnanuslny
(IWlusBunazieddu) welflunusudme nmsuwng waginiesdiens lasfin181sdainant?
VDIl L‘ﬁumsﬁﬂﬁﬁmﬁqﬁm%u (Moisturizing agent) aunsadunaadundanfiondn
uazaTuTngaRaeged nennd fdnadulelnafautitestuisdsansilalean (L
Protecting Agent) ﬁﬂﬁﬂﬂﬂj%miﬂmﬁaui’a@é’m?wa FIUNISWLINNE LAy /v onauly
\adesdrons o liRanderesdadnldguiu grainutuldd sandenistesiuded

dans1laletan (UV Protecting) uazansisesuuluntiuasianisls
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AN5190 2.3 @udsenauveansaesilululnlusdu andaueuluy B.mori kag Tussah A.

pennyi [9]

Amino acids B.mori fiber Tussah A. pernyi fiber
Glycine 446.0 265.0
Alanine 294.0 441.0
Valine 22.0 7.0
Leucine 53 8.0

Isoleucine 6.6 n/a
Serine 121.0 118.0

Threonine T 1.0

Aspartic acid 13.0 47.0
Glutamic acid 10.2 8.0
Lysine 3.2 1.0
Arginine a.r 26.0
Histidine 1.4 8.0
Tyrosine 51.7 49.0
Phenylalanine 6.3 6.0
Proline 3.6 3.0
Tryptophan N 11.0
Amino acids B.mori fiber Tussah A. pernyi fiber
Methionine 1.0 n/a
(Cysteine)y 2.0 n/a
Gly > Ala Gly < Ala
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2143 Junsfinviiersudndnavesnisruaiovassuuiiniib
AsTUINNITHUAdeUR LU UTURoULEd (One Step Spraying Method) (MiuasdaRanedys
wuradivansazangaunalilas/unludad) 2] uvurmid deveanedn wWisuieuiu
NIZUIUNITNULARDU c’imuuaaq%”’umau (Two Steps Spraying Method) (ﬂ%’j\‘iLLﬁﬂL‘fJumiWu

(%
1 oY 1

\ERUMEANTERRnNaY 1NTY WuATITIdaImgasaraleaunIalilas/uludad LuRInHN

Y Y A

HNe1981999) WazUNIFYNUIRITRIUNITANLAIEIND  AIUNTTUIUNITNULPAD UKW UUADS

i
U IS

JUNDY TNSTARANANINHNHIUNITHNLASEIND AIYNTLUIUNITNULAFD UK LUUTUNDULAEN

=

AN INAUDLULIIAITRDNLINTTUINNTANUAIEINOAILNTEUIUNITHULAROU HIWuU
gostumou Tuaddeasallanuziniinssuiunsnnusisdane Inssuiunisanuasls 3 35 Ao
nsTUIUNISRRdL nseurun1sgu-Uudn wasnszuiuntswwaiou sgdlsfimunisnuaiou
p1afilymisesvesmuliadianave N snualUsd ATuIRaInIuANTURUNITIY dUsE
a = A o 9w =~ a oA Y v by |
WiNLNAY Liveviliaanisgedeansiall esainavesinszne uiazvieusenly lagld

v v U oa Y

udafiuRmthdmeiivesiganiniivsaiuau e [19,21]

2.2 vduletlne (Cotton Fibers) [22]

duloFamenusemelng wasUsewmenausauduiu dnfdeuldduletihe nnsladule
Hrasusuludsewmeduiie Waussuiad 3,000 Unauasandnsiy annuunsvangludssine

UM UsenAdu wazUsemalukaukUainnauls
woawasvaddulatie [5]

a 3 o It a s a v - ! A& o a 3
‘WEJ@L@JEJ?UENLﬁuSLEJEJWEJLUUW@aLNEﬁL‘NLﬁu (Linear Polymer) memﬂwqmmwaamawm

whilethe Ao wwalalulea (Cellobiose) Usgnaumeniievasuin-nglaa 317w 2 v

a

duleihauszneumeiaglaadnuauuszanas 5000 wile dnindudulediined
weshilANe1IUTEIM 5,000 wilwes kazlnnuruiuseana 0.8 wilulns

vyiriindAgyveadulodiulvg Ao mylensenda Hydroxyl (-OH) FeaziivyuSaoea
Methylol (-CH,OH) ilosan myjwanilidunyialinfidrdailiinussddyfe Wuselalasiau
eduluuSianmy] -OH veanediesneylnds azilusawiunesinad (Van der Waals' Force)

F9MIWIIETvUIAteLINN Waisuiuruss lalasau
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dulefhedinnudundnasussunaiesay 65-70 wazlidrunldiduszideudszunn
Sovay 30-35
2.2.1 audAnnmenmvesdulede [23-24]
1. anwazanguen

1%

ulothedaindudulosssuwd auranie wWulefdheuianwastie d9le

=

nmawigdgneuihe Wedesandesganssay wudn ddnvazamsnnueniianvasdad

WNAYY BAYANEULAINAARINYING Hanuazaatadng uletdedidu1d audednsy Juduiu

2Na

vo3fe uaranuuanauie wileagldduauningagy

Primary wall Secondary wall
AV Lumen
Way
A
Reversal

JUN 2.2 uansdnuarduUszneuvadlaseaiavendulede [24]

2. ANUazlenURdLEUlY

Tnavluiduleflne Siduriuaudnansussunm 11-22 lunsou Euled

Y

azldeaung warlauisnasnaniniuininiuitazazideala wiindulefgaviinanu

VUIUIUGINATY
3. Anuuwiuveddlly
Auvwiuveduledhe dawindu 1.54 nSusegnuiAfiguiiuns
4. ANUNULSIAY Q4 AR

ﬂ'l’]iJL‘Viu‘EJ’J‘UENLﬁUIEJEhEJ wama Witg dAUsgund 3.0-4.9 ﬂill/@L"L!EJi
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IS go’ v 44 QI a v 5 o Y1 = QI &(
Wenurdmaliiuusuiaaesiusylalasiaudu i liaianunutssfe u VIR LWHUU

Uszanausesas 5 AN15EAGFT a 99070 Wowns Sevay 3-9.5
5. MSAUFIANLIIEN

wiuloiheligangudy iliinsesdulade Weduumauduiafinsesdu
Tovpswaziddlothuaiunsafudiilofandauay 2 ausofuslaiiesdosay 74 wazannedn

$ovay 5 musofumildifissdosay 45 v
6. MInATANTY
Gulletheannsogafuenufusiifuiosay 7
7. Anueu

duletlhesimnuanuisanigmanusaules  J9v8anUSuiunINusaun
ansnagvihangldulen avauegnigluls Avlufhedmusieaumngilas 9 veuniia dwsy
Anusaununinulvazyinlidulete  Tudlvadiadunszatwludlil degluinisvasusi

I3 Y = o M Y& a 1 o 1Y
narewduinnanw) wesnnidulglilmtuasmeslunanadin (Geudiilognauiou)
8. 918N3LHaY

wilethe Wegnisddansililewan lunaswananunsavinlvilwaglaaluidule
thewaeuilusenTiwaglad (Oxycellulose) tnidndeunmnuwanuiy 2 dav wduledneas

NUFBLIIANANAID95088L 50
2.2.2 auvanmaadveadulete [5,19,22]

\Wesnnasdusynevddgveihefeaglaa daduasusznouresmiveu

lelasiauuareandiau wulethedgnviaelaieannsyiudiseduansiaiisngg 1oa

1.  dvdnaveansa wedulefedusadiunsaun WU nsawnae (HC) nse
FaTa3n (H,50,) Wudu dulefheazazansnanauasmilvmile wiedlovhujisentunsaly

w30 (HNO,) azlalaaglaalumsn Wesnnidulethediiusy -O- lneusyilliramusiansawn

2. 3nSwaveansa Waldulethedudanunsnoau Wy nsadnsn (Citric acid)

NIARLRRAN (Acetic acid) azlivianaduletihe
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v v W '

a a ' ~ o/ [ [ 1 1 L=
3. anSnavesan Weldulethedunanuasluinagiluaisazanganann wse

a

aseaubivhansdulethe WesandulethalifdwussNananavinane

Y

4. NSNAVLIANTRNTLAT DLW WU AN9TIURN (KMNO,) Tadeulalimas
15%1 (NaClO) aganunsalfeudulethelueendiwaglaa (Oxycellulose) Fafiaumiletanas

sariun1snenvEntheNldaswanvuniuluazinlvinievalade

L%

2.3 UI8NMNeIV09

2.3.1 N3sABNISHERYNIANI VY [14]

¥ = LY

$1efseyansUng Ine BesnsauABnananndlvy (Wlusdunasieddu) Weldly
Pududee maunmd wasaiesdons felidureulsenoude maazaedulelu wwudule
vy 3ofsluy feasazarsslealridudu fgungiiien 1Wuar 5-10 urit audag
avawesauysal entuuililunans wdnhasazanelusiulnumeuwidugauuis
grumiliiAu 110 esmuwadoa Wunameud 1 Flustuly aunaeduududulelusiulmg
thusdulelusiulnunualulasosunueaiiad suldudlv (Inlusdu uaziedau) Al

awlden 300-500 hulasiuns annsairlUldlugpamnssuineanunisiadeudansuame iy

ASENNE warn1sHauluAIaad11

2.3.2 n5sUASNIsNuLAdaUMIeaLUsE [25-26]

a

gediseudnsing Iny Sesnszuumsihrmisynalulasiusiuanvesies U

' '
% VY a =

THlusudndme lnensuasdindeuiandiuiane Sesznoude sunsunisiiaiy
avonivieidern fethayduasest amiutandmedinaniludnluthazein wdniluada
th wagyiluks Suneumawisuansnaseynialilaslusivluansasansresansingin lae
WL TAaraeansTARnUTINNSTU (Resin) answedesinu (Polyurethane) visoansnedlida
paalss (Polyvinyl chloride) avaneluth Farsounalulaslusiiu Mndunuliavaneduie

ey Tunsunsiedeuianiudme lnenisiharsazaeieseuliunuasuuianiiuadme
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megunsainiuailsd sgaieale Tunoun1seuwi sumedevauieu ualudnagunay

Fua9129 waztbugnlutnazenm vinlAwing

2.4 NTLUIUNIANUANIEATIND [26]

nsrUINTANLATTaRAIe Usznaumenssuiunsmaall Lagnszuaunsdna
Tneflgngsnelunsidsudnuay mumees uaz/vioautinianienmaesin wiens
Wasuinduia viednvarituiiiinanmeanieain venaniaansasufuvesnssuiunis
fisaos 08 nsnnuasdsmaidunssuiunstugarie Tnediladegudnua emusiuen Anduda
sl “a dnlwanszuaunmsmand Shietuluanmden Sio1adeninnisanuss
wuuiden wagluvaeiinisanuasiluanimuis Seniin1sanussuuuis oavhlfannis

ANLLAIEINDANULALIVS DADIAUN LA
2.4.1 TPQUIEaIAvDINITANULAIEMD

99U aAvaIN1InNUAIEIme Ae N15UTuUTsauTRver Sonansuanas
vy | = N o9 Ya v & aa a A «
velvilianuinfegely wag/vsevhlviinuadnsuany Tuunnsdimafiaiivainvaty viuses
Wupudumenism

£

2.4.2 UnuUvBINMIANUIMeNszUIUN IRl Yuegiuladeselull
1. viaveuduly uagnsinSesveaduleuasih

2. autAinantenmasdule Wy auaunsalun1snesd Lasngfnssu

SoneFeilefiusadennu s
3. Anuaunsalunsaaduansiedueciduly
a. anuseulmuesiagimedensdnuuamanil
5. Uadefiddnyiian audFnfiasvasduasiandamoszninanslda

2.4.3 NszUIUMIANLAITLUIIIegnsidnuresH e tandme el [21]

'
[ a

1. MIANWANATT MUN8ES NIANUAIRABADIYNTITITIUYRIN o Tandme

(auninFaguudes wisaanesaly) eglsinudunisanusadegeuaidudiulng feg

1 a 1 o 4 o 1 4 . ® % ) 1%
YBINTIANLEAILYING bYU mwﬂmummamﬁauyﬁm (Sanforized )  n19AAYU LUUAU
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ATTUIUNTITHNAITISTU LU NITLRUATNTLITUSILATIEY II1NINYNT 8N9EUATIEH NITLARDY
a5 sBuuuRondi Wudu nszuaunisniaadl 1wy nsiwesiweslsd nsvinlniAaujasen
790971 N1saANLAIT9 UL N1sanLsstaatunisanull n1sanusstasiunIsuadIveENYUER

WWusu

2. MIANWAIAINL N8de nsanuseiienenisidauegeloy 1-2 Tauly

Tuan1znsiaauuni way

3. MIsanusiedaas” Mneis Msenussiinmuegilssnisdndnaunnnivils
afstulundodledndsaudinisanusetsazanssansnmluises 9 LU NITANUELTING
(N3t nsdanen n1sdaRa nisiade Wusu nsaunsinarned wu nsdaimiin
mefuvd wla vsoasiuwaadunse Wusu wazn1susulsaiamd wu nsvinlidyusoe

ansiidNYn Msanussieasnnusdy o s
2.4.4 ansenusenlyiudulene [21,27]

dulethe sdadammsdugu wagldiui Weduduuds dofuasanudad
wanzaudunisanuaaduledie 1wy @a15iudu  (Anticrease) ansiuduvazdnuazauld
(Wash and Wear) a3vil#ii3uanas (Durable Press) ansviliifiuds (Stiffness) ansiuth wie
dxTouti (Water-proof %38 Water-repellent) @13iuly (Flame-proof) ansiudosn (Ant-
microbial) asvilsEi (Softenen) wipansvinlifaghiauveunsefsanas Jesieaziden

= ¥ a
gu150AN Y IULDNENTO9DIMNBLAY 27

lunsaingeanisanudsiiihelviiand@ney 1wy n1siauasualgauvion ans

o ¥ ¥ VY@ o Ya o & < v
ibiganulduauduauny ansviliRamvilauuiaguay Wunu

2.4.5 answedgIvu [28]

a ISP

A1TANLAIFINDNVIVULUUNDRLSINY TdruUsenaunanimdunadys

Y Y
(%

wuviugasenduln nalnnisesngnsvesansanudsdimeviinll AensnauvewvaId sy

'
a o

anussindnsaivansazarseuiiluinseninamisldou nqudlialwauenssnaindu nqule

'
aaa IS

lolggnunusingiudnase LAnUHATe Mo (Cross-linkage)  AURING LaNAIITURY

' (% '
a a o a

(Surface energy) g4 ALNUTALTITANUYDUU NN
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=

nannussindeasnedgmuliifesudlfenuiuauiiefivindu uadls
nsAnauRTivarnvats 1wy auinisdusuteseuty audnstuth audBinisdestunis
wae audinisiuniusesdu audinistesiulniiads audfdesiunisvu audaveusa
uazALsuL Tuasfunamssy 1950 a1sanussdsmenedgSimuluuidunsuazuuuiion

alasunsHannNenamnssukas uwidwlngidunedeSmunuulddviazans Tuvaensn

'
a

vazateduiiv Induuse uazneliAnuaiivnnsenialdding ndseinneissy 1970 a1y
dsudmenodmuuvuiildiauntuegnsing uidnlnlddmiunsanudsiedou
Antuman lugael w.m.2523 lafinnsdunuanudnviilunisidewaznisussendldnedesm
uanissza msnusimedimugnsuindinsldtuogaundvanglumstiouduas nsmnuss

Hao
2.4.6 ﬂizmumsmmwia?wa [21,25,29-32]

ATETUIUNITANLAIEIND Ausanudu 4 Ussian sail

[ '
A a a

1. nsrurun1su-Uudnansialivudandve ieUTuUuisiuildane

ASLUIUNISUAINARDN1STUNIUYDIa1EIND Inelyansiadl

2. nIzvIuMsIAdeUiandmasienigniedeou wu nasldwataun Fudu

aa [ ) Y a Y [~ < a
anugvesaa Inindunugeiliiinnisuandululessulusunialszdidnasouuas
Tuanafidunans wnanarasgniunldidle 50 nddneu witagtuiiiniwaneseaniousiy

[ a a a 6 [~ v [ a dfl’ a

warau1vuandmeludondud waraundunszuiunisuuuwit lnen1susulagunuin
seavuluunsuuiantnagdme taeldlddviazareniedeliiinvesds eg1slsfiniy
LASDIINTIUNITANTA NANEUNTIAHTIANAB UG LAZUNABINITLARDUNIALED 2FHD9L

nMvuglngiiieaneiiaziadou dunsunarauiniglaninueiu

[ a

3. Mswualsdansialivuiandane indevuurmviivesdn wsedan 5L
nsviueRsumegUNTainInudsaeud (@15azany wazausn) Miiinnesarosvesansiall
= LY ¥ = ‘3’{, k4 = A 1 -] | 1 % U ¥ 1
wasuuwTan {1 vieider Inelianuganguuin nMsvinude ldadududou witidyminis
aoydevevarensvasansiall Udmnuusian ganussdme nududesnivauyulunisny wasiy

wuavdeslignuiudeu Welildazesminsiiae
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nszUIUNIIANUAIEIe Iz audmalisunnussian eg1elsiniueiad
Ugymiseavesmnuliaianevesnsnuausd 8nviansgadeasiaiiliesainaseainszae

fldduianuRvtngdane [31-32]

NITUVIUNINUALUTIAR O URINTNEIMOMENIWUE H910a8198A709U1AT0
o 1 aa o | o = o 9 = & A 3
Winunddmigluviosnan duuiawanuy 1.5 uu. wangauiuauaziden wagiuiauinan
PUIR 1.8 U, WANEENAUNUNLIILU AU 2.0-2.5 ui. wsgauiuaunuiuisuialng g
uamnuiaivansisesn sy esnninideniiniudniiuly azfianisandiugesiinu

wagldanunsoniuegsatnane fagy

Spray gun should be held perpendicufar to the
surface as shown here by solid lines. Tilting the gun
up or down gives an uneven spray pattern and
materal deposilion

JUN 2.3 uanensshwnszesvinavesnwudligndes wagdesadate dmsunudimud

SoUUA T8EEN9 30 B, 14 90 83 [33]
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sUN 2.4 uananmiegranmudnszUesdnd Wivuvuin 2.0 . [34]

4. mM3gu-Tudnansialvitliinlentaendnunid (Low wet pickup methods)
lnguninisu-Judaansiadazdeslifosasnisvlviiilen (% Pick-up) aglugas 70-100
FoduassiliAetamnaniumsildfug Hamidewesmsiedeuivesansiadl Tugaanns
uLItUAY wartan1svhUiASesun fadulsdgRndunslsindentiosndiund fe
nslfannasiiduiatuinlaglaiduasiad (Kissed rollers) nsldfuanisiadeutandamess Ty
(Foam finishing) ¥en1sldnssuiuntsdu-tusn searnduisldtuanaynagaansiaiidauiiu
oonly Vilkhedenisauuisdudiu uagtnanisiufisensundnie Snisussndandsany
aueuluniseuntis dmfuiaioseuusasiundsiu (aamdsulunisouuie) wazdiuin

asmiinldantasas

2.4.6 AmuladesaznsvluRUen (% Pick-up) [19,25]

[

gnsiunmSesasm Ik L Uen (% Pick-up) vilansil

Sovazmsvibiilen = dwidnvesiulen — dminveseuiia (faugs) x 100

1%

YIMUNVDINILIAG

Fan1saruani dunvssendldiunisaiuiumiiesaseainisinliilen

(% Pick-up) dnsUIne dnusi
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2.5 ASTUIUNSNAFDURNNHIUNTZUIUNITANLAS

2.5.1 N1SVAARUANGIUTOIRTIRIUNTZUIUNIIANLAIIIENADIgaTALBIANATOUY

WUUEDINTIA (Scanning Electron Microscope: SEM) [29,35]

ndesqanssAudianasou (Electron Microscope) LAna1NN13AINABINILBLAN

Uszdnsnnlunisusaiiuinglifiniindesganssaduvunasund  ndosaiindauisadiwun

(% '
1Y 1 a

18 gnvaININLANINNINAN LlYBLANRATUNTAIUINIAAUAUNIIAAULEY waylTaud

a &

aurnudmanliunuiaudnszan dn158959@818nnseuluning annduulasdey e

q

[

Sidnasaulrnataldun1nuuIasUNIN NanlasuAe ANYRIINgNAAIT818E9 WazaNN1Ta

9

wenues1e  avidenvesninlang 100 wiluues ndesganssAudianaTeuLULdeINTIA

a [ Y 1

(Scanning electron microscope, SEM) Td@nwilassastanteusnyvioniveingiiage nni
gan ndesganssaidianaseunuudensin iunmalou wuu 3 IAniszezdndngs vinld
JEYAN WMLV INURIVBITUMIUDEN TN Ad1NazLdenvasfiufIdvunUsedias 1-2 wilu

