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ABSTRACT

This research aims to add value to nylon 66 fabric scraps leftover from the
airbag manufacturing process in the automotive industry through a printing process
using powdered dye from pod of twisted cluster bean (parkia speciose hassk.). The
study also focuses developing a printing paste formula and optimal conditions for
printing natural powdered dye onto nylon 66 fabric. Additionally, it examines the
physical properties and colorfastness of the printed dye and develops a prototype
product in the form of a backpack.

The study found that nylon 66 fabric printed with powdered dye from pod of
twisted cluster bean (parkia speciose hassk.) produced a yellowish-brown shade. When
iron rust mordant was used, it resulted in a gray-black shade, while alum mordant
resulted in a yellow-brown shade and also increased the brightness of the shade. In
addition to the mordants causing different shades on the printed fabric, they also play
an important role in increasing the efficiency of colorfastness to washing, rubbing,
perspiration, water, and artificial sunlight, especially iron rust, which provided very good
colorfastness results. However, the printed fabric had a slight stiffness due to the

pigment printing process, where binders, thickeners, and pigments remain adhered to
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the fibers, resulting in a slight increase in fabric stiffness compared to the fabric before
printing.

The prototype product was developed using an asymmetrical pattern-making
technique was constructed from nylon 66 fabric scraps leftover from the airbag
manufacturing process. The resulting backpack demonstrated diverse functional
qualities that met industry standards while supporting sustainable product
development. It also presents a new approach to adding value to waste materials
through the integration of product design and the use of natural powder dye from pod

of twisted cluster bean (parkia speciose hassk.).

Keywords: Printing, Nylon 66, Natural Powder Dye, Pod of Twisted Cluster Bean,
Backpack
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TngldUsunadnsanilnasneluuS a1 . oo 109

ArALdIeERuN (K/S) Uuiluasu 66 Mruaslliun1sTnans
Tnofisnisnednianinavae Ingldvesgumylivesnsnindiiunnsinefy 112
ArAdIeERuR (K/S) vuinluasu 66 MrunaylliunsTndns
Tnefusisnednsanidnazne Tngldnaivesnisnindfiuananetu. ... 115

WUUAATILARINNTES1AIETUTUATH OPETEX oo 126
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AINN

PN
AINN

AN

PN
AINN

AN

AN

PN
AINN

AN

4.5

4.6
a.7

4.8

4.9

4.10

4.11

4.12

#130N N (6i0)

ANTLHBLEU NISAINUARILAULEU warNAALUUFR sa8lUThnTy
OPTITEX ettt ettt
WALANISINUUARRLLD duSunansuainse nlaenends.. ...
AT IATIERTUADUNSHE UL Teazunsy waaduanszidndaznienda
(N5UTENADUTUEIURINTELUN) e
AT IATIERTUARUNSEULLY Taazunsy wdadamnssidndasnignas
(NNSUTENDUTUEVURVGAZINIEUN) e,
FNUzNITITNUNANA LA LUUA 1 (Lasuauisneaiaman wazliniu
I3 'L

DITTHDTEEPUT). e+ttt ettt et e et eeee e e et e e eeeee e et eeeeeeeeeee et et eeeaeaens
FNuzNITITUNAAA LN LWUUTA 2 (Uashauvisoatudn wazlieiu
2 Pr o TR LT ) OO ST
o v a  w & a & & v a < ..

ANWULNTINUNANN U LUUT 3 (Uaswausuatuman wazliaiu
A8 TETTI 1T LN ) N N
ANeUZNISITNUNAAA U5 (Lasuauvialeatuan wazliniunig

6 't
TV YEAAL AR =g RN ) NS N .
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ISO
ASTM

L*

b*

VAN
599

ANINAN

ATOININAN

O O <

<

AMBSUNYAANYAILATANED

11159 1UTENI9UsEWA (International Organization for Standardization)
UINIFIUNTNAFDUVDIUTEINAANTFRLUINT (American Society for Testing
and Materials)

AUEdnd(Lightness) dlAnagsgning 0-100
Avesafazdfiemdlumsdunsuasdifor demnan a* Aduuan (+a") day

Wululudaneduns wazan a' Miduav (%) Fazdululufienediden

1% '
a o a = v 1

ArvesATziifiamslundindeuaz ity Gsdvna b* ffuuan (+b%)
fandululufianedimdes wazan b* fluau (0% Fesdululufiemisdii
K1

AANULNE (K/S)

K 1Jurnspanduua (absorption coefficient) va33an

S Wurn1snszdsuesua (scattering coefficient) va33an

A, B, C war D (glunisasrakuudnnseitn)
A(1,23,45..),B(1,2345....),C(1,2345..), D (1,2,3,4,5...) d‘mUﬂ’ﬁ
a3uuusanseLi)

AB, BC, DC way AD (glunisasnawuudnnseidn)

AB(1,2,3,4,5..), BC (1,23,45...), DC (1,2,3,4,5....) way AD(1,2,3,4,5...)
(alunisasauuusinnseiln)

Snwardunuiiunaniesdn (e3eudszneuldlunmsiaseituneunisidu
wuulaorunsy)

SvausBuruifendestuiniostns Gnaduder dnadug wesdnsiadug
Tlunsiasesitunoumsiunuulnesunsy)

MsRuMIe (Enwazauililaldedosdnsldlunisimseiduneunisd

wuulaazwIL)
a 'z o
nsnsasuaunn (glumsliessitunsunsiiuiuulaeswnsy)

2 o a ¢ <
BUIUFLIR aﬂuﬂqijLﬂiqgﬂﬁﬂum@uﬂqiw‘ULL‘U‘UI@@%LLﬂi@J)

(17)



01
02
03

SN/LS

AMasUNBAANYAlLAzAED (FD)

[
6 o

LARIANADLLDIUDITUABUNITVINNU dﬁt’flumﬁ LA GZJ‘NG]’EJ‘L!ﬂ’ﬁLgULLUU

Tnazwnsu)

1
a Y

wnusvatetuLuudn (Adlunisiaszvdunaunisiunuulaeziunga)

¥ Y a

WU IAREHN (mwmﬂuaau 66 Isﬂ‘lm’ﬁaLﬂi?%ﬁ%ﬂ@@ﬂﬂ’]iLgULLU‘UIW&J%LLﬂiﬂJ)

q

¥ 1%

wnwdandn (dulu Tlunisiwssidussunisibuiuulaezwnsy)
wnutandmsusedly @dulu Mlumsinsnzidunsunisdusuulaezunsy)
WUSHALATe99NS (Fnsanamnssuduifedfiliy Lock  Stitch  Tdluns

%Lﬂi?%ﬁﬁﬂﬁ]@ﬂﬂ’]iLgULL‘U‘UIWEJ%LLﬂﬁlI)
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unii

UNUI

< o o

1.1 anudundazanudiagyvasdym

Tagtudszrinslanlasunanssnuainnsiasunlatuesdannwing ouag19avi
wntnsdestnwunnaeiuly Janilanfeududaymvsyuinslansunseninuayls
ANAIAYUINTY AIANITHARTINEAAIMNTTULAZINBRINTSILTUNRdud Ay ias1a Ty
Aina1 dannungienvesratsnindiufiazsuserdaasu lidnsldndnduaiidulinse
a v ~ % Yo v v a ) aa 44'
dawandsy wieasrawanrbinulanlvdeeiian vilsluvale q ansiven1sanlym
daandeu fie msldvannisiasugiamuieu (circular economy) Faulunwafnfiatiuayuli

[

wltEweslaguailiduaunign din1sneunulidsvesisildudaunsindunildlle

Y
a [ 6 a 1 1 1 d’lj £ = 1 4 + ) a [ (3
mamﬂmsmawamﬂmy WU LEBNT LATDILANNY 89111 NTELUN bUUNARNUN

(Y (3

Usgan “Fast Fashion” Ao nzuaunslumsndanindsidnanazgatuausinsives

(% s

N3¥UINNIIHER IEAUUNITHERTAM ARSIl TR AUTLY Welvlandndueiniisiaign
Auvllaunsainfiwvsedemilady uitupeaumsNdwmansenuselandunils nanfe Lie
Y ° v v a o & Yo a a ay i | ) a Y |
AosviliduyunsHaninldingAukanszuiumandnililaldladulymawindendinag
WWeezlsmuunanuarein1wds auladissinfesinsuasielilandadugioonudnuiuuin
1 Twnandusiadaintu wenaniisesiauevewandusvdisian liawin maeldde i
Tiduslapanusadsuvedddlmilives 4 veumfmelinergninuwazgniinduvesluiign
Uaqtulanveasfivezann Fast Fashion Wudiuiuunn uagvesinanifdwiutesunniazgn
o v ! al a P o 1 o [ 3 [ a a A A
ngnssuiunissiaaa (recycle) tiothunlelvaldwsuduingavlunudmeniedu q
maly
a A 1 4' A Yo a <,

wanNTgyvesdameain Fast Fashion Wad anamnssudy q Nldiandameidu
drulsynovvewaniug Nas1sdumvesdmermeiuiy 1w LAYANNuanaINNTEUIUNITAN
[ I a [ . o [ & v 1 dyv Qy a & U
Builugeauilsse (air bag) dmsuldlugnavnssusasud iewdmaiingnivasiunsaunas
H v 1 [ = [ a .
Wagldszeziiarlunisgevaarsiluiaiuiu swwdsnisudsaniwdululaswaiadn (micro
plastic) Fsagnyudsuingritdemisiilusunseiunyudasly tawinanlssundngeas
fsfvdiulnguasunanduleluaou 66 (nylon 66) Fsiauuier LTSI LALNUNIUAD

anmnsdudadngene o A mundunsveelassadefiulassiliiiaumnauiag
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dunvidundndaaidmsunsldaunseanldldluginusedniu wu vunn viensedvile
A9 9 laduedned

tagiiunszuanisuilandosvesuszvnslangaiuluFesmudadu (sustainable)
nsifagndsldnievezuudsguidundnsasisiuiunisadiayadifiusig 9 Wy nns

[

BONKUUNEATUTIAULUUNANUTANBUAUDIAINABINITVRIRUSINALA SBNTANWASHENS TN

EN

o a

Tntlainanswazdduiatsnulasldddounsoanunansssuv1Rae \uUFTWIN IARNEN S ua AkEs
98NUNIYAUY
v U vaw = « a ° v = & ) = v
AatiugIdedsdiauaulanazdiawiiluaey 66 Fudumwianmdaldainnszuiu
a a (v o [ I3 <@ a (v I3 d' (v £ d'
nsuangeandsiedmiuldlugnamnssueueuduuussuidundndun iievessuldaulug
wanviaeludiinusedniu fe nszididasmiends (backpack) wavinnisasisyanniuly
a o ¢ v | vy No oA f v A 6 % Ay Yva ¢ & aaq v
NANAUNAINAN AL AINANELALAAUNAISIUUITAIENSAUN FaFNTTRNNLLTUENLPL197n

| va o

S35 BedanssamATgiduaulafnuiadsd Ao Ansanilnazee ddldinanuasuiseves
$09M1ENI19138 A5 FAUNA WIAATAUIENS AINAMEERAIMNTINAMEUAYDBNLUUUNTY
uvninendomeluladsivusaansyuas [10] Aldvinliudnisnussgndlddmiumsiusiasin
luaeu 66 udwhnisnadeunuauiRvosinRuiild 9ndutdfuluiaundundn s

nszidndasmenassaly

1.2 IngUseaennuidy

1.2.1 Lﬁaﬁﬂmqmuﬂqﬁmﬁ wavanzdmsumsiuidaninasnefiunzauuuii
luaau 66

1.2.2 lefnwenuduvainisind (colour strength) a83n sfiidanilnasmauy
Rnluaeu 66

1.2.3 ilednwantRsuanunmud (colour fastness) vaansinidaniinasme
VRNl uaaY 66

1.2.4 ieoankuukaviaundundssumauruunseidndasniends

1.3 YAULUAYBIIUIY

[y

1.3.1 f1luasu 66 910 USTN  2ledn WUszwmalne) 371a Faduiaetnimasain

nszUIUNISHARIaNTlsAud T UgRaMIN ISR
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¥y
v A

1.3.2 wedaninazaefildlun1sddoaseld Hunauddoves seemans1a1se
P13 auna wAainuIAns uazanz 1309 “nsdansmnuiuariienenmeluladnisuszgndld
utlaiaueudauys uasAnisssumAamunuuian msfan wazmsuiuidandme” [10)

1.3.3 nishundasrnagleisnisinnuuuansu (screen printing) Iaslgusiiunaniuy
LUUIU (flat screen)

1.3.4 ansnswseuudeiuniazldgasuuedn (guide recipe) antenansuuzinisly
a7 (leaflet information) ¥as USEM Muwing wwilidad (Inewaus) i

1.3.5 n15vuesuaust (mordanting) a¥@nwilanizn1sinuesuausiseaiuwan
(ferrous sulphate) @15du (potassium aluminum sulphate: alum) LLazf\;u?ﬁ (copper sulphate)
it Tngagynisueunuvinendansiust after mordant) waawintis

13.6 msAnwantieuauaImud (colour fastness) asfnwiamidesolll fe
ANUAIIUTBIERDNTTNES AUATUEREN PINLAIUYEIEReIte AINLAUYBIEREn1STR
g WAZAUAINUYDIFHDUAS

1.3.7 nsidnluasu 66 Aifutisedanidnasneluimundundndue szvindu

nsziUnlagnends (backpack) [gstnLAe?

1.4 QguAnitanig
1.4.1 frluaeu 66 vietmedelud 66 fe wedlelus (polyamide: PA) wilaniled

ANFUATIZILALNTAIULLUUVDINDUBLUDS 2 F1 FILFAZFIUTZNBUAIANSUDY 6 DLADY AD

Y

wnazluiau lnegilu (hexamethylene diamine) wagnsnezdtn (adipic acid) Tuuiuned

£
v =K

[ 1 1 =2 d‘ ~ a
Wil deurunsyuunshaydndugy Jaluiunvesdeviln 66 [1]
1.4.2 AsAunNan3u (screen printing) A N3 laeTULURUN FausifnwanIuil

2 JULUU Ao udliuian3uluusu (flat screen) uagualfiaian3ulsns (rotary screen)

fal a L3

1.4.3 msiudENnY (pigment printing) Ao MsiuieunAdlvigaRauazagly

'
[ =

YOULATBIANENUNA VTR VIINSRLlag e dea1sEaln1gnseluines (binder)

q

[y

1.4.4 lumas w3813 (binder) Ao arsiviwihngneunadlifnediuianiiiu
ang
1.4.5 @139u (thickener)  fio @1snviwmiiatuaunisivavesdaiulvegly

YDULIAVBIANYNUNANIAUA
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1.5 Uszlemiiianinazldsu

1.5.1 Wumsahayaaniisliimyiagimaeliannszuiumndngeanisfosooud

15.2 lfmnufifefumaiansfisidsssuvfaninaznovudi Tuasu 66 Tiuds
audfsng  vosdfifiutasuw

1.5.3 lendndasidmeiiidona (story) funaniaqmaeldlugnaavnssusasus
runszUIUMsaTsyad e siuianelaglddaninaznodududansssund Tags
Mmeikaznagavansiduauamuionisldnuvesdludueiig 4 autulaldiiainans
MM ANINSTIURTANUAMUEIBNY NoudziinseanLuukazdnduldunszidd
agynevdsiansany asudusmenthiinisldny (function)

1.5.4 Junuinslunisaireassdndnfusidaedifiiondnval Saunn uazle

19351 Baasthlugnisdnludandudlasely
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unii2
OB uazaUINAYIVY
WoBosmstaidhluasy 66 sodsssuminninasnouaynsuszgndlidmiuim
nszudazmends inguszasdlumsdnwigasudafinnt wazanneimunyaulunisning
dwfumsiuiuusiiluaeu 66 AnwiAnudnvensing wasnaaeuaudinuAmLERLuY
dluasu 66 Tudusg 9 "\]’lmi;uﬁ’]ﬁ’]ﬁllwmlﬂLL‘UiE‘ULﬁUﬂi%Lﬂ’]LﬁﬁzWWﬂﬁﬂﬁ@lU Faflionans

LALINUITLTLNYIVDY P91

2.1 duleluaau auin waznrsunlulduszlewy [1]

lugeu Wuduleduasziviausniuysddunuinegnsdudey lnsussngloun

a =

(DuPont Co, Ltd.) Uszinmanigawsnt Fudugassulunisinvinedioanes uiduledla
dyd o ¥ wa o v N Y o v 7 6 a
gonunlfidgymlunsilildnaaudindeenis aulunaalaiuluiauinisdaasied wedie
lua (polyamides) wnu Tul 2478 nsduAsIERNedosIUIINNIIIUYATE U L8N TLUNT
dulnagiiu (hexamelhylene diamine) waznsaegdtn (adipic acid) lawediuesnisania

ad

wodloluA 66 Faua “6” AIMINNIINTIWI BrrauveInusLlulianavauanYsunSaY
lnozdiy diay 6”7 Mndw1INTININ avnouveinIsUaululuGanNaveINIRBYATN ABNNT
Iansweuwnsul 2481 (A..1938) laeisen “luasu” luaou 66 Nladaudfau 199 nudu

a ¢ a

losssuwd wieduleyuseivg Alnounindnisfiauudeussgs nuson1stng n1sdacigs
wazausaviliuasdnmlauumenudeu daununiu sulunailluasunanedudu
lowimassdmunziuaunainuaie Ineanizegsgnisiluyidugaies Wenainiselu
B = - o, D =i ! = 1 = vy
nea ftuenesaeudllauiaasasyin nnslinunLnsnaIsInTueg1esInga tasiniswy
yngouvetiuaswduiy wu Jaymwenisiialiihads veruauiedieiduesoniay
U o av i ! ' v o A Y o & Y ! ca val =2
nsduranlid nasnaunsnusslasaafout e niloldvinduidiiu egrelsiflatintsfinw
WA AUBNDEUINLNY LIOWNYIDARTASBUMT 9
wuleluaeunldiuninwing fe luasu 66 wavluaou 6 FellauAdraiuuIn i
v ] v A v Y S v wa 1 Y 1%
nauiianuaaiunnsIasessamiuall Gedanalidaudfisneiu luasu 66 laainnis

o ¢ aa = aa o § vat P = =
FAAINERUDY LFNVELUNTAU lﬂagllu LaENINaLAUN Vl'ﬂwuiﬂi\iai']\i‘m'mlﬁm AIWATINN 2.1
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[ | CH, CH,
4 H, Hy CH,
Cc e Nen”
~en,” o 7 Sonw” ey cht i
]
L o H

A 2.1 Tassadamaeiluaeu 66 wedolus 66) [1]

Tuvauziluasu 6 lnarnn1siniarsiuseankyny 1vinniswedalsd lalasaasnanig

W3 ANUATNA 2.2

I —n

AN 2.2 Tassademaeitluasy 6 (edielus 6) [1]

N3¥UIUNITHEN lUADY 66 (nnWl 2.3) HusuainmsleingAuu d1uiu wiediu

Ynsdewy wedunsisililaianazmsay lnazdiu waznsnazatn 3NTULNA15ATNEDIR7

= a o dg

whuAseniu B damdedannzanuduene (enszuvsay lnezdiu) uasdndmiaflaniie
anulunse (nseazhtn) Mdunavesufiservililandsluasu seurviiniswediuelsd
ndenla a gaumgiigeusaaneInia (usserniaveslulasiaw) luvdeanudu laginisania
wnheenaasanal lenedwesidudurdgduiuuaidneenduiudn q [Wundanieetadu
2 = o o o o & % ] o & 9 ] = y v
din Feagvimhilunisinluvaeuiiedusudulesiely Nalinssuiumsdenan Aenmstuidu
Towuunasinal (melt  spinning) Tumeunalie nsurlusinsdasadu (cold drawing)

£
i

deliluananieludaseedniu Widuselevuniu dwaldauifvesdulefvuime 919

[y a o

nanlagasuledn nannisddgvesnisuaniduleluaeusenausie nmawieuingiu N9

UMy msnasuianedwesilauawhnstulnduduly wazvinisBafaduliiu

vdule
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* Pressure chamber

g Autoclave | I*

Water
Chippe Air

To bobbing

AR 2.3 nszuaunswanluasy 66 (wedolus 66) [1]

2.2.1 auandivenduloluasu [2-3]
2.2.1.1 AauaEuURNIaNgA N
1) dnwazvenduloneuen  legainndesanssay @ulsluaou
Tnelufiudinndavnadunseinay  fAadeuadisuriauinens nmaiuenn ddnsay
dupsien  arwenvendulefimuseiiosainane Siadulosn waviduledu fitlauen

YUINFAN ¢ AIUADINIT AIUNINT 2.4

Ananueaulyluasu andnunduleluasy

INNGFDIYANTIAY INNGTDIYANTIAL

d' va ¥ ¥ L4
AR 2.4 anaudinsnennvesduleluasuinndesqanssad (4]
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2) & ngvhldveadulyluasuainnssuiunsnanidun uaziiaany
fudsudisgauslunszuiunsnaniinisauausEAuANUTunINAIILABINITYDINATLUYN
e

3) ANUAINU  @1UTANUABLIINY U JAvInvadduledlen 3.0-6.0
nduseiiles dmiuildvindern wdonjwin wasfle 6.0-9.5 nfusemiiles dmsudulosdiadid
anuudausigsldlunsvidudaisde dlu erssoeud (Oudu LN IANTANUNILAD
n3nglad waranmdanguamin Msfumanusnaun liflymmunisdu

1) negeadumnady Ussanafesas 4.0-4.5 il dugagoudia
Taliauewasdudymilussorusnisuveanisldluaou feifiSeu wasddlowdeneninis
inmesatuseninaduledaiuinnlulassadavesine vilidusmeuiuuaznisseunalid

5) nsnusienwiou luasulileldsumiuiougs azvasud
Adwerdian figuundl 250 ewrnwaldea gaumalifvsnzatlunsiainluasusgluta 132-
149 psmieaidea FosszTivduaudeuldd luduenavilidulafansudeudls

6) msdalil WorthgiadlmiAnnismasy wagnasieenanadl
Mntudafenishaln dlidulenaomvan dafuameenun Lidndeddnuundudaudd

[%

JF@U1m1an

2.2.1.2 auuiniaadl

1) luasugniatgnlgansavatensaldudy Wy nsalunin nsn
Faa3n wazmnauluaisazanensalalasnassn Segay 5 luasuazaassla

2) luaauiimunumusenglan

3) luasunumumsaIsaza18dunsalan aunsadnuiiale luasuly
avaneluansavarouedlay unavarelalunsanesinidudy

4) nnguasned luasuunuazlifaudndulunisvenais
dWosanluasuainnsasnwiauenalauiy awnsaldarsnenafivrslusiesnainsia
oondlad vdevdndmdald urdesliiluansiduduawiuld yenandunisldarsronun
UszinnAassy 819fassyiansviinadensluasula

5) suagnuas Winaneluasuluan1inisalldaudni

6) Insluluasunusieuasanldd luasuviaiiaiuiugs 3o

a9 nusskaslaRnINviaNdanutusvmsefiu
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7) luaou 6 dendldfanuuiunitluasu 66 uwazdaulidianiine
othdlsfnulusewisaosinaginualildunlinede  #ldenldlat duede Flagny
duan AUAN uavddRamesa

nslddssloviinluseulugnamnssunisnandame dnldfusdrsunivais Ae
luasu 6 dwsuldviuded sieindn uazdiwe danluseu 66 fldlugnamnssunisude 1wy
Ae1esaeud eaudlsds 09y m191e wUse dudedunts wazidudulugunsalfuisig

Wy

v o a Y a o a
2.2 ﬂ'J']ﬁJEVI'JlULﬂEJ'JﬂUﬁS@]a LLﬁZﬂ']'iNaﬂﬁN\‘lﬁ'iiﬁJ‘lﬂﬂﬂqﬂﬁﬂﬁgﬂa
2.2.1 anYEYRIRUALAD [5]

avno (Parkia speciosa Hassk) Uuld8uduruianarsiislng aglued
Mimosaceae #muguadslsyinu 30 wns S1duiiiudeniseu dlinnageu Lavanunsaaen
Juaziadntes luresazaeluludszneunuuruun neidiluuuus 14-18 g uazlugesauin

AN 1319 1.5-2.2 Tadwns 917 5-9 faduas Yarslusuuenidnuwuzidonduf
& ' Y a P & I3 ' P
nandznesanidutanszynaatunannsziu Jvuiadnwavaenidutenaud
PRYAIUT WAALAININIUABNLAZ IUUSEAUTRISU LA8aLARILODNADNIUYINADULLEIEU haY
19a1uszuna 70 JuauatusatAvilnle Hnazneflauinning 3-5 WURLNAT waze1d 35-45
a N o P— a | A A A a & a0 A | = a
WURALNAT HanwazUaduindsnvng wWedauasiidded wasildsududsionn wanazmadl
anwarINaunau LSeenlunuIv19we9dn Ineflauinning 22-25 TadLUAs waze1l 15-20
fladlns azeaiulalafluiuidaundvianysauasaudugs snnanunsalgnsuiuiiy

a A v I a | A a = v Y]
SU‘U@'E]UVL@ILUUE)EH\TW IﬂEJLL‘V]a\TV]W‘Uﬁ%W@NWﬂWﬁﬂﬂ@IUﬂqﬂlmLLagﬂ"lﬂﬁgjuaaﬂﬁﬂ@QU?%L‘VW{LVIEJ

AN 2.5 ANWULVBIAAULALABDNALAD [5]
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AN 2.6 aNYUZYRINNELHD [5]