WRshailYaveenaus 100-10,000 Lvin 38N15AeSY
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Electron gun

Condenser lenses

Scan coils

Objective lens

V

Specimen stub X-ray Secondary
detector electron
detector

JUN 2.5 uandlaazunsun1sinauveindesarridianaseuluudainsin (SEM) [29]

nsuszendldndesganssmidianasouwuudensin (SEM) dmsuauide 2 5eq

2 =y 1 L3

AN 9 AB NIIAWAINANINNURILVUAILER (Fususuinerdnusatuil) kasn15insien

=

57 Beia0e199193n AN 7 LU uTagaans (Mstieamiiuin wagliesieiisin)
T (Msmeamiuiadegsiiflvuadnuuuaadi) muidemaineimanissend
NUAUINIIUTONALLLAETININ TUTATITNRIBENINMTDILS 1UTTEAINFIRY193N
gREMNSINTUAILSOBURUAYBLY nvUIUNTSELfegsd iy SEM lldudeunsiiaang

panvagdInsunIsig Wusu
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2.5.2 NMSa@euRIENNa (Handle Test) [36]

msmaauﬁaé’uﬁaﬂumwmaauﬁﬁﬂssamﬁmﬁamam{{maauwhﬁfu Tnen1s

v v v Y v Y

ufiafuin egnslsfanuidudadunismageuiivuiuimasgey

nnadeuinduiiansevinlddedelud Failndudvdeninatiouinnt x
877 WU 20 x 20 Wwufilms neflfnaaeuiiiinseny 23-60 U udaduwie 16 au waznds
24 au Fadudwihilvesuminedeiiinidedsiney Ineyaeawaidugiiuszaunisaly
nsdudadn uagsiraulugnamnssudamenndunaiui neunismaaeu sinsugniine
Aendusudslunismnaeuadsil fufnnasuusazeu tnglddinstimanisvaassusedidla
AnNEURININAARINTEYINTian1NzIIRTIL (2042 peeiwaiTea aududuimsienas 65)
AneaeuIrUszilunalagldiddudanieie lumeuvesndumnul-ALUIe ANNLNLIE-AY
MUTUNTEANS ANLVIVTT-ANUITEU A mFEngu-Ldu andRvesii fanunsnvenldiiledudiarh
Fefioluatausn iedosiudvinavesd uasniseonuuuiinavilviAnaugides ddoeig
wiazduazgnlalilundes uazdvaasuazldsueugnliuesioiaiioiouii sufnduda
ity

28 %4 d‘dQ o v

ainanisbiinsadldausdnvesdnaaeuwrinty eg9lshaelainndiodud
d' ¥ d' @ LY 1 v a = < 1 a{' Yo a dy Y
Wn9ge wavtosiian {Wusiag1991981 1n3a 1 83 10 Wudnlasuannisussdiulosu lag
Tdsgaviianlunisuseidin 15 Funiivienun (enidumsussluiadudanily Mssesiiailunis
Usziliu 20 Fun9) Weneasuasasausosnal Uiuieaads (X) wiazitve niouduainng

\esuuanmsgu (5.0) Metensgy
AN 2.4 wansananiIshitnsaenlneldaRiduNaUeRy wazialUvasnTunagay [36]

Handle impressions evaluated

subjectively Ranking scale Evaluation period, second
Thinness-thickness 'Ijhfﬁ """"""""" S fh1it{:]k 15
Softness-stiffness 510ﬂ """"""""" Do S1t{|]ff 15
1 LT 10
Roughness-smoothness Smooth Rough 15
Warm-cool feeling ‘J1\.I’_a"r-|'1;| """""""" S Clgl 15
General handle T B s 20

Poor average excellent
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ol a a o o ! 1 LY 1 v Y 1 <
A151991 2.5 LanINan1sUsEIURIdURaLRaz AT Vo9e819dn 9 fegs lneuanily

' a A
ANRAY LAZANLULILUULINTE U [36]

Fabric | Thickness | Sfness | Smoothness | Feeiing  General Handie
X S X S X S X (] X S

1 5.0 1.202 5.6 1.008 5.0 1.757 6.6 2.371 2.3 0.842
2 3.2 1.014 3.7 0.957 3.8 1.097 6.6 2.086 3.2 0.994
3 3.4 1.077 3.0 1.060 29 0.834 6.5 1.850 4.3 0.923
4 3.5 1.172 3.2 0.748 3.7 0.797 6.0 1.753 3.8 0.645
5 4.5 1.482 44 1.008 5.7 2.068 6.1 2187 3.4 0.481
6 6.7 2.225 7.3 1.731 7.8 1.839 9.5 2175 1.9 1.089
7 4.2 1.067 41 1.695 4.4 1.147 5.7 1.878 3.9 1.116
8 4.6 1.671 3.5 0.834 3.2 1.175 6.2 2.380 3.7 1.047
9 4.9 0.890 5.1 1.628 7.5 1.369 4.4 0.954 29 0.896
max 6.7 2.225 7.3 1.731 7.8 2.068 6.6 2.380 43 1.116

min 3.2 0.890 3.0 0.748 29 0.797 4 0.954 1.9 0.481

2.5.3 MINAFOUNTTAQUUU Wisuazilen (1ISO 105-X12:2016)

[ o o

WNInageuANUAIUYesdEsenistnguasiUaudsretand miudmeluguuuuy

voai1 viedme lngidiegeihuimageunisingaleniihedag (dund) muuinsgiuly
annuvisiazan milen WekunseuIunstnguuusns kavilen asiiunuseiunisieu
= o o a ~ ¢ a vy A v o
duuinthetnguinsgiu lngseuiiguanninsdaina (Grey Scale) w3sldinsesing
(Spectrophotometer) w3annstioud (Colorimeter) lnsfin1susziiiunuseanilusedu 5

FEIU ANUNUIBVDITLIU 5 NUURIAIUAINUVBIER NI Tngaaiian uazseau 1 vuneda

'
o

mmmmsuaqﬁﬁiamﬁﬁij’mgmﬁqm
2.5.4 NSNAERUMRINISTNA1S (ISO 105 C06) Test No.C2S [37]

nInAFUndIn1sindns Sngusvasdiilefvuaniunmuvesdvesdanenn
¥ia warluyngluvy dmsudunounsindrslutssmavdodondudilddmivuoddlu
a¥aFewnlulngldnsdniondadanmnsgiu lunsdudgramnssy uazhilsmeiuia enados
FunTEUILAITRAaUUTIAwdI1aTuI I Tl LY MIgadeddouuaznisdondsy
Hunauannismegeduuas/viegnidondlunismaas uadueadulndidestunistndslu

Wandlygviselulseinanilinss nadnsvesnisnaaeunateass Tuunsalenagnuszanalag

a

NANSTN LU TENATS DTN YE Rar1AS 9T LuAY 70°C WRHNHNIUNSTEUIUNISNAGDU

9 Y

1%
=4

#aIN15TNAN sztnUssiiunisilasud/Weudvudnfheninsgiu Inewssuiieuainingda
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a

\na (Grey Scale) W3aldiA3eeind (Spectrophotometer) wsaunsiisud (Colorimeter) lawsl

MsUsziunsiUasud uasmsdoud uwiseonduinsdaina (nsiUasud) wu seau 5 wineds
ANAILYBsARENNSEN (MIAsud) Yoodian wagsedu 1 mnefsnnuamuvesdsenisdn
(NM9ABLA) nftan Tuvaedl insdana (madeud) Wy sefu 5 vunefls amuasmuvesdse
n39n wdadnlufinsidouduuiienn wagsedu 1 nueisrunmuesdsenisdn nddn

dlf = al' 2 I~ v
WauauInnaauuriu1g LU

256 MsnAgoUaTluNSTU (Wicking Test) (AATCC 197:2017) [38]

1% '
¥

AT Isnaaa Uiy N US L UAMNAINITOVDITUIIUAIDE 1NN WUIA

(1I81: SrErNISARBUALY89UN (Hadwns)) Wiavudsuaaiallun1ulas /M oRIuTUIIUAIDE9

i Falgleviaiave dndn viiednlane nisneaeulialun1sduun (Miegaduun) |Wuisnisnldy

(%
o o

uwnsvane wazilud1engalunisiansdun legaduin) lneund ddiegsazgnanduway

=

glangiunisvesitednagnuiuld wagdaednaiunis ului ndsnnaiuliin

v
o

ANHEUBIN TN (MFenadul) Badnaumslaunn uansindmegraluduinlasnd

Y 6

2,57 MTBATIERNISTUELTDLUATITEVRININIUNINTFIUNEAA N AEIMNTIUIT

9

ad a

NAABUEWD WaN.121 Llay 29-2554 A1SUSEIIUNIATULUATIS 8U09EIWe (3BLABNTIN) [40]

q

WMmegeUNsUsEEINYIEANSAMNISAULUATISEYRIEMme lnenadaUNa
YOINIANLAIAIMD LiladAuuwuaTiseludve {an dilive Wiedvedus) eUsziliunanis
I o & oA v aa wa o =% 1YY AN a o e A a Ay
ANusidSD LieaveuneNTaudiveuin wage N AguNule vsendndueisuLuaieiild
ansinusuaiseludule Fansunsvesuuaiisednluluemsunigae (Test agar) 96iod
v PN A A a a v aa a a v A a v &
UouNandodndussdnsaimnsaiuLuailisen lnen1suseiliunanisiuwuaiisondaduy
A (Munewme “UsednSanldieane” “UseEnSamdnia” vie “Useaninng”) 3

Usnglumed 1 vesnmsgIu Hon.121 18y 29-2554

2.6 dynusuuazUasnueu [41]

UINTFIUNENSUNYAAMNTIU VoI TIUBULaTURDNLBY WBN.962-2552 {iN13
muupnsTsundyveularUaoniueu wianunistdaundu 2 Ussian fe Ussanldou
@ B = v = 1 @ v =
Mlumutuseu wasssavldaumuanuiansisay wu lsawsy Jsmeuna Wusu lned

Uaenuuounuadu 2 wuufie Uasnmueunyu uarUaeniuoudng
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uni 3
A5N15ALUNSIVY

3.1 Msneaasil 1 nszulumssenaynalulastanluilne aynialulasdan
Tnud3 waznIsuIBTN1INITIEBUTUFIU UALIUINBYNIAGIENEDY SEM

3.1.1 nssuismswsenaunalulasgadlvulng

nssuIsMswssounalulasdanlnilve Adun1sauenansa198e nuneLaY
31 Wngdndulvalned@indos 31w 1 Alansu udesenssinsiduuiaussuin 2 x 2

WURLWAS MNUUaragEUlnundaLaInlsaisazatelefeulansanlen Anuudusesay 5

a 4 ¥ 1 14 =

(w/v)  sheggnsidiinaudedulny Wiy 5:1 antuidgumgiindesueg1adig auis

aaunAil 95-98 aeAnwaldea wiauduaulvatinaussutdulruazatsiduanisazateavun

9 Y

'
= a =)

Uaeslidusingamgiiund Weansazarslnudusug svanmlidunarsimensalalag

AAp3INYENIATaTIsN auatsazaneliAl pH Wunans (6.5-7.5) ludanniu aulidriued
auane MnUmhasazaeflauinsesdtanysnaandignieaniuvuin 180-200 Mesh (3/

a

) Whansazanefduilanriunisnsesnadduniansziles udrnddouwiiigamgll 120
=~ < ) P D=6 =~ % =, ° v A
asAaLd 1 unan 5-10 91us aulsvesndsddieia wewiaadn drluusslewaseaunuaa
ad (Ball Mill Grinding Machine) A28A213L57 300 saU/UN9 1uan 30 Wi $auau 3 ASe
WIBUNATINIUNITUAKE? U ENUAZUNTINTOIVLIA 180-200 Mesh (5/A1913113) LAUNIZHIT

1%
Y

a | a a v A Y o W\ /A e a L
azidunldgenatafinTasmeninadagyainia udiluldge@uden warafinla vunelve Sndu

(%

waldlilu Desiccator sanisléudunausialy
3.1.2 nssuismswisedaynialilastadluuds

nssuIsnmawssuaynIalulasTadluuds dndunismuienalsoneds
ey 31 Tneundulunudsduniuia 37U 1 Alansy UNFanlenssnsWwvuInUsEUnn 2 x
2 WU 3ntuazansdulnuidanaiceasazanelaneulansenlon Anudutuiesay 5

(W) srgdandiinaussidulg wiidu 5:1 nduingamgindieduegegn auds



puvndl 95-98 pueAnaalud nSeunuaulalateudulutararatduansazanenanun

9 U

'
a a IS

Uaeglidudhfigumgiiund leansazarsluuidusuds vsvanmlndunarsionsalslas
AAp3INYIENIATaTIsn auasazanelial pH Wunans (6.5-7.5) lugaaniu aulidiiuedis
asiawe ntuthasaraeiildunnsesdsandsneandetiifeaniuauin 180-200 Mesh (3/
i) hansavaeduihlariinumsnsesnadumanssidos wdnindgouusisiigungii 120
psmealdua Wunan 5-10 Halus auldslug Wowiatin tluuadeiniasunueaiiad (Ball
Mill Grinding Machine) #1earmai§a 300 seu/andt uaan 30 widt 1w 3 ads Wreyniadl
FUNISUALAD IHLAZUNTINTBITUIR 180-200 Mesh (3/m1579ti) iiutamensiiaziBonld

(%
= [

gananafndameinsos@ageainia waniluldgadvion wananla vunlvg Sndu waaldly

R A q

(%

T Desiccator semsldudunausaly
3.1.3 NITUITNINTIVADUAMFIU UALUUINBUNAIANIENADI SEM

NIIUITNNINTINADUAUTIY UATVIUINDYNIAMILNADY SEM LaTe
Wegne uagALunsiuIem sns1dadiua 91in (Do SEM: gudu) o.aaeevate 2.Unusnil fae
nNdaq SEM JSM-5410LV #1 20 kV fdsvene 1,000-5,000 11 LagAI1EiuuInaynInnig

TUswnsu SemAfore 5.2 [42]

3.2 NITUIUNMTANUAIALENITHULARBUATTEARANDRLTINUNUIIUAI8E1TasaN8aYNA

lulasTanluding vuddlenaatedn

2.2.1 MM EUNIAIDE

v Y

Ansdeneatedn vun 40 x 40 gu. wahuneulugeuauseu Ngumgil 90
~ Logvad o < & . S @ < o ~
asrnwadea Halduilunulilulagaainuiu (Desiccator) T mtinuuAIediaziden

JUNnNaNIsnAand vinudautindnldildsudas

a2



3.2.2 wkgumsazangasinfnnefyinuanudutuiayas 10.0 (w/w)

wilgdasarauataRanedeTmuanutuduesar 10.0 (w/w) lnedeansdn
AanedgTinuiinin 150 n3u avangludinduiinin 1,500 nsu lddnines 2,000 gnulAn

WwURALLeS AUlAINY SonuedauTunausaly

3.2.3 FWBwssnasazangeunalulastadluulng anudutuiesas 4.0, 6.0, 8.0 uas
10.0 (w/v)

wisgnansararwaunialilasdadluulve aududuiosas 4.0, 6.0, 8.0 uas
10.0 w/v) Ieedeennialulasdadidulnlve wuhwdn 12, 18, 24 uag 30 n3u azangluuindu
U311a5 300 gnuradieufiuns wonaiudnines 500 gnuiaiudiuas 598 4 Inines

(muasiv) eulidniu sevuedautunausioly
3.2.4 Fnuwefeuasaragasiafianedesive Anuintusesar 10.0 (w/w)

thansarateMeonnInnTsuauns 3.2.2 $1uau 25 nfusviufieniwud
(nszdasu) USunaniswugegn 150 gnuiadisuiiunsdeui inuduaudnladiiu 3.5
Alansusemsnaans Fmuwun 1.8 ua. (ngaudusuiuill) wuasimeszozrinsang
30 wu1. TnefuviuBndnihelvifs feum 125-130 o (Bosiuii) wazaplunisnuuuiuiy

Tnenuangelun USue1uuulaadlnt19a1s UIMNIHY ANURT

° Y% v o A ° Y] '
ANNIUATULAY UNFITALAYNLATIUINNATSUIUNTT 3.2.2 91UIU 25 ATUUTNU

MUNMUF FINa1T190U WuNEeTUYI1 USHUPILUULAAINNT19E1e AU

~ 1 A < o v v aa NS o < Y a L=
WonuAdaulasa dirkideneanetn MUunTlIntnuuATesiazLaen Tuin

NANIINAABN

3.2.5 Fanwadevarsazaiveunialulastantnalng Anududusesas 4.0, 6.0, 8.0

Lag 10.0 (w/v)

Wrarsazatgaynialulasdadlnulne Aududuiegas 4.0 MnTeuan
NTLUIUNIT 3.2.3 91U 25 nFuuusiennud (nsedeauu) YSununiswugean 150

anuIAguRlAsHowT? Neduduaudaliiiy 3.5 Alandusenisauuns Mviuaua 1.8 uy.
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(wngauiuunuill) wuasmeseezineangd 30 gu. Wneduiudaiidheliss Ay 125-
130 a3 (Besiuiu) wazyulunswuvwiuduiu Inenuangrgluvi vsnaiuuuldassn

P9AN AUTININY AU

ANNSUAUNET UNAN58LaN8ANLLINTUSPAY 4.0 (WNAUAIUALN) A58
INNTLUIUNT 3.2.3 71UU 25 ASULINUAENINUE F9na19198u wuangeluv ushiu

PUUULEAINNITI9E19 AUIINIHU

44' | 2 3 o v ) A a & o Y = Y] a
LUDNULARDULAIR u’]NWE:]’]EJ‘V]E]a'TEJSUW MULNUIVIUINUNUVULATDITIALLDEA

Ly

YUTNNNANISNABDY  NUUAILUNISNUAITALANEANULINIUSUAY 6.0 , 8.0 way 10.0

(PuEWY) LSeaumuUNesUIETIRAUTAEANUTNTUAUATUYNAIBEN
3.2.6 NIZUIUNITDUMAY/TINURATEIT 1M

PG NEIUNITNULARDULSUSDUWAIAIUTD 3.2.5 L9LAT0IALNULADS
puwisaryugATesauvuuinihe o aumgil 120 aeAwaded Wutian 120 Juni e
' a ) | Y o w Lo v Y o d & . S )
nusasAsnanwadiie Ay wanhlunulilulagaaiiuiiu (Desiccator) Farmidn
vuesestazden Jufinuanisvaass siuguiaudvinliaeundas thudiheldgananadin

wndalings senaaeuTuneusisly

3.3 NITUIUNTANUAIALENITNULARB VAT TEARAN DAL SINUNUTIUAdea1Tazateaynaly

Tastadluuiugds vudinihenaaisdn
3.3.1 FNSWSUURAIDENN
LTEURNFIBE19AINNTZUIUNNS 3.2.1
3.3.2 Wwksuasazangansinfianedfyimu

LTHUENTAYANYANUNTZUIUNT 3.2.2

a4



3.3.3 FWwisuansazanrgoynialulas@aalnuds anudutuievay 4.0 , 6.0, 8.0

ey 10.0 (w/v)

wissnansazarweynalulastanlnuds anududuiesas 4.0,6.0,80 uay
10.0 (w/Av) Imediaynialulas@adluuds dmdn 12, 18, 24 way 30 n3u azatgluiingu
U311ms 300 gnuradiwufiuns wenaiudnines 500 gnuiadwudiuns sou 4 dninesd

(muaeu) AUl senuAdauTUnaUmD LY
3.3.4 WniundeumsarauasiaRanedyTin

WULARBUAITAZANEANTEARANBAYTINUY AIUNTEUIUNIT 3.2.4 N9
AIUNLN wazeundianuLAdauLasa vatideneatedn MUsnu1TI I nEnuuLATo 99

axldyn VUNNNANITNAAD

335 ASnuedevasarargeunialulas@adlnuds anududuiesas 4.0,

6.0, 8.0 tlaz 10.0 (w/v)

tharsazareynalilasdadlnuds amnududusosas 4.0 MwIeuain
N3LUIUNIT 3.3.3 917U 25 nfuanumennud (nsedeuw) UTununisnugega 150
gunAileuRlmsHeunl finnuduansaliiiu 3.5 Alansudenisnauns Wviuvuin 1.8 uu,
(g fusunuialy) wuansieszesieand 30 gu. Inefluviudadiheliis S 125-
130 p3e (vsiuiin) uazulumsriumuuiuiiu Tnevuaindieldenn Winaduuuldasn

9819 UIIVIRY ANUATD

ANMSUA UM UNENSAYAUANUNTUSDEAY 4.0  (WINUATUNTI) 9
WIYUAINATLUIUNTT 3.3.3 91UU 25 NSULNNUMENINUE fana1a9196u wuangelualn

UsumuULlaaIun919819 Uy
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Weonuladaulada dredievneatsdn MUsnu1dauiindnuuLAT o9
avLden VUNINNANISYNNABY NUUALIUNITNUEITATa18ANULINTUSDEaY 6.0, 8.0 way 10.0

(PUEWT) LS8aUmUNETUIETNAUTAZANUTUTUAIUATUYNAIBEN

3.3.6 NILUIUNTBUWAYYINURATENT 19U

UENENENUNTUATRUISEUTREUAINNTED 3.3.5 WILATIANUADST DULIY
wagyhunsenssuuwinihe o aamgll 120 esenwaided Wuian 120 Jwndl Weriun3es
manawaidnie ielidu wdnhluinulilulageainuiiu (Desiccator) Faminuuiaos
Y a L ] o = H £ 1 = < £ ! a Y
WagBen Tufinuanisneaes inguilaudmdnladdsundas inuiiieldgananafinuda®

alnge senaaeutuneusialy

LY

3.4 ASTUIUNISNAFIUANUARNNKNIUNTZUIUNITANLAS

3.4.1 mMnaaeunstnguuuwiaaziden (1ISO 105-X12:2016) Aniunsnusem
Juwmesing wane lwosiawa (Usenalng) 31in 2.n33mn figiaTeedng COMETECH Su

QC-319

3.4.2 MIveAeUndINTsFNane (IS0 105 C06) Test NO.C25 30 unit figauuail
60°C $18 @15avae 0.4% ECE Reference Detergent W@y @135a¢a18 0.1% Sodium
Perborate Wieugnuaaman 25 gn (UFuanm pH winfu 10.5) $1udu 20 ASs fudunnsi

U3 Bumesing wiahs woawa Uszinalve) $109 2.0301W9 fa81A383 DURAWASH

3.4.3 n1snadoUnallun138ui (Wicking Test) (AATCC 197:2017) sinilunisdl

USH Buwmesive wiaha wesiawa (Usendlng) 31in 2.038mne

3.4.5 MIAATIRINTTUSUYORUATISETDIRT ANNUINTFIUNENSUTTgRaInnTTUIT
NAFOURIND LaY 29 NFUTLIUNMTAUKUATLTEVRIEIMND (FTRIAMNIN) WINTFIWEV Lan.
121 &y 29-2554 alun1sigud COE  21A3¥1T3INe1 A Ingmansiazinalulad

=

urIngsewmealuladivuenasyys
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3.4.6  NITNITNIINTINADUAUFIY LASVUINBUNIAVUKITIRIUNTEUIUNITANLAY
AIENABY SEM N13ATITE0UAUFIN LAZVUINBUNIAVURITIHIUNTLUIUNITANLAL F8NG03

SEM snuiiaSueliluiide 2.1.3
2.4.7 NSNAERUANURNURIAUNAAIENTEUIUNITNAFBURIAUNE (Handle Test)

1. NMSNAFBURIAUEAYDITUFIDENENIWIU 50 AU

ysLydd a v

AsNaasuRldulanszyinlanenalul dannlvidudmasuansadauin

q

'
s U

nseay Ad tnedignedey 31w 50 AU Faduniniuveausen msiundumesiuduwua
Inguaud (Wn1vw) 3170 auuuunys-Unus1l duauegin duneiiles Jmiauunys lay
A val v v Y o a [ |
yapawaidugiiussaunisallunsduiadi wasvihaulugnamnssudamenndunailugie 5
| ! Va o ¥ a N v gj dy v Y 1 1
U feunsnaaeuidelausuiimaneituimudsiunisvaaeunssll Augnaaeunsiasau tngly
fimsvdmaniseasusiegntla an1izvesnisneasnsyyifanizuniniglulssany (252
= a L o o ey o a Yad o o Y A
peFgAYa AR udinsSesas 65-70) AnadeulzUssiliunalagliisdulameile Tu
WBNYDIAIIUNUT-AIINUN AIULULUIA-AIIUNEIUNTEATT AIUVFVTL-AUSHY AWSEN
Ju-bu audfivesd Nanusavenlidedudadmeiiolunsiusn ietosiudninavesd uay
= o Y a o a v U 1 1 Qg’ I 1 " Y a o U
nseonLUUiiNayliAinAuaLdes ddegwusasduazgnldlilundedaslilasusddulag
V9AU wazEvnaaul TRt IMINewIaE LS s UL g URIAU RNty

vV aa

ananislinsndldmiuidnuesimeaeuniniu ogdlsfiasldffdaaduia
unfian wazdosiian \Wusegnsdneds inse 1 s 10 Wueniildsuannisssdiudesiu Tae
Havoznailunsussiliu 15 Suriienun (enfumsussiiuinduiaiill [Wezesnailuns
Usgifiu 20 Juiil) Weneasaiaouiesud thundnads (X) usagide nieufueiai
Deauuinnsgiu (5.0) Tnpdudt 1 WWudunuvesdi Original Fufl 2 Wuihdegrevesdiiing
wdouseansdafia Juil 3 fe 6 WWudhdegsiivuedouseansiafia vutudeansazans
ounelalastadlnilng enudutuosas 4.0, 6.0, 8.0 uaz 10.0 (wA) mudfy Fud 7 89
10 WudhediinundeumneasBaia iuwiuasazaseynalilasdadlvalng ananduty
¥osay 4.0, 6.0, 8.0 Way 10.0 (W) AuadU Tuit 11 Wuihdegeiinunieudisansazaiy
oumelalastadinulne anudududosas 10.0 (wA) uagdudl 12 Huihfeesiinundey

myansazangaunalilasTaalnuds anudntusegas 10.0 (w/v) An5190e19RA93Y

ar



A1519% 3.1 LLaméf’Jasjwmiwmﬂﬁu%’agamm%ué’aasm PIVDAIUNUI-AUUN AN

YULIA-AURIUNTTAN AINVFVIL-AUTEU ALTANQU-LEU auTRvesin

(Wlv)

o)
=
=1

LWE

a1

UszRunisal

fun 1

e

q

2
=
=1
I

q

(=)
=
=1
w

e B2

OV [W[IN ]|

=
o

[
=

=
N

=
w

=
~

15

Average

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

SD

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/O!

#DIV/0!

#DIV/0!

#DIV/0!

2. NSYAEDUANUNINS LR LUNNSITURSIWaIUaBNILEN UL 32 TU

vaewe #DIV/0! uansnspngnsAwlndulusunsy Excel

Wesamndamianiunisallsalain-19 Jsdennszuiunis 143n15%eUasn

v Aou & o Y Y ° o Y ° ° 1 a
WN@UN']EJWEJV]@@LEJ‘ULiEJ“UiE]EJLLﬁ'J YU 120 x 60 Y. UNUIBAAWNNIAIUAL DA NILLAL kAL IA

Tm3eu Asuthumuedaumunnan Ity watlukanlndnauusem asiun dunes

wutukua (Usenelng) 9in @rvw) T Wneligsumeaaeudiuig 4 au lasudasnnusui

AnusissgaunIaluulneseeay 4, 6, 8 uay 10 (Hansdn

a

1219

) wazUaNUBUNANKAINILBLYNIA

lnuds Sesar 4, 6, 8 uay 10 Hansdafn) lnevidgydnwalilusia wazduay welvgsiy

nagaulneltkuudsiannuianalalunisldnuvasnnruauase 3 Tu neutlugna1ewuuni

warvdsudaenuueuliios 9 auasu wasanduinislvazuuuniuianelalunisld

Uaonviweu 914 8 3w iiethluduussnlalumveasdlusuansely

a8




uni 4

NANISNAABILAZAITIVIT

4.1 NIIATIVTUFUFIU UATIUINBUAIAAIINADY SEM

Mnmsnaaosnuin vuineyaalulastadlnlne Svuiadniigaegluraening
2,250 uluiaing waze1d 2,320 wiluluns (eyaaifed) uazilvuelvgigalutaeniig 5,780
YIULUAT aze1d 8,830 UNLULUAT (L‘ﬂaamﬂaumﬂlﬂﬂs%aﬁﬁgaaawﬁm Lﬁagnmm%ﬂu

LYY

I v
21N1AZIUMILUUNDU)

JUN 4.1 dugnu uazvnveteunialulasdadinulneg diendas SEM



®

NNINAGRINUI vneuMalilasgadlnuds Jvunadniianegluiianing 1,080

q

WU Ba2E1 X 2,140 Ul (Bun1AReD) kavdvuin g fantugianiig 6,030 Uity

q

WUAT ez 6,970 UlULIAS

20k U

[

JUN 4.2 dugu uazvunnvetounialulasdadln 83 dendes SEM

EX]

M15199 4.1 umeuntevestlilasdadlvilne wazlulasBadluids mundes SEM

o YUIAOYNIALANER YURBUAALYEY
MIDYN
(lulmswns) (lulmsins)
aunAblneg 2.25%2.32 5.78 x 8.83
aynAlya3 1.08 x 2.14 6.03 x 6.97
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4.2 AMULANAINVIIUINUNAINNIUNTZUIUNITANLAINIED U

1NNITNARDY NUIHIAIRY 1 TINUTUTU A SN TLLNEY LanedHfieE9E
AstuguansAnu Ul watn@9g19 FUN 1-6 V9In1SANLATlULAAE ALY TIAN
‘:l' ,oJ £ 1% Q' é’ 1 | r-ﬂ' 1 6
Weauun1nsgIuvesdimundn (iuaw) sy Wesainanuwdsusiulunisnualsd
a1sazaneansiafa wazarsazarweunalulasdadiiaesvin Jududeideveanszuiunis

ANWAITENITHUASE LTsaINNT9TlanseNe visedsiouvadansaranelonunsenuiui

A =

M13197 4.2 wanadmtn Anade wazAinuidenuuinggiu (S.D) veeiNIuNsIAReY
muaTarangasEnaanedgimu museeunalilasdanlnulnedivies fnny

WuUIUSaay 4.0

%
=

SouartUUNALTY  SPEarINUNALTUY Sovarndnt iy

s nasnuanstadn  wdenululas/uludan NAIDUWIA

TS 1/1 113.61 201.02 17.56

TS 1/2 142.36 231.66 17.27

TS 1/3 121.10 217.03 15.96

TS 1/4 122.70 210.66 16.07

TS 1/5 122.04 219.45 15.52

TS 1/6 15 TN 223.17 16.58
Anady  SD. Anady S.D. Anade S.D.
125.59 10.40 217.17 10.53 16.49 0.80
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= 3 o P ' = Y A =
A1319% 4.3 uanadmtin Anade uazAinudeiuuninggiu (S.0) vesinIuNsIAfeY
muasazaeasEnaanedgmu musseunalilasdanlnulnedmvies fAany

WUTUSREAY 6.0

Sovaztndniuay SpuaztnIN ALY Sovazndniiuay

PR NaINUaNsInAA wasululas/uluden NAIOULIAY

TS 2/1 126.56 209.24 19.56

TS 2/2 118.85 196.67 19.29

TS 2/3 124.29 197.68 18.08

TS 2/4 120.38 197.82 19.29

TS 2/5 114.66 190.27 18.83

TS 2/6 122.12 203.23 19.18
Aady S.D. Aade S.D. Anade S.D.
121.14 4.19 199.15 6.44 19.04 0.53

A13197 4.4 wansdinin Anady kazA1nudesuuiinsgiy (S.0.) vesiNIunIsAGeU
muaTazagasEnRanedgImu musgaunalilasdantuulngdvies fAaiy

WUTUSauaY 8.0

Sovast NN ALY SauariInTINL ALY SovartnUnL ALY

NaINUENITEARA wdsnululas/uluden NAIDUUIS

TS 3/1 114.59 184.26 21.28

TS 3/2 114.93 21597 23.02

TS 3/3 126.86 213.76 23.60

TS 3/4 116.93 200.44 23.16

TS 3/5 111.50 193.94 22.47

TS 3/6 120.05 207.42 22.83
el S.D. Anady S.D. Aade S.D.
117.48 5.39 202.63 12.19 22.73 0.80
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= H o | P ' = Y A =
A1319% 4.5 uansdmin Anady uazAinudeiuuninggiu (S.D) vesinIuNsIAfey
mgasavatvalsinfanedenu ausiseaunialulasadluulvnedivies 7

ANMUINTUSBEAY 10.0

o Sovariminidinto Sovasthminiidy  cevevimiinindy
e naNuaNsEnAn nasnululas/auludas LGN
TS 4/1 100.44 204.66 22.59
TS 4/2 111.30 183.27 22.70
TS 4/3 132.31 193.99 23.47
TS 4/4 123.83 189.89 24.33
TS 4/5 122.87 187.67 25.51
TS 4/6 117.40 183.89 25.80
Aadey IR Aade S.D. Aady S.D.
118.03 11.10 190.56 7.97 24.07 1.38

A319% 4.6 wanuIniln Aady LazA1AA e uNNIAsEIY (S.0.) vaIIiNIuNIsAGaY
MgasazatgasinfanedgTinu auaiveunialulasdanlvnulngds nainy

WuTUSauay 4.0

SpvaztnInL LT SaUaziININLALYY Sovaztndniiuay

A GNIGRFREERR naanululas/wuludan NAIOUWIAY

ES 1/1 74.56 130.40 17.32

ES 1/2 77.85 134.79 16.58

ES 1/3 73.60 134.57 17.19

ES 1/4 72.93 131.42 17.35

ES 1/5 79.93 135.33 18.40

ES 1/6 74.43 132.57 18.24
Aady S.D. Aade S.D. Anade S.D.
75.55 2.73 133.18 2.02 17.51 0.69
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= s o i P ' = Y A =
A19197 4.7 uansimiln Anede warAiruilenuunnggu (S.0.) vesNIuNTIAReY
AIgasaraaIsEnfnnedyTinu ausseunialulasTadlvulneds nanu

WuUTUSREAY 6.0

o Sovariiminifinty Sovastwiniiuty  Sesatwiniiuty
A NaINUETINAR wdanululas/unluden NSIDUUIS
ES 2/1 83.78 155.98 19.11
ES 2/2 87.33 175.26 19.03
ES 2/3 82.01 148.20 18.75
ES 2/4 81.27 151.39 18.36
ES 2/5 81.98 168.22 18.00
ES 2/6 77.66 143.21 20.12
Anade S.D. Aade S.D. Aade S.D.
82.34 3.17 157.04 12.32 18.90 0.73

= g o i P i = Y =
A19197 4.8 uanstmiln Alede warAlrulenuunInggIu (S.0.) vesNIUNSIAREY
Mmeasavatgarsinfanedesiny aumeeunialulasdadlnulngds Aaiu

WuUTUSPaY 8.0

Lo Sovaztiminiinto Sovaztiminifisdo Sovaztminifinty
S NaNUaSBnAA wnaawululas/unluden NSOV
ES 3/1 92.62 191.72 21.00
ES 3/2 91.70 193.94 20.22
ES 3/3 106.08 219.62 19.56
ES 3/4 93.14 193.09 19.22
ES 3/5 89.08 190.31 19.80
ES 3/6 100.25 199.90 18.52
Aadey S.D. Anade S.D. At S.D.
95.48 6.39 198.10 11.05 19.72 0.85
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= s o i P ' = Y A =
A1319% 4.9 uansmiln Alede warAlrulenuunInggIu (S.0.) vesNIUNSIAREY
AIgasaraaIsEnfnnedyTinu ausseunialulasTadlvulneds nanu

WuUSauay 10.0

o Zopaiimiinifia Ty Sovaviwiniiuty  Sesaztwidniiaty
e NAINUAITIARR wdanululas/unludan NAIOULIAY
ES 4/1 104.01 192.84 20.33
ES 4/2 88.62 194.14 20.08
ES 4/3 102.14 208.00 21.84
ES 4/4 107.70 197.55 21.30
ES 4/5 97.89 196.56 21.22
ES 4/6 101.19 204.25 20.09
Anady S.D. Aade S.D. Anade S.D.
100.26 6.56 198.89 5.97 20.81 0.74

4.3 nagaun1sdaguuuiazilen (ISO 105-X12: 2016)

MNMInadeUNSTRguUUWLazden nuitdiadeuaisiaiauarounialuslng
ANUdiNtuSosay 8.0 uay 10.0 drnUsuduuuuissnign (3-4) nddaeudiuulen (4)

WiaeunulneIag1919La

9NANT971 4.10 n1smaaeuMsTaguuUWiskaziden nuiindouamsiadnuay
sumalmilyefesas 8.0 way 10.0 fadouduuuuisiiian (At 3-4 99 5) Al
WouAuuuiden @iy 4 10 5) oradumszmnuadedlinssuiunsiuaieuiuuuans
fumeu (MuansBafnnou udSmiueumealulasBadudinulne) Joilvoumealnlne @y
nieymalvd?) Iwdeenuiueni Iwiilreumalmilnengasenlsiiendt ilesandiadeu
asBafin waveunialvallne Tawdeady shilansdeudlaeldinsdana ndinimeaesns

POLUULTAY/UEN MULULIRY/LUIUDY 90ANUTIUNLENIT HLAFDUASTNRM wWazkalruds
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M13199 4.10 wanansuszunsieudlagldinsdana waenistaguuuuis/iden any

WY/ LUIUBY
L WA WUIUDU
OPLERN y ~ y -
WA wWan WA wan
Aanwssmeayaluilng 10.0 %
L 4-5 4 4.5 4
(LifiansBndin)
Aanussmeaynalulng 4.0%
o 4-5 a-5 a-5 4-5
(Hastnsin)
danussmeaynalnilng % 6.0
o i a-5 a-5 4-5
(Hastnsin)
danussmeaynalnilng % 8.0
o 3.4 4 4.5 4.5
(Hastnsin)
Aanusismsayaluilng % 10.0
o 3.4 4 4 4
(Hasbnfin)
fanussiooynaluds % 10.0
- - - 4-5 a4 4-5 4
(LiflansBniin)
Fanussiooynalumds % 4.0
N = oa 4-5 4-5 4-5 4-5
PRI
Fanussieoynaluads % 6.0
o 4.5 4-5 4-5 4.5
PRI
fanussiooynaluds % 8.0
o 4-5 4 4-5 4
(Uesennn)
fanusssneaynAluds % 10.0
4.5 4 4-5 4

Hansdn@n)
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4.4 NANISNAEIUNAINITTNA1S (ISO 3801: 1977)

NNINAGRUNITUTEEUNITWRULUAIU9E nudduafaudiseunialnulng
wazaunAlrudIndieg1e gndndseenuun MlidaasuuUasunn (1) wagn1sussdunis
& = D 4 v a A % v v ° & A & =
Woudlaeldinsdaina vukvniwiadug vaea1nn1sdnans $1uiu 20 ase nudndinisileud

o8N (4-5)

A15199 4.11 n15USELUNTsUAsuLUaUedd wazni1suseiiunisieudlneldinsdawna

PAITNANT 20 AS9

& -
g CN g = oo
o = g g o 5 < s RS
A9 G 3 N sz < @ 5 =
2 @ @ o (@ 39 )
= c @
— =
(ew
FANUGIAIEBUNA
Inulnesesay 10 1* 4-5 4-5 4-5 4-5 4-5 4-5
(laifias8nin)
FANUGIAIEBUNA
Inulnesesay 4.0 ) 4-5 4-5 4-5 4-5 4-5 4-5
(Hasonmn)
FANUGIAIEBUNA
Inulnedosas 6.0 1* 4-5 4-5 4-5 4-5 4-5 4-5
(Ha138n@n)
FANUGIAIEBUNA
Inulnesesay 8.0 1* 4-5 4-5 4-5 4-5 4-5 4-5
(Has8nme)
FANUGIAIEBUNA
Inulnesesay 10 1* 4-5 4-5 4-5 4-5 4-5 4-5
(Harsennn)

AU * f® Ground Colour was Washed off Totally.
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157197 4.11 n1sUsEun1siUAsunUaved wagnisuseiunisideudlneldnsdana

YAIENANe 20 A9 (F1D)

=
G oy
= S g & e
o = 1w g o) _E% =] "~ RS
JehlaN B ® = S Q - =
B @ o 4((% (35 &
U‘D
— =
[
FANUGIAIEBUNA
Tunlnedovaz 10 1* 4-5 4-5 4-5 4-5 4-5 4-5
(Hansdnmn)
FANUGAIAIEBUNA
Iund3sovaz10 1* 4-5 4-5 4-5 4-5 4-5 4-5
(siflansinfin)
FANUGIAIEBUNA
lund3sovas 4 1% 4-5 4-5 4-5 4-5 4-5 4-5
(Has8n@n)
FANUGIAIEBUNA
lund3sovay 6 1* 4-5 4-5 4-5 4-5 4-5 4-5
(Has8n@n)
FANUSIAIEBUNA
lund3sovay 8 1 4-5 4-5 4-5 4-5 4-5 4-5
JHansdnnn)
FNRNUANAIEOUNIA
Iund3sovaz 10 1* 4-5 4-5 4-5 4-5 4-5 4-5
Hansonin)

MU * f® Ground Colour was Washed off Totally.