2.2.2 Usglevivesdzne [6]

Ustlominneen @wild fio wiafueen dreduilaans Yruanimaludon
Audulsgdedesiulsaumu warldnuduinifes seanldSulsemuduinifes azne
Hasusznaumaall tetrathiepane, 1, 2, 3, 5 ag6 pentethiepane (lenthionine), 1, 2, 4,
5 7 uwag8 hexathionane, 1, 2, 4, 6 uWaz7 pentethiocane (tentatively assigned),

dichrostachinic acid, lectin

2.2.3 arswaansssuvnannuluasmne [7-9]

v s

2.2.3.1 anslidngu aalauesd (flavonoids) feunugiduansuseneu wouln

]

Teeniiu Waliu Warliuea Waruea belanailiu valau 8alsu waziinaliuses a1u1sn

9

lidnnaauAqunsdLas @99 1t uazdvdodls anulassasisveteyiug Feans Usenaud

Tdlunguuaslalivesannuunluwédeazse loun
1) nguarsusenay Wailiu (flavones) Usenoundy aeiitaliuy

(apigenin) TEmdosdy (il 2.7) wae gitledu (luteolin) Wndssaing (amil 2.8)

OH
HO 0

OH O

2 d 2.7 lassasianaaiivesansusenauszaliu (apigenin) [7]
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OH
OH

HO @)

OH O

A 2.8 lassasnamnaaiivesansusenaugiiledu (luteolin) [7]

2) naua1susenau Wailiuea (flavonols) Usenausme waudilsea
(kaempferol) TidLaD (A9 2.9) 1A19TAY (quercetin) TAAMGDI-AL (A W9 2.10) WAz

1U3TRAU (myricetin) Tdangeu (Ana 2.11)

OH O

AN 2.10 Tassasamaaiivesaisusznaulmadfu (quercetin) [7]
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OH

OH
HO

OH
OH o

AN 2.11 lassasnamaaivesalsusenauing3anu (myricetin) [7]

2.2.3.2 aslvanguunuiiu (tannin) [8]

I3 ey ada v & | a aa Y 1% = a
Wuansdsssuwandenldiluansiefndou ¢ e Tunisdoudsssusa
Tngtawiznisdoniie wududuaisdinanaisuseneunedilusadna (polyphenolic
compound) wuvluluiiwieuynuliadiuminluianasgsening 500-3,000 Ingiueaia
(phenolic) Ndaszagdminuils Feaunsailiianswenledviiuninlusiu (nmin 2.12)
a 4 a T I [ I o < 2 a a
LaznININALLaIN19ININ (biopolymer) 1y waglaa laegsasiivsiiuladiunuiud
lassasedudou uaziiluanalvgFaentaen iwewinlinnudndiulngnueglusives  lna
1alwa (glycoside) unulluazaglaluil @1saza1ua1aioas Loanoses oxdlau a15azaiy
a £ o I3 L3 a a [ o
osunuduanisannaznoulangutn saniasea lnalalya TUsAu waziaaanduld Wevin
Uffsentuindevesnan wu uwiuduvdeaaisd (hydrolysable tannins) laazlinznaudn
Ru-1 duunutiuyiingusdiuiy (condensed tannins) aglingnaudiimadeddslduiisen
Unsiaaeuviiaveswnuiuluasainanivladsansniidlunquusswnududnnuunnluiln uag

Tuvesazme

Tannin

Protein

H-bond ..oooociicoomm

)(@\‘ Tannin

awdi 2.12 madeulpsszrinslusiuduunuiulagldiuse lelasiau (H-bonding) [8]
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2.2.3 MINARANISIIUTIRAINRNAZAE [10]

AnensssumnAnanl Tdmuussgndld lusdmelagianiznisndndneils
ianilnagae Wunauiderss s09ansa7138 as. Sauna 1nadaunans AuzeRamngL
Aouazoonuuuwdy uninedomealuladsieusransyuns [8] dtunounsnandiddy 3
Fupoundn Ao Suneunisiuainihdoenanilnazne nszuruNsBULT wartuReuNISUATh
Hunsdfiazidon suddusel

2.2.3.1 fupeumssuainiidesnanilnazne thilnavmefiunsudneenuda
Tdulududn q udsusuinlusnsdiuseninsilnasmefiasduatnasetiiidviaiu 1:10

° v o A = <, Y o Y o 195 PN
LLa%'V]']ﬂqﬁﬁﬂﬁﬂﬂmﬂﬁlﬂ@@llﬂumaq 1-2 SU'JIQJQ ‘1/]'1ﬂ'ﬁﬂi@ﬂu’]aiﬂﬁisﬁﬁ\l']sll']'JU'N AINATINN 2.13

v 8 & ] ) g o Y] 9
AuUnURBAUIaT 1-2 93Lu NIR9UNADDNUAINITHU
AN 2.13 JuRBUNISANANRUNERNNENELHe [10]

2.2.3.2 TUnauUN15UIUIA lUNIUNTZUAIUNITO UL YU ENLAINTURDUNIS

1% 1%
¥ (% o o

fuanndeenannlnasnouaumAalinEeuld 1 @u (@10 10 du) 92 kaundNTaudutu
INLUANAITUDALAANDGHTY (B5VNTNNTRISURME) 31187U 150 NSUADART wazniulidny
Y13Nanale ndumansnanunasiutasasavausouiieaulannudulvvuald ¥iiniseu

unseNahdnnauasuealaindasuwitauysal JsdunalannuinaRntiazlsesuanuen

AUANA 2.14
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@ 6

LALATUDALALANTASUNELLTN

Yraanilnazmenanalaasniu

fuihdnadale

[AMEIARN

RNy

Ao

& ¢ a Qv v o L2210 & Y aa o % ¢ a
ﬂ')ua'ﬁll@aimLﬂﬂsfjmiusl,ﬂlfﬂqﬂu LV]anﬂﬁﬂIu%usU@Q E]UU’]aV]NaﬂJﬂ'UﬂJ@aIWLﬂﬂ‘UWiu

fuihdnanale \AS89aUANS AU AIULATDIDUANSBU
A 2.14 TunauM st ElURIUNSEUIUNITEUWIAY [10]

2.2.3.2 Tusnaunisuaviidunsdnazides thanuwmaluvinnisuamienseaun

I3 d' o~ v vy PN
ﬂ']']lllﬁ'qu I@SLQJ@U@LﬁiQLLﬂ?Q%l@ﬂNQ HIUANY 2.15

FNENFLADTNIUAIT  AISUATRIAIBLAIDIUN AN9ANNHNELHB

auLAZYIU AYINEITOUE

AN 2.15 TuppunIsUAYDuNENazBen [10]
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a 6o
2.3 NTWUNGIND [11]
a 4 . . I 1 a o dy a o =]
n1sfiud (printing) 1 unsEUIUNITASNAIRABuArAFUUUNURIveTan Lagd
a157u (thickener)  UuesdUszneuddgyinliddafnuuiagldognsdusz@ndnm lu
geaunssudme nsiiuilaenss wisnlasuanuienunnign Fudunisiuidasuudnden?
Tngnse viseonaldinafiafiuiiuainaty waziugesindbiduden Welifnainatefidenis
wiwaansalaanudazimaline1agadeiu LHAUAWILYENE LazAUNUNISHARTULANGNY
i 1s99ugaaInnssuwiaziadaiinunslun1sandunuvaInate MaluaunsEuIunIg
a aa A v
HARLazUsTIANURIENGaN1Y
= q4a ¢ & & Y v ) = = g P
n1swsgudnu Wutuneuidesldanuududlunisinseon Fadunssuiunisi
dAryeenanils minwieuldgneies dazlnadu waznszaredimuvevats lduainaieaiy
v Vo & A § A v v v = ! aa 6l = 1
foen1s duinlinermansiad dedldnameasdiilunaidensy dnuilaisalivaigedis
90U WU @23 (coloring  matter)  @159U (thickener)  WAZAITFIVEIMTUINUNUNE WD
(auxiliaries for textile printing) ¥laf1s 9 Wudy a@1sunaziiindnaaiy Buaunou uas
v v o | v = 0§ YA e a 4' Y = ¢ S o & v
naaReavineggnses Jsagyihidiuiiiaan e 1aseels w3ewne gunsalnaud Iududes
Snwlviegluanmiauy salegiave iedesiunnuilanainfiinainnisiasesilouazgunsal

(equipment error)

2.3.1 sUsuunsiun [11]

Uaguunvsguuuumsiiuidmesanlanlu 2 sUkuunan fe n1siuidme

wuulguRun waznsiuwamowuuldlgsRLw
a oo E Nt | A cay o | a

2.3.1.1 nsiuidmeuuuldwinund Juguuuunsiiuinideserdeusiiunly
nsafeainaty wiiuindeinsldnueglutagduedraunsvane laun  udiuivuvaniu
Usenaume nsevansundeieiiledunsie wluivseniiniiuiazgnnameusaUinasly
a 1 a Ny a ¢ oA =~ a ¢ Ao A & W aM Ay v a &
Anuuintuusnandenis udsiuivseninfiuieraddnauey vieiludanladldnls nsium
ansumeileannsavilauulizaniu walanandnt vlieIosRunanIuLuudnlulRiunuIm
Tugaamnssuunndu Feuuslailugotuy fe wasesiiuiansusuuwan (flat screen printing
machine) LaglAToIRUNaNIULUULIATT (rotary screen printing machine)

%

2.3.1.2 msnunaamenuuldlgudfiud Wunisiuaselnifendomalulad
faa a a -7 ﬁl 1 1

n1sfiunAdInea o1afiundadluvudilaunss vseundasuuiandunou 1 U NTEATENTD

wHulduuad s luaenenasdiuisely
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v I3
LY [d v v

Tusddetdunsiundmeilslaeldwifunansuwuusu (flat screen) AUV
gedetayalanizmIiuianIukuusWLigwilalfe?
2.3.2 LURUNANTUBUUIIU [12]

TunsiungdasnenuultwidAunasaosdidaiulsenau 3 dunnsauldaiuun

YUTIWAUIUAANURNNLS F9d1UUTENOUNA 3 LawA BNNEYINN1SAUN ARUNFUSURLNAS

1 lazlalfuniazyinsius @elundagnunsdaudfunaniuiuusiv lasdulsznauindingy

[

TunsviwdRuNansuwuUs1UTe 9l

[ ] o

2.3.2.1 fhansu WJudwdrdgiaavesnisiusianiuwuusiu iWudndivedu

q
< a vl 1 A v | N o @ o a = 1w 1 v a [
L‘U’HWLF]‘HIVTJJ“UU’]WUENLW@IW&NWUNﬁﬂUmgLUUﬁmﬁBM ASHTUIALNINUNNTBIY NIFNIUILN

nidusudfud Tneanunazriud1ansulugaEinngaan1siul Feiud1uIUEULAZ AU

v
= L%

1 a 1 o ‘:l' v a | a a a o’d‘
Y99UDIINA LAYATIFBANUANTAVDIN NN AS 19T ULAL FITiNa AR TIRaUS UMY A AL LA
NutaseantuNIUSINNN ULl

1) vava9EanIu

a

v ) aa ! =
1.1) Nr]‘lua@uL‘Uu’lﬂ@!m@iﬂ?qmwumquqq dUNINUANITLAYRNd

1%
=

LazusIRelaf uenanddmusioansnig wilinudensa eg1alsinu dluasuiideidede
aunsageTuaNulags dwaliiianisgauazvaduiniuly lunisiud drluasuwmaneiu

[y a

NuilgiuTagwarainnssnay nsalas T1udau LwIEn LagATeINuIeIa 9 ae19lsAnu
dmfunuiiuindesnsauasidengs 1wu Nuiuiamdeunated drluasueiaviliiie
JaiSesnsteudlidnse Weswnnsdauazuasivessinfsansa wWelvaunsadeinluasudn
Aunseuldildegaliusednsan astraluguiinowieliinnisaaiesa 3nuuIadliss
P ° YV o v =~ a & ° v ° 'y v a & al
Wietlumnuis dvsnalagasieaufsnauysalwuy limangdwiunsldnuiuin
ABINTTAIUULIUENEITY
1.2)  H1WeALeALMBS TUN15TINUNTBUILTI8INAIEN I UaDY
wziwedleanesasiiduieiuiusovegdn waslianufslduiundt nsgedurnudules
AV IANITAANYHILAENISUAGILDUIUTY LA UNURLANIN 4 F F9N1590U AN1NAZLAN
A v ~ P oA g a Ao ' a A o vy v v U = qw
nsramAfauleeign willlesanivilatlivudenisdeedvinlvidauaamnutes feliuisld
Nulpdesnintnluasu

2) YUINVBRFUMEENTY LU 5 Yun Fiadl

2.1) “S” (Small) M8 UM EENMLIZAMSTUUARLA 4 F
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2.2) “M” (medium) Mneis lEusgruInnaImIIzdns UL
aviBon 91 o T
2.3) “T” (thick) vunede wdumeruiarusnzdmsulnudu
wuusdun Jadunuuiilalivg waglidnawiuly
2.4) HD (Heavy Duty) 3118819 [ANg@UsUnISWENEILIULNN
2.5) HD Super (Super Heavy) #1884 iunzd@msunIsiunuin
Wunauu
2.3.2.2 nsidenldiuesinansulvignassivanuiiam
1) fhan3uuesd 77, 61 uay 18 fiiflvuiavevesinlvgiielvindin
adldmninldlunuurtonndiddulug
2) fan3uiues 120 waz 90 dfiflvuintesuesdinuiunans wisne
dwsuldiasinseany 1l Wawes Judu
3) FanauLUes 200, 180 uaz130 Ffidvuntotvesiiazidenun
T lunuiusifidesnisaudauin manzdmduldiuiannines dreaain wasaivusnanadn
Hudu

2.3.2.3 Uadelunisidenlainansuy TmnunzaunuanunasAun

Y a A IS

1) dupaiadan nduaaRasevariinsgadues asldinaniu

]
niluesgs q dwiuTanimevaginisgeduuinaisidiianiuuesin Fehaslanueiutie
Tyanunluaaalauin

2)  ANUALLDYAUBIAINANY WINABINITAINANENLAINALLDEAAIS

vy a s 3 a1y = vy a x
1%Nqaﬂ5ULU@3EﬂQ LLag‘VﬂﬂLﬂuaaﬂaqﬂwvhimaﬂﬂqiﬂrﬂllagLE]EJ@ ﬁ?iﬁ]ﬂ?ﬁmaﬂiuwaim

U = v a = =

2.3.2.4 vdenansulumdadnandulvlinanufs FududsdAgiavyinliau

P A Yy a & a Ay vo 1 o I s A =~ o o a ¢a
WNW@@ﬂﬂﬂl@Na@ Ua@ﬂaﬂiuﬂﬂmuag%maﬂwmzL‘LJugiJamaEngmmﬂ LW@I%@WW?UQ"IUW@JWW

¥
a a a

a A < = % dy
TuRSeU viavesudonanIunal
< v d‘d wa o o @ a ydd‘ &S £ g" [ 4:!
1) vdenld niiauautiinuyiudenaniulaanign e liilowuds ¥
& v = o v A o ¥ ' Yo o =
Weldaghiauasnaidosunnieleniy wu lidn waglianugs
< < ° X 2 &
2) vdenauaued Wunseulaneyinainaunulad waetunndudu 9
ansathudszneulidunsevaniunuuansguldlulssnugnamnssy
3) vdenegiivlluy imeegiiilenuintniul nseuaghifinisvasy

d' H =~ v a o & v Yy A = v a e ~ = Y}
Lllagﬂu’] ﬂqiﬂﬁmqaﬂiugﬂqLﬂum@ﬂisﬁlﬂiaﬂsﬂﬂNqﬂﬂiu‘ﬂﬂcﬂgmﬂqqu(ﬂﬂLall@ﬂu
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4) vdennaradn lafinisuinedieawmeiuntusuiduuwvsdmasy
ausaUsEnauntunsevansuls nisternansusnduseddindestawalldninivudiansy
F9TAMNURBFNDNY

o [

ORISUAY

a

5) A1sLEenuUAenanIy IMuIzauAUIIUNas AN L DuEs
o ¥ a & 6 5 dydg’l (XY} o Q‘I o £y dy
wszavyliauinsiliavasny auysaistvuegivladenddyvaieusenis dall
5.1) Tunisan3usufiud aasidenvdenansufiivuialugnii
wiwuULelausarinulsazanazlanadnsnniug Tngasiiavauaiutisuesnsauli
AN ILUBUUDENNTDY 3 U7 LD LALANUNLNSINDAIUNTUNITINA I AUIRNI AL NITVIND
Qg{l = d’lj Y v 1 v 1 1 1 v ‘:, A Y @
YBNINNT AISHBNUNAUULKAEAUA19YBInNTaUlRLINNILLlLUUBE1UBY 4 17 Winldidu
Usudmnsuunanazing deazaelinszuiunisiusiidulyagresivsunazanlaniaiin
Torana1n ylanuiuiniiaunmuazaiauotvy
= < A aa I ) v )
5.2) asidenuionaniuniauuwdausaiung waglaainduynyy
Twutuwannadeinansulmg
5.3) AsidenuasnansuniniSsuetastuasuldladlvnnasuu
Fuaule
5.4) msdenuionansu Ndanugsaindaniuneyszunauebl
AN 1 Dafiatasiudlnasante

o W o o a

2.3.2.5 ANSTENENTU TAMUAIAUNINAIUSTUNISRUNANTULUUSIU unle

o

= v

sefimnulszdlnansau Tiduaudansoliftuediunisteinaniulifedsadnauslunniu

Y
¥

a = v a o ¥ £ v a

YDINTOUANIU NTVIANTUAINITAYINA 2 Bnwedy Fadl

1) nsTenaniumeasesdns uisnstaivsyansnmifisnss
Wn dansuazianuddagaiianeninsey warlauinsgiuniunnuaeglawiuey N5ty
LA3099ENSANNBDANTBN 9 AUAABALWING 4 AuRBLsIminty antuldn1duddndn

a Ya U a

ansuliRaiunsoUANTY

2) mstesraniunieie 1 unsTedeulduuamumunsdmsuau
geavnssuluaseunid dlisedldnsevaniuruinleg Bnstesuuiilddmiunseuansuii
aeldiviniu

2.3.2.6 NMIATILUANN [12] vila 2 35 Aw
1) asuliunleglalduas (non-exposure) NMsUILHUASUTON7

a

dalulnsiludrunlidosnsirdiuianuiandadruiidunuunsoainaienng § Adeenisty

Y
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dleunndfinsiaznzariugiianiuasnumngiiuainaeauiidesns Wumsviufiudide
waravaIndMuIUi uiasldainaneiildazidenuinin

2) @5 NUUNNNLABATA1UAELEY (exposure) NITTILIANHLUUATY
Safunisvhudenansussnisanunnsainautinetluasudramuinaniy ks aantu

nvvangelnua@aainarenaslnliusingaieun azlawinuiniudenis nsvikuium

(% '
IS 6 ¥

FFUazarusaAuTisazidunvealuuiunngonistanaualiiiaziduainatemduldulan

vselneyaunsaldlansdiuniigouniagidu
2.3.3 @nlalunisiun [13]

aa a I )

i wdaoendu 2 nguman fie nquaniFendndeeadvii (dyestuff) wu &
JueA?iv (reactive dye) @win (vat dye) @uo@n (acid dye) @udn (basic dye) wasdnaIiosa
(disperse dye) dlunguiidildvisnisdenuasnisiinidme Wudnguiazaedmsevilazans
ke annsainuiserduiduledmelalaensaieusmisenusemaniils dwddnnguas
Sendndinuud (pigment) dnquilagldazateun wazliauisadanmzidulela o laaaedad

£ a I a a ca a 6 ) = . . Y o [ [

e Msldnudazegluglvesdiinuuifaiiesatu (pigment dispersion) Iddmiunauiuwla
finiiveiuiasd wagdinuunnieufiniedacig o nsnannuuiauisadanizeg uuiny

gldnulaTiu fasendualstafnisaninluwas (binder)

-4 3

2.4 MINUWANALUUN (pigment printing) [14]

a 6 Y a

msfinidmednuuy duindunmsiuinlasuanuiisugean Aaniludagiuiu
niASIRRNum e AN aNaTinsRiuimedinuuilasuautetegiunsmats i

a €Y v aa 6 a 913 dl ¥ ra L3 16) ¥ Ia € aa €l
WsENsRNRRm e RN saRulansgUuuunldudiuivagldldwiiun dnnmu
\and (shade) Midanldnainvangsiufenaudasviounas (fluorescent pigment) NSEUIUNTT

Tunrsiuiannunyinlaekazlanailunisyiidau auaninzannnisiundseinsizlidasdn

Y a L4 L2 1 L

AR INRAAINE1VIN A SRUANER DU URITRIUINTLA V818290 T19UBINTT

5%
aaa

Anwideeaniusgeliiinduan

q

TunrsiunRmednnmulaglfuliunanIULUUTIVTIU 09AUTENBUEIAYUONAIN

LUALNTANADIUAD AR ANNLLUNEMSTURLNAIRN ARnUnd vSURuRasinazildusenau

'
a o v oA

Nédey Ao widRnLu wazudafiun (print paste) Mddmsunaudnagimiidusiinaislu

nsindingidule wlaiuddmSvdinuuiaslidiunanididgy 9 Ysenouaisaisdu

(thickener) Tulpa$ (binder) #39n17 wazaITATDU ¢
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2.4.1 @159 (thickening agent %38 thickener) AREINLAIBUNIAINANTNLAAIN
wilags visoansnianvaurAaelaa a15iananaNnTagaauTy vsedvilidaduieanesiile

[

Fefuansdufiegluutsfinnidadu damidaaaiuazivhazans e lvudsfiuidauuta
othaasiuawe Snitstelimnaseguususiifesnis aedauaud
24.2 funvesansiu
2.4.2.1 @5UUINSTTUYIA (natural thickener) 3 G]q Audrulveyunaniveg 1gu

wlasing q Seanansanvanstuainunady 9 wWu anthenamiloavesiivunsiia (plant
exudate) 2IN51N MIBLIAAIINATNIBNELA

1) @rstuainiiens Wy funsinuaud  (tragacanth), fuA151EN
(sum karaya) way AL®131UA (gum arabic)

2) @15tuansn Wuneduwarlsa (polysaccharide) 31A5SSUYIR
Snvdanileifidorn nuanlawuuuuy thundundedasienmns

a

3) a1stuanndngivainavsiensia duasulvdgadudiluin
Ufisentuieaglaauiniu vldldfnmagaaivesdfinnt uiteids fo Sl
4) asfuanivaglaa waglaasauusinaniietaniduansdu 1éun
fvandufiaagloadnuneresdibud Sussaaumioutudaiiun vinlazaretlé fdu
vomeAmesann Al Ihnufanifiaudauazannsadseenlse
2.4.2.2 ansuduasnzi (synthetic thickener) Junedinesnszaszaian
nawdsuansiulssaani vldlasodelanedueslstuseninnsaumaiantueficozaiian
Tuneunsnagldifuansiidnuazadneiug WelUlFmuasdoniudsasuvhlivygasuent
an iindudeslueduidunyaisuendian (Uszqau) innnsnandsiu wazdusinliluana
YR ilaanstuianumile
2.4.2.3 anstudifatu (emulsion thickener) ansfuuszianiildainnissaus
sgyrisiuagtiniu Wushtelith uasdhduranddudedertuinldtuamufuign
2.4.3 a1sdnfin nielunes (binder)
luimes  (binden) Wuasivimihiidudaluanavesdfinuusilidndnegiv
dulelaglumesaznsiiduilduuazUnnguaynia (particle) vosdinuunivazifediunazdn
Anuuuegfuiuinveaduls munmd 2.16 lumeslunufsnidweduasdunsziuazoglu

pAlGHG 1 (synthetic emulsion polymer)
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Textile Pigment Print

Schematic

Printed Part
(Binder + Pigment + Auxiliary Chemicals)

Textile Substrate (Fiber Blend)

AN 2.16 anwauzn1seiveslunesuuduly [14]
2.4.4 sfauavantiveslunes
lumesnlaluruinndseiivarssfinnulassasraniuail 1wy svasian
(acrylate), Talla agmSian (vinyl acrylate) uazalniu agasian (styrene acrylate) lagluines
' A a wa a ! Y] | = aa va o v

wingydnvsdantAnuansiaiuly wu anuaiunsalunisgaluanadinuuilidaduidule

a | | <@ a6 I £ wa cal a o -'-22{’

yipr1e 9 anuu-wlwedilay 1Wuau lnsautfvesluwesiinaulaiinal
- ANANUAINUYDIFAS 9 LU A1AINAMUERBNISTAY (crock  or  rubbing
fastness), AMAIUAINUEAADILAY (light fastness),  AIAIILAINUAADN1TTNAS (Washing
fastness) WAEAIANAINUARBNITUNLIS (dry cleaning fastness) VoINISANNERNNLUUTDL

= v a6 [
Tuagiuilduveslunes

1%
[ a

1) AN MYeINMsRRERNLuNasIuedfurlinvetlunes
2) Wauveslunesazdedla WlE, Sy, danudangu waslinnuaAmusiownss

NTEIMNAEANLaTAIURBANINTRaTIATA 9 WsRsaTesialuszauimela

12

3) Wanvesluwaimsinunul-uisseuiataiy fesdiaudangy sudenisd

Ao v

LS54 BaLneNRtuLAUleY

4) Waumszeonainuianlasinsiluszninenmsuiifnu

2.5 @15979RAd Wsoa1suBTWAUT (mordanting agent) [15]

a o«

asuesuuiinudAyRensdounsoRunAedsssueR Wesandsssuridud

a &a

fazariile wavarusafadulelaniesies 3evinlvasssuvfmduadndgen wsoRuiRad

[a]
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=2 [ v 1

1and1e wazlinauAmuYesdni arstisfndududmivisliddeuinizinuuiduleliegied
Uszdnsnn iieanuamuresddonnazdiuisniudeddarstefnlunszuiunsdounas

v v v [

fani \foanstefndudilunmeludulowd azdusaiuililuanavedsd dvueluanaluadu
Wasudsssumiduansiliavats 3sldnn viednansaclding takanstefndaiulngdu
asinuldily Tlduu uarlidsnansgnudenuandinismenmys adule Tnesusuna uas
srogamsldnudesiienumngauvindenliianysalazdmalianldliaiiaue wazgyde
anuanlanazauamuvesd luvnsiiertuasisfoudazeila SailaaaudAnvialnlaan

q

] Y] o & X I 3 | e vy o v ' a a
wanensfiu iedlagiuegdiuaanuidunsn-ing (pH) vesansildie Jagduinisldansyaefini
U dsj