INANTIIN 4.11 NsUTEEUNSWAsULUAUeedE nudndAdaumgeunialulng
wazouNAlMNdINNAILe gndnaesniun (Mdagngana 20 a3a) nudrdinisiWeuddesuin

(4-5) o dumszansnfnlianunsodneynialulasdariaeailn (Mamndne 20 A53)
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4.5 NANNSNAFBUTZEZNIINTITFUUT (Wicking Test) (AATCC 197:2011) (wiaw:

gaauns) (1381 30 W)

v

PNWaNIINAFeUNUIRIfgiadsudteunalulasBadlvalne fovar 10 4

= 3 Y oA A v a Ay =
SeEEINSTNLIgeEn sesauluiidedsindieusyeumalulasdadlnugisesas 10 &
pssfivantRveslnuaunsaganuaulad widlouasdafaumuuuii aenuinlssegnenis

Fuunlesunn mioraudumszarsiefndilulavesinsssninuduinedu wazidusienauy

Nunn isardsurduleauinlmauletheldauisadssnudila

9191999 4.12 wukndegeiindeusseynalilastadlvalnefesas 10 o
syogvan1sdu (adiuns) GGl (Frunuadis 87 fadwns duuuiusy 79 Sediuns)
sesasundufiiodefindeuisounialulasdadinusidesar 10 Tsvsenienisduni
(@ofung) (Fuuuads 83 fadluns AMukuauou 74 fadiuns) %qmaﬁuauﬁams@ﬂmm?’fu
vosluy (Usvanudosas 11) widehasdafnuwuuuin asnuiszesmenisdaiidesas
(wReifies Funuads 11 Seduns Musuiuou 15 Sadung) uansiransiafnilfszes
yamstuh @adiuns) anas agslsfmumnldiuedovarsinfouareynalvalng 10.0 %
vieruedeuasiafauareynalvdisosay 10 shlsifkunismnudsiinuanansadui

anad LaI9NETTARAMFBUUIIURINTIAN VN IARNLEINNTOTUUIAAAILN
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A15199 4.12 LAA9STEENINNISTUUN (TaRLUAS) VBIRIAIDE19 AUBLLIAG WaZLUILDY

o LSS LUIUBU
A0819 - a
(UadLuns) Faduns)
FANAIUAY 57 58
AANULAsaNsEnAnoE 1AL 11 15
ianusisssaunalulnesesay 10 (Wiflansdndin) 87 79
danusisssaunallnesesay 4 (Hansdadn) 0.3 0.3
danussmeaunalnilnefesas 6 @ansdain) 0.7 0.8
ianusissgaunalalneseay 8 (Hanstadn) 0.3 0.2
ianusisssaunialnlneesay 10 @a1sensin) 10 0.5
fanussieounaluditesay 10 (aifiasdain) 83 74
fhnnusisooymalvndiiesas 4 (ansBadin) 0.9 0.5
fnnusissheeynmaluiditesay 6 @ansdnin) 1.3 1.0
fhanussiooynaluadisesas 8 (la1sinfin) 0.5 0.3
fanursigoynalnudifesay 10 @arsBadn) 10 0.7

4.6 wan1sUszliunan1sIuLUATiSEYaIEma (AB1deANIN)
4.6.1 wupiliSeunsuay teaweside lala (Escherichia coli)

31NN1INAFRUNUIENLATBUMEaUNIAlrulneSega 10 LazkAfoy
aunAlnudisesar 10 dmnuaiwnsalunisdefuwuailiss wuATiSeLNIUaY aweSLTY
lala laf Weuihinuasiafnudindoumesynialndlnesosas 8 wavinvuasinfauwaa

waeUMBaUNIAlMNESSeuaz 6 Iuinanisrosuwuaisuviinia
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ol a v N a ! aa Y |
13199 4.13 AN 1SUTZLHUNANITANULUANLIEVDIAIND ADLUANLIELATUAY VUNIRIDENS

L YUIARLREY YUIAUILIN A5UTEIIU
AIDEN Ly o
(1) gugLany (yu.) Usgansnm
y Usg@ndanlal
FnAIUAY 47.1 0.0 .
LD
; L Usgansnnli
ANANLASANSENRARDE LAY 46.7 0.0 .
LEIND
Anenusiameauniallnesos .
S 45.8 45.8 Usgdnsnine
az 10 (LiflansBadin)
AanussmgayaluilngSey Usgansnm
L 46.1 45.8 o
8z 4 (Uansunnn) 719
AanussmeayaluilngSoy Usgansnm
Y 45.4 416 o
8z 6 (ansunmn) 719
AanusissgaynalralngSae .
o - a5.7 a5.7 UseansnIne
8z 8 (Ua1sensn)
danussmeayaluilng oy Usgansnm
T 46.4 45.5 o
ag 10 (Uans8ann) AN
ARNUSAIEUNIAL LB TaERY o
e ar.7 ar.7 Useansnine
10 (luflansdnsin)
ARNUSSIBUNIALNBI SaERY UszdnSamn
L 46.2 46.0 L
4 (Ua3enan) AN
ARNussIBaUN Al LB SaeaY .
Y . 45.9 45.9 Usgdnsning
6 (UaN38nan)
ARNUsTIEUN AL LB SaERY UszdnSamn
L 47.0 46.8 o
8 (Uasennn) N0
AanussgayNIalngifesas Usgansam
o 45.8 45.4 o
10 (Wansgnnn) N9
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i a v A a ! N Y o '
M990 4.14 LaAIN1SUSELUUNANITAULUANILIEVDIAIND ABLLUANLIZLATUUIN UUKNIRIDES

.4 VUIAUILIN -
o VUIAR LY Ly nsUsEI
A9E4 fugaaie .
(313.) Usgansnm
(u31.)
3 Uszansanly
H1AIUAY 47.2 29.2 .
LNEIND
3 L Uszansanly
HIANUASENIEnRRDEN9LALY 46.7 23.2 .
WEAND
Amnusiasaynaluilng Usgdnsnm
y o 45.9 45.2 o
Fowaz 10 (Liflansdnsia) 9119
Amnusiarsaynaluilng Usz@dngnm
y o 46.2 45.6 o
088z 4 (Ua138ARn) 1A
Amnusisssaynaluilng Usz@angnm
. L 455 45.2 L
988z 6 (UANI8ARA) 1A
Aanussmsaynialuilng R
Y W - a5.7 a5.7 Usgansning
J9uag 8 (La138ARA)
anussmgaunalvlng Usgansnm
y L 46.4 46.3 o
3088 10 (Wastnnn) N0
FanussgauNAlEs Usgdniam
Y o L9 ar.7 47.4 . o
Sovaz 10 (LiflansBain) 3NA
ARNuAInIEoYNALINES ..
. W . 46.1 46.1 Useansning
Jouae 4 (Ua1sunna)
APNuAInIEoyNALluNES o
. Usganann
Yovar 6 46.0 45.4 o
(He38nnn)
ARNuAInIEaYNALMNES R
. W - a7.1 a7.1 Usgansning
988 8 (Ua13unnA)
ARNuAInIEaYNALMNES -
45.8 45.8 Usgananine

Seway 10 (Hasdnmn)
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4.6.2 wuaiSsunsuUIn anlafenda eaiSed (Staphylococcus aureus)

NNIINAFRUNUIT ATitdausigaunialutlng Sesay 10 waziAdeou
aunAluudITegar 10 danuaiunsalunisdeduuuafiisy wuaiisewnsuuln aniilla
I o = o w = I ] = a 1% = % 1% Y o
fanfia alsud Mn wiletnnuasiafauaindeumesaunaluulve Sesas 8 wagini

WuasinAnuaunfoumeennAluudisevar 4, 8 way 10 inansreduiuaisesinia

NA5197 4.14 uay A9197 4.15 diviuansinfaudiedeusoeynaialm
Inedoway 8 dmnuaiuisalunisreniuluafilss LUATSELATUAU LodYesITY lala uay
wuafiBsunsuuan anillafenda seiSua L6A waziiviuasinfaudindeusoeynialud
$8ovaz 6 SrnuaunsolunisieuLuaiise wuafiSounsuau wawe3ide Tala wasfndiny
mi%a@LLé’aLﬂﬁaUﬁwawmﬂlwﬁé%sJaz 4, 8 war 10 ANUAINITONITADATUBUATIS Y
wuATiSeunsIUIn anillafenda salsea Lan

fatarnionanss1sde (03] szydlueunialuy (nlusdy wazi3du) dans

[ '
&Y A

oyyadasy daduluanailronninuiiterduluanadulunfuvdelididnaseu e
duvSinueumalnueududuiionnzay vlilasouyadasyann oyyadasymaiasidl
Udufuwadvondelsn viodeuuafize Jvondeliinasivinanedeidevessad wioens
WasuwUasiugnssuvenead Mlkiwaduninaafiuwadliund Taihlnidelse viade
wuafiseaiels Juinlilnuaiuisasiuniuwuediield edielsinunisrundou anavili
udnuadoudsoynialua (Inllusdu wagieidu) envvzliaiiaue Javirlvuadiniy

anuasalunssesiusuafise ez liidulumungefinduuisiiedns

[

dl LY %4
NARIIEFDUVUINBUNA LLﬁSﬁiUi’]UVI‘UT]ﬂ{]ﬂ’JEJﬂa@Q SEM

INNINARDINUINNNAINNEDIFANTIAUBLANATOULUUADINTIA (SEM) Uans
T Wewndeuseastnfia dnvazassihaslidnvauzmiiounedovvuduly wasidlod
Miuasiafaudindaumeaunialuilneesas 10 (Moudnane) wazdiinuasdafnuad

= v ady i v v o a ¢ a v °
wwABUMEBuAMNEITeTar 10 (Heudndn) wuirlieunialulasdadinzAnuuidulodiuiy
1 13 ! v k4 I = a k4

1N 9819lsNNUNINABIINNABY SEM vasraFauansinin uazeynialndlngSesas 10
(MAIFNAT9 20 ASY) wazRAFaUAISERRA wavaunIAluuBISouay 10 (MAITNA1 20 AS9)
WureuIAdng Minizuuianiidimeluiieunun S1aenndesiunanIInAasInInNaIgad

4.14 msUsziunsiUasunlawesd nuidedeuasinfa wazeunialunilng wasrieadou
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a1sgndin LazaunAluudIvniieds gndnarsesnnun inlidawWdsuulasnn (Awiiiu 1

970 5)

(1) ENANLAIAIBEITTARA NBUTNAT

-

(A) Hnnussaunialyalng 10.0% (9) Fenusisounialig 835 %10.0

( lufiansdafin) noudnan Yaiflastafia) noudnan

(®) Aanusiseun1AbINds % 10.0

@ansdndn) Neusnang

- ] " 3
o

() donusisouniatuslve % 10.0 (%) FenusisouniAlyy 85 10.0 %
(Hans8ain) ndsEna1e AT 20 (HansPnfia) nasdna1s 20 AT

UM 4.3 uananmangannaes SEM Ya9R17eENe
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a o o Y a

NANNSNAADUANURAIURIAUREAIENTEUIUNSNAEDURIEUNE (Handle Test) n1s

NAADURIAUNAVDITUAIBEN9HNTIUIU 50 AU

nsmaseuitdudansyrilaisielud mathieUaenuueuvunantne (74 wa) x 872
(59 w1 Inedlgmaaouiifiony 20-57 U $1uau 50 Au Faduninauvesudsm amslun dunes
wutunua Ineuaud $1dn (i) druauisgin s1neiilestnusnil Unusail 12000 Tae
yarawa i duiiivszaunisallunisduiain uazvhaulugaamnssudmonndunailudag
6-32 U deunmaveaeuiifeldusuiimaiefuiudslunmavaaeuniall fufvaaouusazau
Tnglifinistiuanianaaeudedisln an1izveinismaaesnseinfiannzuninieluios
VIAABUTBIUTIN (252 periwaLlia innududiingiosay 65-70) fnasouazUsidunalag
T9sdudanieile TuveanveenUNUI-AIINUI AILLLUIA-AUNEIUNTEA AUYTUTE-

J [

AMULSEU ANUSENBU-LEU aulRvuessn RatusavsnlaileduNanslelialuasiwsn e

Josiudninavesd uazniseanuuuiinailiiinaudades ddegsudasduasgnlalily
naedlaglaldisesddulag Mdu wagiveaeulzlasueygyinlinesiiegiuiiolieuiiey

LYY

ARG G )]

'
a v v o)

anan1shinsadildnnuidnvesinageuwinty egnslshagldininadudauiniige

waztosiian 1Uusi081981984 tnsa 1 s 10 Wuarfildsuainnisussfiudosdiu lngld

'
LYY

svavalunsUszidy 15 Junfivanun (endumsussdiuiadudanly Wssoznalunis
Usziilu 20 Junil) Weneasafufeuiesudn thandieds  wiagite woududiniy
Deawuinnsgiu lag faegadiuin 14 wiia Ussnausme fau danusdsieasinfnegis
Wwed danusissngaumaludlnesegay 8 (Liflansgaia) dinnudsneeunialmilnefesas 10

=

(Liflansdafin) Fnnussmsaunialudlvesesas 4 Hanstafa danusadigoynialulne
Seway 6 (Hansdadin) dnnudsigeunialralngsesas 8 (Ha1sdnda) Knnusaieaynia
lnulnedovas 10 @ansdaia) Aanussmeaunialug 8350uaz 8 (Wllansdain) Aanusa
v ady 1 = a o v ady a = a v
muaunalng 835ewav10 (Lillanstndin) danusisieynialuudisevas 4 Hansgndn) /0
ANUsPIEUNIALINETTRURY 6 (Hanstana) KnnudesIgounIAluudiievay 8 (Hansgndn)

v v ad v = = a o w
LAy N'WmLLWQ@?U@HﬂWﬂlﬂﬂJ@iiaﬂag 10 (Ua58906R) AMUAINY
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15197 4.15 LAASANLRALUYBINITNAGDUIINNNSYAABUAIINIUN-UIE ATILLUIA-NTEANS
ANUSEU-1335E ANBUTU-HY wazaufienela (A m59n) veeiniikw
NITUIUNITANUAY MIENTEUIUNNTNAGBURIEUNE (Handle Test) lnemaaaull
Uszaunsaliiednfunsnanindnuiu 50 AU e1gwde 40.08 U Uszaunisal

14.12 ¥ (n519adeulvnsenumin 117-121)

, . , AU
. YUUIA- SgU- aUGU-
0N VU-UN . . nol
N3EAN VFUTY W
(Dnsw)
1. dfvu 1.64 9.86 1.64 9.6 9.714
2. fenusiesisaunialuilng
3 L 5.46 9.54 2.56 8.08 8.86
Souay 8 (l4iflansdndin)
3. fenusisrgaunaluulng
} o 5.42 9.6 2.76 8.46 9.00
Soray 10 (Wifla1sbnfia)
4. denusismeaynialuulneg
) o 8.62 33 8.44 4.58 3.54
3988y 4 (Ua38AHM)
5. ienusiaeauniallveg
) o 8.2 3.92 8.64 5.92 3.56
3088z 6 (Ua158AAA)
6. fanusissIsaunIaluilng
) R 6.36 4.1 8.8 6.56 3.88
3088z 8 (Ua138nnn)
7. fenusisssounialuulng
) ] 5.62 5.28 9.2 6.6 4.5
0882 10 (Wansgnnn)
8. fhanussheaynaluy 83
6.02 7.9 244 7.28 6.76

Souay 8 (luflansdnin)
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A1519% 4.15 UAAIALRAYUYDINITNARDUIINNITNAGBUAIIUNUI-UN AUYNUIA-NTEANY

AUTBU-U3Y5E AINOUEU-LEY wazAuianela (AN5In) 28I AINIY

NILUIUNITANLAY MIENTEUIUNNTNAGBURIEUNE (Handle Test) lneimaaaull

Uszaun13alnedfunIsuanindnuag 50 Au o1gwde 40.08 U Uszaunisal

14.12 ¥ (a519aeulvnsenunin 117-121) (s9)

, ; , A
. Yuuia-  Seu- eusu-
UPLERN VUN-UN . . anala
nseane  UFUTY W
(Dnsw)
9.KNusImEaUNALIY B3
} o 5.42 8.94 2.96 7.84 6.98
Soraz10 (liflansdnfin)
10. HIANULALAILOUNIALYNLET
) L 9.44 1.08 9.2 2.38 1.82
7088y 4 (Ua158AHM)
11. HPNLALAIEaUNIALILES
} Lo 9.24 1.18 9.24 2.48 2.1
30882 6 (Ua58AAA)
12. HpNULAIAILOUNIALILES
} Lo 9.18 1.2 9.18 2.82 2.2
3088z 8 (Ua138nnn)
13, HANULASAILOYNIALNLES
) o 9.12 1.44 9.24 3.12 2.48
3088z 10 (WansUnne)
VWA ANUMIUNEINTER = 10 Ul AnuvuRtesiign =1
ANNYNUIANINTGA = 10 Aude enwuatesiign =1
ANNVTVIENNTGN = 10 UANSHUTRTIEN =1

ANUSANBUGULINTIEN

ANUTanelannian
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a3 denusiseseunalralvesevar 4 ansdaia) wagranusisrigaunialuy

¥

8350uaz 4 @ansBafn) wnnzuinisuiludalannuou vise yaLASeIUaU N1 JALaRe

UBI ANUNTZAN UAzANUTUTEN Weund1 oun1Adus ud onadunsizansdnfnfivihli

[

UsEANSNINEN ASNAZUABUANSEARA LANUSLANTANARTU

A15199 4.16 HAENSIVANUNIND LA IUNSIIIUITIVBIUADNUDY UL 32 TU

, . , AN

Uwia- 13U augu-

0819 e L wola
neAN U3UIE Wy

q (nN5)
1 3 6 5 Urunang
anwssmgayaluilng 2 3 6 5 UIunang
Sovay 4 (Hansdnkin) 3 4 7 5 U1unang
q q 7 5 YuUnang
1 a4 7 6 Urunang
ranwssmgaynalulng 2 4 7 6 Urunang
So8ay 6 (Hasndn) 3 5 7 5 U1unans
4 4 6 6 Uunang
1 4 7 6 Urunang
anusssgaynalulng 2 5 7 5 Uunan
So8ay 8 (Hanstnfn) 3 5 7 6 U1unans
4 5 7 6 Urunang
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A5 4.16 wad1s9ANURanelalunsigeIuasIveslasniueu U 32 Ju (f9)

3 , , AT 5
HVAEOU  UNUIe-  DUeU- STAUAIL
M98 " T L wola .
WNYEY  NTEA WU Wanela
(MNF1)
1 q 7 6 Uunang
Amnusasieayniallne 2 > ! 6 Urunans
$ovar 10 (Hasdndin) 3 5 7 6 JTLnENa
a4 5 8 6 Uunang
1 3 6 5 U1unag
FanussAIsaLnAluy 2 3 6 5 Uunang
$3%08ay 4 Hansinfin) 3 3 6 5 Uunang
a a 7 5 Uunang
1 4 % 6 U1unag
danussimgaunaliy 2 4 8 6 Uunang
33%0vay 6 (fanstnfin) 3 5 7 5 U1unang
a4 a4 6 6 Uunang
1 a4 8 6 UuUnang
FPNuAInIEaYNIALuY 2 5 7 5 Uunang
33%0uaz 8 (lansbafin) 3 5 7 6 U1unang
a 5 7 6 Uunang
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A5 4.16 wad1s9ANURanelalunsigeIuasIveslasniueu U 32 Ju (f9)

3 , , AT 5
L WYAEDU UUUWIa- DUYU- SLAUAINY
M98 ) wola .
NUYLAY AFLAY X3} Nanala
(NIWFIW)
1 a 7 6 Y1unang
FRNueInIBYNIALIY 2 5 7 6 Uunang
sy ~ o a
295088y 10 Wavunnm) 3 5 8 6 Y1unang
il 5 8 6 Y1unang

e JE5IUMAaeU 319U 2 518 kugid1dnAulnsganenitvasnuueudnd
wardmsuinanussneeynialuiine fdwdenduasiug dreunsdiu Tfsaumeaeu d1uau 1

518 wugtrihnisduindiliresfvinians uwidsegluinaminnesula
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UNN5

ﬁ?ﬂ NANTSYINADY WATUDLEAUDUUS

5.1 d@5Unan1sive

dmiudiniuanstafauainisumeaunialuulnesesas 8 Hasdedia) arwnsn
RofuLUATISY wNIuUINkazknTuaulaf daudinuansEnfinudindousiuaunialuds
Jegay 6 (Ha1sdann) a1unsasamuLuATeLNIUaY WagdmSuknnuasiafnLa ARy

1%

Y ~ = a % N vl a
m‘EJEJHmﬂvLMMEJi‘JEJEJaz RECGREBII)) aqﬂqiﬂ@@quLLUﬂmLiﬂLLﬂill‘U'Jﬂl@@ LAEHUNIINAEADU

'
a U v a0 ¥

Rduianroudned druauiiniegannisnagevetalumnszarsindnviliiuss@nsan
"oey Jmsiiengnsnenanuianuasuuiideneatedn viendndugidmendesnisaudn
nssesuwuaise war Msldanulunisdnliunn wu dyansesueu Aywesines Ml

Wuduy

5.2 Yatauanuzilaainnisiag

ASLADNAISEARA NIUANUAINUADNISTNANT LAZEAINNSATUT VU LANINANTEARAG?

v
P=1

g v '
ldaglunisnaasmani

LY

5.3 uUIeMnedttiagluaunnn

5.3.1 mnaneunalulasBadlvulng wazeun1Alulas@adlnaiss uHataTnnuLes
auq 919 ansenusslasiuwuniise arsanusadesiugs uaugatmen iveliuaudRveuden

Wisgu waniluanussuudandme

5.3.2 N1SANLEANTNUTEANTAINUINNIINTEUIUNISHULAFeU peslsAnuliaasly

Fsnsivilstvu il auvihlrauldllautesn
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A Comparative Study on Finishing Process Results using Two Steps Spraying
Method by Coating Polyurethane Binder Sprayed Over with Micro-Thai Silk
Particle Solutions and Micro-Eri Silk Particle Solutions on Plain Cotton Woven
Fabrics.