199nNa1suAll LazaNssITUTIR Fadl

251 @suashaAuTAll [16-17]

[
=1

I & o Y] ay v oA v a TR ] a
a1suesuauYieil nunede Ingenilinaudinelidaauuuiuiudvsoliuig
v 1 [~3 = a < al & a [ dy
wule dwlwgilundevedanewinegiiden wdn Aun viselasilluy Al
2.5.1.1 asueiuaunUseianezqgiiien 1wy Wunafeuevaiilloudainn
=l v 1 Y A U Gl dy a ;74 1 Yo 1 é{ a 1 %
ea158u PelrganzuLRuEInsaNuRLEdUly FrelrdanainaunnIu IAuAInumAenISen
a a vV = 96’ a =
7 Doylglun1sdaudtinmallen wagmang

a1

2.5.1.2 @15403uAUNUIBAINB LAY 13U AaUasdawn nIaqud elid
e A v oA N oa v | v v X e v PP ' a |
ganeuuiuivsenuRuduly Hglvddudu dnlaasiddeivuey anuamuvesdsiauaall
| A a Xy P & T a m o a ~ a =~ =~
Aaed Neuldiunisdanduinia dlen waldaastaludsunanuiniuly iesainenvasiians
ANAILULTS

2.5.1.3 a15U0ShANNUSLAMMAEN WU iasadaine dralrdsnnizuuiiuni

a & a v P o A N a < al o a o

anuRLduly dnlakirsvanld WasuaInFRuludlnumd e JaUAINUYDIERDWaY
wagn1sdn wildmsldlulSunanunauly wszmanesibitandmedesunala

2.5.1.4 arsuaskaunuszunnlasdien wu Weeaweulalaswe srelnddy 1
ANNAALAYTRIER ANUAIVIUABNITTNATIN waEHlAUAINUABULAWR

2.5.1.5 ansussuauiussianiun wu aunudanaslsa daelvdanla daiy
AN UADLEILAZNISTNA

2.5.2 @TUDSHAUNSITUYR [18-19]
ANSUDTLAUNATITUVIR KU18D @15NbeanNIsnInsssusAngI8lun1sie

= O o8 va a ) I s ¢ avqyy
LANEH LLﬁg‘U'Nﬂiﬂ‘Vl']I‘ViﬁLTJaEJ‘ULLTJaQITJ AIDYINAITUDILLAUNTITUUA iﬂLLﬂ
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2.5.2.1 uwula lannyunldannmsimudenves lasazareyuluinazein
nalilvinnegnouaslauyula

o

2.5.2.2 113 ldannnisiidiunng § veeiiy dhundsuanliuis walidy

1% '
Y

Edv1n nduilldensiiiniieg nmulivh fidhasanazneu indldagisdaniidvesdng
efuUizesewinlianavesd uandulelinniulasamndulwaglaa

2.5.2.3 nse I¥anfiasaisen wu uzun diludutes th wiiiwesnsa Ae
andszavuuidule Winuszquan ilisgravvesdanunsndiluinasludulels dd
annsagaduingiduleldes aghlfauamuresdronisdnidsdndudesiiunsaliunn
Fu vitelragudndulelana

2.5.2.4 druiana arldinvinnaiveduady asgreldaduTuduientu
wasadawne

2.5.2.5 tilpau tgnmstiulrauinazansludh Sasidu 1 de 1 9aelva
FAddutu wioldalnumis wuaiuiadumsn

2.5.3 msihansuesuaunanlglunisdeuseRunwann [20-21]

2.5.3.1 NMSLUa15URSLAUYIABUNTIToUNIBNUNE (pre-mordant  method)
Junsihdnluguansuesuawineunisdeunsofiund

2.5.3.2 ANSLE@SUaSULAUNNSBUAUNISIRUNS O RNUNE (meta-mordant
method) Wunsihansuesuauvinausiuiuadeuviefus udiidasdeundon 1 fu aies
MliUsendanalasna sy

2.5.3.3 ASLUA1TUOSUAUYINAIN1TTRUNIBNUN (after-mordant  method)

I3 o w v ¢ ¢ o % 4 A e v o § ¥ a a =
L‘iJL!ﬂWimN11‘1JEJEJiﬂ,umiaJaiLLmuVI‘wa\“lmﬂmwammawmwaLLm V]']FLWLﬂ@ﬂ']iLUaEJUGU@Qa

[ 1 Y A
2.6 NIFINALLASAINULVUE [22]
2.6.1 MInAa (L*, a*, b*)
danunsaldusinadnuazuesianliienanisvilsiiemun Msteuiudves
¢ a = - v Y ' @ A & =
uywd AnaINNsuasiaeyiauaIndng insenunis wardslUaueslasanundud@iniu 3
a A 1 i ) DY) Y = = o o g va
fianueanafsueginn wazwlamlumuanuiuyuesdunaiaSeuiiovd Faviliiinig
unasesindunldusvenanuuandvesdnlanuuinsgiud vinlviiuseansamlunisaiuay

Aaunliildnuunnsgu wazilunisdielinisdnduladnedu
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2.6.1.1 YadeiviliAndiled 3 Uszim
1) unasAniauas (light source) fnaogaunlun1TUTIBIBEVY
Tmg wiasilanaadmsunIsueuiunan 2 wiadde
1.1) unadsinile wasnanerindvietaiwanlunaunaliudes
sndsiufinlanduuasivn wesndoduuiTunasdunidazueneeniduunud uwiuasuanluud
avvisiivesUsemeng q aenuinfinisnszanendsiy (spectral energy distribution, SED) 7
uanensfulumuniivssma nflenne gauazdiann dau nsweadiudifundsiuiany
5950AIUTIIA @audl Wiean mornaisaiuLd Aluamalinsuesfiuddnaiuly
Mg
1.2) unasrniauasiiussAuvsiu Tegdofunarsuuy 1éun

Y

waoAlW incandescence viaanlnvisawny vaenvgesisalrud Lazvaonlidusuelsa

[ d'

2) ngines (specimen) Fngifiuuas (opaque) glvin1sasviouvas

waieLindwans9a1In Tnglusauas (translucent) waglussla (transparent)

€

£ 6

1d [ 1% < =
3) waunan1sal (observer) 1Wuladuaanigveanisusaiiuiiauas

Y

ANNSENUUNINGNNE warasvieudngdunanisaluaddudiulidonasunndeiuey 2 vila

'
= 1 =

AD AUNVZLINAIULANANTENINANULALALAINAINNLTENIN rods bardIUNAIUITORN

aa a ! ' a a A ! A 1 ~ a a a0 a
ANL38NIN cones kUIaDNdnN 3 YUAAD ﬁ?uml’)@]@LLﬂﬂﬁLL@ﬂ ALY LASAUINU

MINBTUIENIRZUIUBNaN YUz YeIngld 3 anvas Ao

(%
A a o a a 1

- Anusinglunisuesiu wu duas Alleaniedindu 58031 hue
1 a = & v a1 ) a | .
- ANUAINVDIE BUUUNITALNDUVDILAINLAIN19NU L3801 lightness
- AERkE ANUNLAZAINUTEVSUDIE 138N91 chroma
2.6.1.2 \n5esdlenlyind
a4 A A U o Y Y = ]
wisadlenldlumyindvocing uazuanamaLuuiuausendt awnlans
Llndlmas (spectrophotometer)  @9i191ulagNITinUSUINNITATYDULAURIINgUAY
Wiguiiguiuunsguesddluglveansmnisasviouuas (reflectance curve) Wasandngus
avdlinandinsasviouuasiuand1aiu nsMnsasveulaeatingudazyiniliviloudu
IngiarioulaIveddne 9 8anunziiA1ANeIATUYRILAINUANATY WY SR HYa
ANNEIARUBYT 430-460 Wwiluwng, Hlg7 agil 500-580 wiluwns, uay Hung oyl 620-

780 UNLULUAS
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2.6.1.3 52UU CIE L*, a*, b* 1umsindfilddnvasvesituiivedsasd (color
space) tnerivunali L* 1luAinuadng (lightness) SAnagsening 0-100 (n it 2.17)
whu a* 1 + desdululufiamsduns
wnu a* 10 - v dululufimnmediden
wh b* 1Ty + Fazdululuiamedindos

wnu b* 1 - Fesdululufianiedinby

mwﬁ?‘i 2.17 syuunsindawuu CIE L*, a*, b* [22]

Tunsmeanuuans1wednduiuaviudliofiansanainami 2.17 2swuinge 9
wildluiud (space) dulu L%, a* by* wasdliedlinisiasuandluazladngaluniug

(space) 10U L%, a,%, by* 3 2 yadlasdisvaziineduluiui (space) wirls Aazidusdsueni

! a o A
ANULANANNVBIF AIFUNITN 2.1

AE= (LU, 4 (ara,) 4 (bprbyl o, (@un1s 2.1)

1ng AE fig A1ANULANANIUDSE
2 & v Ay = A v ) ) v
n1sueudveywikaznsindsieinsolionetardeladeaiuusents laun

o

waarillauas Tngfid wagniseuad egndlsfinig nssuidveudazyanasiauansieiu
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sefiedosiadlimiuiuduandunnsgiuanalunegnainnssy Snvadannsonady

ANuLANAYRRaARindIAsaiuldoaiBen Fethgliannsafmundiasuan1sesd
Tunugnavnssulaegeliuseansnm
2.6.2 AAdNvead (K/S)

AAULTNYRIEYRTANO NI MUAIINAINTTAIOULEAY (R: reflectance) Y89

anuu Imamﬂi’a@azﬁammﬁu’mm AT R Wiy 1 LLazﬁ’]ﬂQﬂﬂﬁuLLm‘ﬁﬂﬁmﬂ AR 2z

YINNU 0 ANUFUNUSTENINAT R AUAULIUYDIFAIUNTOLARIHIUAT K/S F9llaeRUsenau

o—

&
JU

[

K flo AduUszananisganiiuueas (absorption coefficient) ¥89740

U

a

S fa AFNUTEANTNNINTBITIUAN (scattering coefficient) vaadan

\9991nA19949 K waz S hiaunsadnldlaenss sanuwandudnsidiu K/S @9
19 0UFIUIUeNAULTLYD9E MInUSeuLfsuduaITazay ARINa1N9ianuuzAaIuAN

absorbance ¥83@15azany laganunsamuiaal K/S laanaunisi 2.2
K/S = [1-RY V2R oo (@ung 2.2)

A1 K/S WAuegfiumuginduattaIniuandeiy danaliliasaiiug1inaudl
ALaN1EYeeiaed laenill n1sinf1nnududasyinia1aueInaugean (lambda max)

a1

1 a = I 2 v éj
(IBNREAS mm%mﬂmmﬂﬂmu

= A a0

®  ALnaey (Yellow) A1 Lambda max w89 K/S ﬁ 420 UNLULUAS

® Funs (Red) il Lambda max 199 K/S 71 520 wiluims

(%

o F3u (Blue) fiA1 Lambda max v8s K/S #i 620 unluins

' P a b a4 & ° v o ANay v

ANANULTNYRE K/S  Tusaiuanuenedudaiunsatnunlgvinuednlaain
nsHandiugIueng o Welileddminendenis lnenseuiunsilizonda tristimulus Fawn
NIIUAT K/S UDULAN Az AL UTDIENLUUIULAY AFINIsaAIUIMUSINAIURILAaE AT

sosltlunsuauivalilaaidivueNnaaanis
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2.7 ANUAINUE [23]
2.7.1 MIVAABUAINAIMNUERBNITENAI (colour fastness to washing) W1MIFIU
ISO 105-C06: 2010

v '
v v a a %

VANN1INAFBUANUAIMNUERDNITTNA1S FunedeunUsenufnagiuiiLuy

a =t

fin Faduiuuudaiduloden 2 viavioussnuinegiuiuuudavaneduleazgnihumesaeu
AnuAsuvesdionisinluasazatonsinnenuinsgu meldgumgiinagnandiimunnda
ntuthundeiuasviliutadiorhnnsusediy nansiwasuulaswesd (color change) Uy
FurunadeusazUszidiuainsinidoud (color staining) vufuuudadadufiuuuingule
Wen 2 v vieduuuRavanadule (multifibers)
dN1IZNIINAABUAIINAINUTBIFADNITTNARIULINTFIY 1SO 105-CO6:

2010 WUISMsvadeumuan1izanmn)insmegeuidu 5 an1az Al

o 35 Aldoumglifl 40 ssrmiwaidua Tunsvaaey
o 735 8 1gaumniifl 50 esmuwaldoa lumsvaaey
o 35 C Manmgiin 60 esrniwaidea lunismaaey
o 35 D ldgaumniin 70 osruwaidoa Tunismaaey

® 75 E ldamumgiin 95 esrnwadiea lumvegeu

£%
o

2.7.2 MINAABUAIINAINUESDUN (colour fastness to water) 41915514 1SO 105-
EO1: 2013

a v YV a

NANNITVIAEOU %uwmangmﬁummﬂumu,uum dulewien (single fiber
adjacent fabric) Wiafhuuufnuaredulothluudluh 3adhoenudrineissninurkuozaian
(acrylic resin plate) Tupdemaaeuniglfusainaiunazannizsne 4 firmua iy
nagoULaTELLURnLYTLe thlussdummsidouulasd wasmsindeud

anmnIAdeUANLAMUARet MadouTigamgll 38+1 ssrueaioa lay
T 4 Halug

273 asnadeuAuAmuAnewle (colour fastness to perspiration) U1MIg1U

ISO 105-E04: 2013
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WaNNINAEOU Tunaaeuvesiandmeaziduinduiiuuuavaieduls uay

=

° | A o Qi A & & | v S
szt luwsldluansazatgidaisuiluaneidunsa wazan1ieMdun1e 91nUuLe1ue9n
(drained) 3nnFunaasulaltinlusuuLkuerasan (acrylic resin plate) wazinlulainsuu
LAIRINAADUNETALIINAYU a9 nTULTuneaauluUseiuAINISUAsULUAIUD9E WAy

ANsAnUauvesdnieinsdaina (gray scale)

a

] A & P ! =
A0112N1INAFUIEN1ENTUNTA Lagan11eMUuny Nganaa 38+1

Y

s Ay a tngldnamagau 4 97lu9
2.7.4 MInadRUANNAIUEREN15UAY (colour fastness to crocking) WIMTFIU

ISO 105-X12

U k4 ¥

MANN1INAEDU Funaaauazgniiudagiuiivawiskazinvden (dry
rubbing cloth and wet rubbing cloth) sUkuuvasiununatsdmsuiiIuuald
(rubbing  finger) 9¢f 2 uwuv (dmFunInsgIu ISO 105-X12) lewn wuuAmtmndugy

awdeuiuidwiuldlunistaginfivu (pile fabric) uazwuunsenssuaniifmindugunss

'
[y a

° [y 9] Y] Aaa A4 Y a eaa a ¢ Iy )
AANAINIUNTITVAIAATINDNT € IﬂﬂmﬁﬁﬁaN']W@JWV]EJ@']EJW@JW?JU']@IV@Q VYUNURAIIINNATFDU

Y 9

aSagninlussiiunadoinssanadimivusuduanisinideud (gray scale for color
staining)
ANMIZNSNAFOUILNARBUII 2 @NTIZAD I%ﬁﬁsuwaLLﬁqgﬁU%uwmaau wagly
fandenfifiusunamnutiu 0 pickup) Wladosas 95-100 %’@gﬁu%umumaau
2.7.5 NSNAADUANNAINUAsBLAILAALTIBY (colour fastness to artificial light:

xenon arc fading lamp test) 1101551U 1SO 105-B02: 1994

% I

VANNITNAAOU N1TUIFIBELMNNAFDULIDTUEINS DUAUKIAIDENUINTFIUTDS
& v o ¢ O a = & o s Y  ada
dudnunsgiuaudnidunidu (blue wool reference) Failunlevudnindounisdniaiu
AInUsBLaIANaNiueanty fwnAszau 1 81 8 neldan1isninumievinlii1inn153na19
WAIIINUUAILLUTUTIUAIUAIN U DT DUABLAITDIRFIE19NAABUAUR LA TF U UG

dUdu (blue wool reference) HagMYUATEAUAMAINAIIUAINUYBIFNBLAY ATUNANTT

6 ¥ o

a = a Yoo v oy ) a & Y] [ a
LUiHUL%UUWl@ﬁWWiUﬁU@@J‘W %ﬂU?ﬁ@]ﬁQWQUUIWSWUIULLaﬁﬂqﬂjqﬂJﬂﬁwuaﬂaﬂam@LL?NG]'UJ

£
U v a

WINTFIW ISO AU 8 SeAU ATl T8AU 1 AMAINAININ, SEAU 2 AMAINGT, T8AU 3

[y

Wold, s¥au 4 Anald, s¥au 5 A, SEAU 6 AN, STAU 7 AU WazTEAU 8 ALar

(46)



2.8 AnunsEd1svasinuaznnsiiedavasdi [2a)
fuslanfifosnisidendedlfnsenugmandififonis wudeifuiildl
gRavNIsuRTnsimunadR uazAadnwuEANg 9 egednlau 1 WsaEnuIn A mAmUGD
asiadl Tsidlessadaiududiu mavnaeunuesanmesuazdeind 1Y dvanszuiuy
wauin1sUszenalda
28.1 AuautRnuAUAeNISIAe
anuidndensduiaasduufisorfiuansesnvesamzivesnuielddy
visoduiatundndnsiame Ifuansauidnilolddudanin snusidmeazuanieanisninuyy
v wlnsedne Anavenu msfeiaihiindn Budy audninansesnvanil ldanse
frwazdsziduoonuniuduauld vonand audfnvesudazaulimioudu fedudsll
aunsathauddnvesaumnivuaduunesgiulunsiald msinauaudfnnudiubenis
Téwe Fednduasdodldndnmauariimnaenauaiasiomineimansvinii
ssAUszneUTiTinasienislase
Arudnusions 1R (stiffness) 1098 anauttanfsrosiunsuanioands
anwazsnaunelunmsanild deladeiiinasony dwe Usznause

I =

1) winveuduly dulendanegugs slinnunseanataenindulengangu

9 K

W ARUNTEANNTN VUER) K38 DLTWATIRIRNITNEALDEMNDS

1%
a £ 1 ;4

2) vunvadLduly Lﬁﬂﬂﬁﬁﬁﬁ%z@ﬂ@@q JeiaAniduleftlvg

3) indgvendule WleRinsmuindeigs axnsesnand

1) Tnsaad1svesime Wy thvinuasa L

5) 1ASIE519UDIN1TVI0 19U a1w@ed (twill) wazwifu (satin) Jn15iniuuey
dughesuazrany avfissannnilassedeintiy W aedn (plain)

6) MIANAIENSY Werfifinsnnuss F1azgnenfiuwiy lvikne19iin1s
NsEANTY

7) WWInTUNAFOU M bending length %%uasui TUAMNEIVDILAUKNT AN
WAUENLIN AHEINILUN

282 MINAADUAIUNTEATIEN fedSnsTanunszaslufienislafienimils

siannunsyanslufianislafianiamd@esuiin Wy wuadedu wazae

w3 videuuheENdIILIARe viiekuIueu wnsgIuAinamaaeull 1WA cantilever test danm

2.11 Wunsmanulassevesii lnenisnageunisiaese (bending length) waltira1nla 1
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Y v k4 a

AuauIIAT flexural rigidity 35n1snageudl Todudnn wasknennafie weldiviungurknngd

q
[

anuflannniiuly viediifinisiuiuinadui wesgiumani W ASTM D 1388-75
waz JIS L 1096-1990 nsnadey dnunsannaeuldlnefadunndauaua 25 x 200 1. wuas
4-5 Fu 71 2 wundudne NevueIealduruliussinTuauugn wasdoulingeinas
Tusedufimunzay we bending lensth WwasAwIaMIAT flexural rigidity, G VaILUIRILA

AZUUI AINGATANUNINT 2.18

v 3 A - H o ¥ 1 A A ;
G=w*C(C Ha W= UTHUNHIADHUN (mg/cm3)

C = Bending length (cm)

.ﬂ’]‘wﬁ 2.18 Lﬂ%laﬂ stiffness 158 cantilever stiffness tester [24]

2.9 ninnsuazasausznauluniseaniuuNaai el [25]

Fupoufiddyresnszuaunmsnuinadassageenuuusiosimud ot
ANUSURATOUTDNU Al

1) feenuuudesdeasninee 4 esnsninuuaAnliidusUsssuuaumsRaUs
BONULUY

2) geonuuudumassnudilariuvesiitesidanuaiinsaseaula uagaune
wdnanwesnunldnulafnseaulv

3) foonuuvduddosdimiudlaizestadosing 4 Anadenseonuuulunisndn
NUATATIA

1%

4) osrUsEnouNdRd s UNUeonLUU FazUszneulumie & (color) aneldu
(line) 3UNs (shape) wae ok (texture)
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o w P

4.1) @ (color) aarusznaudAyveIUeRNIUY LewIndlinnuaraanily

<

1 a v &

n1susniudvesuiazuana nsidenldtagsrssiiadufavrinlidnldeenwuulifiaiy

q

(% L3

Wasuwasll Yuegiuniseeniuy danudmenewddunld lawd n1seenwuundngdue
geaunssudauuaziuidme (Jusu
4.2) anevdy (line) W@uineasudunistliiuiadifienuarning ldusnge ay

biAngusnawuusneg Tugunssveaded wiendndme nsléiduluaiednfzyinliiianis

Y

£ o
= U L4

829910U MatumnisIfeInsuilegusnsiiesunsmseainatevetdoinnaiunsaldaiedu
<3 S v oo a o v Ve =i ! Y A
Junsaselalaeiiduniduiunaglinnuidnuunies wasnes dnnduiiduiuiveuas
Wianuidanuuininiavsevilduas

4.3) U39 (Shape) manefeanuaizreingNIAnIAIIunI1e MUY Lay

q

a

AnuAnvider g FuiliiAnsUdnyalluvaulii sUnssiauysaiiAnanesdussnousiis 9
W 1 & uas was WethuwaukauiuazaisuTinasiiveasiudunmanidald deens
Y0I3UNTY A JUnsusuIndin wasgunsnnsssud wi deuiiu duld (Jusu
4.4) \ifodn (texture) Lﬁaﬁﬂﬁﬁmmumﬁmﬁuﬁua@j‘”Uﬁ'auﬂizﬂaumq ‘
vuitugh wu siievesdule Tassadadude Tassadanisme duneunisanusisdnsa sy
5) mnunaundu (harmony) Anunaunduldundniinisinfieidedesingunyal
pnussngieluaiueenuuy arsddsdsnunaundudundn mgddoasdondedngs
LedlaaNIMAaDIEINlE wAKIBININTININEIBN ViBITauYso el
6) Arwauma (balance) MIadmuaunalifudetinaiosusiniey vidonanins
Tngorauudldiduaunasing o fsdl
6.1) aunauuuanung nanlditaunauuuil Aeidleisinainganatein
sULuU viodulsEneutenderi viondndasidudisashiuduen Juansfennudues
adau mnefugediansldegadunens
6.2) aunauuvliaunng aunawuuil Ae sUuuuiderdinflimioutuisanadu
wiludruvesnmadnnsesdusenauguuuideiluusagdng famnuaunamedudiminyed
Horih Tnefianuaunadnumsdeniiavadlvifnduesdussneuiifiaruasiaienld wifivi
TiiAnAuttauledndnuaenis Fednoenuuudie q lduansainudnadieassdann
oafUsznoudnuuzil

Y aa ¢

6.3) aunauuudusal aunawuuiiunisesnuuuvendedligagudnals

'
=

[ o w v [ ! (= [ = < d' PN < 1
vJudn Y mﬂwsmmwumu’[,wmmuaﬂwmza‘u AZLYU ATNITLARBUNUBINAAAN °) NTLANYBDAN
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ngudnaraduduialiseu q adeiudusaivenaseiindiinszargeaniainaiseiing &
dernuguiidulngindudedgafiaiu ldeanvunsunandu wasluyaiivansiinsdnu

METIAE

2.10 msidendanamsunanduainszilnd (backpack) [26]

nszindayniends (Backpack) unseidieenuuulvilianeasmedmSuazne

1Y

VUnde onainilsangviseaesanstusgiugunuy winslidnundndinaniiouiu fie Jlddes

azonssiniNvduiisdosnisnnnnadwee delvnisinuniadulisgisazainauie nseid

flidonvannuaneaunn fsusrwinan awnans auiawwielng Juegiuniseenuuues

o A9y a

wiazsu wenandl Yagnldnannszilnlidianurainate wu Auauaig wisu wiadey

q
<

Ay wagrhwn dadusufeniineulanddnyuveukazeinisnsuilndlualadnuansiaiu
2.10.1 TFapildvinszlnlasmenas
2.10.1.1 #13UaRaU (ripstop) 1HORNIMUI TAILAUY LazdIninluT anvee

AANEENTY AIENTANEANTIE NUNIUFDNITANYIALIN Lﬁaﬁﬁgﬂﬁﬂwalﬂummma SUadiou (0

1%
[y o

el' v o & AaA o § va wa = Y a ° ° + & = |
1 2.19) ﬂ']u‘Via\'iLﬂaaUW']sﬁV]'ﬂﬂﬂJﬂmallUmﬂuu’]"lfll'lﬂ uaﬂu’]‘lﬂwqﬂﬁgl,ﬂqsﬂu’](ﬂLaﬂﬂQﬂa'N LYU

Aszintidung nseviule

B

White

Red

Yellow Orange Cream

Al 2.19 anvaziileriaziandiisuafioaU (ripstop) [26]
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2.10.1.2 1M191 (prada) anermelieaninAdigaIsnia uAlAIULUYeS
2IPA1ENFEUNTT MUNSIRIQNIATRUMIETY MT0IARoUTRG VinlrdauaudRiuinguls wassu

Pntdnleweauads deutluvindunssididivuiauiunats nseihasniedne nseidtdeuia

Aszdnd @82 J@laanunnIn 40 @ (AWA 2.20)

Red1 Red2 Black

Brown1 Brown?2 Brown3

Greenl Green?2 Green3

Green3 Bluel Blue2

Greyl Grey2 Orange

AN 2.20 dnwzllonlazlandnininn (prada) [26]
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2.10.1.3 €1 210D fAvau1antdusie 210D Fudurdusievuinwan vl

Wadnladianud wazazdea sudinunlealdunn 3wnunzdunsunisunluvingulunsgdn

(mwﬁ 2.21)
k Bluel Blue2

Blac
Blue3 Brown Cream

Greenl Green2 Orange

Pink Plnkwh|te Red

G ?
" “\:\‘Q .
—_— —

White Purple Yellow

AN 2.21 aNYALLLBENLAZLAAERN 210D [26]
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2.10.1.4 nuaiey PEG Wunidadeusianis azidulvianunuieonidy 2
YUIA 0.7 mm uag 1 mm lpgdnvuzfiveiyres PEG dufie wiewss nunu danudaveuss

dulugjazgld PEG unvhilunseidh anunsasessuhminleas (nwd 2.22)

Black Navy Blu Brown1

Brown3 Brown4d

Greyl Grey2 Beigel

Beige2

AN 2.22 anwaileintazaednuaiiey PEG [26]
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2.10.1.5 faley PU  Wundaieudlddnsurinnesiines sewin #3s

nszdUsnAnea 9 (gl 2.23)

Navy Blue

Brown2 Grey Black

AT 2.23 anvasilerwarian@ntadiey PU [26]
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2.10.1.6 AauU MsaAeIn Wuditislun1sAdnIaensonana18ananNg

n3zL (NINT 2.24- NG 2.27 LERSNINADUNLUUAS) Beanunsauele asill

AN 2.25 anwazAULUUTLNA [26]

(55)



AN 2.27 ANWULABNULUUTUA [26]

2.10.1.7 @ Tafdwmsuile visetanse wazdaududidielunisanusanszida
(NN 2.28)

bt
17

Wgeaiuald WA FUitumdnundu dves WUlunseen

AN 2.28 anwagntukazduwsazUseinn [26]
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2.10.1.8 ¢hden wariuy Tddwivdeauazaunsausuatenssdnliinssdu

Tadeuldiuuindunsunssidnd (i 2.29)

PR FGININEREED fideuaEwuUNaaRN

AN 2.29 SnwaiziasalasiaauaswnazlIELAn [26]

2.10.1.9 a1eluasu a1e 2001 anensziUldisa Feflaunndaus 1-2.5 17

(mwﬁ 2.30)

Al 2.30 angluaou ae 2001 [26]

2.11 wAlulagaaunanasa1nsuUNITNAILINAAN MIIAULUY
2.11.1 TUsunsudmsuniseenuuu [27]

Procreate Benldndusanndinduiiannly iPad (nwdi 2.31) asdeh
voslusunsudanumanuangluldau feiduiivhauls wasduildfuegrsunsvaredmdu
Sfhmevang 9 viu Sanisvieundn 9 vedlusunsuiisdl

2.11.1.1 Digital Paint

ANSASNATIANAIIUAINALNUATINIUAA1EAUTUTHATUIANTNLALA N LG

sun il Teg Procreate gnesnuuunieldauuy iPad tnatanis wazsesfunisld Apple

(57)



Pencil vilia1unsaanInasuuniielnense lailouldinu Drawing Pad 1@u Wacom #38
XP-Pen wiiidumesimeiildeuieuarazaindaniy

2.11.2 Animation BnuilanaautAnlanisuves Procreate ApALENA
Tunsadraweiiudu soeute GIF Animation  WA%A1521ANMNLUY Frame-by-Frame
annsorhludesenlurendusaduefiududu o legrediuszdniam

2.11.3 3D Models Painting Seanunsaideuluaa 30 Thdunudadsi
aeald Taedldanunsn dudh (import) Tima 30 fad1stuemiearnilvananunasdy

WinthuUsulsalnanekazeanwuusgagdeatiuiuniely Procreate

AW 2.31 WENNALATY Procreate [27]

2.11.2 TUSHNSUEMSUNSATIMUU BaLNLUURAR [28]
Software OptiTex ¥iglusiuesniuy Nsad1unmAsu nsinsaled ve1e
lod pannaUnINTZUIUNITINLNSALNDS Az uiulSunansideinlurauinnes  Fadu

TUsnsuvaalseinedasoa Wuluswnsunldlunisasiwnmiisusiuianisinsaled venelad

a v 1

waganianes nieuviamsiuiainlaviadine wazndn iiensddnignaes uasuugn

wndian wuseenidu 2 sukuu fe Full version fe Usunsuldauasavisssuy uag Demo
. A =% 03 .. . = o IS U b 1
version i lUsunsulntia Training version din1sviumileudunndszns eniuldansnse

' '
v a [

@ ¥ 6 < 14
\iudeya (save) wasdsiiun dndonls (output)
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[

2.11.2.1 @iulsenouves OptiTexSystem wiseanidu 2 d@undn § Al

1) druUsenaunienny Hardware

AN 2.32 FUUsENoUNIIAIU Hardware ANURLNeLay 1- 4 [28]

waneLa (1) nszauadlnees (digitizer table) Wugunsaldwiu
Yunniisudgsruuuneuiines

UBAT (2) ABNTIABS (workstation)

vineae (3) w3asiunt (printer)

NUBLAY (4) LATDIALNTLATUY (plotter)

2) @UUITNBUNAIU software
operating system Lﬁuizuuﬂﬁﬁ’amiﬁaﬁuauﬂﬂsLmsu optitex
microsoft 3aanansaldld Ao windows 10, 11 way software optitex tJusyuu CAD ey
n3asn9 asunluunviisuled veneled waginansanes
2.11.2.2 Sumeunsvhau software optiTex utseanidu 2 dw

[

&
NU
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Optitex PDS Optitex Marker Making

BB UNLNNATUNABINITINLNSA

—_

Lasthunndisudn 8 2 wuy
1.1 msasrsunmiisuluedos . MTUATINIUA kAL IngAY
1.2 M3nalnga unmisudnaies . MUUANLINING,AUYND
- mafiudeya (fadfelwid * pds) . MINSANDT
. NINTINFOUT IR BATR LY -mafiudeya (Fadelnd *mrk)

. NINTIIABUAUYNADS . MIAUIUIRGAY

~N O O B~ W N

. mMsunle/dulsadeRanan . Msfiuidaya wazn1snauiianes

. NISLNSARN

~N O 0 A W N

R TEN L AR IATRUAAT: SORVAY

2.12 wAdANSYURULUURERAS M
2.12.1 gunsaltiedu [29]
gunsaliaSuteduitlilldiaunfuiinsesdnsifuii Wugunsalilanunsodia

) a Y <& v 5% & = a a « Y a o A ¢
ﬂULﬂiaﬂf\]ﬂiLEJUNWI@EJlMIENG\@ NILUAYUNTOULANUBILATDIINT ﬂqimmﬁﬂwigﬂﬂﬂq‘Uﬂim

[
a A = 1

Aanailimasesegluanimay FaunsalieSumatiiivasendis 9 fu auuafleandunisly

4 =

U 1A 9oy gosiuwe veuduatensudl Wiy Fessnnilindn 9 dwsuduiuau
HAR e TN FoIULUUAN 9 (PIUNIN 2.33)
2.12.2 wedian1sanLdu [30]
v & & v oa a v & = D Y a

NuAnuidendimaialunisaaduuinuy Peazhedniuliiinainy
F1ungy Jaziiniinuzannsaufualaegnetiung 13eUses wazsinn asiu nsuumvedacig
7 Tunududunldlunisusegnevidedn wiendndueidmes19gnis sxanusasnuldedn
BN WAy karasnuinsguluanainIsunITNEs

< & N ) ag v A Y Y Yy o = & a o o a. v
PAELUU (seam) AB LLu’JGUEN&IL?J@JV]I?IL‘YJE)@JN”IL?H@’JEJﬂu %QLUuaﬂmﬂm%mﬂM

<

a <

nanfeidmeniseuios wavaieay mudselnvesInsiiuTusdiumatinnisduiignies

Y
wagrinwruesdiiu Wi nsuuauevedidulivunzauiuauiuiniounsveadn n1s
donvwimdudnslimunzduilent nslddusienndnandulosiafeduin aasnaunisld
gunsaliaduiilunisdinlu waznssansiduiasznininisifusaznowdu Welinzidu

@ =

fanuieuTosuarlasunseiia fdanini 2.34
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F pamaass

|

goudufuwuudeniden (piping)

Ml 2.33 gUnsaliautIeldunuunig o [29]
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0 &

[*/s in]
Ws ws

SNuuLNISEULUUSIIUAT (WURLLTU)

[ <
- =)

anwaznsdufiukuuasnidan (piping)

’

. d
< o & = <@ o £ d' <@ Y Qy =
FELYUNUAILUUNL HELYUNUAILUUN 2 FELYUNUAILUUN 3

A=Y
NLUUNUAILUUTITUAN

AT 2.34 FnwaurBidu wavagidudunuunng 9 [30]

(62)



2.12.3 msaunuianmnan [31]

20%

B fanusin |

Bagres
Ol

O dunenu

UG

AN 2.35 UAPIAUNUVDINITNARLED [31]

[

(1) Taquan taun fdauen dve wagkdn
(2) Tanses loun 3U nszau gnld s
(3) ALSI9U bonkA ANTYINBYILUUAR VE1BWUU AZINILUU

@ Alavie lawn eldane Tun1sdanis Ardsedu

[y

anan nuNed {1 NN 2.35 AUNUNIITRAALERHILATEIUMN WUl Tevay 60
Juend Seway 20 Wudwssu Sevaz 15 Wualadiy uavievay 5 A1TanTos MNAuY
Aanan KdAlgAegengn Asiumnazandunualsansununan Jamvesnslddanluns

HANYAAINNTTUATOIUINUEINUTT NMsdserldduiusiun1suaaliviadlinadunisuas
fudmaeannisnan Jendanuadluneldlunszuiunisnds svdwalvdnuiulunisdaweu

[

Ldiiganenuludate Feor9agvilvid@eriannuiens wagluvaziedtudidanniiy
avudnduazindeld Faagyibisuyunisndaas dimaeldasisiaen eraviibivianulunis

HAnle AatunismIvanUIuiamslEingAvedialivssdnsamdlianudiAguin Tunis

AUANNSIEIngAUAAISUAUILATINTZTUIUNITNER Taquanluna NI TULASOIYINN LU

sonidu 2 nquAe dmewazindn KmeszAaUinansldniheruenaeiwaznal d

£% '
[

HENAIUIUUSUUNS I T U YTN N UR AT INLUAT HINEUINUKARLA AL ATIIAIIUNIIUD

PIEN USUNtNunlASIEs19N1SNe 598asn158aras luvindy F99LdINasnamIUNDRvUDY
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e agnsauldvesuilan dadunisAwinuTinunsidinvesdenilai ag19gnidd

ANSAUINUAIL

(1)
2
(3)
(4)
(5)
(6)

wuudnnndundndulasseuliludmien

FAANUNIIBALAINULILAAL T

(%
1 [y

YIANUNTNUAL ALY TIUAE AR
theasmemniusuiuagldfuiinomeveuuudn mibeidumsaio)
yhiuildunnuenlnensligns

wadnsTle ausendoray 3-5 (Feainsveuuusn) axlduTinunEIves

LEONTIAY

E o

AN 2.36 WEAINITANUIUINUTALUUAR [31]

° & A v Y aa a & A o
NFANUIUIINUNLUUAAN BT IUITUIUNUNLUUAR

WUt 12x 2587 =300x2%u = 600 M5
WHUVET 16.6 x 2587 = 3625 x 23U = 725 5190
W 24 x 12 T S 288 x 28U = 576 m51in
A5t 6 x 7 i =42 x 1% - 42 an59in
Un a4 x 15 i ~ 60 x 2 T ~ 120 A58
shuiluiianun 2,063
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[

= Y a - & Y o ! A o q v g v &
Lll@l@lﬂill']mWUVIi']iJVIQVﬂJ@LLa'J‘lﬂll']LLVI‘U?’Y]IUQW?LWE)Vl'ﬂ,WLUUﬂ'NiJEJTJVL@@ﬂu

gns NIMANINEN = WUNTILVBILUUAD

36 U7 x ANUNINIVBINLIEN

wnuAlugns = 2,063 #151917

36 %45

= 2,063
1,620
= 1.27 ven (1 vian 10 )
AUYDIINLUUAN 5 % = 1.26 (1 wan 9 92)
o 1 fhazldih = 1.26 i

[
I~ U

Ao 1 WAl 1.26 vian dlide 17,000 ¢ agldinuinls
=1.26 x 17,000
=21,420
e M3thuuuiamAuaamuTnunislitagfeisdiuisiuguildlaty
dofmnquuuduuudaiuiiveriuuudamieuniviautesisuuudn fosas 5 Famnlid

nsauYesIakuUdneentawaans il ndunuTanfazasIaEueIeiazang

2.12.4 MsAmuIum Ianses [31]
Janses AedanUsznauidedt taud d1sesly 3U nseau anlddne @« Tudan
Usznaurdernvnniduinsadly duludlddsmuantuifedfusisusninsiztdudwuiloudy

wivSunausilunazduluensliiitesnindiuen 3U nszau Auanladewguniang 1 fal4ey

Y
U @y A a

1w f91u 17,000 fMAdaReduun 17,000 Wy mindeunsianduas 3 vm fuyuduiazingu
3 U nsEAuEe 1 6l 5 uadewingaer 120 uv (1 ngall 12 lnavisewindu 144 da)

nszuidlngy 1.20 vm aldnszau 5 Wasedasdusiarfuyunszay 6 Ui Wusu

2.13 uideineades

38y AéBden uavame [32] lvhnsiseRnfuguandRvesnisiusituaz Ay
amAuLildedaniudenugynsmiuutianiiveu Tasfnwinsiusitudlngldanstu
aldanuliavaueu uarlidandonuewaludfaniviu nud Samdwfimngauvesansiu

a Usznausmy wilaa1niuauy 19% U1 17% lafsuraslss 38% waawdeulansenlas 17%
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waziniuiy 9% dmiunisuiinddivansounigamgl 110 esrnwadua 1aan 3 undl 1lu
Woulvvunzay fearuisadredesnud wazvinlinisanawtaeanandniuldlade anane
USUnnuUaalvouneudn TuaIUUDINaNISNAABUAILAINUE WUINLANGILA STauNeldn R

usinn WY, eSmgyau animalsay uaz Sauna wpasnudns [33] audunis

o A §  a a ¢

Wesesandinnuamud wavaudinianieninvesindeiiuiinalagadaniumednunng
i a € Qi A fa & o v Y a
Wengnsvaslefind uazaneiwanzanlumsini@adansuuuinihenisdsssuyaain
Auund lnensfinwdade dall dnsndruseninawlaiuidniaguiunsiuwng 3 szeu (90:10
80:20 uaw 70:30) Labunswilng 2 s¥dvu (5 wag 10 wl) uazgamgiilunsning 2 suey
(120 waz 150 derwaLded) lagnsiUSeuiiey AUAmUERanNIsEnas AuAImUdRou
ANUANUARBLYTD AUAIIUFROUAAATIEY AUAMNUERBNIITAY LarAUNTEA9VBIN
=< = v ! a a v ! IS a a o v

widnwmavensldansiiedia 3 yialawn Inunagesergiidoudamn weosadamn uaz
lodeunaslsd wuin diefiuians 2 18nsdiu ulafiuridnsogy 70 nsu nafuune 30
N3 LIan 5 Wil gaumninind 150 ssmea@ea deAudud (K/S) 4.483 wazansyigfani
anneinfian fe iesadan 10 nFusen 1 a5 AA1AATNE (K/S) 4.436 Han1saaey
ANUAMUYBIALAEANTRTINEAN WU ANANAIILYRIEian1sEna1 U Lasivde agly
JEAU 3-4 (Uunane-f) mauamuvesdneiawaniisueglusyiu 4 (Uunans) Aradny
Amuvedddenstngegluseiu 1.5-25 (A1) WagAINUNTEA19YBIK WEUAEEY 2.64
LBURLUAT WUBEUAIENS 1.82 WURUmS

Klaichoi, C., Mongkholrattanasit, R. wag Rungruangkitkrai, N [34] 1avinn153d%
Wnenfunsiuialnatsvuinulaglddsssurmandidensauiuwtainiiveu mewmaia

a < da ¢ = S oy & Ay v v v a ¢

n1siuiuuUsBad laefnwinisnudnigarsnuantaainudainuey waglddiniuusiniu

ASTUIUNITIIUIAN HANISANYINUI FAdIUNMUNZEANVRIAISIUE UTENBUAIE LUIRINID

[
o o 4A

UBU 20% U1 36% laLheumaslsa 30% waatdeulansanlan 10% wazuiduiy 4% laenns
o Ay P ~ a = & a o A A | )
Hindmeaufounigumgil 120 asrngal@ea 1wian 3 Wil uleulvivangay Yredesiv
a waryinlvanunsoatadeeananntnlads d@eualrainansusunnuaiveunaude nanis
NAADU AIUAIMNUVBIE NUTIAUATMURBLAILAzN1TTRgagluseay woldew a819l5An U

ANUAIUYRsARaN SN uazvteag AU

al

F5eANA ASANSAY warAME [35] ALRUNITIVELSDINISRUNASITUTIRINLULNNIAIE
Qd‘

a i a1y = av A4 v o = aa P aa
LWﬂuﬂﬂqiﬂqﬁJI@ua'ﬁjNWaqﬁJ 6@\‘1\‘1']1«1'3"0EJ‘L!"LWV]']ﬂ']iﬂﬂ‘l?ﬂ‘ﬁ']'ﬂﬁﬂ']inl‘WﬁﬁiiﬂJ“U'W]VlG]V]'sj@ IWEJ

= = 1 1% J a v @ v o aa IS
WUSHULNYUAINULLANANY lﬂLLﬂ F1INVIUNICHULUAE (WatdsaLne NINBLVFN LLﬂﬁL‘(JEJﬂJlS@iBﬂ

(66)



lon) warssesian (30, 45 War60 W1f) Wuln MInEItFeesadamnd 0.2 ndusedns
srpian 45 wil anansolfivdesdunararueudaveslumnléfifianndiissu 4 venand
dethludssiiumnufiswslavesnguinegeenisneainats nuin wansiausdndusiin
fundansssuvdnegidyyn lnenisasieainaten1diguuuiseng q damanna

wasFadawn Mvrglunisnseduidadaeslumn szeziianlunisuglumniduidina

a

wlosadan 1unan 45 wiil gauuginldteilidanluliiinnisarelowdludeinihen 95
pemgalisd Wil 120 Uil Faavesn1sidenudn dhenfiuiasuuun 1 lasuanuiianela
aaan wazdnihadudmdosdunnlumn lnewedansiniliaiednidanudaau Sdud

4 =]

a1entaau wazanane yilvidersguiinvesluldidn Sedduvesinandiuiainlumnilvd

(%
A v

wasady mmaoau Uszdinazaan asnsadludaduidedi nissussnie uazaenlifvg
1NAN PRoRIUENESNTIAIATIS oULAsYNTULA

yursua lveg (36] Idddunsideisfunisesnuuuiayitmunndn fausianngi
fesiadendsssumanlinnudonasne Tnsduiufnuinssuiunsiadendriefedan
Waenazno uddiiangisUuuunandnst madia uaznszuiunissda nduieadildun
Uszgndldlunisoonuuunseidrdininedndeoudsssund ndouiedaruuuussidiuanufis
welavesifuslna lelvlddeyaiannsoludeseniinundnsarivosurutuazag sune
a1uan I IAuATAITTINGIY mu‘ifi’fﬂﬁlﬁmwifm%%aﬁhumié’mmwzﬁ NsLANLUUABUANY
LarmsinTendsdniisfunisdadeunagniseenuuunseidiin fewanisAnyinui

AsEUIUNSHouASISSUTIRINIUABNazaalnanan 2 Inu lawa Fmwazduinia lnedmnle

1 v
aa o

nnsduddonavnorfunan 8 Falus wddeetaty dinsn wazilaau snefidtiana
I§annsiudenaeneanduna 8 dalus wazdremasthansdy drudonasneutaiiotun
sudunan 8 Falusnauliified 9 nmsAnwananeiaden @aunsawuald 2 Ussian laun
A9 T A ULUUSTSUTIRLAZAINANELS VIR drulunusluuunindae wudnseidisn
Hundnfaeifldsuamuiougean fafu ffeSahmansdnsuariesgiuldlunatam
suuuunszdn Tnedrsdsanaauuuasuanumufimelavesfuslnafrtuainansuas iled
399n52Ld18 n¥ousteiiansanuunlduundunsesdnlul 2014 (trend  2014) 1ty
ﬂi%gﬂﬁiﬁﬂﬂ’]i@@ﬂLLUUL%@Q&TUW%MN@ 20 wuu MntulgviuuvasuanuiioUsvidiuauitg
welavosuslaasenuuinafiesnuuy uazdmdenuuuildsunuiougsgn 9 uuu Aeuthly

L =

WausewaglilideIvgusuiivaulamuiuunselddhedindeudsssuviandenasne

} 4 ¥

911U 3 WU Fanisaldidusuansdunsiauinds suddadeuanguaudiuasag
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aenndesfuanudeinsvesiuilaa suiisduaiaulenalunisadrsseldifiuflsi
YUY

aue 903 wazuiiy Yud [37] duflumsifedes quanifouidud wagam
LA uariniefuidedesusssumilalfimadanisfaniuuuiada Fenuiseild

nsfnwInsindlaenirAudnesd (color strength) wagAuAIMUE (color fastness)

o A a o A

Yo dednfiiunseuunsiuidanulagldmatianisiivinuuaesndasuuindedn i
nstoudiudediuoningulidadaliu Ssanunsagninianslddearsiing dewudn
aselddnsuansssurAiuiaenaiulad fanudududesas 25 (on weight of printing
paste: % o.w.p.) deazliranududlsinniian autAnuamuddeonisdnaseglusyeiu 3-4
(Whunans-f) audRruasmudsenising eglusedu a-5 (@-funn) audirunmudneviie
pglusedy 3-4 (U1unans-f) iluannensakaans uarandinuamudseuasoglusedy 4
)

flos anaTayms Toy Suel uay 397 dsann [38] dudunsideiies nmseenuuy
amassuaenlduuulneuunssdhaniand demeiansfiuidadaniy fanuidedls
msfneniseeniuuainasnunenlivuulnevunsaidianiand wasfinwiaiuianaela
Aondnsueinsesnwuuanatsuaenliivuulnevunssidianiandisiemaiian siuidas
ansulagliinnisfinudeyavesiunenliuuulveg Yseneume angaing aeundeadeile
Uy msoenuuUmnaeLstuRamiasuui wagimundunssidnans nswauindndoeiidl
ANASINATIA Lazduasuaudl dndnwalvesunenliuuulng wazfnwiaiuiianelaves
nguiimnefiinasendnfusinsziihaniandifemaianisfiuidadaniu S1uru 50 Au
Ansesideyadild meArfesas Anade uazAddonuunsgIu nuin nandaeingzidndl
ATIEIBL uarAuARadIATIRTesHAASae agluszduinTign nsdendenszitiain
sUNse uazruedissnzaniunsldaueglussduiniian s1a1vesnsziianzauegi

1,800 um agluszauun

£ v o 1

Souwa warashudns, 3y ASETRE Lazalgaud JusesRalng [39] laadiuns
3

a ] ) v A

Wadgaiunisussenalidduasieisiiuanstunainainudainvaudawl sdmsunsium

& A v

ananguuivuwazinihe TneddngUszasiiionmunuasUssgnaldanstuanudainueudn
°o W A fY  Aa ¢ = & Ao ¢ = Fvyvo a Y

wUsdmiunszurumsiiuiimednnuud dadudduamen luns@nwil loaidunisdauys

wlaiueu wisunsnsgiaudiveswlaiveuluateniu wu esnisunuiivylansenda

(degree of substitution) A1ANEA (viscosity) wagoulafimunzandmsunssuiunsiun
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tnlnukazinfhelasldarstuannuwdeiuaudanys 1neidadeNaeafiansaiainvany Wi

IS == o 1 A a

AMULTUYDIE ITNSHTNE auunnTinarsrezanluNISNENE SuD9ANANUNTLAYD LT INUN

9 Y

uonang gailims@nwinaandfvesd nasinunsiius lagdiasenand (CIE L*, a*, b*)
AAdLE (K/S) uasnaaouanURiBanionm Wy anuudaussonseia anunsedseaiod
LarAUAMUTESERINITENET 1 e uas uarn1iag NHANIITIAGAEY NUTIANIET
wnrandwmsunsiuidnfhemedsueadivl lawn nisldudefvoudauuslusnsidiu 20% a3

wandin 1% gi3e 5% lewdeulumsuaiun 2% wazil 72% taevinnisnindaieloundudndu

a =

v v eda & 1% | a % Aa  sa
L3817 15 U %QIWN@@Wﬁﬂ@WQIu@’]u@ﬂﬁ LAasAIMULYUUDIAINANY I@Uaﬁ@aWUWWNWMﬂ’NN