Suksit Krumsoangnem® and Agichart Sonthisornbat’
sukrit_kemalrmuttacth” | apichatsgenmuttact’

‘Department of Texdle Engnearing Facuthy of Engnesring Rarmansalz Urkarsity of Technology Thamyaur

Abetact

The ohjective of this research was to compare the results of finshing processes applied by the two-
steps spraving method. The step was spraying fabiics with polyurethane binder and then spray owver with
solutions of ricro-Thai and micro-Ed silk particles (the smallest single particle of 2,250 x 2320 and 1,080 x 2,140
nm respectively) on plain cotton woven fabrics. The fabrics were tested with rubbing fastness testing in dry and
wet conditions, washing fastness testing, wicking testing, and anti-bactenal testing of texiles. The fabric coated
with the binder and sprayed with 1086 micro-Thai silk particles solutions wes found to have the highest water
absorption followed by fabric coated with the binder and spraved with 1096 micro-Er silk particdle solutions. &
for artibacterizl testing, fabric coated with the binder and sprayed with 8% of mico-Tha silk solutions could
resist gramnegative (Escherichia coli) bactera and eram-pesitive (Staplococous aurews) bactera. On the other
hand, fabric coated with the binder and sprayed with 636 of micro-£r silk particles solutions could resist gram-
negative bactera and the fabric coated with the binder and sprayed with 4%, 8% and 1096 rmicro-En sik particle
solutions were resistant to gram-positive bactera, | could be concluded that the fabric coated with the binder
and spraved with 8% of micro-Thai silk partidle solutions was resistant to gampositive and gamnegative
bactera. In conclusion, the results of the above formula are suitable for finishing on the cotton woven fabrics or
other antibacterial required fabrics such as fabrics for furniture, bedding, curtains, etc.

Key words: MWicro-Thai Silk particles, Micro-Ed Silk Particles, Plain Cotton Wiowen Fabrics, Spraying Process.
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Do SEM Services u3n191A3a SEM,EDS,SemAfore Sputter Coater An@n 24 Falaia nnu Laifidungn

Email ; dosem24hrhotmail.com, d 24hi O, Www.

www.dosem24hr.com

davdiuan /

CASH

com, www.lacobook com/pagesidosem24he Tel © 0-2832-3687

\au# DoSEM_20QSC017

fe {7 MAMAAIAINISNRING AEAAINTTNAERT

Neme  awinendswalulagssusAaiyd

flay w897 39 w1 owudn - uasuaen masesn a8 A il 12110

Address  inulrzdniagdidunifanng 0994000153180

Full 30 e 2563

ningnén : TRB_CUS14_DOSEM191

(Customer code)
I A P = ) e L = . -
wailuksiie/Customer Order | anidtyeyvContract No. | KaulenisdesBwCredit Term Aumrurmundiey
{dusn / CASH
fdf 7Mtng miy | dmnou 2P fsudu
item Description Unit | Quantity Unit Price Amount
AT 9IATRIgANTTAUBLANATEY SEM WAL EDS *29P192A NG
1 SEM HV/LV Mode Aerminirdnlueas (12004140003 Hours. 3 1,200.00 1,600.00
2 |SEM HVILV Mode Ardnuinisdaliens (1400HV/1600LV) Hours. 1,800.00 -
3 nwsEMARRenIWE fuail (SEM Digital image fils) Itmage 27 80.00 2.160.00
4 NMSEMAIR2A YIS WWLIANUIN (SEM Digtataroge itk meassrenns]  Image 13 120.00| 1.560,00
5 AMFmMiauniaunss Au Sputiering Tine 5 £00.00| 2.500.00
6 Armiudfindeyna Mot FDICOOVO 150 / '.3D.1u'miw§ 1)0ata ReSord Time 1 150.00 150.00
7 Wkl CO/DVD ( (40/60 L mcaushi) EA 1 40,00, 40,00
8 mrfinmeiiunmm Qualitative Analysis (fitaaTi#) Point/Area 390.00 -
] mnreiiBainin Quanitative Analysis (ﬁmqﬁb\’) Point/Araa 390,00,
10 |mfnrevuuy Speed Mapping £ s (i 11 50 PoiniArea 500.00 -
11 |mdwmsiiuy Speed Linescan / #umds ( 1ifiu 11 597) Point/Area 500.00
12 s Mix Mapping / N5 Mix Linescan Image 200.00
13 W Auto Beam / Y Beam point Image 100.00
14 |Awimdhdedess COOVD, luieda (Data via : EMS 1 E-Mail) Time 150.00) -
15 [Animadeyalumonunsinscd { Analysis Report ) Lelter/Copy| 700.00 .
Ay wilsuiuAuLmeay AR 10,010.00
(Fadnws)
wnewg | aiaun / Anldsansas Sl Vat.7% fuautuvieny 10,010.00
windnrAaurilon Teudhtid -srsAdld dnasunsara’ Total Amount
sunginemndled arm@effein U seuning Lﬂfnfmi 364-2-08008-2

e

RT, STRB SO <. | Y 8

.83...

gfuduivReceiver ddsudvDeivery By fRémneasiAutherized Signature

30 AR 2563
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intertek L BEETE L
" CASH BEFORE TEST(1AIUABUTEST)- IIS”]ON FORM PR difzo .
Pick-up & Delivery s T #FORM NO.:

Total Quality. A¢

Contact person- Mr.Taywin Sa-Nga-Ram Tel: +662 765-2999 Ext. 1663 & 1664 Email: taywin.sa-nga- -ram@intertek.com
gular N D Shuttle *(70% surcharge / next working day)
#Service required Express *(40% surcharge /3 working days) [] same day *(100% surcharge / 8 working hrs)
Note: Treated as regular if left blank. . * Applicable to certain tests only.
Compam name Mr. Sukm t Krumsoongnern ) . = For Official use only
Address 48/4 w3 12 oun mﬂmsmgnn'\ 3a. mqnn‘n . manm ER xlvmﬁw 12150
Contact person D we nrqn{] n‘ummu Mobile AM’@'%P
TTT086-3284965 B S . -
_Tffi'f’,“i__(sn i S ... SR 111939
~ Email _._jame_dm@hotmail.com = — TSR o o
Invoice to applicant? [ | No, please bill below company: _ i o R e
Cl y name Mr. Sukrit Krumsoongnern __Contact tperson -
© Address _4;8/_43 wy ‘}2 vy mmnadigam 3 2 3 dmnnugqlmmlmw 12150 s =X ey
_ Telephone 086-3284965 o (Ext ) : Email 1ame dm@hotmanl com ) Fax e

Sample lnformathn (Please fill in mformatlon and tick applicable boxes. Attach supplement sheet uf space is not enough ) ) )
. No. of sample(s)

#Buyer - N Contact person ¢ g LA, 3 P
Agent o facturer X . PO e
" sample description  woven cotton 100 o . e R S B B
TColour | white s
Style No. Fibre content
_PONo. = R Fabric/garment weight ] ) e =guid]
" #Productenduse - [Jmen [ Jwomen  []children Oinfane ¢
| #Care instruction and/or symbols ___Ifnot provided, labels on the products will be followed _ ]
Please mount face side
up
B s T Ty e ovoem . T
Test(s) requnred (Please fill in information and tick apphcable boxes Attach supplement sheet nf space is not enough )
" Dimensional stability P P Physical \ ) _ Ecotest test . S 774‘17 “#Test method reAf—eEe_-n:gé_v E
(shrinkage) [ Tensile strength (wovenonly) ~ Azo dyes ; [T AATCC / ASTM (USA)
[] washing | O 1wash [] Tear strength (woven only) [ Individual test L__]_Mnged test ., €:[X]1S0 (International)
| [J3washes = [ Seamstrength (wovenonly) = Below must be indic &8s (UK)
| [0 5 washes (] seam slippage (woven only) [ pigment pring; Dye pl? r—.r £ Bher:
[J orycleaning [ Bursting strength (knit only) . CPSIA Vi -
Appearance retention * [ pilling resistance Q Please specil ) i
[ After washing | [J 1 wash [[] Abrasion resistance ! grade used fors JUN ¢ =3
] [] 3washes Em@dmfim/mm testing X 5
Yarn count 3 Xas
: 1 [J 5washes PR v:eight O rull mmpllang‘ﬁn)CPSIA é rting to/ market
l:] After drycleanmg (] Formaldehyde o 7 Flammabll!ty"
GMA-/ O [ Lead (surface/ non swface cda(mg]\ >
urfastness e L pH value
i A% . [0 sharp points / sharp edges/smanpans
ubbmg / Crocking | b0.C [[] Flammability (raised surface) Is this a re-test?
0 m 4 (For children up to 3 years of age)
. [] Actual laundering ¥] washing | [[] Flammability (plain surface) (] sharp points/ Sharpedges only [ Yes, previous report
[ prycleaning [ Light ["] Fibre content .- [] Phthalates No.:
[ perspiration [J water ﬁ;l Care labdre{:onnﬁ“r;hbon
"Other tests, please specify”tést_g ew 4 Q‘E& Sole :

methods or special request:

> ‘,:;4 g i idence. B
#Report delivery 2 arrangement {Repan will be senr to invoice reaplent ifno speaal request. ) D Yes |:| No

we request for the above test(s) and confirm that all testlng will be carried out SUbJECt to Intertek Testlng Services (Thaﬂand) Ltd. scale of
charges as set forth in the prevalent price list of which we agree to, and acknowledge observing the Terms & Conditions on forthcoming pages.

Note:
HA T anams 'mm:m\.
1. Photocopy of Test Requisition Form will not be accepted for submission. e T :
and company chop
2. Customer should retain o copy for own reference and present it for test report collection L
at our office. g R s i
#Date 16/6/2563 = <

Intertek Testing Services (Thailand) Ltd.
1285/5 Prachachuen Road, Wong Sawang, Bangsue, Bangkok 10800 Tel: (662) 765 2999 Email address: Thailand softlines@intertek.com http:, -//www.intertek.com
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Total Quality. Assured.

These terms and conditions, together with any proj
you [the Client) and the Intertek entity (Intertek) providing the services
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posal, estimate or fee quote, form the agreement between
contemplated therein.

INTERPRETATION

In this Agreement, the following words 2
context otherwise requires:

Agreement means this agreement entered into between Int
Charges shall have the meaning given in Clause 5.3;

nd phrases shall have the following meanings uniess the
ertek and the Client;

form or manner presented which: (3) is

c means all i in whatever
disclosed pursuant to, o in the course of the provision of Services pursuant 1o, this Agreement; and
(5) (i) is disclesed in writing, ically, visually, orally or i and is marked,

stamped or identified by any means as confidential by the disclosing party 3t the time of such
and/or (i) is i disclosed, which would- reasonably be considered to
be confidential by the receiving party.
Intellectual Property Right(s) means i or g d), patents,
patent applications (including the right to apply fora patent), service marks, design rights (registered
or unregistered), trade secrets and other like rights howsoever existing
Report(s) shall have the meaning 35 set out in Clause 2.3 below;
Services means the services set out in any relevant Intertek Proposal, any relevant Client purchase
order, or any relevant Intertek invoice, 35 applicable, and may comprise or include the provisian by
Intertek of a Report;
Proposal means the proposal, estimate or fee quote, if applicable, provided to the Client by Intertek
relating to the Services;
The headings in this
THE SERVICES
Intertek shall provide the Services to the mmmmdanmmhmumafmsummmm
is expressly incorporated into any Proposal Intertek has made and submitted to the Chient.
In the event of any inconsistency between the terms of this Agreement 3nd the Priposal, the terms of
the Proposal shall take precedence.
The Services provided by Intertek under this and any data,
calculations, measurements, estimates, notes, certificates and other material prepared by intertek in
the course of providing the Services to the Client, together with status summaries of any. other
communication in any form describing the results of any work or services performed (Reportls}) shall
be only for the Client’s use and benefit.
The Client acknowledges and agrees that if in providing the Services Intertek is obliged to delivera
Report to a third party, Intertek shall be deemed irrevocably authorised to defiver such Report ta the
applicable third party. For the purposes of this clause an obligation shall arise on the instruetions of
the Client, or where, in the reasonable opinion of Intertek, it is implicit from the circumstances, trade,
‘custom, usage or practice.
The Client acknowledges and agrees that any Services provided and/or Reports produced by Intertek
-mm:num:inttnﬁmonheuop-dw&-gnedmmomlnmhuo«mmw
and pursuant to the Client's specific instructions or, in the absence of such instructions, in accordance
with any relevant trade custom, usage or practice. The Client further agrees and acknowledges that
the Services are not necessarily designed or intended to address 3ll martars of guality, safety,
performance or condition of any product, material, services, systems of processes tested, inspected
or centified and the scope of work does not necessarily reflect all standards which may apply to
product, material, services, systems or process tested, inspected or certified. The Client understands
that reliance on any Reports issued by Intertek is limited to the facts and representations set Out in
the Reports which represent Intertek’s review and/or analysis of facts, information, documents,
samples and/or other materials in existence at the time of the performance of the Services only.
Client is responsible for acting as it sees fit on the basis of such Report. Neither intertek nor any.of its
officers, employees, agents or subcontractors shall be liable to Client nor any third party far any
actions taken or not taken on the basis of such Report.
In agreeing to provide the Services pursuant 1o this Agreement, Intertek does not abridge, abrogate or
undertake to discharge any duty or obligation of the Client to any other person or any duty of.
obligation of any person to the Client.
INTERTEK'S WARRANTIES
Intertek warrants exclusively to the Client:
r.hn'nhurh-powermda.m\oritvw-m-rinmmw-mmmnnllmwm»mwum
legislations and regulations in force as at the date of this Agreement in relation to the provision of the
Services;
that the Services will be performed in a mmmmmwdumlm:ﬂlwﬁnw
exercised by other companies providing like services under similar circumstances,
that it will take reasonable steps to ensure that whilst on the Client’s premises its personnel comply
with any health and safety rules and and other security 2 made
Kknown 1o Intertek by the Client in accordance with Clause 4 3(f);
that the Reports produced in relation 16 the Services will not infringe any lega! rights lincluding
Inteliectual Property Rights) of any third party. This warranty shall not apply where the infringement
is directly or indirectly caused by Intertek’s reliance on any information, samples or other related
documents provided to Intertek by the Client (or any of its agents or i
In the event of a breach of the warranty set out in Clause 3.1 (b), Intertek shall, at its own expense,
perform services of the type originally d as may be to comrect any defect
in Intertek’s performance.
Intertek makes no other warranties, express or implied. All other warranties, conditions. and other
terms implied by statute or common law (including but not limited to any impiied warranties of
merchantability and fitness for purpose) are, to the fullest extent permitted by law, excluded from
this No oral or other information or advice provided by
Intertek its agents, sub- or other )} will create 3
warranty or Otherwise Increase the scope of any warranty provided.
CLENT WARRANTIES AND OBUGATIONS
The Client represents and warrants:
that it has the power and authority to enter into this Agreement 3nd procure the provision of the
Services for itself;
that it is securing the provision of the Services hereunder for its own
broker, Or in any other representative capacity, for any other person or entify;

do not affect its i
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without limitation certificates
infringe any legal rights

that any information, samples or other related documents (including
and reports) provided by the Client to intertek will not, in any circumstances,
(including Inteflectual Property Rights) of any third party.
in the event that the Services provided relate to any third party, the Client shall cause any such third
sarty to acknowledge and agree to the provisions in this Agreement and the Proposal prior to and asa
condition precedent 1o such third party receiving any Reports or the benefit of any Services.
The Client further agrees:
10 co-operate with Intertek in all matters relating to the
the Services who shall be duly authorised to provide instructions to Intertek on be!
to bind the Client contractually as required;
1o provide Intertek (including its agents, sub-contractors and employees), at its own expense, any and
2ll samgles, material or other jon necessary for the execution of the Services
in 2 timely manner sufficient to enable Intertek to provide the Services in accordance with this
Agreement. The Client acknowledges that any samples provided may become damaged or be
destroyed in the course of testing as part of the necessary testing process and undertakes to hold
Intertek harmiess from any and all ility for ion, damage of i
that it is responsible for providing the samples/equipment to be tested together, where appropriate,
with any specified additional items, including but net limited to connecting pieces, fuse-links, e1¢;
1o provide instructions and feedback to Intertek in 3 timely manner;
1o provide Intertek (including its agents, sub-contractors and employees) with access to its premises as
may be reasonably required for the provision of the Services and to any cther relevant premises at
which the Services are to be provided;
prior to Intertek attending any premises for the performance of the Services, 1o inform Intertek
applicable health and safety rules and regulations and other ble security
may apply at any relevant premises 2t which the Services are to be provided;
to notify Intertek promptly of any risk, safety issues or incidents in respect of any item delivered by the
Client, or any process or systems used at its premises or otherwise necessary for the provision of the

Services and appoint & manager in relation t0
haif of the Client and

of all
that

Services; i
10 inform Intertek in advance of any applicable import/ export restrictions that may apply to the
Services to be provided, including any instances where any products, information or technology may
be exported/ imported to or from 3 country. that is restricted or banned from such transaction;
in the event of the issuance of a certificate, to inform and advise Intertek immediately of any changes
dum‘melennaftheunmauwhthmaym-nmmlumﬂonm-mm:vdn
certification;

to obtain and maintain all necessary licenses and consents in of
and regulation in relation to the Services;

that it will not use any Reports issued by Intertek pursuant to this Agreement in 3 misleading manner
and that it will only distribute such Reports in their entirety;
mnomm,vnulh-ccmnnohnvktpomannym,wapamdwmbo
d-nnbmndofpobliﬂndvﬁmwpdorwﬂﬂlnmmmdlmm(m‘hmmwbe
unreasonably withheid) in each instance; and

that any and all advertising and prometional materials or any statements made by the Client will not
give 3 false or i jon to any third party the services provided by Intertek.
lnmmkshallbouuh-v(nmchofmlswmmmli;&whmmbvammdm
Agreement if and to the extent that its breach is 2 direct result of a failure by the Client to comply with
mou’-almxumminxhismusu,mdumummmumlmdwhmw
the Cliont 10 perform its obligations set out herein on the provision of the Services by Intertek will not
affect the Client’s obligations under this Agreement for payment of the Charges pursuant to Clause 5
below.