17
I~ Y = a 1

ALTA LATNURITIAIAINNYNY mmmmaa@mzé’uﬁﬁmmm AUANURTINIYNINYDIEN

A [

AURNUITBTIAIVIABALLIIANVIAAAAWAN DL DS UAURINDURLN VAUZNAIAIUNTEAT
FapglnasAeanuan iy dnsvanmevinzanlunsiundnlrusedwedn tawn N15kawta
WUBUAALUSIUERIEIY 25 NSUABARS (90%) NSATASA 9% LardLaTn 1% YIlNaansyNvin
TananeNfuimuALTe J0Y wardduanla Ladn15AnUaUYEANDY AIUAINUYDIE
agluszAuurunaneded TuvuenaudMmaainignIn 1y L39FawIn WSIANvIA wagAY

v Y Y a X A o v a  dqirovs Av ayy ° | = &
n3eaned Twwnlluindudlsfiguiudneuiiui Mell nanuwidealagniiluaeveaduese
auslitiunguindeu SME  wazdslasuniseneydvitnsiiadunwinslunsdesenuay

Wawalulagnisiundsely
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uni 3

A5N150 1 HUIUINY

NTIdeNeItuNIsTiniaInatsuuiiluaey 66 AednsessumRNdnasae wagns
luussnaldlunmsndansedudasmends I¥nguszasdiefnwansveswdaiun sauis

I a (4 [ 1%

anzdwiunszuiunmswilinduuiiluasu 66 uenaini fulalaseriseRunudveINIsin

d wagfnwinnaudiniuaunmureddntannssuiunsiuimednninasee nasnau

2ONWUULASWAILIKNAR S AUmUUN S U Az nerds Inednssuiunisivenasa Uil

3.1 Yanaunsal 1nTasile & uaziadl
3.1.1 g
1) finluaou 66 thuiingi 205.38 N¥/MIALNT ATIMLILLLTBIEEYS
51 Wu/ia fedu 49 1@w/in warliaamuivesdi 32.4 fadwns 910 V3T eeledl
(Uszwelng) 317in
2) fdladlwiues vlla DW (multifiber DW Type) 21nnaviududfin aws
WAUWER
3.1.2 @15Ad
1) Acramine BS-N 01 (@1s8aimzuieluines) 3nusom muwdiing tail
wad (lneuaus) 199

2) Acraconc FN (a1574) 91nUSem nuing waiifad (lnewaus) 317a

3) Acrafix FF (81598fiun1soainiy) 21nUsem nuwing wwiidad (Ine

S

Do

uaue) 9119
4) afluman (ferrous sulphate) 91nuUSEMaA3s e wlnea dudawsea

3119

5) @19dunIeagan (potassium aluminium sulphate: Kal (SOq),.12H,0)
PNUSENENSINA LALABA DUAALYSEA 311

6) Ui (copper sulphate) :MNUTENANS A wailAea dudawsea 110

7) @W9anHndzne NNAIIUITEVDS TOIAIEANTID15Y AT.SAUNE
1sAa¥IUNAvS uazanz (309 Msdansanuiazaenenmeluladnisussgndliutisfvey

ARLUT havANITTIUYIRANTUNIUUIAN NSTUA wagnswiundandeme [10]
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8) watnWanuInIgIUTABEd (ECE standard refernce detergent)
9) lelAguAISUBLURA
10) Taheulaluspanlsn
11) dnse 3 wiatndu
12) TelAguiuasuaisn
13) lafvumaslsa
14) a1savane luneulonsenlen Wutu 0.1 luaneans
15) |- histidine monohydrochloride monohydrate
16) disodium hydrogen orthophosphate dehydrate
17) sodium dihydrogen orthophosphate dehydrate
3.1.3 JaquazaunsaldmSuiunansu
1) vAenansu uwuullalnansuayldiainane
2) 819U70
3.1.4 Faauazaunsaidmiunisdmduiuau
1) Gy
2) nIslnsAAR
3) a@ein
) lussvimadiauuu
5) NS¥ATEEIIGUY
3.1.5 \asadlodmiunisdadutuay
1) dnsidueh
2) InIWUSURN
3) weaffuLUUUATY
3.1.6 w3nsdiadusunsissiuaznismagaudane
1) n3esilenndeumunIzina (determination of fabric stiffness) Ay
UM ASTM D 1388-08
2) p30sdslniin 4 fuvvs
3) \A304 gyrowash dMSUNAdDUAILAIUERDNITTNEN 11M351U 1SO
105-C06: 2010
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4) wn3dana (eray scale) @mdunsusafiuanisidsunlawesd (any
1IM351U 1SO 105-A02 )

5) insdaina (gray scale) dwdumsuseidiusnisinidoud (MUNIATZIU
ISO 105-A03)

6) W39 crockmeter dmiunaaeunNuAMUdnaniIsing (color fastness
to crocking) 41m3§1U ISO 105-X12: 2016

7) 309 perspiration  tester dniunadauAuAudsewie (color
fastness to perspiration) 11§ IUNNTNAEDU ISO  105-E04: 2013 LLazmmmmuﬁﬁiaﬁ’l
(color fastness to water) 1M%3g1UNINIAGRU ISO 105-E01: 2013

8) LA384 xenon arc lamp apparatus d1MSUNAFEUAINUAILARDRAILAR
\ia (color fastness to artificial light xenon arc fading lamp test) U1M5371U 1ISO 105-B02:
1994

9) n3psaalasinlndines I wsu Useiduan L*, a*, b* uay K/S U

Color Quest XE @iﬁa Hunter lab

3.2 wdsnunansun1snunenledaasien

1%
= = v

a & v ¥ = a £ 7 = a v
AsRunENluasuy 66 Aedsssuvialagldnsdanidnasmneluanuided asdanannis

1Y
a & aa ¢ v W

A ¢ aa A a9 va ¢ I3 a 6o v a ca
NINWAFLUULUFNUNUTELANANALUUN WQUULLﬂQWNWWIGUWlIWf\]%LUULLﬂQW@JWﬁWMi‘UWﬂJWﬂ

a ¢ =X o o o o Y] A eda &y =~ a s . = g v
Anwuyt FealadrAdmsunisiundinuuiaeansdainiy wioluines (binder)  Teiilei

1%

a o a X iy o = L) . AN M N P o =
donlivangviinvuegivussinnvenduleagiun Tuaddeiidunsiuiasdluasu 66 &
Wuduledunsneidt satuansdanieivansanaudinsuinledaunsieife arsdanizaidadin

Indu-alo3u wazansdmsunisiuwdsiudnvanganlunsiiunisdluaeu 66 aselilasunis

Y a

¢ a a o 2 /]9 A a ¢ sy o v = & ~
AULATIENAITATINUTEN N uing weliAad (Ineuaud) 9190 Fadudninaisiadnldly

Y

geamnIsuNsiuidmesyaulan lnsansdwsunmsmseuudaiuieglunianuin n

< 1A

S5UMDANS

v

3.3 n1sanwINanIsnunEnluasu 66 lagldonsidruvantsnunant

ninazne Tudadrunuansieny

vinsnseundeiiundniagunmugnsnniauieny wugl (guide recipe) Aanns199

Y
)=

3.1 hazivunaunall

1) TumauNalwdsiuiE1nsunIsRuNEN luasu
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(1.1) widsnudlsfant Inel¥8nsiaru 1 790 n¥u Acramine BS-N 01 (A1
%38 binder) 150 54 Acraconc FN (815%u %39 thickener) 30 nsulag Acrafix FF (@1597¢
Winnsaing e fixing agent) 30 N3X T3y 1,000 N3 Fanw n
(1.2) mudunadlidtulpsldniosdueiunussa
(1.3) WnudlsuineldUssana 30 it ditelidunay nauduilowoaiu
2) YumeunisuaNERu
(2.1) psdunauERsisoutaiu Tneldsamdaudimaned 3.1 s 5 gs
(2.2) mudunadlidtulpeldiadsstuountszasd
(2.3) TnARLWTIINSHANWEWAUsTINa 30 Ui e lddunay nasdu
I e R
3) JumoumsAL
(3.1) W3BuvaRNan3Y wuulainans dususeiliuanuaudavasanefu
wazudonansu wuulifiasnans dudunisiiuiasuuindunagey §anTm § LAy AW 9
(3.2) yhnnsRssian3use 2 LUy asuudi wasidliuste munm
(3.3) fikumsiuiazgminUsuidiu L, a%, b* uaz K/S soindes
adalnsinlofiwes udriuseiuauaAtnveIa ey

a [y 1 a o & 1A (Y] PN ! v
$19719% 3.1 EJG]i']ﬁTL!“UENLLﬁQ‘W@JWﬁ’]Lif\]Eﬂﬁ]@ﬁmﬂﬁ]’]ﬂﬁﬂﬂ%@@IUﬁﬂﬁ’JUﬂLLG]ﬂG]’NﬂL!

ans wefaridnsasy | @nsaniinazne | a1ty et
(n3w) (n33) (n3y) (n3w)

1 96 1 3 100
2 92 5 3 100
3 87 10 3 100
4 82 15 3 100
5 7 20 3 100
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A
?

|

|

() WHeANUNAUWAIUNEL

(n) a@nswadRbslunswsey (1) NSYIAIUNANERUN /

dusundsiunenluasu 66 LUaRUN MUR1S19N 3.1 ANUAITIN 3.1

— e — oA wa

\ h — ‘-r.——ﬂ}j-' |
(1) vAanansuanelddmsy (a) vaanansunlddinsu () TunaaUNLTIUNS
Uszlliunnunudnainaiy RGN GRN NAFRU AMANURAA 9
VDIANUN YDIFANUN

a g = a6 a oo P
AN 3.1 YUNBDUAITLANTYUFNUN LLagﬂqiwmwaaﬂuqulua@u 66

3.4 msAnwnavesgaumgiitasnativunzaulunsuiindiuiuudtluasuy 66
Beongnsfimnzauainnists 3.1 Seldunansd 3 Tnefldunaudsd uwlfanidndagy

87 n¥u Ansannilnazne 10 n3u uazasiu 3 n3u 53 100 n3u thunihnsvaaeutilon
oaumgdl wazamnzasluniswiing dwmsunisinwimanizgumgifimunzaslunisuing
Tnglsinannail warldgnmndfiunninety fneandeadmaed 3.2 waeddunoudsd

1) wisduneaeuluannsfiumsfuiasegesi 3 S 3.1 ()

2) hdunaasudnaieseuindsamd 3.1 (1) uaznnil 3.2 (A) Tneldaaniiaed
wazldgaumaliiunndietu dmnssi 3.2

3) Fungumafl 60-70 esmeaidea Tathedeau 1 n¥u/ans ileviinis
Fnénaendfuidrnuiueen dsnmil 3.3 ()

4) UPuneaauaiald 10 wd fan i 3.3 (3)
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5) ¥1FUNAADUNHINTWINILAINTD 4 31991817 waztnbuRalALAa fan1nd

3.3 (a)

6) FNNHIUNITRUNILYNUIUNUSEIUAT L*, 2%, b* hay K/S A8LA309

Y

aualesinlnilmes kazUseiunINUANTAYBIABNUN

M19199 3.2 anEnInadeuMuUinIsKiindwinza aglvinaind

uteasd | 3 L. ..
Lo dnagene | @15UU PUUMAUNUNG | LIAINITHUNE
gns | d@usagy . . . .
. (n3Y) (n3w) GNGRISRITER)) (W)
(n3%)
1 96 1 3 130 2
2 92 5 3 140 2
3 87 10 3 150 2
a4 82 15 3 160 2
5 7 20 3 170 2

(%
Y

ANNSUTUNDUNITANLINIIANEINTUNITHUNE T9351882L08AAIRNS197 3.3 1191
ANTUNITEBNANIENTAUNTMINZENINATTN 3.1 Balaungnsi 3 Inedldiunanwlefiun
ﬁ%%agﬂ 87 n¥u Awsnilnazme 10 N3 uagans¥u 3 n3u 531 100 NSy ludiuvesgumgii

a A v a = Ao o &
wingaudenaNe13en 3.2 tngldaaumall 150 esrwadiva uasilvunausiall

1) WSIUIUNAFOUNHIUNTRUNGFMBEATN 3 AT 3.2 (n)

2) UNFUNAFDUINLATOIDURN 3NN 3.2 (3) waz(d) Iaglanannananu wagly
QUNINAIN 150 BeFwaLTYa AINNT19N 3.3

3) fut1gamgll 60-70 s wallua Taung1a199u 1 nSu/ans Wievinns
o v Aa 61 a ) P
FNAN9 LIANUNAIWLAUDBN AINING 3.3 (9)

4) UPuneasuaniald 10 uad sanwi 3.3 (3)

5) UNTUNAADUNHIUNITRIAIIINTD 4 a19A281n kaztlUmnlAnAa AN
71 3.3 (a)

6) i uMsiuiIzgniuUTiludl LY, a%, b* uar K/S mewased

alalasinlnilmes wazUseiumnuANTnveIaIe U
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a ~ aa o a A
M1919N 3.3 aﬂqjgﬂqimﬂﬂau‘wqL'Ja']IUﬂ']3NUﬂaV]Lﬂ3J']3?'3J Iﬂﬂiwqquuﬂw

utsiun | 5 L L
L. dusdgme | @sUU | namselng | gumndniing
ans | dnsagy . . - -
. (n3x) (n3w) (W) GNGRIERINER))
(N3%)
1 96 1 3 1 150
2 92 5 3 2 150
3 87 10 3 3 150
4 82 15 3 4 150
5 e 20 3 5 150

s e A

(n) Iunedou gaunnil uay (v) IASeseUTIEINIAi ML (A) dTunadeuniing
wawind gaunadl waziiald AIM591 3.2 wag 3.3

= g = a ~ o
AINN 3.2 TUWQUﬂqﬁﬂﬂwqqmﬂﬂuu LLa%L’Ja']I’L!ﬂ']ﬁNUﬂﬁ

+
E?
1%

(M) YT UNPABUA1IAIBUN

(n) faigaungil 60-70 () WBunageuwnald
perwaLtyd Tau1ena1eau 10 W avonuazinluanlviLiig

1 NSU/a05
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mwﬁ 3.3 ﬁu@l@Uﬂqi%Jﬂéﬁﬂ (mswﬁﬁuﬁﬁ’;mﬁuaaﬂ)
3.5 AISANEINAAIULTUTUVDIAISUDSHAUN fanN1sHUNAlUaaY 66 Al8FNg

Anelnazne

o v =

P1Eluaau 66 NHIUNISAUNAEEHNIDINENALADWAINIVIINITUDS LAUNAILENS

[

wosuaun 3 ¥ila Ao adundn a1sdu wazqud eududusineiu lnedsnsvhuesuauings

o Y a 6

NSAUN LieNaNIIAAE YN NHUNSTINBS WAL AUR ATl U YIRS UAUY B

a = ° = aow & a A 1 o & A ¢
Laaﬂ%ﬁﬁ'ﬂLﬂﬂqgﬂﬂ\m"lwqﬂqﬁﬂﬂ'ﬂﬂl I@IEJEL‘UQWU'JQEJULa@ﬂEﬂG]SV] 3 IWSNﬁQUNﬂNﬂQULL{]QWNW

(%
v

@593 87 ndu Awsann Hnagme 10 n3u wavansdu 3 n3u 59w 100 N3N Fellduneudadl

= s ¢ _a o v = Yo ! .:4' ' [
1) RSYUAITUBILAUN FUNLKAN dTEN AU Iﬂﬂl‘d@@lﬁmummﬂmﬂﬂuma

9

Usunaudn 1 3ns A9m19799 3.4 219 3.4 (1) 219 3.5 (1) kae 3.6 (n)
2) Wauasuaswauy nudlaltaudiunaulvaraeniu

3) iFunaasultatiualsazatsuasuaunuaazs Wual 10 uil a1eeietin

v o

q¥e7n warANLWNNgM)Iviod FanINA 3.4 (1) 219 3.5 (V) Uag 3.6 (1)

Y
4) diiunsieizgninanUsue LY, a*, b* uaz K/S el

aAualasinlndlmes wazUseiumnuALTRYaIaIeRun

5 | i J
y/ \ > N N 2

) UnFunadsulasluasazane L‘ﬁumm

S M
(n) asazauaiiuwan

AIR15199 3.4 10 W9 ANMIEUIALZDIN WAZAN LI

AN 3.4 TUNDUNITTNTUNAFDULSL DS WAUYIATIILNAN
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@) thaunaasuwtadiuaisazateiduiian

(n) @savaeansay

FIM1519N 3.4 10 W9 A9AUUIALDIN WAZANN AL

AN 3.5 TUADUNISUITUNAFDULILBSLAUTIANTHL

&)

1

£

@) thaunaasuusasliuaisazateduiia

(n) asazanequd

M99 3.4 10 U7 AN9MUUNAZDIN WAZANN LA

=

i 3.6 TuneunshFunedeULteTLAUIUE
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AN5197 3.4 N1SAENYIVRN WALHAVDIAUUTUVDIAISUDSHAUNFBNISAUNEN LAY 66

wdaiad | . ) o
. o GIANGIA9R! d13UU YUAUBDIATT | AIULVUVU
dnsagy . . .. Lo
. (n3w) (n3w) waskAUY | (NSN/8nT)
(nsw)
Tailvans
87 10 3 o -
HDILLAUN
87 10 3 atlalvan 3
87 10 3 atlalvan 5
87 10 3 atalvan 7
87 10 3 atluwdn 10
87 10 3 atalvan 15
87 10 3 ansdyl 3
87 10 3 Ansd 5
87 10 3 Ansd 7
87 10 3 Ansdu 10
87 10 3 ansd 15
87 10 3 U 3
87 10 3 U 5
87 10 3 U 7
87 10 3 U 10
87 10 3 U 15

3.6 MINAFOUAUNTTAINKA (stiffness test)
3.6.1 NISNAABUAINNTEANKN (determination of fabric  stiffness) 1195§1U

ASTM D1388-08 [24]

o Y a

PERunluaau 66 ANIUMINISUBSWAUNAILAITUDSLAUY 3 ¥Tin A

atlunan ansay wazaud legldanuduturesalsuasuauyii 10 nfudaUSuImun 1 anT el

q

TgEnApUNTRLNIUNITNAED UL ML US s UBUAINNNTEANIUDININDU WATARINITAUN gl

i ¥
Y v a

YUNDUNIU
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'
a1

1) wisudunaaeusuin 6 x 1 7 lnsdaduneaaeuluaniaefiiiunisi
wasuaunt wagliliunsiuesuaun uasknouiiu auwulduAeNe Lasidumedu eg
aw 5 %u

2) nageuaunsEAslngldiadesmaaeununsEiavesn fanwi 3.7
(n)

3) dunpranuldsevesiusartuitegaulfasevesineufion uasnds
fanfluannesneg Mawiensuaziaiedu finmd 3.7 (1)

4) Juiinua hags189IuNa

§ \ - (@) MyIniNenANULADYDINT
(N) 1AFDINAFBUAIIUNTZANVDIN D o
NOUNUN WasaINuN

AN 3.7 NSNAFBUALNTLANNVDIHN

3.7 ASNAFRUENURANUAINUYDYE (colour fastness)

a

T Ruiluaew 66 Arrwinisuesuawimeaisuesuaw 3 aila Ao aduwdn
a19du wazqud 911013199 3.4 Tagldarududuvetalsuasuauin 10 nSusoUsua

1 8n5 Weldnedeu uazUszliunaninisilasunlaseesd (color change) UUTIUNUNAADU

(%
Y

Tneldinsgana d@1nsuusefiuanIsiasukUauodd P9ivanun 5 sEaU Aake 1-5 956U 5

A 1

el' o v d' A v d' ! Y] a Y
"0309'3’]ﬂ']iL‘lJaBULLﬂaﬂmaﬂau@UVI@@Wi@%@"UWQU@SWq@ A3UTEAU 1 "ﬂgﬂa'l@?']ilﬂqi

¥
a |

a = d' A o P a a L. v
WasULUaII9sduINNgn ®I0gAuINNgn wasUsziiunisaaoud (color staining) UMM

' o
A A v

wuvAadulelaslinsdana damsunisuseluansAc o uaRalinanun 5 SEAU AIWE 1-5 &9

o A a X a v a Y a1 v a ! Y] N Y
80U 5 Q%ﬂ@'ﬂﬂqimﬂLU@UGU'E]QE‘TUUN']LLUUW@W@WULﬂUIEJNﬂ']u@EJVIE‘!ﬂ A7UTEAU 1 Q%ﬂ@lﬂ 4

a v

a & = o a Y o a' ] &
ﬂ'ﬁ@]@LTJ'E]U‘YJ@\‘]?"UUN']LLUUWWVIaWEJLﬁTﬂEJNﬂ']QJ']ﬂVI?!W IWEJGUUG]'E)Uﬂ'ﬁ‘Vlﬂa@‘UNﬂQU
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3.7.1 NINAADUAUAINUERDNIIENAN (colour fastness to washing) 11%M3g1U
SO 105-C06: 2010 [23] FeagnadeUMNANTIZNTVIAGBUT ALS (aeunil 40 earLALTYE
USunaansazanensdnien 150 faddns a1 30 wiil wagldgniwandiwiu 10 gn) laedl
FupeunsneaeUNd
1) WeuTunAEDy way f1 multifiver 4R 40 x 100 fadwns InefnTy
neaevluannefiiunsviesuaudt waglliunsyuesunuy sgnses 2 Ju (aoduusnly
dmdunsnaaou luduvestuiiaedddiuisuiiouluduneunisuseidiuna) wazdh multificer
UM 40 x 100 oesay 1 Fu
2) yhmslusuig 4 ruvestunaadeuludiuvesdin multifiber usunse
Frusmisansdu (F1u 100 Tadiuns) fedufedundestumvaagdevesiuinlusening

ANSNAEBU FININN 3.8 (1)

(%
Y

3) L%m%wmaaummﬁumqmmﬁ 40 RIANTATYE kazlIaT 30 W9
Fannil 3.8 (1)

4) Wgnndnnaudiuau 10 gn taadlunivu (container) Yarh uaziy 1d
adluedomadounIsiuA3esUsEa 5 Wil V'?qﬁﬁaiﬁqmmﬁﬁummmuz LAZAUGNAN
ﬂauqmmﬁwiﬁuamwﬁéfaamsmaau Fanndi 3.8 (A)

5) wlsuasavatonsdnendudu 4 n¥u/Ans Tanildesenansazans
m%n‘n/\laﬂﬁaqﬁqmmﬁwi’lﬁuaﬂnzﬁéfamwa%maau Fanni3.8 (1) uaz ()

6) U1A1UUE (container) 99na1NLAS DA ULaZITARA w%fauﬁ”’ama
ansavanonsdnilen 150 Jaaans ldadlumus ezt duneaeuiimsealildadiy Uadiuazth
ndullueSemagou Wua 30 wift fannd 3.8 @)

7) drlduriuminigungiivies lasliiuuuianateidulesgauuuly

[V VA
Y

vugunuisifiotostunandowvesdieguuiununeaen

8) Uszulunarinisasuwiawesd (colour change) VUTUNUNAEY
Ineldinsdaina

9) UszifiuAnsanideud (colour staining) vufuuudnnanedule Tneld
LASEALNa

10) Uufindeyanldanmveaessadlunuunesuiuiinuanisnaasuy
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(n) AnunaaaUAY (v) gl 40 samivaLTea (A) Fanadnlanidudu
1381 30 W19 4 N$/ans Usuagnivan

A °
NEAIBINAEU UIU 10 an

(1) answadinlglunisnegau () FIgnWonNIuTU 4 () USunauansazany

AU/ NanWan 150 Aadans
AN 3.8 TUNDUNNSNAABUANUAINUANDNISTNAS

3.7.2 MIneasuANUAImudion13Ung (colour fastness to crocking) WMIFIU

SO 105-X12: 2016 [23] naspUMITAginviuTunagouisluantsuiandonlneginum
avuuBuneaeuaLuIsBuLasuuIdness Inegluin 10443 Sadums 10 afannglu 10 Furdl
(1 afy/13un?) Tneflusenn 9 iy Tnedidunounsvaaeudall

1) wisutunadeu 1un 180 x 80 fadluns lnedtunaaeuluane s
nsvhwesuaw wazliiumahuefuau muuuiduiiens uasidudedu ednsas 2 Fu

2) BatunnaeufiuiAiomagou danmi 3.9 (n) fifinszanunaefiney uay
Hrhasoutunaaouiiodaliiuy

3) w3euthdnus Tuan1izuiinnamsalans Rubbing finger wagldfiniu
Fuih dmsuniludunadhiu Rubbing finger mﬂﬁ’juﬁ’]miqﬁﬂ‘llﬂLLﬁﬂ/LﬂﬂﬂUu%uVlﬂaaUﬁ
wslUIPaae 104 + 3 Sadluns 10 afaniglu 10 Fufl (1 asy/1 3undh) Tnefiusane 9

sy INsMeae uamULLIAEEY LagkuInenaweniu AN
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4) wisukwMluanslen owmude 3 wagldtunaaaulminuigiv
iulen 9ntumnd1v1e wiangaumgivies in1snaaeumuLuInedy uagkuInen
WeAAY AININN3.9 (A) YIA1TUTEEIUNNSAALUUEVENIY1Y Cotton rubbing NIN1UNISNAGDU

Ingldinsdananiuunsgiu IS0

(N) NAADUANUAINUEADNNT (1) HNVIIANTILLIAS

LY

ng (Pene/medu) (Aene/meBu)