CHARGES, INVOICING AND PAYMENT

The parties agree that the Services are pmidcdonmelenmandnmmmcwmmmemor
referred to in this Agreement, and that this Agreement shall take precedence over any terms and
mnimumthclcmhaumndedovmnyln:h-hnmwcmwlmn-k,mha
purchase arder or any other document.
Unless aceaptance of this Agreement by the Client occurs at an earlier time, submission of samples or
any other testing material from the Client o Intertek shall be deemed to be conclusive evidence of the
Client’s acceptance of this Agreement.
mammﬂmmmm:»wmminmvmm
contemplated for provision of the Services (the Charges).

If pricing factars, such as salaries and/or rates are subject to
the Contract and the completion date of the Contract, Intertek has the
accordingly.

The Charges are exprassed
on the Charges at the rate and in the manner prescribed by law, on the issue
invoice.

The Client agrees that it will refmburse Intertek for any
mdﬂ-amwm«wm.& for any freight or customs clearance

any testing samples.
l‘h-chaq«r-wmnnhetoulhuxch-pa»dbylmcnmmmummuuw
Any work ‘wlmemkmﬂh:’wﬁwllmadmmhﬁ&
Insertek shall invoice the Client for the Charges and expenses, if any. For Services provided over the
course of a period of greater than thirty (”)antheclam.munlnm-uddushahtﬂ:v
month Intertek will issue an invoice for the cost of the Services provided in the month. A final invoice
will be issued on the date of the completion of the Services.
The Client is required to pay all invoiced amounts without any deduction, discount or set-off no later
than thirty (30) days after the invoice date. No deduction for bank charges incurred can be made.
P:ymnm.swmhmbemmudlntfncumnqudiuudhn-lmi«,mhnndehy
rmeans of money transfec toa bank account designated by Intertek.
1§ Intertek believes that the Clients financial position and/or payment performance justifies such
action, [ntertek has the right o, demand that the Client immediately furnish security or additional
<ecusity in a form to be determined by Intertek and/or make an advance payment. 1f the Client fails to
fornish the desired security, Intertek has the right, without prejudice to its other rights, to immediately
suspend the further execution of all or any part of the Services, and any Charges for any part of the
Services which has already been d shall become and payable.
1f the Client falls to pay within the period referred to in 5.9 above, it is in default of its payment
ions and thi: after having been reminded by Intertek at least once that payment is

rder to comply with relevant legisiation

i, if applicable, or as otherwise

chlmbnmnmlmndusicndﬂed
right to adjust the Charges.

exclusive of any applicable taxes. The Client shall pay any applicable taxes
by Intertek of a valid

expenses incurred by Intertek relating to the
fees relating to

that any information, samples and related documents it (or any of its agents or
supplies to Intertek (including its agents, sub-contractors and employees) is, true, accurate
representative, complete and is not misleading in any respect. The Client further acknowledges that
Intertek will rely on such information, sampies or ather related documents and materials provided by
the Client (without any duty ta confirm or verify the accuracy or completeness thereof] in order to
provide the Services;

that any samples provided by the Client 1o Intertek will be shipped pre-paid and will be collected o
disposed of by the Client (at the Chient’s cost) within thirty (30) days after testing unless altemative
arrangements are made by the Client. In the event that such samples are not collected or disposed by
the Client within the required thirty (30) days period, Intertek reserves the right 1o destroy the
samgles, at the Client's cost; and

98

d«emzhin;msonablepenod,lnumau.moumnahbump:ymuunnnlhm&thlum
with effect from the date on which the payment became due until the date of payment. The interest
rate applied is the maximum prevailing default interest rate allowed by Thai law. In addition, all
collection costs incurred after the Client’s default, both judicial and extrajudicial, are for the Client’s
account. The extrajudicial costs are set at an amount equal to least 10% of the principal plus interest,
without prejudice to Intertek’s right to collect the actual extrajudicial costs in excess of this amount.
The judicial costs comprise all costs incurred by Intertek
1f the Client objects to the contents of the invoice, details of the objection must be raised with Intertek
within seven (7) days of receipt of electronic invoice, otherwise the invoice will be deemed tc have
been accepted. Any such objections do not exempt the Client from ts obligation ta pay within the
period referred to in 5.9 above.

Any request by the Client for certain information mbcindwedmorappendndmmmwumqu
made at the time of setting out the Proposal. A later request by the Client for changes to the agreed
format of the invoice or supplementary information will not discharge the Client from its obligation to

—
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pay within the period referred to in 5.9 above, Intertek reserves the ngnt to charge 3 £25 10, LIMITATIONS AND EXCLUSIONS OF LIABILITY
P aministration fee per invoice for issuing additional copies of invoices or amending invoice detail, 10.1 neither party excludes or limits Fability to the other party:
format or structure  from that agreed in the Proposal. Intertek maintains the right te reject such an (a) for death or personal injury resulting from the negligence of that party of its directors, officers,
invoicing amendment request and such a rejection by Intertek of the Client’s request will not exempt employees, agents of sub-contractors; of
the Client from its obligation to pay \within the period referred to in 5.9 above. (5) forits own fraud (or that of its directors, officers, employees, agents of sub-contractors).
f actions by the Client delay completion of the Services, Intertak has the right to invoice the Client for 102 SUBJECT TO CLAUSE 10.1, THE MAXIMUM 'AGCREGATE LIABILITY OF INTERTEK IN CONTRACT, TORT
the cost of all Services provided to date. In such a scenario the Client agrees to pay this invoice within (INCLUDING NEGLIGENCE AND BREACH OF STATUTORY DUTY) OR OTHERWISE FOR ANY BREACH OF
thirty (30) days of the invoice date. THIS AGREEMENT OR ANY MATTER ARISING OUT OF OR IN CONNECTION WITH THE SERVICES TO BE
INTELLECTUAL PROPERTY RIGHTS AND DATA PROTECTION PROVIDED IN ACCORDANCE WITH THIS AGREEMENT SHALL BE THE AMOUNT OF CHARGES DUE BY THE
All Intellectual Property Rights belonging 10 3 Party prior to entry into this Agreement shall remain CUENT TO INTERTEK UNDER THIS AGREEMENT.
vested in that party. Nothing in this Agreement is intended 10 transfer any Intellectual Property Rights 103 SUBJECT TO CLAUSE 10.1, NEITHER PARTY SHALL BE LIABLE TO THE OTHER IN CONTRACT, TORT
from either party to the ather. (INCLUDING NEGUGENCE AND BREACH OF STATUTORY DUTY] OR OTHERWISE FOR ANY:
Any use by the Client (or the Client’s affiliated companies of subsidiaries) of the name “Intertek” orany  (a) LOSS OF PROFITS;
of IntertaK's trademarks or brand names for any reason must be pricr approved in writing by Intertek. (b) LOSS OF SALES OR BUSINESS;
Any other use of Intertek’s trademarks or brand names s strictly prohibited and Intertek reserves the (c) L0ss OF OPPORTUNITY (INCLUDING WITHOUT UMITATION IN RELATION TO THIRD PARTY
right to terminate this Agreement immediately 353 result of any such unauthorised use. AGREEMENTS OR CONTRACTS);
In the event of provision of certification services, Client agrees and acknowledges that the use of (d) LOSSOFOR DAMAGE TO GOODWILL OR REPUTATION;
certification marks may be subject to national and international laws and regulations. (e) LOSSOF ANTICIPATED SAVINGS;
Al Intellectual Property Rights in any Reports, graphs, charts, hs or any other () COSTOR EXPENSES INCURRED IN RELATION TO MAKING A PRODUCT RECALL;
material (in whatever medium) produced by Intertek pursuant to this Agreement shall belong o (8) LOSS OF USE OR CORRUPTION OF SOFTWARE, DATACR INFORMATION; OR
Intertek. The Client shall have the nght to use any such Reports, document, graphs, charts, (h) ANY INDIRECT, CONSEQUENTIAL LOSS, PUNITIVE OR SPECIAL LOSS (EVEN WHEN ADVISED OF THEIR
photographs or other material for the purposes of this Agreement. POSSIBILITY).
The Client agrees and acknowledges that Intertek retains any and all proprietary rights in concepts, 104 ANY CLAM BY THE CLIENT AGAINST INTERTEK (ALWAYS SUBJECT TO THE PROVISIONS OF THIS CLAUSE
ideas and inventions that may arise during the preparation or provision of any Report (including any 10) MUST BE MADE WITHIN NINETY (90) DAYS AFTER THE CUENT BECOMES AWARE OF ANY
deliverables provided by Intertek to the Client) and the provision of the Services to the Client. CIRCUMSTANCES GIVING RISE TO ANY SUCH CLAIM. FAILURE TO GIVE SUCH NOTICE OF CLAIM WITHIN
Both parties shall observe all statutory provisions with regard o data protection including but not NINETY (90) DAYS SHALL CONSTITUTE A BAR OR |RREVOCABLE WAIVER TO ANY CLAIM, EITHER
limited to the provisions of the General Data Protection Regulation 2016/679 (“GDPR”) and shall DIRECTLY OR INDIRECTLY, IN CONTRACT, TORT OR OTHERWISE IN CONNECTION WITH THE PROVISION
comply with all applicable requisements of the GOPR. To the extent that Intertek processes personal OF SERVICES UNDER THIS. AGREEMENT.
data in connection with the Services or otherwise in connection with this Agreement, it shall take all 11 INDEMNITY
necessary u:hnkll:nd omxml m_-asurn_(o enls\n the security of such data (and to 8u3rd 111 The Client shall indemnify and hold harmiess Intertek, its officers, e agents, representatives,
e W aroh orses o or damage to such datal TP s and sub<ontractorsfrom and against any and all iirms, sut, Kabiiies {including costs of
litigation and attorney’s fees) arising, directly or indirectly, out of or in connection with:
CONFIDENTIAUTY (a) any claims or suits by any governmental authority or others for any actual or asserted failure of the
‘Where a party (the Receiving Party) obtains Confidential Information of the other party (the Disclosing. Client to comply with any law, ordinance, regulation, rule or order of any governmental or judicial
Party) in connection with this Agreement (whether before or after the date of this Agreement) it shall, authority;
subject to Clauses 7.2t0 7.4: (b) claims or suits for personal injuries, loss of or damage to property, economic loss, and lass of or
keep that Confidential Information confidential, by applying the standard of care that it uses for its damage to Intellectual Property Rights incurred by or occurring to any person or entity and arising in
own Confidential Information; connection with or related to the Services provided hereunder by Intertek, its officers, employees,
use that Confidential Information only for the purposes of performing obligations under this agents, i an sub
Agreement; and {c) !hebflxhoralle'ldbtexhhvd\edhmdlwdiuohﬁmloﬂlm”inﬂlmlum;
ot disclose that Confidential Information to any third party without the prior written consent of the ~ (d) any claims made by any third ummbu,awamdmmm.mmr
Disclosing Party. arising relating to the pur d pe: or of any Services to the
The Receiving Party may disclose the Disclosing Party's Confidential Information on & “need o know" extent that the wuoh»viucﬁ claims relating to any one s.wiumcdsmllmiwﬂhhilnvux
basis: out in Clause 10 above;
wawh‘aladvisnlslrdstamorvaudiloulhllnhulnppdhlludf; {e} mdamusuﬁuaﬁduuummdnmMummmmdmdwumww
1o any regulator having regulatory or supervisory authority over its business, Intertek or any Intellectual Property Rights belonging to Intertek (including trade marks) pursuant to
1o any director, officer or employee of the Receiving Party provided that, in each case, the Recelving this Agreement; and
Party has first advised that person of the obligations under Clause 7.1 and ensured that the person is () any claims arising out of or relating to any third party’s use of or reliance on any Reports or any
bound by obligations of confidence in respect of the Confidential Information no less onerous than reports, analyses, conclusions of the Client (or any third party to whom the Client has provided the
those set out in this Clause 7; and nnpom)baudinwukumunonm Reports, if applicable.
;:nd-u«fvinnammmm-h, to any of its subsidiaries, affiliates or 11.2 The obligations set out in this Cause 11 shall survive termination of this Agreement.
of Clauses 7.1 and 7.2 shall not apply to any Confidential Information which:
::,:“""' \n ::m :i:l:u“:""" arey prior to s ceceipt fram the Disclosing PartY 171 Each party shall be responsitle for the amangement and costs of its own company insurance which
& or becomes public knowledge other than by breach of this Clausa 6.6; _“:::&m" limitaion, professional indemnfy, empleyer s Rty motr insir2nce A0 HONRCY
gt ook i sind party who lewtull SRS find I TEDST P\ 22 WA i ersdrigaoriplet insrwrorganntor, e
s % acknowledges. although Intertek maintains employer’s liabil insurance,
mma«mwmnmwhmmwwmnmman Wm::::’:;:MSJMG'WW““WMthMW
= provision 3 Services are to be almmuwulomwa
The Receiving Party may disclose Co! 4 of the Party to the extent : . . . g
required by law, any reguiatory authority f the rules of any stock exchane o which the Receiving Shrd patiies, nterek's employer’s labilty insurance doss. at provide, cover for: monfetartek
Partyis rmd,m«dm-mmmv-mmmnmm‘nmwmm el
of the requirement to disclose and where possible given the D Partya g joy 13. TERMINATION
medisdesummrenﬂuppmpﬁ e legal means. 13.1 This Agreement shall commence upon the first day on which the Services are commenced and shall
Each party shall ensure the jance by its agents and [Which, in the ewim,unu:smmudnmumxw:hmwimmamu,wnmewmhmmn
case of Intertek, includes procuring the sme from any ) with under this provided.
Clause 7. 132 Tﬂikmmmm.vb-nmiﬂhdb':
No licence of any Inteliectual Property Rights is gven in respect of any Canfidential information solely (s) either party if the Gther continues i material breach of any obligation imposed upon it hereunder for
by such Ce ion by the Disclosing Party. nmd-nmmyﬂo)d:n:ftermmenmmmwmlmhmmwalmq
With respect to archival storage, the Client scknowledges that Intertek may retain in its archive for the o courier requesting the cther to remedy such breach;
P-'h‘muimlwmaultnnmammewxmam:uzmu“m,‘mdm {®) Mwmnmﬁa»mﬂhmmmmmmnr-uhmhuuop-ymmwiubymdue
relevant accreditation body, all materials necessary to document the Services provided. s and/or fails to make payment after a further request for paymant, of
AMENDMENT e} -m-rpuwonmimnmmmmhrnxmmmmmmmmamqu
1.8 - with its creditors or becornes subject to an administration order or (being an individual
Mo s deme ‘a‘:d""’ “’:’:"‘ she} ‘j:m'g::;:y""‘"‘ expressly stated to amend o firen) becomes bankrupt.of (being 3 company) goes into liquidston (otherwise than for the
* 5 purposes, of a solvent or ) or an takes possession, of 3
FORCE MAJEURE uemruaowimn,ufwomupmcmmmndxmwnrumohrm,umumm
Neither party shall be liable to the other for 3ny delay in performing or filure to perform 3ny cease, tocarry 6n business,
obligation under this Agreement 1o the extent that such delay or failure to perform is a result of 133 Inthe eventof termination of the Agreement for any reason and without prejudice to any other nghts.
war (whether declared or notl, cvil war, nots, revolution, acts of temorism, rilitary action, sabotage or remedies the parties may have, the Client shall pay Intertek for all Services performed up 10 the
and/or piracy. date of termination. mwwnwlummmmwdmwm
matural disasters such as viclent storms, earthquakes, tidal waves, floods, and/for lighting, exgl 134 Any or of the shall not affect the accrued nghts anc obligations of
and fires; the parties nor shall it affect any mawamwmimm«mwmo
strikes and labour disputes, cther than by any one of more employees of the affected party of of sny force or continue in force on or after such termination or expiration.
supplier or agent of the affected party; or
£ = = P . 14, ASSIGNMENT AND SUB-CONTRACTING
:l.ilutﬁ of utilities companies such 3s providers of telecommunication, internet, gas of wlectricity 181 ,,;m.. reserves the right to delegate the pe of its obli der and the provision
For the svoidance of doubt, where the affected party is intertek any.failure or delay caused by failure of the Service$ 16 one or mors of its affiiates and/ or sub-contracton when necessary. Intertek may
o daley o the part of  subcontractor shall only be a Force Majeure Eveat {33 defined bolo:') where is0 assg ths Agreement to any company within the ntertek g100P o1 notice tothe CRent;
the subcontractor is affected by one of the events described above. 15.  GOVERNING LAW AND DISPUTE RESOLUTION
A party whose performance is affected by an event described in Clause 9.1 (a Force Majeure gventy 151 This Agreement and the Proposal shall ba governed by Thai law. The parties agree to submit to the
shall: exclusive jurisdiction of the Thai Courts in respect of any dispute or claim anising out of or in
promptly notify the other party in writing of the Force Majeure Event and the cause and the likely with this {including any | claim relating 1o the provi
duration of any | delay or pe of its oblij Services in accordance with this Agreement).
use all reasonable endeavours t¢ avoid or mitigate the effect of the Force Majeure Event and continue 16. MISCELLANEOUS
to perform or resume performance of its affected obligations as soon as reasonably possitle; and Severability
continue to provide Services that remain unaffected by the Force Majeure Event. 16.1 If any provision of this Agreement is or becomes invalid, iliegal or unenforceatie, such

|f the Force Majeure Event continues for more than sixty (60) days after the day on which it started,
each party may terminate this Agreement by giving at least ten (20) days' written notice to the other
party.

99

be severed and the remainder of the provisions <hall continue in full force and effect as if this
Agreement had been executed without the invalid illegal or unenforceable provision. If the invalidity,
iflegality o¢ unenforceability is so fundamental that it prevents the accomplishment of the purpose of
this Agreement, intertek and the Client shall Iy good faith neg:
an alternative arrangement.
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No or agency

Nothing in this Agreement and no action taken by the parties under this Agreement shall constitute a

partnership, association, joint venture or other co-operative entity between the parties or constitute

any party the partner, agent or legal representative of the other.

Waivers

Subject to Clause 10.4 above, the failure of any party to insist upon strict performance of any provision

of this Agreement, or to exercise any right or remedy to which it is entitled, shall not constitute a

waiver and shall not cause a di ion of the i i by this Ag! A waiver of

any breach shall not constitute 2 waiver of any subsequent breach.

No waiver of any right or remedy under this Agreement shall be effective unless it is expressly stated

to be 3 waiver and communicated to the other party in writing.

Whole Agreement

This Agreement and the Propesal contain the whole agreement between the parties relating to the
i d by this and des all previous ag

100
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16.6

167

&

and understandings between the parties relating to those transactions or that subject matter. No
purchase order, statement or other similar document will add to or vary the terms of this Agreement.
Each party acknowledges that in entenng into this Agreement it has not relied on any representation,
warranty, collateral contract or other assurance (except those set out or referred to in this Agreement)
made by or on behalf of any other party before the acceptance or signature of this Agreement. Each
party waives all rights and remedies that, but for this Clause, rmight otherwise be available to it in
respect of any such representation, warranty, collateral contract or other assurance.

Nothing in this Agreement limits or excludes any liability for fraudulent misrepresentation.

Further Assurance

Each party shall, at the cost and request of any other party, execute and deliver such instruments and
documents and take such other actions in each case as may be reasonably requested from time 1o
time in order to give full effect toits obligations under this Agreement.
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Total Quality. Assured.
Quotation No. Q-SL-2006041

Mr.Sukrit 086-3284965

To personal (University Project )(NEW CUSTOMER) Date June 11,2020

From Manlika Sunthong (Sales Executive) Total Page 1

Subject  Quotation for Fabric test

Dear Mr.Sukrit 086-3284965Personal (University Project )(NEW CUSTOMER)

Thank you for your inquiry, Please signed and stamp company chop for confirm test and attached this quotation when you

submit sample to lab.

Colourfastness to rubbing 1SO 105 X12 189 10 1,890.00
Colourfastness to Washing so10sco6 L0C| 245 10 2,450.00
Antibacterial test

><_stephylococcus aureus and klebsiella AATCC 100 5,000 1 5,000.00
pneumonia

Note: The above is special price for University project

Testing time: 8 working days for Antibacterial test
Remark:
- The price is notincluded VAT7%.
~Testing time is 4 working days for regular service(Thailand), For testing tim
the following speed service are also available.

e is 7-10 working days for subcontract job.

Other than regular service,

3 orkingdays ]
2 working days

1 working day 100%

- There will be minimum charge of 500 Baht per reportissued if total costs of tests do not exceed 500 Baht.

ew clients that do not have the credit facility with Intertek, please wire on transfer payment

- Payment term: For n
to Intertek account in advance as below

- Domestic Payer must deduct withholding tax at the rate of 3% whenever service fee exceed 1,000 Baht
and submit two copies of withholding (uﬁoéafusmmsﬂnmﬁtau‘ld ot 7ang) to Intertek accordingly.