(A) HNUENMZeN

A 3.9 TupeUNITNAFBUANNAIMNUEREN1STRY

3.7.3 vAdauAuAMUddBLuie (colour fastness to perspiration) 11RM351UNNT
NP 1SO 105-E04: 2013 [20] nagausluanzvidenidunsa-ane lneddunaunisnaaau

v

MINETANIENTA LAz Aol

¥ 12
a

1) W38uFUNAEOU waz 11 multifiber YuIR 40 x 100 Aadiuns laadndu
neaevanyl¥ansuesaw waglildansuosunuyt etz 2 Fu (nsduusnldvaaoudiuiy
Faosidusuiioulutuneunisuseidiuna) way &1 multifiber ¥17n 40 x 100 Jadluns 9ens
ay 1 %ﬂu

2) ¥msusudiing 4 duvestunaadevludiuvesdin multifier LEUSUAN
p3sfuENIIAesi L (F1u 100 dadiues) feidudnedediedestunisugagevasiuiily
SEIINNTNREBY FanNTi 3.10 (n)

3) wSsuasazastefisnluan1izas fins1edl 3.5 wavansazaolnie
Fienlugnznse fems1ad 3.6

4) Yaiuneasvusiaviuutluaisavaroitofiouindouls waielsi

a v I3 = Py v a Y PR Y o
UNNNUMBUTULIAT 30 UN LL%‘UUW@ﬁ@UI‘ViLUEJﬂW'JﬂUC‘]a@ﬂ Lﬂﬁqiagaqﬂaﬂﬂua'ﬂ%wﬂﬂLLﬂ'J@ﬂ

QEung)
Juansazarefiunniiumsesn (MIsldkuszAsaAvinn1sUIALENA1Saza18MdBLRBuaIuLAY
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29N) UNTUNAFIULAAETUINSLITENINUAY Acrylic resin plate Tulp3es Perspiration tester
Usunseslndusing 12,5 Alavramalaglduvisiininnaviu (1A399 perspiration tester ) g

ANN3.10 U LAEAIN A (TNLUURLINUNIFBIANIY)

a

5) 1A384 perspiration M3tugouTionmall 37 + 2 ssenwaidud [ulaa

Y

4 G309 HININT 3.10 (9) (IUUULAEINUNEDIRN1IY)

A15199 3.5 @uUsenounay YSuiavesansaraieiefien (@n13ean9) [20]

dulsznauasaranewioion (@n1za) U (n3w)
® (- histidine monohydrochloride monohydrate 05
(CgHgO2N5, HCLH,0)
® sodium chloride (NaCl) 5
® disodium hydrogen orthophosphate dehydrate .
(Na,HPo412H,0)
® disodium hydrogen orthophosphate dehydrate )s
(Na,HPog4, 12H,0)

ansavansansiaiinesenisiuuuluwInUsues (Viumetric flask) Tatiugunns 1
a5 aniuUSuasarandldll pH 8.0 = 0.2 lagld asavanelmienlonsenles
ity 0.1 Tuadedns (usudua pH (Feusumsazanglminnadaeuldo)
[20]

A15199 3.6 @rulsznaulay USunaesansaranwiNeliul (@n1egnsm) [20]

dulszneuasaranewioisy (@n1ze) Usua (n3w)
® |- histidine monohydrochloride monohydrate 05
(CeHgO2N5, HCLH,O)
® sodium chloride (NaCl) 5
® sodium dihydrogen orthophosphate dehydrate 90

(NaH2PO4+2H20)

AN5a¥aNaITANAIT18NTSAUUUIUTINUSHIAS (Viumetric flask) TTiuSunms 1
ans antuUsuansazanelidl pH 5.5 + 0.2 1ngld ansazaneluidvulansenlemdudu

0.1 lwasodns \Judiusum pH (Foumdouarsavarelnivnadsnouldu) [20]
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6) WFunaaaueeNIINGey wazi lUuvIunIngamniivies (uuuideatu
USGONGRRPE)
7) UszilluAnniswaguuuasduazainisioidend lagldinsdainaniy

H193371U 1ISO

AT

(n) iFunegeultaluasazatuwite

() MITUNAFDUUULKUDLARAA LTI

) I I = Y % t:y
Wisnluaniiznsa-ang LWuan 30 ui bNITNUIDBDNANNYUNAETDU

(m) Tduismtdniuuusunaaey (4) WLATRIBUNIDUNAN 37+2 BIA
WAL EANIY 4 F2lad NUULe8NAN
Towsts wazUseiiuna

AN 3.10 TUHBUNITNAFBUANULAINUARBLIBL el UAN1IZNTA-ANa

3.7.4 YAdBUANUAINUARDLEILAALTAEN (colour fastness to artificial light xenon

arc fading lamp test) 1195§1UAINAGBU 1SO 105-B02: 1994 [23] anneilddmsulszme

1%
§ o

glsU lnwan1iznisvegeuil agldinunnsgruaudniduntu (blue wool) 1 v 8 uaina

o v
(% v A

UseiuA1AUAINUYD9E F9TvunaulunTNngay A9l
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1) fiarunsguudniduatiu (blue wool reference) L1-L8 9119 15 x 80
faduwns eg19ay 1 3u wazihundauunseauwudeden andutinseawudsdvdnduunle
UK RsEINRUdRFUIRuATwlaamudie fan1ni 3.11 (n)

2) FATUNAFRUTHNIUNITUOSUAUI Meaduman a15dy uazquad wazgh

RURAUAIUNISUDSLAUN YUIR 15 x 80 TAALNAT 981982 1 FU LAzt UIRNAIVUNTEAN LT

v v
fl 0o Aa a

dvn ndudhnsganwudanlediviunsgiusudaidi SulasTunaaeuasmdmisinudie
AININT 3.11 (V) waz(A)
3) R1N1995IUVUERTAUNIY KASTUIIUNAADY 119AIVUNINALAULAE

AanIny 3.11 (9) uagtidiaseamaaau Atlas sunset-xenon arc tester Uagtgeningyn 9

1%
o

ATeTILNe quATU 4 Falus LilegAuUasuLUaeId U s T INvUdR AR wasdueu
NAFBU F9NNNI3.11 (3)
4) drrunsgruvudaddiituesndainiaiomageuriaunussiiiunig
Waguuwlasd lagldinsdanauseiiiunuuinggiu 150 vimsuseiiuginduinsgiuvudnddul
Rumneay 1 138 L1 fianstnanuifuinsdanasenu ¢ vsell @dihifesseu 4 Aadlid
=
N1TFAN)

£%

(4.1) MR IuUdRIFUIRuIneaY 1 vise L1 dilduiduinsdaina

o a ¥

sev 4 (§lddaane) WidaunesgurudnidinSuidiluounaseaunssiadunsgu
yudn AhGuiensTenwhtunsdanasedu 4 uddidumanade 4.2

(4.2) ErdnsgrurudaFiidumneae 1 ude L1 1iansBaataiiy
insfanaszdu 4 HuflSeusesuda Tirdnnesg uwudnidi Sumneay 1 vie L1 ey
futununeaey ilefinnsuinuneaeutulatsdifidinisiaaamiAuiuasgiusude T
Sumineiay 1 wie L1 S3al%An1sdnenswestununageututy o danviiusesud 1
($1897AN1539979 (colour change) wWinffu 1) wagihTunuiiiianisdaanasedul 1 nSeufy
frsnmsguauda EnGumneny 1 vie L1 senainieiemadeu (hifeseiuuasde) wasin

FunaaouTudelUii1lATomaaauIUNTITUBY 9 ELAANITTAINNINININTFINVUERT

£ (%
a a

A1nRduTuseld
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(n) &1 blue wool () WSLUTUNAADU (@) Unszaulaiuiu
NaaRURINlLADINT

Tolmuas

YAADUINNUY (2) YITUNAFDULY AT DINAADUANUAINUAD

| = a iy
LAY 9UNI19EUNS VAR UL YA UUTUNAZDU
LAZINNISUSELHUNE

AT 3.11 JURDUNITVIAFBUAINAINUVDIEADUAILAALA BN

3.7.5 wmaaummmwuﬁﬁiaﬁﬁ (colour fastness to water) 41R5§1UN1TNAEADY 1SO

105-E01: 2013 [23] Tneiidunau il
1) W3guTunagey uas f1 multifiber 2u1R 40 x 100 fadwns lnefnty
negevanMldasuesunuit wazldlduasuaus odrsay 2 u (asduusnldnaaeudiudui
aodldiusuiteuluduneunisusvidiung) way £ multifiber 4u1m 40 x 100 Jadwns 08

ay 1 au

[
Y

2) ¥msifusudinie 4 duvestunaaeuludiuvesdin multifiber LEUSUAN
A3 TIeasd L (F1u 100 Tadiuns) dedudedunntosiunisnandeesiuriilu
SEMINNINAERU FInInl 3.12 (n)

3) wlsuingu (Gunse3)  anduihdunedeundasiundlutdiwsenls

wiiialingaumagiiveadunial 30 w1 udunageulnleniniunaen aisasalgeenuddld

Y
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Wi Wukusza3darnisiinenaisazanewiafionduivesn thiunedeuusasiuang
T¥5zminunu Acrylic resin plate Tuia3es perspiration tester Usuip3osliidusing 12.5 Ala
Unamna Tnelduvisiminnariu (w3es perspiration tester ) fanmit 3.12 (v) uaz ()

5) YuA3e perspiration Mslugeuiigamyil 37 + 2 ssrmiwaiea Lan 4

Falua fannd 3.12 (9)
6) WTunaaeueenINgou wazthluuviunnNgungivies

(1) NTUNAFDUU UK UDL AR AR LT

(n) UTuneasuimsoulindasluy
< ~ Y o~ 5 &
wn5A 3 Wunan 30 ud LN3AUNBBNAIINTUNAGFDU

i s
‘ AN s

() Tdurisdmdniuuudunaaey () WpIRIRUTIDMAN 372
DIAMYALRYEUIY 4 TkUe NNTULIBeN
AR wazUseuiung

AN 3.12 TURBUNITNAFBUAINUAINUYDIEA DU
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[ a (% 4 + v a ¢ v =]
3.8 msnauranfusnsadutandiluasu 66 Aunaledanidnadzne
3.8.1 NIORNWUUNENIUI
Wesndiluaeu 66 Mwdsldannnsyuiunisudngeanilsdslugnamnssy
&l 13 [d 1 a ! o + v =
ENUBUANANNLTINTS wazaanuluegeds wansunnmsvinssididasniends (backpack) &
Anunald lawn dnsanilnazneiandiunisyiuesuawisneadunin wazlidunsviues

wauv uvinseandagidukuy Ae nseilnlagmnends 91uiu 2 TuBedlguuuudianni 3.13

il 3.14 sduuuresnseiidasmendiildinniunsiuesuauimeatiuman (@)

wazlirIuNISTuBsWAUN (U31)
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AR 3.15 @PaTNIEAIUNLN @unsalansdnsiiletenazUsuanuenatsasnigls sraned

ANUNINBNBTBIS VLML NUasduA1sElunsedn

3.8.2 BMIASUUUGR (pattern) nanAagnszilnlaznienas
3.8.2.1 dnwsdgdnwaldmiun1sviwuudn (pattern) nszid laun ganan
P Al ° 9 o = = RO =
g eilglunismmuayalunisasiswuudn 9anenans nuneds eeildisenyanenandly
NFATINRUUAR PATBY LAZANTBININAS uea Ianld Avungeieglndiugananyulagy
WADUUAR F99neee walagldivungalunisasiawuudn nssidvinty ielimdla

q

LAZINYADNNTAS UL

SNuIAEYaNwal
VAN A,B,C,D
N 12 BT WSREf 2 BT A 2354 )5....),
90599
D(1,2,3,4,5..)
nReNaN AB, BC,DC, AD
2 AB(1, 2, 3,4,5..),BC(1, 2, 3,4,5...), DC(1, 2, 3,4, 5...),
9ABININAN

AD(1, 2, 3,4,5...)

3.8.2.2 5@l UUAR (pattern) dwmsunseiditasmiendsluanuided Uu
NTUIATITNUUUFR NADs0ABMATANITATIILUUARTIILUVADINR wagluuauilfsnsy &
fiaugaen lunisadeedann gIdedsldnaudasisnisaiileglugluuunsaiawuudn

(pattern) WUUADILA LWel¥aLN5AI93a5 1L UUARTINBTY F99xdITas e Al
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(1) A3ad1euuudn (pattern) nssslrumth

(1.1) @379N58U A9 26 LWUAIAT 8713 70 LWURLUAT AVUALA
vdnfiysuududneduge A, B, C uaz D mud1du 90 AB uay DC ugauusfananssening
W3 A Buag D, C

(1.2) 999 A Fainanmandonuwuidunsau 13.5 LURLIAT
Huge Al uazinninawnan Al 4.5 wufiuns Wuge A2 ntuiadiamsenionings
Al 14 wufimns 1Jugn A3 waginanga A3 Jaainawn 5 wufuns JJugn Ad 91090 AB
Faannawn 5 wufiuns [Wuge AB1

(1.3) 31037 B Inoennednglonuuuiidunsau 13.5 lgusiiuns
Hugn B 9nduianinasn 5.7 wufing 1uga B2 uarainge B aawn 7.7 wuimsidu
90 B3 annLduannga A suan A2, Ad, ABL, B2 uazB3 dnwil 3.16

(1.4) 91039 C $n08niNEI8iaAULUILTUNTBY 8.7 LUUFALINT
Jugn C1 waganndunuedldegn B3 99n3a BL Inauinnuuudidunies 17 wuiwns {u
30 C2 31730 C2 FAvonumediedie 12.5 loumluns Lﬂuf\gm C3 1AR1ne1N9A C3 3l 6
wwuins Juge Ca 91090 DC Fnantuly 6.5 wufiuns Wuga DC1 9 nduanniduldsiy
90 DC1, C4 uay C2 fanmil 3.16

(1.5) 91039 D AU NLMUMLNFAUNTOU 10.5 L9UFRILAT
Huga D1 uazanidumueslugiga A dlviszerainga A fla D1 wirfu 28.5 WwuRiums 91ntu
21030 D1 Sl 12.5 wufunaduge D2 weyantuld 4.5 Huga D3 a1ntu

anwdulAauga D1, D3 wag DCL aglowuudanssdiyunt fAsnw 3.16

D D1 DC [&1 = C

AN 3.16 NMNUSENUITAS9LATIUUARN LU TUMLN
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(2) A3ad1euuudn (pattern) nasilnumds

(2.1) @529059U 1119 37.5 LWURWAT 8717 38.5 LWURLUAT A1TUA
gavandipuusnudiefiuge A, B, Cuaz Dawdiu 90 AB uag DC 1Jugautsisnans
JENINUI A, B, D, C Uag AD

(2.2) 9N39 A TARULUBAUNTOUDBNUININYINND 9 LUURLUAT
Huga AL ntuninga AL Tnainasn 20.2 wufies uge A2 90 A3 Taasunainga A
PuLUIdUNTOUAMABY 20.5 lwUALAT LA¥aNga AB fnainawmn 19.6 lwuRlmsidugn AB1

(2.3) 91n99 B F9a1nasunnuuuidunsou 9 wufiwnes 1Juge B1
ntuanga B freenumednedle 15 wufung Huge B2 1n9a B2 Iavanumsdieiio
3.5 iwufiums (uga B3 99090 B3 Tnanasn 0.5 wufwmsiduga B4 9ntuaingn B3 fn
ganumdeile 6 wufwens 1Juga B5 uwazanga B5 Jnainawn 16 whwns Wuga B6
a1ndIN9A A2 KA A3, AB1, B6, B3, B2 UayB1 fanwil 3.17

(2.4) 31039 C 980NN I8TDMULUIAUNTOU 4 LBURLUAT
Juga C1 wazannidunuesludagn BL 91090 B Jnasnmunuiidunues 28.5 wufiwms Ju
0 C2 Mntumnidulfannnga C2 lugsa DC

(2.5) 31N39 D 1A08ANIMNNVILDAURUIIAUNTOU 3 LUURLUAST
Jugn D1 wazannidunuedludsgn A2 91n9m A2 asunauuuadunues 17 wufues 1uge

D2 nuuandulasaInga D2 lUdn DC aglanuudnnssidumas danm 3.17

375Cm

1]

A5 Cm

-

D D1 oC 1 C

AN 3.17 ANUTENBUITASLATILUUANN LU TUNS
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(3) Was1nuudn (pattern) wnszidianuly
(3.1) @3719n50U 1119 24 LWURLIAT 817 37.5 LUURLLAT NTUATA

wanfiguuusudiedug

YNNI A, B iag D, C
(3.2) 31n3A A TANIULUILHUNTEUBDNUININUINLD 8 LWURLUAT

A A B C uaz Dawua1du 9m AB, DC uag AD 1Uugauuannans

Jugn AL 90 A2 Taanasuna1ngn A ausuaidunseud@masy 1.5 wufiues aindulasein

90 AL 177190 A2 Waga1nga AB aa1nadu 6.5 wufiwnsiduge ABL
(3.3) 91n30 B In80ni1Medelon1ubuitdunsay 1 [wusiing

Juga B1 91niwangn Bl daanaun 1 wufiuns 1ugn B2 91090 B Taainanuuuiidy

nseuAmALNaN 9.5 wuRluns 1uga B3 91ntuainduldiininga AL H1uga ABL £330 B2

waganLdulAsaINga B2 1191qn B3
(3.4) 91090 C  Tadesvingu 45 oeen 5.3 wufiuns 1uge C1

a1nidulAsaINga B3 H1uga C1 §99n DC
(3.5) 99090 D Faudevinygu 45 93m1 8 lwuRiung 1Juga D1
N1uINgA AD Taanndumisuinde 2.5 wufiwms 10uga AD1 annidulds a9ngn A2 liu

90 AD1 f193m DC 9glauvudnduninssidiniuly asnw 3.18

375Cm

24 Cm

2NN 3.18 AnUsENauIsas19lasIwuUAaRInsidn Ul
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(4) AWasshuusin (pattern) MnszidBuauuen

(4.1) @$19N59U N9 28 LWURAWAT 813 37.5 LUUAUAT A1UARA

v A

wdnfiyauuduinedugn A, B, C uaz D mudfu 90 AB, DC uaz AD LHugautsianans
F¥WIUUI A, B, D, C uag A, D

(4.2) 31030 A JAAULUAHUNTBULTININI9IED 8 LgURLUAT
Huge Al 90 A2 $nasnainge A mauuiidunseudivasy 1.5 wufilung 1uge A2
aniduldsannga Al 17iga A2 uazanga AB faannasn 7 wufuasiduga AB1

(4.3) 91090 B Tmoenunadieienuuundunseudivae 1
wufns Wuga B1 9nifuainge B1 fnainasn 2 wufiues WWuaa B2 99090 B Tainana
wdunseudmasuasn 8.5 lwudlung 1uge B3 91090 B fnanuuuiidunsevdimasy
sonuedneile 9.5 wuRwms 1uga B4 wazange B4 Tnainasun 6.5 wuRluns 1uge B5
ntuandulAInInge Al K1ugn ABL uazqn B5 f99n B2 uazaniduldsainga B2 wnilqn
B3

(4.4) 97090 C Todevvigu 45 oeen 5.3 wuRiuns WWuge C1
a1nEulA91INA B3 H1wgn C1 §i9gn DC

(4.5) 91n9a D Iaderinygu 45 93m1 8 lwuRiung 1Juge D1
9NEUINTA AD Taarnidumernile 2.5 wufiues WWuga ADL arnudulds :nga A2 sy

30 AD1 f193m DC 9glauuudnvurinssidiniuuen A 3.19

37.5Cm

|:74 Bi

AN 3.19 AnUSENBUITAS19lATILUURRNINSZIUNANUUBN
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(5) Aaad1euuusa (pattern) Tusasionsziih
(5.1) @319n50U 1319 8 LYUAUAT 817 10 LWURAWAT MUUATANEN
fapruusudieduge A, B, C uaz D auady
(5.2) N30 A Faa1nauLuIdunNTaUAE 3 WwuRluns Wuqn
Al Uazina1naIngm Al 1n9de 0.5 wuduns aindulawidagn B 91n3n € 3a
panuMItnedio 0.7 lufums WWugn C1 waraniduldsmings C1 118gn B 91ntuatngn D
foantulunuuundunsevdvien 15 wuiwns [Huge 29090 D1 anduainga D1 undl

qn Al waza1nidulAeeinga D1 11899 C1 aglauuudndudasiodinseidinuuen

AININ 3.20

10Cm

Al

TR -1 S —

D1

D @ c +

AN 3.20 7nUSENaUITESATHUUARTUARGRBNTELUN

(6) IasawuUAn (pattern) gmﬂimﬂwsﬁu

(6.1) @519n58U N34 14.6 LWUAWAT 813 32.5 WURLUAT AU
omdniiyuuusnuineduge A, B, C wag D mudiy

(6.2) 930 A FAMUUUIAUNTOULNININIYNER 1.3 LUFLInT
Jugn A1 29090 A amuuuaidunsaudiuivnwande 8.5 wufues 1ugn A2 uazinain
a1Nn9n A2 2 lwudues 1uge A3 ange A Teennasnamuuunidunsoudinasy 6
wuRlmsdugn A2 anidulAsnInga Al 11790 Ad uazaInga AB Fnainasun 2.5 wufiuns
\Jugn ABL annidulAsangn Al i1ugn A3 f9gn AB1

(6.3) 9109 B Fnoenuvnedneiionauuaidunseudivasy 1.3

wuwns Wuge BL 91ntua1nga BL Taanasun 2.5 wuflues 1uga B2 91n3a B 1nain
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PuuIdunsoUAMABNAN 9 lwuAluns 1Juga B3 anniduldsainga B2 undiga B3 91n9m
B faanuuuiidunsevdnasuooninnisdiede 7 wudmng 1uge B4 uaza1nga B4 nainas
11 3 wuims WWuqn B5 Mntuaniduldsnngn B2 g B5 S ABL

(6.4) 990 C  Faudeavinyu 45 936 4 wufiwuns Wuga C1
a1NEUlATAINTA B3 H1uga C1 §99m DC

(6.5) 9nga D Fawdewvinygu 45 996 4 wuRiuns 1uge D1

91NN ANEULAT 9IN9A Ad p1uga D1 6390 DC aglauuudntugiunszill danim 3.21

14.6 Cm

A 3.21 andsenevitasilasawuuingunsei

(7) FWasWwUUGn (pattern) @edzwIgun

(7.1) @$19n58Y A919 15 LWURLUAT 817 43 LWURALIAT N11UATA
%é’ﬂﬁ@gmuﬁm%ﬁmﬂuﬁ;@ A, B, C wag D myuansu

(7.2) 9930 A I8N NTLEALUUIFUNTOU 13.5 LWURLIAT
Jugn AL waz¥aainasunaingn Al 2.8 wufwns Wugn A2 9ngn A Tadesvinyu 45
23¢ 8 WwuAAS 1WuYR A3 Laga1nga AB Taa1nad 1 wudwnsiluga ABL

(7.3) 91n3A B I008nuMNEeian ubudunsay 3 LouRuns
Huqn B1 1intiuningn B Yaideavingm 45 asen 1.3 wufiuns WWuga B2 99090 B Taninana
wdunseudmasuasn 5 lwuRung 1ugn B3 annniduldsainga B2 u1ign B3 91090 B
Fnmuuidunsevdmasuesninmeinesle 7 wufung 1Wugn B4 waza1nga B4 aana
3 Lufms Wuga B5 Iniuanidulfeninga B2 Hiuga B5 F9qa ABL anniduldtaingn A3

H1UQA A2 Uag ABL §1990 B1 wagainidulaAeainga Bl #1uqn B2 fisgm B3
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(7.4) 31030 C TRgonUINNIELoMULUIAUNTEU 3 LUURLUAT
Hugn C1 wazainge C1 Taeenameineiionuuuidunsovdmasy 8.5 wufims Wuqa
C2 9100 C2 Faantuly 4.8 wufuns iugn 3 90 €4 Yaaanainga C1 3uld 4.8
WwuAins waraInge DC Tatuld 4.5 wufiuas 1ugn DC1 ainduainga DC1 Hwgn C3 i
90 C4 uaganiadulas 31 C4 5990 B3

(7.5) 99090 D Fnandusnuiuandunsou 4 wuiung [Huge
D1 91n97 D a1nidumuedriigy 45 83m 1.5 wufiwuns Wugn A2 91090 D Jadhunmneun
fomuuundunsoudvaey 4 wuRns Huge D3 91niuaInge D3 Fadumieniie 9
wuiiuns Wuga D4 uazTeantuly 3.2 iwufins 1Hugn D5 9ntduaindulfaanga A3
H1ugA D1 ey D2 699 D3 waza1nidulAsaingm D3 w1uge D5 699m DC1 azlaluusin

ANYALINIYUT AN 3.22

15Cm

-

4 0 N
D D2 03 DC (=] c1 [

AN 3.22 NNUTENBUITASLATILUUARANGAZNIEUN

(8) Faasrauuusia (pattern) Tunszithanetn
(8.1) @379N50U N1 8.5 LWUFWUAT 8717 19.5 URUAT A1UATA
vaniiyausudneduge A, B, C uay D mudy
(8.2) 3190 A Fardanmsunilemuuuiidunseudinde 1.5

WURALAT KAz A TnainasaunuIdunseudvasy 1.5 wufiwns [Jugn Al uay A2
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9190 A Iaidsaviygy 45 93 1 wuiwes 1Wugn A3 andulAseings AL fuge A3 unds

90 A2
(8.3) 31n3A B TALN1IMI9UNTDMUUUIAUNTOU 1.5 LURALIAT

LazaIN9A B FAainasuimuwuidunseudviaen 1.5 wufuns Wuga Bl waz B2 91090 B

Tondeaviyu 45 een 1 wufues 1Wuga B3 a1nduldaninga BL iuga B3 undiga B2
(8.4) 9130 C TAUIN9VNToMUIUNFUNTOU 1.5 LwuRluns