- For using the Free of Charge pick-up and delivery (in specific area) Hotline: (662) 765-2999 Ext. 1663-4; K.Taywin

or Fax No.: (662) 765 2925-6
- Quotation are valid for a period of 6 months from the quotation date.

- Please refer to our Terms & Conditions At website : . intertek Standard Terms and Conditions of Services
Best Regard, Acknowledge by
C

Manlika Sunthong
Sales Executive
+662 765 2982

manlika.sunthong@intertek.com

Intertek Testing Services (Thailand) Ltd
1285/5 Prachachuen Road,Wong-Sawang, Bangsue Bangkok 10800, Thailand < m )

Tel:(662)765-2999 Fax:(662) 765-2985
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-Ym&;d Number :

WorkSheet

BKKT20006939 |

Samrple Description

TEN (10) PIECES OF SUBMITTED SAM{’LE SAID TO BE WOVEN FABRIC IN WHITE

A) EO1
B) £101
C) €81
D) E61
E) E41
F) Y101
G) Y81
H) Y61
1) Y41
3) Yo1

Number of Sar;-lioles / Pieces

10

Wash Care Instruction

Buyer :
_Vendor :

Jun 18 2020 8:29AM

Date kgceived
Servici

REG

fExpegted Date

TueJun-23-2020

anﬁrmatiqn Date

Jun 18 2020 8:55AM

Buyer Name
Style No. / Ref No.

U.K. CUSTOMER GROUP

Type Of Print / Dye

Type of Finish

Fiber Content

100% COTTON

A:EO1, B8:€101, C:E81, D:Eﬁl,rE:E‘%l, F:Y101, G:Y81, H:Y61, 1:Y41, J:YO01

Color
ZTesting Department _Colgr Fastness (G_Z) , Color Fastness (G3) s
”Destination B 3. - S o e
'Sample Remark =
Wash Care Symbol
) S B ~ Teststo be c_onducted - B
Sr No. .Test Name fMethod o Department Piece(s) |
1 CF to Washing (A-C) [UK- |ISO 105-C06:2010; TEST NO.C2S, - 30 MINUTES Color Fastness A:EO1, B:E101, |
TLAS] |MECHANICAL WASH AT 60°C, 0.4% ECE REFERANCE |(G2) C:E81, D:E61,
|DETERGENT AND 0.1% SODIUM PERBORATE E:E41, F:Y101,
lSOLUTION WITH 25 STEEL BALLS (ADJUST pH=10.5): G:Y81, H:Y61,
{ i N> - | 1:Y41, J:Y01
2 CF to Rubbing As Received EISO 105-X12:2016 - Color Fastness A:EO1, B:E101,
[UK-TLAS] : (G3) C:E81, D:E61,
H E:E41, F:Y101,
G:Y81, H:Y61,
[ S N W\ (W € N 1:Y41, J:Y01
Regi d 's led \Verified  Finalised ;Closed lInvoice Dispatched
|___Ig S <N T || N m——— A \ | AL RSl —
Atcharawan |
Cheepaprom \ {
Email: \
atcharawan.c@in | | I k
tertek.com Jun { | | |
18 2020 8:55AM ! ‘ |
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REPORT NUMBER :

Intertek Testing Services (Thailand) Ltd.

BKKT20006939

Page 1 of §
1285/5 Prachachuen Rd., Wong Sawang, Bangsue, Bangkok 10800, Tel: (u)2165-2939Fa::(&8)2165MEMWW
written | of the is drawn to the terms and

mym.mummmmmumwm«mmm
condition for testing printed overteaf.
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NSCTISIIS 17025
TEST REPORT TeSTING 0395

NUMBER : BKKT2000693%

DATE : 24-Jun-2020
APPLICANT : MR.SURRIT KRUMSOONGNERN
48/43 MOO 12, T.LUMLUKKA, A.LUMLUKKA,
PATHUMTHANI 12150, THAILAND
ATTN : MR.SUKRIT
SAMPLE DESCRIPTION . TEN (10)0PIECES OF SUBMITTED SAMPLE SAID TO BE
WOVEN FABRIC IN WHITE
A) EO1
B) E10%
C) Es8si
D) E61
E) E4Y
F) Y104
G) Y8l
H)qXel
I) XYeY
J)Y\¥0X
FIBRE CONTENT :100% COTTON
STYLE NO. ¥
ARTICLE NO. o |
ORDER NO./PO NO. N\
DATE RECEIVED/DATE TEST STARTED : 18 Jun-2020
DATE CONFIRMATION :\19 Jun.2620
TESTING PERIOD <119 Jufi 2020 To 24 Jun; 2020

TEST CONDUCTED : AS PER THE REQUEST OF THE APPLICANT. FOR FURTHER DETAILS PLEASE

REFER TO ENCLOSED PAGE(S)

AUTHORIZED BY
FOR Intertek Testing Services Dtd. {Bangkok]

<i=

THANATE KHONGYAI
LAB MANAGER/SOFTLINES DEPARTMENT

Intertek Testing Services (Thailand) Ltd. Page 2 of 5
1285/5 Prachachuen Rd., Wong Sawang. Bangsue. Bangkok 10800, Tel: (66) 2 765-2998 Fax:(66) 2 7652203 E-mail: Thailanc. .com, hi intertek.com The report shall not
be reproduced wholly or in parts without written approval of the laboratory. Attention is drawn to the terms and condition for testing printed overleaf.
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Total Quality. Assured.
NSCTISITIS 17028
TEST REPORT TESTING 0336
NUMBER : BKKT20006939
DATE : 24-Jun-2020
CONCLUSION :
BASED UPON THE SUBMITTED SAMPLE AND TEST RESULTS REPORTED,
(a) (B) (c) (D)
COLOUR FASTNESS TO WASHING # i # =
COLOUR FASTNESS TO RUBBING # i # #
(E) (F) (G) (H)
COLOUR FASTNESS TO WASHING & # # #
COLOUR FASTNESS TO RUBBING # # # #
(1) (3) \
COLOUR FASTNESS TO WASHING # #
COLOUR FASTNESS TO RUBBING = #
NOTE M = MEETS BUYER’'S REQUIREMENT ¥ = BELOW BUYER'S REQUIREMENT
C = COMMERCIALLY ACCEPTABLE U= UNACCEPTABLE
# = NO COMMENT * = NO SUBMITTED INFORMATION
NA = NOT APPLICABLE
(s) = THE TEST WAS CONDUCTED BY SUBCONTRACTOR.
Intertek Testing Services (Thailand) Ltd. Page 3 of 5
1285/5 Prachachuen Rd., Wong Sawang, Bangsue, Bangkok 10800, Tel: (88) 2 765-2999 Fax:(66) 2 7652903 E-mail Thailand. com, intertek.com The report shali not
sting printed overleaf.

be reproduced whoily or in parts without written approval of the laboratory. Attention is drawn to the terms and condition for te:
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Total Quality. Assured.

intertek
|0

TEST REPORT e n
NUMBER : BKKT2000693%
DATE : 24-Jun-2020

TEST CONDUCTED (AS REQUESTED BY THE APPLICANT)

1. COLOUR FASTNESS TO WASHING

IS0 105-C06:2010; TEST NO.C2S, 30 MINUTES MECHANICAL WASH AT 60°C, 0.4% ECE REFERANCE
DETERGENT AND 0.1% SODIUM PERBORATE SOLUTION WITH 25 STEEL BALLS (ADJUST pH=10.5):

(A) (B) (C) (D) REQUIREMENT
COLOUR CHANGE 1% 1% 1% 1 -
COLOUR STAINING ACETATE 4-5 4-5 4-5 4-5 s
COTTON 4-5 4-5 4-5 4-5
NYLON 4-5 4-5 4-5 4-5
POLYESTER 4-5 4-5 4-5 4-5
ACRYLIC 4-5 4-5 4-5 4-5
WOOL 4-5 4-5 4-5 4-5
(E) (F) (G) (H) REQUIREMENT
COLOUR CHANGE 1% 1% 1% 1% -
COLOUR STAINING ACETATE 4-5 4-5 4-5 4-5 -
COTTON 4-5 4-5 4-5 4-5
NYLON 4-5 4-5 4-5 4-5
POLYESTER 4-5 4-5 4-5 4-5
ACRYLIC 4-5 4-5 4-5 2-5
WOOL 4-5 4-5 4-5 4-5
(1) (J) REQUIREMENT
COLOUR CHANGE q* i* -
COLOUR STAINING ACETATE Q=5 % -5 -
COTTON 4-5 4-5
NYLON 4-5 445
POLYESTER 4-5 4-5
ACRYLIC 4-5 4-5
WOOL 4-5 4-5
REMARK:
* = GROUND COLOUR WAS WASHED QFF TOTALLY.
Page 4 of §

Intertek Testing Services (Thailand) Ltd.
1285/5 Prachachuen Rd., Wong Sawang, Bangsue, Bangkok 10800, Te!: (66) 2 765-2999 Fax:(66) 2 7652903 E-mail: Thailand softines@intertek com, http:/www.intertek.com The report shail not
be reproduced wholly or in pars without written approval of the laboratory. Attention is drawn to the terms and condition for testing printed overieaf
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TEST REPORT TeSTING 0336
NUMBER : BKKT20006939
DATE : 24-Jun-2020

2. COLOUR FASTNESS TO RUBBING
ISO 105-X12:2016
AS RECEIVED

(a) (n) (B) (B) REQUIREMENT
fENGTH WIDTH LENGTH WIDTH
DRY 4-5 4-5 3-4 4 =
WET 4 4 4 4 =
tc) ({ed) (D) (D) REQUIREMENT
LENGTH WIDTH LENGTH  WIDTH
DRY \ 3-2 4-5 4-5 4-5 =
WET 4 4-5 4-5 4-5 T
(E) (E) (F) (F) REQUIREMENT
LENGTH WIDTH LENGTH  WIDTH
DRY 45 4-5 4-5 4-5 -
WET 4-5 4-5 4 4 =
(G) (G) (H) (H) REQUIREMENT
KENGTH  WIDTH  LENGTH  WIDTH
DRY 4-5 4-5 4 4-5 =
WET 4 4 4-5 4-5 =
(1) §:9) (3) (3) REQUIREMENT
LENGTH | /(/WIDTH LENGTH WIDTH
DRY 4-5 4-5 4-5 4-5 =
WET 445 4-5 4 4 =
REMARK :

RATING SYSTEM:
CLASS 5 - NO STAINING/COLOUR -CHANGE .
CLASS 4 - SLIGHTLY STAINING/COLOUR'CHANGE.
CLASS 3 - NOTICEABLE STAINING/COLOUR CHANGE-.
CLASS 2 - CONSIDERABLE, STAINING/CCLOUR CHANGE.
CLASS 1 - EXCESSIVE STAINING/COLOUR CHANGE. 3

## END) OF 'THE TEST. REPORT ##

This report (including any and are prepared for the exclusive use of the Customer(s) named in the report and solely for the purpose for which
it is provided and on the basis of and infor and/or supplied by Intertek’s Customer. The test results relate only to the specific items tested
and are not tobea ion for any particular course of action. Customer i_s responsible for adijg as it sees fit on the basis of such results. Unless

Intertek provide express prior written consent, no part of this report should be repr or to-any third party. Intertek do not accept any
liability if this report is used for an alternative purpese from which it is intended. rior do Intertek owe any duty of care to any.third party in respect of this report. Except
where explicitly agreed in writing, all work and services performed is governed by Intertek Standard Terms and Conditions of Service which is available on request
or can be obtained at  http//wwws,intertek.com/terms.

Intertek Testing Services (Thailand) Ltd. Page 5 of §
1285/ Prachachuen Rd., Wong Sawang, Bangsue, Bangkok 10800, Tel: (66) 2 765-2996 Fax:(66) 2 7652903 E-mail: Thailand com. Y intertek.com The report shall not
be reproduced wholly or in parts without written approval of the laboratory. Attention is drawn to the terms and condition for testing printed overieaf.
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Toral Quality. Assured.

intbrtek
1,

REPORT NUMBER : BKKT20006939

Intertek Testing Services (Thailand) Ltd. Paget of 5
i ; ., Te: (66) 2998 Fax.(66) 2 7652903 E-mail: Thailand.softines@intertek.com,
128515 Prachachuen Rd., Wong Sawang, Bangsue, Bangkok 10800, Tel: (66) 2 765-299 Fax (66) 2 7652 = Qiorikcom,

mﬂlwwmmkmﬂ-mm:lulnmbowudwuﬂwammm
condition for testing printed
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Tofal Qualty. Assured.
NSC-TISTIS 17025
TEST REPORT TesminG case
NUMBER : BKKT20006939
DATE : 24-Jun-2020
ADPLICANT : MR.SUKRIT KRUMSOONGNERN
48/43 MOO 12, T.LUMLUKKA, A.LUMLUKKA,
PATHUMTHANI 12150, THAILAND
ATTN : MR.SUKRIT
SAMPLE DESCRIPTION . TEN (10}-PIECES OF SUBMITTED SAMPLE SAID TO BE
' WOVEN FABRIC IN WHITE
A) EO1
B) E101
c) E8l
D) E6%
E) E4%
F) Y102
G) Y81
H) /¥63
I) Y41
J), 0X
FIBRE CONTENT :)300% “COTTON
STYLE NO. 33
ARTICLE NO. e
ORDER NO./BO NO. R
DATE RECEIVED/DATE TEST STARTER’: 18 Jun 2020
DATE CONFIRMATION : 18 Juf 2020
TESTING PERIOD :\19 Jun.2020 To 24 Jun /2020

TEST CONDUCTED : AS PER THE REQUEST OF THE APPLICANT. FOR FURTHER DETAILS PLEASE
REFER TO ENCLOSED PAGE(S)

AUTHORIZED BY
FOR Intertek Testing Servicas Lid: [Bangkok]

= Az

THANATE KHONGYAI
LAB MANAGER/SOFTLINES DEPARTMENT

Intertek Testing Services (Thailand) Ltd. Page 2 of §
1285/5 Prachachuen Rd., Wong Sawang, Bangsue, Bangkok 10800, Tel: (65) 2 765-2999 Fax:(66) 2 7652903 E-mail: Thailand.softiines@intertek.com, hitp://www.intertek.com The report shall not
be reproduced wholly or in parts without written approval of the laboratory. Attention is drawn to the terms and condition for tasting printed overieaf.

109



intertek

Total Quality. Assured.
TEST REPORT

CONCLUSION :
BASED UPON THE SUBMITTED SAMPLE AND TEST RESULTS REPORTED,

NSCTISITIS 17025
TESTING 0336

NUMBER : BKKT20006939
DATE : 24-Jun-2020

COLOUR FASTNESS TO WASHING # # # #
COLOUR FASTNESS TO RUBBING # # # #
(E) (F) (G) (H)
COLOUR FASTNESS TO WASHING # = # =
COLOUR FASTNESS TO RUBBING # i = #
. (1) ()
COLOUR FASTNESS TO WASHING # #
COLOUR FASTNESS TO RUBBING # =
NOTE = MEETS BUYER'S REQUIREMENT F = BELOW BUYER'S REQUIREMENT

1285/5 Prachachuen Rd., Wong Sawang, Bangsue, Bangk:
ba raproduced wholly or in parts without written approval of the laboratory. Attention is

M
C = COMMERCIALLY ACCEPTABLE
#

= NO COMMENT
NA = NOT APPLICABLE
(s) = THE TEST WAS CONDUCTED BY SUBCONTRACTOR.

UNACCEPTABLE
%= NO SUBMITTED INFORMATION

]
[

Intertek Testing Services (Thailand) Ltd. Page 3 of 5
ok 10800, Tel: (65) 2 765-2899 Fax:(€6) 2 7652803 E-mail Thailand softines@intertek.com, http/iwww. intertek com The report shall not
drawn to the terms and condition for testing printed overleaf
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intertek

Taymm

TEST REPORT

TEST CONDUCTED (AS REQUESTED BY THE APPLICANT)

1. COLOUR FASTNESS TO WASHING
ISO 105-C06:2010; TEST NO.C2S, 30 MINUTES MECHANICAL WASH AT 60°C, 0.4% ECE REFERANCE
DETERGENT AND 0.1% SODIUM PERBORATE SOLUTION WITH 25 STEEL BALLS (ADJUST pH=10.5) :

COLOUR CHANGE
COLOUR STAINING

COLOUR CHANGE
COLOUR STAINING

COLOUR CEANGE
COLOUR STAINING

REMARK:

* = GROUND COLOUR' WAS WASHED OFF TOTALLY.

ACETATE
COTTON
NYLON
POLYESTER
ACRYLIC
WOOL

ACETATE
COTTON
NYLON
POLYESTER
ACRYLIC
WOOL

ACETATE
COTTON
NYLON
PQLYESTER
ACRYLIC
WOOL

Intertek Testing Services (Thailand) Ltd.

1288/5 Prachachuen Rd., Wong Sawang, Bangsue, Bangkok 10800, Tei (66) 2 765-2999 Fax:(66) 2 7652903 E-mail: T
be reproduced wholly or in parts without written approval of the laboratory. Attention is drawn to

hailand softlines@

NUMBER
DATE

(C)
1%

B

G

[
*

Wb b
'

'
(VLB BT T BT BT )

N
1

NSC-TISETIS 17025
TESTING 0396

BKKT20006933
24-Jun-2020

(D) REQUIREMENT
: il =

(H) REQUIREMENT
2 B e

REQUIREMENT
Page 4 of 5

intertek com, http:/www.intertek.com The report shall not
the terms and condition for testing printed overieaf.



ntertek b

mymm
NSC-TISITIS 17028
TEST REPORT TESTING 0356
NUMBER : BRKT20006939
DATE : 24-Jun-2020
2. COLOUR FASTNESS TO RUBBING
ISO 105-X12:2016
AS RECEIVED
(a) (n) (B) (B) REQUIRE!
LENGTHE WIDTH LENGTH  WIDTH
DRY 4-5 4-5 3-4 4 =
WET 4 4 4 4 =
(c) (c) (D) (D) REQUIREMENT
LENGTH WIDTH LENGTH WIDTH
DRY 3-4 4-5 4-5 4-5 =
WET 4 4-5 4-5 4-5 =
(E) (E) (F) (F) R MENT
LENGTH WIDTH LENGTH  WIDTH
DRY 4-5 4-5 4-5 4-5 =
WET 455 4-5 4 4 =
{G) (@) (H) (H) REQUIREMENT
LENGTH WIDTH LENGTH  WIDTH
DRY 4-5 4-5 4 4-5 =
WET g 4 4-5 4-5 -
(1) (T (3) (J3) RE MENT
LENGTH /. WIDTH LENGTH WIDTH
DRY 4-5 4-5 4-5 4-5 a
WET 4-5 4-5 4 4 =
REMARK:

RATING SYSTEM:
CLASS 5 - NO STAINING/COLOUR;CHANGE.
CLASS 4 - SLIGHTLY STAINING/COLOUR CHANGE.
CLASS 3 - NOTICEABLE STAINING/COLOUR . CHANGE.
CLASS 2 - CONSIDERABLE STAINING/COLOUR CHANGE.
CLASS 1 - EXCESSIVE STAINING/COLOUR CHANGE.

## (END |OF _THE_TEST REPORT ##

This report ing any enck and are prepared for the exciusive use of the Customer(s) named in the report and solely for the purpose for which

it is provided and on the basis of ir ions and i ion and/or ials supplied by Intertek's Customer. The test results relate only to the specific items tested

and are not ir tobea ion for any particular course of action. Customer is responsible for acting as it sees fit on the basis of such results. Unless
istril or d to any third party. Intertek do not accept any

Intertek provide express prior written consent, no part of this report should be repr
liability if this report is used for an alternative purpose from which it is intended. nor do Intertek owe any duty of care to any third party in respect of this report. Except
where explicitly agreed in writing, all work and services performed is governied by Intertek Standard Terms and Conditions of Service which is available on request

or can be obtained at  http.//vaw. intertek.comiterms.

Intertek Testing Services (Thailand) Ltd. Page 5 of §
1285/5 Prachachuen Rd., Wong Sawang, Bangsue, Bangkok 10800, Tel. (86) 2 765-2999 Fax:(66) 2 7652003 E-mail: Thailand softiines@intertek.com, hitp:/www intertek.com The report shall not
be reproduced wholly or in parts without written approval of the laboratory. Attention is drawn to the terms and condition for testing printed overleaf.
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anzinsimanfunzmalilad uninndvmeluladnmenadyyi \

gudnrududadmaluladianmuasuilu f m%%x

ouuaiin-uasuion (nu.13) Sy unuonil 12110 \}f\ /
Insdv + 66 (0) 2549 3538 N
THNUNIMTIATIDIMAROU

wwilen 022/2563
1. dognér wwgnqul niugadu

flog a8/43 wj 12 suadhgnm Sanedrgnnn Sl 12150

Tnadvd 086-3284965 nseng -
2. MwanBunadnuniz anm uazmaed vaswathsitnanoy

fmnandeuarsdudude snduaanaudirugudnmesnna 48 fafums isyluvemanaintnatn

3. fusfaathae fufl 21 dou futnou . 2563
4. vmmaou Yuil 22 Wou fusou - 30 Wau Mty wa, 2563
5. wamsiassinnaou

Tomiinsasiinme
Tumsiins e
matubs £ coli (mm) | natiubas. aureus (mm)
1. Mneei 1 (original) 0 292
2. fpewin 2 (DOR) 0 23.2
. /’_‘—- —)
A% e
(nedigna 1au)
gEndumsinsn
/
fBIuW. @W A ('3'3—‘( < ISTsn
(w3 8ugnys 0138590 (femansianad a3 vng seata)
R 9s0URBNIT IR Usssunssumauimsguiauiude
vmhguienuitudaiumaluladinmussuilu saumaluladinmuasuilu

1. nwniiuaawetufoishiuniesmeseuit

2, emusanmedey  deshigndnunennivnnedn  endikibeoulaslAiumabuoedumedsaidneiein
WiaeuAvEms ;

3. Yooy Havy s Sarmnn detection Umit wiadayatug muilgniriae

4. * Gunomsienedilifusesiae mio; uas/wie ase.

5. N.D, vanaiia avaskiny , LOD manutls YashiniEnsiiagiz

Center of Excellent In Nano-Blotachnelogy Faculty of Sdence and of
[ Qum13) Ad, i 12110, THALAND.
Tel » 66(0) 2545 3538
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'\...z/

MR IR
umsitiasek — ] W
m3dudis £ coli (mm) | naifulla 5. aureus (mm)
3. fhoghadh 3 (€) 417 a74
4. fptha 4 (E04) 260 46.1
5. Mot 5 (E06) 459 454
6. fotadn 6 (E08) 468 a7
7. Medadin 7 (€10) 454 458
8. fauein 8 (Y) 458 45,2
9. dhwdadn 9 (Y04) 458 456
Ao
(wenigna 1)
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fuw S AU X 0S5y
(38w 03AY) (Ftromariasd a s saiad)
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Fwihgudmuudasumeluladnmuasunly sumeluladinmuaruiy

1. it rstmaoui

2. Twrumamamaaey  Fodsigednunawisiisundn  andhoinketulasdurwiueedunedineddnysen
Wowfiams

3, vasmnuin Wy vmsgru Farwun detection Umit wistayadug suiignéioss

6, * Juremsiinsaiilisussday s, usemds as.

5. N.O. wanefis asasliwy , LOD wnedis Tadriwdsnsinsisi

Canter of Excellent in Nanc-Biotechnology Faculty of Sclence and of
Rungsit - k (km.13) Rd., b W 12110, THALAND.
Tel + 6610} 2549 3528
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Insdwd + 66 (0) 2549 3538

emIAInsed

nstiuls € coli (mm)

'nunﬁ;ﬂunﬁtmﬂ

e r———— wuwmn
mstiuda S, aureus (mm)

10, daead 10 (YO6) 416 45.2
11, detnad 11 (Y08) 457 45,7
12, foehadh 12 (Y10) a5 463

6. aanananssLanNAM T Fuil 3 Fou gaiau . 2563

LA
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(ms.8ug7s 013d3g)

AnTraeunanmsiing e
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2. Menumanivaaey - Asdlugnduuniaweiisiundin ancuinfediladduaabuwondumedovalfneson

3. dosnowm 1wy umag Fermun detection imit viotoyadug suiignéniows
. * Wunemsiemsiilifusesag aue. wev/wle aso.
5. N.D. wnefia amashiny , LOD mnefla IadiiaismsTinset

Center of Excellent in Nano-Biotechnology Faculty of Scisnce and Technology, Rajamengala Uriversity of Technology Thanyaburi

{km.13) Rd., 12110, THAILAND,

Tel + €6(0) 2599 3538
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quienubhudaiumaluladdrnmuaeuilu CENTER OF EXCELLENCE IN NANO-BI0TECHNCLOGY

arInnmianiunswnlulad FACULTY OF SCIENCE AND TECHNCLOGY (r'f;f%;\y
.

am iy idumntulaBysuenadond RAAVANGALA UNIVERSITY OF TECHNOLOGY THANTABLIR §
nanamn 8.8y uueil 12110 KLONG § THANYABURS PATUMTHANI 12110 S
) Inaffvod 02 549 4163 Tnsans 02 549 a119 Tel 02 599 4163 Fax. 02 549 6119
Tuudamil
Hognin (Customer’s Name) vwgngel nugady it 022/2563
oy (Address) 48/43 wj 12 suadhgnm Fuit 23 ffueou 2563
dunedignn dmdnunueil 12150 Ry
Wweiivaaey
nsfwd  086-3284965 Tnsms - fodaatn
Ay .
318n13 (Description) uEY (Amount)
(item)
1 |Aeswimstuliade Escherichia coli 1 12 #aatha 6,000.00 | -
2 [|adeswminstudaude Staphylococcus aureus 9 12 Mpg 6,00000 | -
3 [Aueduusethado Escherichio coli 20000 | -
4 |Fusnshegrade Staphylococeus aureus 20000 | -
vantrszsandudy Total Amount wililugaaiudiosumiay 12,400| -
dllve
a3t 4
(WEgUAITIIT PRdLs)
Wanthiinsitu
Houlumsdse :

- friutuaad un1sdu suinnrsnitesmelulad @ 2)

- Touuiigd “unsdap 3 pudmuiudmnweluladfhnmusuily sesinimaniuavnalulad~
surrnsnerayse avmninedomalulatyminasyyd euilved 453-1-42080-1
w"fm:ﬁ-’aﬂmﬁngﬁumﬂamhﬂﬂmimﬁmw-v 1 FAX wiaaidus ubonwanazs16@email.com

weldidundngrulunseonluadeiuiu
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Wiy (um) (um)
1 |Aieswinsduinde Fscherichia coli 12 500.00 6,00000
2 |iimsminnsdudade Staphylococcus aureus 12 500,00 6,000.00
3 |runduaietinde Escherichia coli 1 200.00 200.00
4 |rnedusthathade Staphylococcus aureus 1 200.00 200.00
e
[ ) fusmsduds ] Wil s
wilmigoeiudfosumiau mu'.)uﬁu#«ﬁul 12,400.00
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ToYaAUYDINITUTHIUANUMUN-UNVBIRTUMIBEN (ANUMLIUINTAA = 10 U

ANNUNUNHRETER = 1)

mg ) | dmaunmed @) A3 A a2 A5 A6 AX7 Axa Axn Ao a1 a2 A A4
o 17 0 10
o a6 1 2 5 5 a 2 7 7 & 3 3
o s 10 2 5 a & 0 10 10 0
4 D M 13 & 10 10 2 7 2 s
¥ 42 15 6 & s 7 & & 0 10 0
6 o 48 13 6 2 10 s 10 10
7 o » 4 3 ) 8 0 1 10 2
2 D 23 s 2 a 3 s
9 " s 15 3 0 3
10 o 57 32 ¢ 7 3
1 o 4 3 2 2 ? o
12 D 55 32 2 2 10
3 ¥ =% 24 a 2 s a
14 o 41 2 2 8 10 10
15 o 22 12 2 10 10
1% P 41 10 10 2 s
17 o 4“4 12 7 B 0 o
12 o 42 12 10 10
19 o ) a 7 7 2
20 o 2 2 2 7 5 o
21 5 20 a T 9
22 o & 2 8 8 10
23 o 2 a 9 7 7 2 2
24 o 2 s a 2 3 10 0
25 o 4 15 9 a a 2 s 9
26 s 44 20 10 7 10 a 3 10
2z o 4 3 7 : 7 7 2 7 2
28 " 2 & 5 3 7 & 2
2 o 2 24 a a 7 5 2
» ¥ 4 14 2 5 5 2
2] o % 12 ? 3 2 5 10 2
32 o 3 12 2 3 5 10
3 o 32 & 10 10 5 2
bl u 4« 20 : 7 3 o 3
s o % a 2 ‘ 2 o
% L) % 11 8 7 s 2 2
37 o 23 N 2 3 5 10
38 o 3 5 2 2 3 5 10
» o % 1 2 2 2 5 10 2
40 o 0 & & 2 2 2 & 2 a
4 » M 7 2 10 0 2 3 10 3
42 o % 7 7 7 2 3 o 7 2
42 o L a 2 7 5 2 2
4 5 38 15 2 9 7 7 € & 2 8
45 5 1 3 9 2 2 3 5 10 3
45 o 32 7 2 2 2 3 £ & 0 10 2
47 o 45 15 a 3 7 5 10 2
43 " 45 14 s 2 5 1 3
4 o 0 20 & 7 9 2 2 3 10
¥ » 1 10 a 10
AVEARGE 40.08 1412 164 546 542 8.2 a2 7.8 &3¢ 562 .02 2.44 2.24 2.8 2.2
= 4 24 2 © 29 3 4 054 0 0

AJ13 Aalilamnuea
AJ11-12 Aaniumeansazaslulastaninulnesosas 8 wag 10
AJ09-10 Aanumsarsaraslulastantnudssesay 8 way 10

AJ05-08 ANUAIEANTATA8aNSEARe kAl uiuAealsazatelulasdantnulnesesas 4 6
8 uaz 10

AJO1-04 ABNUAIEANTATANEANSEARA kadWUUAsaNsavaelulasdantrudssavay 4 6 8

wag 10
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ToYaAUIDINITUTEIUANUUNUIA-ANUNTEANVBINIUAIBEN (ANULYIWIANINTZR = 10

udsPMUNIEINosan = 1)

ma radl) | vmewnmei )| anr | amz | aws A0 aor | amws | aw Ao aor | awe | aes | aee |
P 40 17 10 0 2 4 2 10
o 4 1% 10 10 2 4 4 4 a 10
- 4 10 10 2 10 3 s 4 10
4 o Ea) 13 10 10 10 3 4 3 4 10 4
5 " 42 15 10 ? 10 4 1 4 s
& o 48 13 10 10 10 3 4 4 10
7 o » 1 10 10 10 3 4 4 10
a o 28 ? 10 10 10 4 4 4 10
? " s1 15 10 10 10 4 k] 10
10 o 57 32 10 10 10 3 4 2
1 o 4 3 ? 2 2 3 2
12 o 55 32 10 2 10 2 4
3 " 50 24 10 2 10 4 4 4
i o 4 20 0 10 10 3 4 s
15 o 2 12 0 2 2 4
% o 41 10 10 10 ? 4 s
17 P 44 12 10 10 10 4 4 4
12 " 42 12 10 2 10 5 4
19 o M a 10 10 10 4 4 2
20 . 29 a 10 10 4 4 2
2 n 0 10 10 10 4 4 4 &
22 o & 10 10 10 4 1 s 3
23 o a 10 10 10 3 s a
24 ¥ 9 10 ) 10 3 2 a
25 o & 15 10 2 10 2 4 ¢
26 s 4 2 2 2 2 4 4 4 &
27 » 4 3 10 0 10 3 3 s 2
23 o 29 & 10 10 5 4 5 ¢
2 o s2 24 10 10 10 4 k] 4 a 0
0 o 4 14 10 2 2 3 s 4 2
3 o % 12 0 ) 10 4 4 a
32 o 2 10 ? 4 4 a 3
3 r, 2 10 3 4 4 4 7
M 4 10 2 4 4 4 7
35 e % ) 10 4 4 5 7
% » % 10 10 4 5 2
37 P 23 9 ? 2 2 ?
e o 3 9 3 4 4 4 a
» o % 3 2 3 5 4 9
40 ¥ 30 2 3 4 4 2
41 " 4 9 3 3 4 4 2
4 o b 2 3 4 4 3
4, o 0 > 4 4 4 & 2
44 o e 15 10 2 10 4 4 5 7 2
45 o 4 a 10 3 3 4 5 ¢ 2
4% o 32 7 2 3 s ] 5 2
47 o 4 15 10 5 3 4 3 4 2 3
43 o 4 14 10 10 4 4 4 5 2
4 o 2 0 10 3 3 4 a
0 o ) 2 3 4 4 a
RAGH 4 .24 9.54 2.6 33 392 41 75 254 44
210854 4 s 5 0.43 0.54 . 074 28 2 4 0.5 49

AJ13 Aelulannue
AJ11-12 Aaniumeansazaslulastadlivulnesesas 8 wag 10
AJ09-10 Aanumeansazaelulastantnudisesas 8 was 10

AJ05-08 ABNUAIEANTATA8ANSEARA LAl uuAealsavatelulasTantuulnesesas 4 6

8 uay 10

AJO1-04 AaniuMIsaNTara8aNsonRs wannuiumsalsazatelulastantnudssesay 4 6 8

ez 10

120



ToYaAUIDINITUTEIUANUTYU-UTUTEVRENTUMIBEN (ANUTFVTEIINTGR = 10 U

D
ANLYFUTEUBENER = 1)

e T e T wns | amz | ams Axs a7 | axe | A a0 a1 oz | aws | aee |
o 40 4 2 2 4 o o
o 4 2 4
3 - 4 10 1 2 3 2 ? 2 a 3 4 10 10 10 10
4 pa) 13 2 2 10 10 2 4 2 2 2 2
s 42 15 2 2 3 7 2 4 10 10 10 10
& o 48 13 3 2 ? 10 2 2 10 10 2
7 » it 3 2 2 a a 2 10 10 10 2
a 28 ? 2 1 2 2 a 4 10 2 2 10
? st 15 H 2 10 9 10 2 ? 10 2 3
10 o 57 2 2 2 7 & 7 4 7 7 2 2
1 4 3 2 2 2 a 7 10 ? 2 0
12 o 55 32 3 4 2 3 7 2 2 10 2
13 " 50 24 2 2 2 a s 3 2 2 2 a
14 o 4 20 2 2 a a 2 10 10 10 2
15 o 2 12 3 2 2 a 2 10 10 10 10
% o 41 10 2 2 10 10 2 3 2 B 2 2
17 P 44 12 2 8 s 7 s 3 10 0 10 o
12 " 42 12 2 ? 2 10 ) 2 s 1 10
19 M a 2 7 & 7 7 2 7 7 2
20 29 a H 2 a2 7 7 3 10 2 2 9
2 ) 50 20 3 2 a 10 10 3 ? 3 1 3
22 o 32 & 3 ? 9 a a2 3 10 10 10 10
2 33 a 3 a 9 10 10 3 2 2 2 3
24 31 ? 3 2 2 a 2 3 10 10 10 2
3 4 15 3 2 a a 10 3 10 2 2 3
26 4 2 3 a ? 10 10 3 2 10 2
27 » 4 3 3 4 £ 10 10 3 7 7 ?
23 o 29 & 3 2 1 10 10 3 10 2 10
» o s2 24 3 3 2 10 10 3 2 2 3
0 o 4 14 3 a a 10 10 3 10 2 a
El o % 12 3 3 2 a a 10 4 10 10 2
32 o 2 12 3 3 a 2 3 2 3 10 10 0
3 ré 2 & 3 3 3 10 10 2 s 2
M " 4 20 3 4 8 a3 10 10 2
35 % a 3 4 8 2 2 10 7
% u % 1 3 4 a s 10 4 2 2 9
37 o 23 a 3 4 9 2 ? 10 3 10 10 a
2 o 3 5 3 4 5 2 a2 10 4 10 10 o
» o % 1 3 2 9 3 30 10 10 10
40 ¥ 2 & 3 2 5 10 10 b 2 2
41 " 4 7 3 4 2 5 10 10 ? 10 2
42 o S 7 2 7 10 10 10 a 7 2
43 o 2 2 3 4 2 10 10 10 a ? 2 0
44 o 32 15 3 a 10 3 10 a 2 2 0
45 4 a 3 a 10 10 0 3 10 10 2
4% o 7 4 a 10 2 a 4 2 1 2
47 4 15 2 10 0 a 4 a 10 2
43 o 4 14 4 2 1 10 4 2 10 2
4 2 3 3 2 o 10 3 ) 2
0 o % 4 ? o 10 a 1 2
AVEARGE 40.08 1492 164 25¢ 236 8.4 264 a2 32 244 296 92 2.24 218 224
4 5 0.8, 1 129 % 0 0.5¢ [

AJ13 Aelilamnusa
AJ11-12 Aeviumasazanslulasdanluulnesosay 8 wag 10
AJ09-10 Aanumsatsaranelulastantrudssovay 8 way 10

AJ05-08 ANUAIEANTATA8aNSEARA kadnuuAlsansazatslulasdaninulnesesas 4 6
8 hag 10
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ToyanuveIN1sUTEliuANLBUEU-HUYRIRITUMBEN (ANUBUUINTIgn = 10 Auianiy

oy oA
DURUUBDYVIER = 1)

T e T o | ane A5 A6 ax7 | axa A3 A0 P a3 A4
40 10 4 8 2 2
46 16 ? & 7 4 4 4 S é 3
44 10 ? é 7 3 4 4 ] & & 1
4 34 5 7 4 3
42 s 7 a 2 2 5
& 43 & 7 4 a8 *® 2 5
7 ¥» 4 10 10 s s 2 2 4
2 23 0 2 « 3 2
2 st 10 5 3 3 4
10 57 10 5 2 2 4
1 4 9 E 2 H 3
12 55 10 4 4 3 2
13 0 4 10 3 5 3 2
14 41 20 2 S 2 3
15 32 10 8 2 2
16 4 7 3 2 2 s
17 d 44 10 E 2 2
13 42 10 4 s 3 2
19 £ 8 10 s 2 2 2
20 2 2 10 5 5 3 3
21 0 0 10 5 7 2 2
22 32 & 7 2 4 4 1 1
23 oy 33 a E 7 7 4 5
24 3 9 9 5 5 2 3
25 49 s 10 4 4 2 2
% - 44 20 10 3 s 3 2
o 49 1 a S a8 3
2 “ 2 & 10 2 a a z
2 P 52 24 7 7 a 2 3
30 r‘ 4 14 10 s 5 9 2
o % 12 0 3 3 2
o 38 10 2 2 2
L 32 T 4 4 4 3
M u 45 20 3 5 4 4 3
o % 5 7 4 3
3£ - 3 9 4 4 3
P 2a 5 7 7 4 5
s P 3 T 4 a 7 2 5
o % 7 4 2 7 2 s
40 " ) 5 2 3 3
4 " P 2 5 7 7 3 3
4 r, 34 5 ¢ 3 3
4 o 20 4 3 & 3 2
4 o 38 15 10 2 a 5 7 3 3
4 L 34 a2 10 9 5 8 7 7 3 3
44 o 7 2 7 s a8 7 a 3 3
47 o 4 15 10 9 5 5 2 2 2 3 4
42 o 4 14 10 10 E 3 8 3 3
4 P 0 7 ¢ 7 4 4 ¢ 3 3
w© P 0 ) & 7 4 4 ¢ 2 2
AVERAGE 1002 14.12 2.6 aca 2.s 452 x 723 4 2423 282
747 043 1.87 152 123 s 0 2 076 1.04

AJ13 Aelilamnuea
AJ11-12 Aenumeansazanslulastanivulnesosay 8 wag 10
AJ09-10 Aanumsansavanslulastantnudssesas 8 was 10

AJO5-08 AanuMILaITaraIuaIsonnn wanuiumsalsazatelulastantvulnedevay 4 6
8 hag 10

AJO1-04 ARNUAIEANTATAEANSEARA waNUUABaTsavatelulAsTantrudssaeay 4 6 8

ey 10
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Joyafuveansussiliuanuiianelann-anuisnelatesvewindudiegs (ANuianela

1N = 10 udspnuiianalatiesiian = 1)

5| T oai [vmmensian]  ams | ams | amz | axs e aer | Axa | axe | amo | aes | awz | Axs | aes
40 1 10 2 T
46 16 ? a8 3 3
44 10 10 10 10 2 7
4 34 13 ? a a 4 4 & 7 a 4 4 4
42 15 10 2 2 4 7 3 3 4
& 43 13 10 9 3 4 7 3 3 4
7 » 14 10 B 7 2 2
a 2a D) 10 a 4 3 1 1
2 st 10 ) 4 E s 1 1
10 57 10 9 4 4 € 1 1
11 43 10 9 3 5 4 1 1
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