Laza1ngn C Iannasnauwuidunsoudmasy 1.5 wufiwns 1uga C1 uag C2 9113 C

Tadeavigy 45 asen 1 wuiwes Juga C3 anduldsaingn CLswga C3 undagn C2
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anunsarleindseansnnlunisianizvesd@nun lendu Tuvazidgrnuliarailun1suing

tarasuszansnmlun1sianizvesdnuiiazedias d1usuan a* wag b* danduulintunans

TARUULAN I UaR UL aNLAY WALLADIAINATSU
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A1519% 4.6 Ad L*, a*, b* vusnluaau 66 Nuukazliiiun1stnane tneiunaledneanniln

avne glaa1veInIsHEndNwnnaneiy

< ANYBIARUNNDUNITTNAS ANYRIANUNNSIN1TTNAN
1= ~ I5e)
S = s , ,
S| g8 dnuang dnusng
g | 2 ¢ L* a* | b R a* b* R
S S 1NNTRUN NNNTAUN

QQJMQQ‘?MEN 60.68 | 10.99 | 22.32 70.96 .27 19.53

1 150 56.69 | 11.54 | 24.43 59.46 10.94 | 21.85

2 150 56.17 | 11.35 | 23.69 58.19 11.04 | 21.46

3 150 54.38 | 11.80 | 23.67 55.78 11.53 | 21.52

4 150 50.45 | 1294 | 23.48 51.46 12.05 | 21.73

5 150 49.52 | 13.07 | 23.31

51.49 12.65 | 23.16 -

AN 4.3 WERIAIANUTUVRIARNN (K/S)  vuknluaau 66 NN1u wagliriunng

Fna9e IngRunalednsannidnazns Tagluiavesn1sudndnuans1eaiy 39nAIWA 4.3 Wuln

Y a

ANAUTNAILLUTHUANLNAALINTNE NIRLNNIUTNAN AL NFINISTNANE NA1IAD wiald

~ aa = a 9 o -

WA dndNuuIuaNudNdidY tasdmuln diuineunsdnaslAiaudiveddgs

A v Y 3 e’l’ a a & 1 a A 1 4 o w !
ﬂ’J’]N'TW&I‘W‘VIN']‘Llﬂ’ﬁ‘*ﬁﬂaﬁﬂ‘l/l\‘iuLWi’]Sﬁ‘WNWﬁ’D‘ULﬂu‘VIEJE“J‘UUN']‘lua’E]‘N 66 annn Q@@@ﬂl‘ﬂi%‘w’i’]\‘}

A1SYNANIVITIIANULINEVDEN NN IUNN TN AT ANaRN A
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8.00

5 6.12
5.67
2 600
g 467 5.20
= 4.19 4.23 4.64 e
N= 9
= 4.00 3.67 , o v
é 208 3.15 - ABUNIITNA
. O wAINTTNANa
2.00
0 1 2 3 q 5

VAINE (Un7)

L4

AMA 4.3 AANUNANLA (K/S) vusnluasu 66 Nunukaszliniunisgnans TnaRunaleans

nilnazee Ineldanidndnanaiy

A1519N 4.7 LEAAINAF1IUBIAUINE (AE K/S) vadinluasu 66 noun1sSnald way

NHINISTNAN BIRUNIIwANIINENAznD IneldaNtndNna19iu WUl Nas1sUaIaRUWUUEN

A IS

luaUNAUNISTNANT LAZUAINITTNAN TAIRI9aRaRlalTaNAUIUNINTY DANITINUIT 1l

a1

THaa1n1suindlugig 1-5 Uil JRasI9UeIaVUHINNIUNISAUNNDY hALWaINISTN TA1

LANANNAUDENSTALAUNINIAN LY IUNITNAEBU

al

‘:4' I o oA l = Aa ¢ i Y] = P Yo =~ o
LIANNELANAINAU UNARDATITUALNIZUDIANHNNLANHINNUY NANIAD LN@I%ﬂUL"]aWNUﬂa

(%
a2

AUINTU (4-5 W) AINAYLANITEALNILVRIANUNATY WAL AR UL TUFANYY Tu
a o oA XY Y ~ | o o ¢ ANa 6o !
YeurtRgINULB N U NUBEAaY (1-3 UIT) AINavNlTNISERLNILVDIENUNANAY WATATAINY
Windvzdosaslume Fewaandoyatnadiu wuin awlndnmangay dwmsunisuilndfinidns
555UB1RNNENAZAOUUENIUADY 66 A8 L1171 5 W LHeIINATlUNSHENANNINIZ e

dinUsgaviamlunisgainzvesdiun uazdlviaududnuinian
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AN 4.7 ANAULANAT9URSE (AF) Va9 luasu 66 NN1ukazlUN1uUn1STNANe FIRUNAE

Angannilnazne tagldaiveanisudndiwnnanaiy

o AAULTNE (K/S) mlﬂmu )
) — o LANHINVDIE

(u) NOUTNAN | UAIYNANS (AR)

1 4.19 2.98 029

) 1423 3.15 0.25

3 4.67 3.67 0.21

4 5.67 4.64 0.18

5 6.12 5.20 0.15

4.4 NANTISANEINAVIIANULTIUTIUVDIAITUDSHAUNABNISNUNRN LAY 66 A2e

=
anganelnazne
Fnluaeu 66 MunsfisilagldUSuadng 10 nfu udeiinsidnsogu 87 nfu ans
PIgiuANNIY 3 NTU waryiNsHINENgMg 150 semwalded 1381 5 Wi Wnvinnig
& 6 ] I3 '3 Y] a I3 o v & '3
NOTUAUN TUAN1IZATTUDILAUNISINITAUN  (post-mordanting) lasldansuesunun 3
Uszunn loun ansdu adandn wazqud Nllanududy 3-15 nsusadns uazut 10 w1 nanis
VAABIUIINGAINTIN 4.8
a ' Y oA a 9 v & & v a8 Y
NAF9N 4.8 WU EARunsiuneglildasuesuauriaslmandiinnananau
WagNaINTIINAN Wevihnsuesuauisieasdu aluman wasqualuanududusiaiy wuin
ANAINULTUYDIF LN UTUAUUSUIUAITUDSHAUNALY NA1IAD LI ANAINULYUTUYDIANT
1OSLAUN AIANULTUYDIAALNLTUNINDULAENEINITTNANS 081915ARNY HRLATEIUNITY
AN992AAIANUTUVDIEANALL DML UNUNDULN LUBI9INNTLUIUNTTNANNYILVINALALENS
L4 6 1 a
19shAUNEIWNUeaN Y
o [ Y a I3 = 6 o [ < [ I 1 YY a = =
gnsunisttadumanusamasTadanaduasuasuaun danalinIAunand
sonlumani-a sulunaanufiserseninadumanivarslvdluiinazae (wiuiu) A4

a 3 Y = & [y v A o Y a all =
Nuasuudn fadudadenanivinliiinanisildeuilasweuand
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A1519% 4.8 ANR9E L*, a*, b* vurnluasu 66 Nruwarliiiunisgnas Ineiusiniedann

HNALnaLALYINNITUBSWAUNTIAUTUTULANFAITY

309 way ANYBIANUNNDUNITTNAN ANYDIARUNAAINITTNAN
J3ueuans s ad
.. andsing andsing
UDILAUN L* a* b* | K/S - . L* a* b* | K/S - .
Lo 1NNTRUN 1NNTRUN
(nSU/an9)
Taildansues
. 49.52 | 13.07 | 24.31 | 6.04 51.49 | 12.65 | 23.16 | 4.88
LAUN
3¢/l | 53.51 | 10.62 | 23.29 | 4.28 - 5230 | 11.12 | 21.26 | 4.07 -
5¢/l | 54.71 | 10.28 | 22.68 | 4.75 - 5382 | 10.64 | 21.18 | 4.49 -
T
v 7 ¢/l | 53.00 | 10.82 | 23.25 | 4.84 51.05 | 11.36 | 21.77 | 4.94
.3
10 ¢/l | 52.74 | 10.85 | 23.49 | 4.94 - 51.06 | 11.41 | 21.90 | 4.98 -
15¢/L | 52.57 | 10.74 | 23.52 | 5.05 - 51.27 | 11.27 | 22.10 | 5.00 -
3¢/l | 3282 | 3.10 539 | 7.79 - 32.61 | 3.07 5.07 | 7.86 -
5¢/l | 3272 | 2.39 441 | 7.90 - 32.88 | 2.81 496 | 7.94 -
—
(e
§ 7¢/l | 3250 | 2.66 a84 | 797 - 31.70 | 2.85 471 | 8.28 -
‘=
10 ¢/l | 3248 | 2.71 477 | 8.04 - 31.70 | 2.86 4.69 | 8.31 -
15¢/L | 31.04 | 1.93 3.39 | 8.18 - 30.71 | 2.47 380 | 8.51 -
3¢/l | 47.20 | 991 | 20.87 | 5.58 - 4389 | 990 | 17.81 | 6.79 -
5¢/l | 4777 | 996 | 20.81 | 6.12 - 4315 | 10.42 | 1790 | 7.06 -
zr%;, 7e/l | 47.37 | 998 | 20.83 | 6.29 - 42.41 | 10.46 | 17.83 | 7.43 -
10 ¢/l | 49.66 | 9.12 | 20.88 | 6.36 - 40.97 | 10.69 | 17.50 | 8.03 -
15¢/L | 45.02 | 10.40 | 20.75 | 7.13 - 38.26 | 10.42 | 15.66 | 8.10 -
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Tun1svuesuauiuud1iniunsiunaisasdy wulnandnusingiuiiniasy
wiaes wazdlauainaindullefisuiudnluldldaisuesuaun siilunaainarsdudigae

USuAn pH  Tidunseeeu denalddiuilagianizannunassssusnfiauaineiniy

'
a =

YDNANU ansaudatneasuUssansnmn1sanizvasduuiatinlanaeay
dmSudfiunsininagiuesuauisiequd nudnanantadaiulndiheiua

1101899 N LA UNSUBS AU NNNANITNAFBITINUINAIANUIUE (K/S) vaannluasu

U

66 MNIUNTEUIUNISUDSWLAUNAIBAITUDSHAULAAS LR a1u15aLSaedsuanuIntltayle

v
v a <

fatl aflawmdn > ud > a15du IneUSunaansuesuaunivazatey? 10 nIuseding Nsil

AND

a cal 1 s

¢ v a I3 P v Py = =~ ° 'y} ' ]
s unsuesuauinvatuwdnlidianudugean Jegnifeniietluiauiseidy
NARN I druansuasaunvilndulrantnafestuaRu AR Ul NIUNTZUIUNSUBSLAUN

4.5 WHanISANYIAMANTUANINIBAINAIUAINNTEANIVBIHN I UABY 66 TWIUNIT

Wueednaninasne

NANSAN®IALNTEANYDIENLUARY 66 TrunsRmsisednsannilnazae 16
sufiumslagthiinluasufiinunsfissisednasana 10 n3u udsfiuidnsagy 87 ndu uas
asfiunnutu 3 nfu ndurhmandndfigumad 150 sseuadoa Wunan 5 und saufls
NFINOTUAUNUSINITRUN (post-mordanting) Taeldansuasuaun 3 ¥ia laun a158u ail

I a a Y v o 1 a | a S o v oayy
LN LLa%ﬁ!ua NAMINYU 10 NTUABANT LaglulUuilan 10 uIn mﬂuummwvl,mnvmaau

Y a

A1AUNTEA190IRT LAETITUNRINAINTISIANAIVEId BamneInislAasiigs et

AMUNTEAIUIN TUVUENAINISIAISIFT LEAIIENTANUNTEANaLDE

Y a1

AN LAFININNIENYNIVST BRI N LUNIUNNS

-4

PN ' v oA a
INHITNN 4.9 WU NIVNIUATITINUN

v 1 [

AN elunudusgdunastudduaions suduNaIN0IRUILNRUVDIANNLUUA T3

q

= 1

Usznauseluines a1ty wandind Ndsnsdainizeguuidule dwaliindauudensedig
dududndesiflefisusudeumsfinidwiuainisTdsinvendudeiu nuidiuidlalsh
uesunuvislanisldaiauiniign seaasufe Miuesuawisneaisdy qua wavaduindn
mudy vaugimnslAssveaduiens wuirhiiuefuswisequaiaunniig sesasnde

ansau mnnlilevinuesuaun wazatuwdn audisu
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AN5197 4.9 ANslAFvatnluasu 66 Meunsiuiaednsninazeelaslvasladldans

UOTUAUN
AueTIRAsveIn TSI
AN1EN1TYNUDIUAUN (bending length) (uRALNAT)
wuAdug Y MYIEAT QIR
HAOURLN (H19717) 3.58 4.34
lalldueosunuyi 5.08 4.78
afluiman 4.34 358
GURGEY 4.70 4.86
qu 4.66 5.22

4.6 NAFUANURAIMUAINUE (Colour fastness)

a

wa a vy A = a |a = Ql' o
ﬂqimﬂﬁaUﬂmaNU@ﬂﬁqmﬂﬂmua 1@La@ﬂ%ﬂfﬂ§m 3 GaUUTUIUENIN 10 AT Qmﬂﬂll

Y
&

waghalumsking 150 ssAwaldud wiu 5 widl nuudInAnwaseswau 3 ¥ia Ao
afluman ansdy uazqud wudn anziafanluusazaisuasiaun fs USunaanududuves
a15% 10 n3u meansldatlumsuaasuesuauyl 10 uiil aziuviinisiadeuauiRnm

a a v £ ‘;’
AINUYBIEVRIENINENEERaUURT luaDU 66 A9l

4.6.1 WANIINAADUAIUAINUARDNITENATS (colour  fastness to  washing)
UIATFIU 1SO 105-C06 (A1S): 2010 [23] Faaae Ul @eunNH 40 BIMYALTEA LIA1 30 WY
PMNATNA 4.10 WU AUATIURBNSUasULUa88 (colour change) ¥asinluasu 66 %
a & Y = 19 ¥ [ ¢ a 1 [l (% 1 1
fueednsnvesinasne warlildansuesuauyl dareglusyaudiunais (3) ludiuvasen
ANUAINURBNTSAAWBE (colour staining) aglusiuUiunaiatan (3-4) luvuginsung
R wazvinisuesuaueny dluwin a1sdu wazqud damauamuronisildsuwlasesd
aglusdu @ (4) luvazidiauauvesdsenisaaileud edlusedu Afsdun (4-5)

£ & 1 A a

donRaadiu Shuna WAasiuNava, 930 AGNe0l wazalgaud Ja3esRalng [39] Fanudn e

%9 9

Y A ¢

NINTUITLAUANUAINUYDINTI AL ULUAIAABNITTNENNHIUNITUD S AUNTANUAINUYDIE

D.

AONITNANUINAINARUAN LUV NSUBSUWAUN
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A157197 4.10 WANIINAFOUANUAINUVBIERBN15TNAS (colour fastness to washing) 7l
HIUNISYNesLAY waviunsesuLAuisatuman asdu wasqud  muEesgIe 15O
105-C06( A1S): 2010 [23]

ANSEAUAINAIVNUTDSE (grade)
anzues SLAUNTS syfunsAnioud
WAUT WavuuUas NoALa
. pz@on | e | luasu | ozp3EA | vuded
SGNG] WS
lailduasuaun 3 q q 4 i 3-4 3-4
aflauwman q 4-5 4-5 4-5 4-5 4-5 q
GURIH 4 5 4-5 5 5 5 4
U 4 4 5 5 4-5 5 4
NUUNR: BIUAY SEAU 1 = @mmwﬁmm JEAU 2 = Qmmw&‘i”] JEAU 3 = Uunang
SEAU 4 = A S¥AU 5 = ANIN

4.6.2 Nami‘wmaa‘ummmwu?lﬁiamﬁmg (colour fastness to crocking) 11M331U

ISO 105-X12: 2016 [23] Fansngrnvniviunaaeunsluanzuis wazilenlaegrinu1iag
VUTUNAADUNLUIN8EULAZ LIS Taggluun 10 asenngly 10 Junil a1s19d 4.11
! ! ! T a o Aa a1 ¢ ¢ A o v
WU AAuAuian1sAneud (colour staining) vesdniunlivesuaun Wisdngasuurn
MukIEUieEY wastdumendluaniislen deainisinlowdeglusedu amunime (2) Tu
druveamnedu waziensluanzuns denisaadeudegluszau Auin (5) ArAuaIny
] a X P L. Ao ea ¢ ¢ v o o A o 1%
son13inUaud (colour staining) YeIdNUWNNEIUAUN MBa1TdY Lavud Wisdagasuusn
muwIneBy wazaerluanizten Amnsiadeudetluszdu annine (2) uazilagas

[ [

UuALLEuAe By uagia luanzunis anisinieudeglusediu fsdunn (4-5) Tuvue
Ada  ed s ¢ a < a4 o v Y oy oA | = ]
naRuRnuesuaw alluman etngasuuiimuuuiiduaedu uagvis luan1izden Anns

[

Aneudegluszdu Urunansiisd (3G9 3-4) uazillagasuudimuuuidumedy uagvsly

a1z Ansinldaudedlusedud (5)
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dl a0 U . d' (BN
M1399 4.11 WNANISVAFBUAILAIMLYBIEBNT13TAY (colour fastness to crocking) #LuiH1U

=

MavueskauY wasiunsueswAuImealuman d15du uwazqud 1esgIu SO 105-X12;
2016 [23]

syfummAmusansanieud (colour staining)
andzueILaumN WWIEUNg Y WUAAUA

anmelun | @nmeuii | @nnslen | a1zl

lallduasuaun 2 5 2 5

aflauwman 3-4 5 3 5

GURTEY 2 4-5 2 4-5

qud 2 4-5 2 4-5
VIO 61U SEAU 1 = ALAMANN SV 2 = AunwE SRU 3 =

Yunae SeAU 4 = A S¥AU 5 = AN

s a

NaaINATaTasUlea Afuaindnsiinazmeifiuiasuuinluaou 66 il
thumageumuasusienstag nuindfusiiniy wagliiunmsuesunuviansdy uazqud &
aruasusensineuduuinonluannsuianniaameden fawuadedu wasiuade
via luvauzfiansuesuawsivszian adumdn auisonmudensinglalussdulmnana fs @
Tuanmeden warluannzuis aansapmuren1staglaluseausan

4.6.3 NaVAAOUAILAVLARBITD (colour fastness to perspiration) 11013§1UN1T
yaaey IS0 105-E04: 2013 (23] Gavaaeuiisluannewiefidunsa-re andudrgeud
gl 3742 oerwalToa w1y 4 $alus As1eRl 4.12 WUt ANALeNNSIUAsLLUAS

4998 (colour change) vastnluaau 66 fiiunsednsainilnazne uazlildarsuosuauyi e
agluszaudIunans (3) fisluannensn wazan1aeans luduvesaauamusonshniteud
(colour staining) agluszsiulIuna1nad (3-4 fia 4) wiluanmznse wazan1vae luvaicn
firnunsfiud wagsinnisuesuausisae afundn a1sdy wazqud dA1AuAmusionts
Wasuuyaswesd (colour change) ogluszdiu 7 (4) luanniznsa uazeglusedu Uiunansisd
(3-4 §¢ 4-5) luanmzang uazAauAmusontsinieud (colour staining) VBINTIHIUANT

a ¢ [ L4 (8% a [ &/ = [ =% =
NHN LASNINTTUBIUAUNATIY SFUNLNAN 156N UasUd E]:LU?%G]‘U U1unanenses (3-4 09 4-5)
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A19199 4.12 WaNAABUAINAINUTBIERBLATE (colour fastness to perspiration) 71laNTU
MIvuesLAUY wazk uNTIOSLAIAIEATNMAN @15du uarqud WIRIFIUNITVIAEEU 1SO
105-E04: 2013 [23]

ANSZAUAINAIVNUTDSE (grade)
ANNMLNITNAADU JEAUMT syfumsAndeud
/anmeneuauyt | wWasuwdas | evd WoALea
. the | luasu .| ozA38A | wudn’
NG| Lo Wos
Lalldnosuaun 3 4 4 | 34 4 4 3-4
;vz aduwman 4 4-5 | 45| 4-5 4 4 4
€ | anvdu 4 a5 | a 4 4 3.4 4.5
© U il q 3-4 q q 4 q
lallduasuaun 3 45 | 4 | 45 4-5 3-4 4
- | afiuvin 4 45 | 4 | 34 34 4 34
% a3du 3.4 i 7 4 4 4-5
U 4-5 3-4 | 3 4 4-5 3-4 3-4

NUUNR : BIUAT 52OV 1 = AUAINAININ SEAU 2 = AMAINAT 58U 3 = UIUnana sy

4 =0 S¥AU 5 = AN

ndayannanmtisdiulianunsaasulanl Anuemusenisiisuwdadd dewie

aa ¢ = A ° s 7 Y U Aa I aa a1 s
SU@QaWMW"i]']ﬂaNﬂf\]']ﬂEjﬂﬁgm@VINWUﬂqﬁwquaiLL@U‘W@%11458@UW@ﬂQWﬁWMWWINNqUﬂqiﬂaﬁ

wAuVnsluanIznIn uAzEaNIZAN @0RRABINU duYnE 9N waz Uiy Uud [37] Fawudn

o

ANuNTNuNsNeuAURINsIWABULYaITEAUALAIUA NTas Ll UATILWT LeunS
s ¢ A o i

wasuaun lugznnziafisniidunsn wazm

4.6.4 NaNAABUAMNAIUEABUEILAALTIBY (colour fastness to artificial light
xenon arc fading lamp test) 4195§1UNISNAFBY ISO 105-B02: 1994 [23] 1NHARINITIN
4.13 WU ANUAIUABNISIUALULUAUesE (colour change) salasvosdRunlurIuNg
wosuauv aglusedu auatweun (1) Jadethdinivinsuesuawisie alluwin aisdy
LaTUEA WU ANAMURBNISWASULUAIURE (colour  change) ABWAIUBINILT

uasuAuYiaY a13du dannunmusieuasegluseiu aunime (2) uarludiuvesdiuinniy

MsNesuaisiY alindn wazqud Trnuamusonaaiuiy Jsegluszau weld (3)
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A19197 4.13 NaNA@IUAIUAIUARDLEILAALTIEN (colour fastness to artificial light xenon
arc fading lamp test) Ffinvidlaaunsyiuesuau uagkunsuosuAUYAIgaduman

A154 WATUA UINIFIUNIINIAERY 1SO 105-B02: 1994 [23]

ANITUDTLAUN | STAUMSAsULUAIYD9E

Talyasuaud 1
a <

afynan 3

Ansd 2

U 3

q

NUENR: 8I1UAT FEAUL = AMAINAININ 2 = AMAIN

A3 =wold 4 =analY 5 =7 6=nuin7 = adsu 8

= fLad

1%

4.6.5 Wan1INAARUAINAINUERDLT (colour fastness to water) WINIFIUNIT

=

Nnagau 1SO 105-E01: 2013 [23] Q’mNaG]’]i’N‘ﬁl 4.14 Wy mmm‘mu@iamamﬁ'auLLanaqa

)}

(colour change) st @ MTUANUNNLAHIUNITYIUBSUALY LaZHIUNTINUBTUAU A8 UE

agfluszdu A (4) wazaruAmusionsiUAsuLUaed (colour change) siatdmSuknfiusiy

al

HunsvhResuawimeansdl wazatumin eglusedu AteAun (4-5) dmsumnuaamnusie

'
| = a 1

nsAnleud vodiuniviniu wazliiiunisiivesuaun nmsfndouduuivatedule oglu

Y a a =

AU AteAuIn (4 §94-5) aeapdesiu usinw WELDs, ASngawn agiaiiilsay way 5o

o,

'
a Aa = a

UNA LIAATHUIANT [27] TIWUIT AIUAINUERDUN TUNITAUNENTUAIENISITENIANNGITUYR
=3

ranfuulaiuidnsogy anuamudseuinzanniinisiddsssunanduiunaudiuwlaiu

d5a3u
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M19197 4.14 HANISVAFBUAINAIWILERDUN (colour fastness to water) WLHIUNITIN
woWAUY wazHIUNITHOTLAUYIIEaTdLWAN @15du uwasqud  WIMIFIUNIINAGEEY ISO 105-
EO01: 2013 [23]

ANSTAUAIINAINUYDSE (grade)
anMeNes | s¥AuNg svunsiniUoud
LAY Wasuwlad WodLod
. oz@ian | fhe | luasu | 9zp38A | vudnd
NG 93
laluosuaun q 4-5 4-5 i 4-5 4-5 4
adluman 4-5 4-5 4 4 4-5 4 4
GURTEY 4-5 4-5 4-5 4 4-5 4-5 4
U 4 4-5 4-5 4 4-5 4-5 4
VINEMAR: 61U SEAU 1 = ALAMAININ $3AU 2 = Aunwe SU 3 = Uunang
SEAU 4 = A S¥AU 5 = Aun

= v a o/ 34
4.7 NanN1IANWYINITDINLUULLASWRIUINGANUNAULLUU
a (% (3 + (Y o/ a L4 d ¥ =)
n1seenkuundndainszidnlarmendinndluasu 66 funaniumiedneain
Hnagne au1sndnsenasunzeneuy wasiuansundndamduiuule dedl
4.7.1 eanwuunizididagmendadiuin 1 sULUY wagriinisiadundnsdue
sunuy 9w 2 Tu @dldiluaeu 66 Nusiansudnsaininasaeiiniunisvituesuausiag

a I3 (BN o 4 I3 :’/ equo v a 6 = ‘:l' =1 [y (v Ql'
anuwanuaz lUNIuNISYNuasLANY IRArualrateRuNanSuNAT Uiy AInNINA 3.13-3.15

(% [
v A = [

4.7.2 HANTIATIZAUUUGA INOFATUIIY LaE VUAULUUNARS N LLB991NLUUAR

dmiurinssidnd Isvavideausaziiundudeu anvalinsldin uazlanivainuaiglunis

1% (% v (%

= v a o ¢ = o & U g va o P S - N V=9 = '
VURNULUUNANNEUN 18T EDYUNAIU LLUUW@IV]I‘YJNWQV‘&I@ 19 YU VIUTNAVURILAYU A-S  YILLS)

£ (% [
a a [ v A v a a

azduinsliin wavdan Aell wuudedu A TddAu 1 9w dhdulu 1 3u wasesin 1 Ju
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Synthetic thickener for coating and pigment printing pastes

Properties and fields of application

- Easy to handle, pourable and pumpable

- Rapid swelling capacty in aqueous systems, even if stimed at low speed

- (Good resistance to electrolytes and hard water

= Sharp outlines on synthetic materials and blends

= (Good surface printing gives optimum colour yield, brilliancy and levelness

= Printing pastes have good running properties and are easy to wash out of screens
- Hardly alters the handle of prints

- APEQ free

= Suitable as thickener for coatings with EDOLAN® binders

General properties

Chemical basis Agueous dispersion of polyacrylate/acrylamide copolymer
Ionicity Anionic

Form supplied Light brown liquid

Density (20 *C) 1,0 = 1,1 gfcm?

Viscosity (200 ®°C) (2% in water) Approx. 8000 mPa-s {Brookfield RVT, spindle 2, speed 5)
pH (20 *C) (2% im water) Approx. 8.5

Technical notes on application

General
ACRACONC® FM 01 is a synthetic thickener suitable for pigment printing as well as coating pastes.

Printing pastes containing little or no white spirt do not require an add donor because
ACRACONC® FMN 01 fulfils this function. With larger quantities of white spirit, correspondingly less
ACRACONC® FM 01 is required so it becomes necessary to add an acid donor {e.g. diammaonium
phosphate).

For coating pastes the quantity of ACRACONC® FN 01 wsed depends on the type of binder and other
auxilliaries.

ACRACONC® FM 01 contains approximately 2% free ammonia. Under normal conditions this

guarantees that the printing pastes have the desired pH of 8,0 - 8,5. If necessary, the pH can be
corrected with ammonia.

(151)
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Application
Guide redpe for pigment printing

xg Water
3g NOFOME™ 1125
30 - 34 g ACRACONC® FMNO1
0= 20g ACRAFIX® crosslinker
60 - 250 g ACRAMIN® binder
1000 g

Posttreatment of prints or coatings

After drying, the prints are fixed in dry heat (5 min at 150 *C or equivalent, e.g. 2 min at 170*C).
Fixation of pigment prints in HT steam impairs their fastness properties and is not recommended.
Fastmess tests (dry and wet rub fastness, brush washing and domestic laundering) should be carried

out to check whether the fixation method is effective.

After drying, the coatings are fixed in dry heat (3 minutes at 150°C or equivalent, e.g. 1 minute at
170™C).

(152)
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Mote on storage stability

Information on storage conditions can be found on the safety data sheet (section 7).
The product shelf life is mentioned on the certificate of analysis for ACRACONC® FN 01.

Mote on safety

Information on handling and ecological and toxicological behaviour is contained in the safety data
shieet for ACRACONC® FM 01,

Specifications
For further details, please refer to the product specification for ACRACONC® FM 01.
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Safety data sheet
according to 1907/2006/EC, Article 31
Printing date 08.12.2022 Version number 4.1 Revision: 08.12.2022

SECTION 1: Identification of the substance/mixture and of the company/
undertaking

1.1 Product identifier

- Trade name: ACRACONC FN 01

+ SDS number: 102051

1.2 Relevant identified uses of the substance or mixture and uses advised against
- Sector of Use Industrial uses: Uses of substances as such or in preparations at industrial sites

- Application of the substance / the mixture Textile auxiliary

‘1.3 Details of the supplier of the safety data sheet
- Manufacturer/Supplier:

TANATEX Chemicals BV.

P.0. Box 46, 6710 BA

Ede, The Netherands

Phone: +31 (0)318 670911, Fax: +31 (0)318 630236

: Further information obtainable from: E-mail: hsetanatexi@tanatexchemicals.com
- 1.4 Emergency telephone number: Emergency phone (24/7): +32 (0)14 58 45 45

[ SECTION 2: Hazards identification

+ 2.1 Classification of the substance or mixture
- Classification according to Regulation (EC) No 1272/2008

Eye Irrit. 2 H319 Causes serious eye irritation.
Aquatic Chronic 3 H412 Harmful to aguatic life with long lasting effects.

* 2.2 Label elements
- Labelling according to Regulation (EC) No 1272/2008

The product is classified and labelled according to the CLP regulation.
* Hazard pictograms

GHS07

- Signal word Warning
‘ Hazard statements
H319 Causes sericus eye iritation.
H412 Harmful to aquatic life with long lasting effects.

- Precautionary statements
P264 Wash hands thoroughly after handling.
P280 Wear protective gloves [ eye protection.

P305+P351+P338 IF IN EYES: Rinse cautiously with water for several minutes. Remove contact
lenses, if present and easy to do. Continue rinsing.

P337+P313 If ewe iritation persists: Get medical advice/attention.

P501 Dispose of contents/container in accordance with localregicnal/naticnal/

international regulations.
{Contd. on page 2)
ELl =
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Printing date 08.12.2022 Version number 4.1 Revision: 08.12.2022

Trade name: ACRACONC FN 01

[Contd. of page 1)
+ 2.3 Other hazards
- Results of PET and vPvB assessment
*PBT: Mot applicable.
- wPvB: Mot applicable.
| SECTION 3: Composition/information on ingredients
- 3.2 Mixtures
- Description: Copolymer : polyacrylate, aguecus dispersion
- Dangerous componants:
CAS: B4T42-47-8 aliphatic hydrocarbons 10-20%
EINECS: 265-149-8 Asp. Tox. 1, H304
Reqg.nr.: 01-2119456377-30 ELHOGE
CAS: 2458538-T8-3 Hydrocarbons, C11-C13, isoalkanes, <2% aromatics 3-5%
EC number: 807-714-9 Asp. Tox. 1, H304
ELPHDE&
CAS: 69011-36-5 fatty alechaol polyglycol ether 1-3%
Polymer Eye Dam. 1, H31B
Acute Taox. 4, H302
CAS: 6BE03-38-3 fatty acid amide 1-3%
EINECS: 271-653-9 Aquatic Chronic 2, H411
Reqg.nr.: 01-2119968565-22 Skin Irrit. 2, H315; Eye Irmit. 2, H318
CAS: 1336-21-6 ammonia 0,1-1%
EINECS: 215-647-6 Skin Corr. 1B, H314
Reg.nr.: 01-2119488876-14 Aquatic Acute 1, H400
Mote: B

Specific concentration limit: STOT SE 3 H335:C 25 %

* Candidate List of Substances of Very High Concern for Authorisation (SWHC), Article 59(1)
REACH regulation 1907/2006/EC
The product does not contain any listed subtances in concentrations > 0.1%
- Additional information:
All components in this product are registered under or exempted from EU-REACH.
For the wording of the listed harard phrases refer to section 16.

[ SECTION 4: First aid measures

- 4.1 Description of first aild measures
- After inhalation: Supply fresh air, consult doctor in case of complaints.
* After skin contact:
Remove contaminated clothing and wash affected skin with water and scap. If symptoms persist,
consult a doctor.
- After eye contact:
Rinse opened eye for several minutes under running water.
Protect unharmed eye.
Seek immediate medical advice.

{Contd. on page 3)
ELl =
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Trade name: ACRACONC FN 01

(Contd. of page 2)
- After swallowing: Wash out mouth with a copious amount of water. Seek medical attention.

- 4.2 Most important symptoms and effects, both acute and delayed
Mo further relevant information available.

- 4.3 Indication of any immediate medical attention and special treatment needed
Mo further relevant information available.

[ SECTION 5: Firefighting measures

- 5.1 Extinguishing media
- Sultable extinguishing agents:
Use fire extinguizhing methods suitable to surrounding conditions.

: 5.2 Special hazards arising from the substance or mixture
Mo further relevant information available.

5.3 Advice for firefighters

: Protective equipment:
Fire fighters should wear appropriate protective equipment and self-contained breathing
apparatus (SCBA) with a full face-piece operated in positive pressure mode.

[ SECTION 6: Accidental release measures

- 6.1 Personal precautions, protective equipment and emergency proceduras
Wear protective equipment. Keep unprotected persons away.
Use personal pratective aquipment {chapter 8).

* 6.2 Environmental precautions: Do not allow to enter sewers/ surface or ground water.

- 6.3 Methods and material for containment and cleaning up:
For small spills add absorbent (soll may be used in the absence of other suitable materials)
scoop up material and place in a sealed, liquid-proof container for disposal. For large spills dike
spilled material or otherwise contain material to ensure runoff does not reach a waterway. Place
spilled material in an appropriate container for disposal.

- 6.4 Referance to other sactions
See Section T for information on safe handling.
Ses Section 8 for information on personal protection equipment.
See Section 13 for disposal information.

[_SECTION 7: Handling and storage

- 7.1 Precautions for safe handling
Ensure good ventilationdexhaustion at the workplace.
Avoid contact with eyes and skin.
- Information about fire - and explosion protection: No special measures required.

+ 7.2 Conditions for safe storage, including any incompatibilities
- Storage:
 Requirements to be met by storerooms and receptacles: Mo special reguirements.

* Information about storage in one common storage facility: Mot required.
{Contd. on page 4)
EL md
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[Contd. of page 3)
: Further information about storage conditions:

Sensitive to heat. Store below 40 “C.

Store in cool, dry conditions in well sealed receptacies.

Store container in a well-ventilated place.

: 7.3 Specific end usa(s) Mo further relevant infarmation available.

[ SECTION 8: Exposure controls/personal protection

- 8.1 Control parameters

- Ingredients with limit values that require monitoring at the workplace:
The product does not contain any relevant quantities of materials with critical values that have to
be monitored at the workplace.

- Additional information: The lists valid during the making were used as basis.

- 8.2 Exposure controls

* Appropriate engineering controls Mo further data; see item 7.

- Individual protection measures, such as personal protective equipment

- General protective and hyglenic measures:
The usual precautionary measures are to be adhered to when handling chemicals.
Immediately rermove all soiled and contaminated elothing
Wash hands before breaks and at the end of work.
Avoid contact with the eyes and skin.
Do not eat or drink while working.

- Respiratory protection: Mot necessary if room is well-ventilated.

‘ Hand protection
Due to missing tests no recommendation to the glove material can be given for the product.
Protective gloves
The glove material has to be impermeable and resistant to the product.
Selection of the glove material on consideration of the penetration times, rates of diffusion and
the degradation

- Material of gloves
The selection of the suitable gloves does not only depend on the material, but also on further
marks of quality and varies from manufacturer to manufacturer. As the product is a preparation of
several substances, the resistance of the glove material can not be calculated in advance and
has therefore to be checked prior to the application.

- Panetration time of glove material
The axact break trough time has to be found out by the manufacturer of the protective gloves and
has to be cheserved.

- Eyelface protection Tightly sealed goggles

- Body protection: Protective work clathing

| SECTION 9: Physical and chemical properties

9.1 Information on basic physical and chemical properties
- General Information

- Physical state Licguid

c Colour: Ligght brown

- Odour: hild

- Odour threshold: Mot determined.

{Contd. on page 5)
Eui =
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Trade name: ACRACONC FN 01

[Contd. of page 4)

- Melting pointifreezing point: Undetermined.
* Boiling point or initial boiling point and

boiling range Undetermined.
- Flagh point: =100 *C
- Thermal decomposition: Undetermined.
* Bulk density:
<pH at 20 *C B-9 (2%)
- Viscosity:
- Dynamic at 20 *C: =8 000 mPas
- Solubility
Cwater: Fully miscible.
- Vapour pressure: Undetermined.
* Density and/or relative density
- Density at 20 *C: =1,05 g'cm?®
9.2 Other information
- Appearance:
- Form: Liguid
- Important information on protection of

hiealth and environmeant, and on safety.
© Auto-ignition temperature: Praduct is not self igniting.
- Explosive properties: Product does not present an explosion hazard.
- Information with regard to physical hazard

clazses
* Flammable liquids Woid
- Corrosive to matals Void
- Additional information The above infarmation is not intended for use in

preparing product specifications.

| SECTION 10: Stability and reactivity
* 10.1 Reactivity No further relevant information available.

*10.2 Chemical stability
- Thermal decomposition / conditions to be avoided:
Mo decomposition if used according to specifications.

- 10.3 Possibllity of hazardous reactions Mo dangerous reactions known.

- 10.4 Conditions to avoid No further relevant information available.

- 10.5 Incompatible materials: Mo further relevant information available.

- 10.6 Hazardous decomposition products: No dangerous decomposition products known.

[__SECTION 11: Toxicological information

*11.1 Infermation on hazard classes as defined in Regulation (EC) No 127272008
- Acute toxicity Bazed on available data, the classification criteria are not met.
- LD/LC50 valuas relevant for classification:

Oral LD50 >5.000 malkg (rat)

{Contd. on page §)
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- Skin corroslon/irritation

Mo irritation at the skin will be expected.

Based on available data, the classification criteria are not met.
- Serious eye damagelirritation Causes serious eye irmitation.
- Respiratory or skin sensitisation

Based on available data, the classification criteria are not met.
- Germ cell mutagenicity Based on available data, the classification criteria are not met.
- Carcinogenicity Based on available data, the classification criteria are not met.
- Reproductive toxicity Based on available data, the classification criteria are not met.
- 8TOT-single exposure Bazed on avallable data, the classification criteria are not met.
+ 8TOT-repeated exposure Based on available data, the classification criteria are not met.
- Aspiration hazard Based on available data, the classification criteria are not met.

- 11.2 Information on other hazards
: Endocrine disrupting properties

Mone of the substances iz listed in concentrations > 0.1%.

|__SECTION 12: Ecological information

121 Toxlclty
* Aguatic toxicity:
EC50 =1.000 mg/l {(waste water bacteria)
LCSO =10 mgl (fish)
*12.2 Persistence and degradability Mo further relevant information available.
- Biological elimination:
QOECD 302B: =70 % (Zahn-Wellens)
- 12.3 Bioaccumulative potential No further relevant information available.

+12.4 Mobility in soll Mo further relevant information available.

- 12.5 Rasults of PET and vPvB assessment
- PET: Not applicable.
*wPvB: Not applicable.

- 12.6 Endocrine disrupting properties
The product does not contain substances with endocrine disrupting properties.

+12.7 Other adverse effects
- Remark: Harmful to fish

- Additional ecological information:
+ COD-valua: 1071 ma'g
- BODS-value: 305 ma'g

- Ganeral notes:
The product does not contain heavy metals in concentrations of concemn for waste water.
Product does not add to the AOX-value of the sewage. (DIN EM 1485)
The product does not contain phosphates or organophosphorus compounds.
Water hazard class 2 (German Regulation) (Self-aszessment): hazardous for water
Do not allow undiluted product or large quantities of it to reach ground water, water course or
SEWage system.

{Contd. on page T)
ELl et
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Harmiful to aquatic organisms

[ SECTION 13: Disposal considerations

-13.1 Waste treatment methods

- Recommendation

Product residues and uncleaned empty containers should be packaged, sealed, labelled and
disposed of or recycled according to relevant national and local regulations. Where large
quantities are concemed, consult the supplier. When uncleaned empty containers are passed on,
the recipient must be warned of any possible hazard that may be caused by residues. For
dizposal within the EC, the appropnate code according to the European Waste List (EWL) should
be used. It is among the tasks of the polluter to assign the waste to waste codes specific to
industrial sectors and processes according to the European Waste List (EWL).

- European waste catalogue
07 07 99 wastes not otherwvise specified

‘ Uncleaned packaging:
- Recommended cleansing agents: \Water, if necessary together with cleansing agents.

| SECTION 14: Transport information
*14.1 UN number or |D number

- ADR/RIDJADN, ADN, IMDG, IATA Vaoid

14.2 UN proper shipping name

- ADR/RIDJADN, ADN, IMDG, IATA Vioid

*14.3 Transport hazard clags(es)

- ADR/RIDJADN, ADN, IMDG, IATA

- Class Void

- 14.4 Packing group

- ADR/RIDJADN, IMDG, IATA Vaid

14.5 Environmental hazards:

- Marine pollutant: Mo

- 14.8 Special precautions for user Mot applicable.

*14.7 Maritime transport in bulk according to

IMO instruments Mot applicable.

: Transport/Additional information: Keep separated from foodstuffs.
Mot dangerous according to the above
specifications.

- UN "Model Regulation™: Void

Eif =
(Contd. on page 8)
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[ SECTION 15: Regulatory information
- 18.3 Industrial Safety and Health Act

‘ Directive 2012M8/EU

* Mamed dangerous substances - ANNEX | None of the ingredients is listed.

- DIRECTIVE 2011/65/EU on the restriction of the use of certain hazardous substances in
electrical and electronic equipment = Annax Il

Mone of the ingredients is listed.

- REGULATION (EU) 2019/1148
- Annex | - RESTRICTED EXPLOSIVES PRECURSORS (Upper limit value for the purpose of
licensing under Article 5(3))

Mone of the ingredients is listed.
- Annex |l - REPORTABLE EXPLOSIVES PRECURSORS

Maone of the ingredients is listed.

- Requlation (EC) No 273/2004 on drug precursors
Mone of the ingredients is listed.

* Regulation (EC) Mo 111/2005 laying down rules for the monitoring of trade between the
Community and third countries In drug precursors
Mone of the ingredients is listed.

- REGULATION (EU) No. 528/2012, concerning the making available on the market and use
of blocidal products

- Annex XIV : List of Substances Subject to Authorisation (SVHC), REACH regulation
1907/2006/EC:
The product does not contain any listed subtances in concentrations > 0.1%

- Annex XVl : Restrictions on the manufacture, placing on the market and use of cartain
dangerous substances, mixtures and articles, REACH regulation 1907/2006/EC:
The product, when used as specified in chapter 1 of this S0S, doas not contain any listed
substances in concentrations which are restricted by this Annex.

- Information on international registration status for chemicals
The components of this product are listed in, or comply with, the following substance inventories:
EU (REACH)
USA (TSCA)
CAMADA (DSL)
AUSTRALILA (AICS)
MEW ZEALAND [MNZloC)
TAMAM (TCSI)
CHINA (IESCS)
KOREA (KECI)

- 15.2 Chemical safety assessmant: A Chemical Safety Assessment has not been carried out.

| SECTION 16: Other information

This information is based on our present knowledge. However, this shall not constitute a
guarantee for any specific product features and shall not establish a legally valid contractual
relationship.

- Relevant phrases
H302  Harmful if swallowed.
{Contd. on page 9)
ELI
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H304
H314
H315
H318
H319
H400
H411

EUHO066 Repeated exposure may cause skin dryness or cracking.
* Version number : 4

' Safety data sheet has been prepared in accordance with Regulation (EC) No. 2020/878 by:
PSRA Department

* Contact:
Specialist Product Stewardship & Regulatory Affairs
E-mail: hsetanatex@tanatexchemicals.com

- Abbreviations and acronyms:
Acute Tox. 4: Acute toxicity — Category 4
Skin Corr. 18: Skin corrosion/imtation — Category 18
Skin krit. 2: Skin corosionirmitation — Category 2
Eye Dam. 1: Serious eye damageleye irntation — Category 1
Eye lrit. 2. Sevious eye damage/eye imitation — Category 2
Asp. Tox. 1: Aspiration hazard — Category 1
Aquatic Acute 1: Hazardous to the aquatic envitonment - acule aquatic hazard — Category 1
Aguatic Chronic 2: Hazardous to the aguatic environment - long-term aquatic hazard - Category 2
Aguatic Chronic 3: Hazardous to the aguatic anvironment - long-term aquatic hazard - Category 3

(Contd. of page 8)
May be fatal if swallowed and enters airways.
Causes severe skin bums and eye damage.
Causes skin irritation.
Causes serious eye damage.
Causes serious eye iritation.
Very toxic to aquatic life.
Toxic to aquatic life with long lasting effects.

El =
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Formaldehyde-free crosslinking agent for pigment printing

Properties and fields of application

- Formaldehyde-free

- Improves the wet rubfastness and washfastness of pigment prints
= Print pastes have good storage stability

- Pourable and pumpable

General properties

Chemical basis Agqueous dispersion of polyurethane
Tonicity Monignic

Farm supplied White liquid

Density (20 °C) 1,0 - 1,1 gfcm?

Viscosity (20 °C) Max. 100 mPa-s

pH value 7,0-9,0

Dissalving ACRAFIX™ FF is miscible in watar

Technical notes on application

General
ACRAFIX® FF can be used in pigment printing pastes containing white spirit and in white spirit-free
printing pastes.

ACRAFIX® FF improves the wet rubfastness and washfastness of ACRAMIN® prints.

It is particularly effective in prints on woven and knitted fabrics made of synthetic fibres,
regenerated cellulosics and blends of these with cotton.

ACRAFIX® FF should therefore be used selectively where printers or customers require pigment
prints that are formaldehyde-free or almost formaldehyde-free (e.g. Oko-Tex Standard 100). There
is no need ta add urea to the printing pastes.

Additions are normally 5-15 g/kg. The product does not impair the potlife or running properties of

printing pastes. However, they should have a pH of around 8 - 9. If necessary, this can be set with
ammania.
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Storage stability

The product should be protected from frost: once frozen, the product will lose its quality properties
and cannot be used anymore. The product is sensitive to high temperatures, to protect the quality
and application aspects the product should be stored in a cool place at maximum of 40°C. To
guarantee its performance it is important to stir the product well before use. When stored under
prescribed storage conditions we guarantee a minimurmn shelf life of 24 months. Once the shelf life
has expired, pleasa contact us.

MNote on safety

Butanonoxime is released when processing ACRAFIX® FF. Make sure adequate ventilation/air
extraction facilities are provided.

Infarmation on handling and ecological and toxicological behaviour is contained in the safety
data sheet for ACRAFIX® FF.

Specifications
For further details, please refer to the product specification far ACRAFIX® FF.

2 | mote on product designations
Undar statubong rngu::mm perurational safuty, envinsremental protacton and trANSpera tion, A changes b the composition of products must b
indicated.

Changes are indcated by addieg numbers o the product designation, su.g. 01, 02, e, They do not alter the bechnbcal proparies of the product.

Disclaimser for o ercial Prodiscs

This infomaticn and our techeical advics - wihithar wrbal, in weiting o by way of tRiaks - are giwan in good faith but ithout warranty, and this also.

applies whare proprietary rghts of third parties am isvelved. Our advice does not rdaase you from the obigation to dhieck s validity and to test our

products as o thelr sufabity for the inbended processes and wsas. The apalicaton, use and processing of our produds and the products
manulaciuned by you on the basic of owr techrical advice ame beyond cur control and, theafora, entraly pour own responsiility. Our products ae sold

in accordance mith tha owrent version of sur Genaral Conditions of Sale and Dalivary.

Dvisehai for Guide Rei

Thaa abowa formulation i | nberddl solaly 25 3 guibda e ol BUSINGEE DAMNArS 3nd ofhars inberected in o products. AS the conditions of wca and
application of the sudgested formulation are beyend our control, it & imparatie that it be tested to determing, 0 your satistaction, whithar it
suitabis for your inbendid weis) and applcation(s]. This application-specific analysis ot kast mast ndude testing to determing sutabiity from a
technical, 3 wall 3 haalth, safely anid anvironmentsl standgs nts. Furthers, although the: ingradents, quantites tharesd and properties of coenponds
or finichad goods mentioned harsin raflect our recsmmendation at tha tema of publication, this guds may not ba nmjmlumuuwnmm anifor

updating, and you agres that use is undertakon at your sobe rigk. All infonmation is given mithout warranty or and it sy unersInod
and agreed that you assume, and herely sxpressly rdsase o from, all labdity, in tort, contrad o Mﬁhmﬂ mnnm swaiths Cha use of
this guida.

Edition: 2019-03-09

TAMATEN Chasmicals B,
Einstairetraat 11

F.0. Bax 4E, 6710 BA B3¢, Netharands
Talephors: 31 318 67 09 11

Fas! #31 318 6302 36

E-mail: infedtanataxchamicals. oom
Inbemat: e tanabeacemicals. oom
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’ SECTION 1: Identification of the substance/mixture and of the company]
undertaking

1.1 Product identifier
- Trade name: ACRAFIX FF

- 8DS number: 102083
1.2 Relevant identified uses of the substance or mixture and uses advised against
- Sector of Use

SU3 Industrial uses: Uses of substances as such or in preparations at industrial sites

- Application of the substance / the mixture Textile auxiliary

1.3 Detalls of the supplier of the safety data sheat
- Manufacturer/Supplier:

TAMATEX Chemicals BV,

P.0O. Box 46, 6710 BA

Ede, The Metherlands

Phone: +31 (0)318 670911, Fax: +31 (0)318 630236

- Further information obtainable from: E-mail: hsetanatex@tanatexchemicals.com
1.4 Emergency telephone number:

Emergency phone (24/7): +32 (0)14 58 45 45

Fax: +32 (0)14 58 35 16

‘| [ SECTION 2: Hazards identification |

- 2.1 Classification of the substance or mixturs

- Classification anmrdbsr:fg to Regulation (EC) No 1272/2008
The product is not classified according to the CLP regulation.

- 2.2 Label alemeants

* Labelling according to Regulation (EC) No 1272/2008 Void

- Hazard pictograms Void

- Signal word Void

 Hazard statements Vold

- Additional information:
Containg mixture of: 5-chioro-2-methyl-4-isothiazolin-3-one and 2-methyl-2Hisothiazol-3-one
{3:1). May produce an allergic reaction.

* 2.3 Other hazards

- Results of PBT and vPvEB assessmaent

- PBT: Mot applicable.

‘wPvB: Not applicable.

[__SECTION 3: Composition/information on ingredients |

- 3.2 Chemical characterisation: Mixturas
- Description: polyurethane, aqueous dispersion

- Dangerous components:
Within the present knowledge of the supplier, this product does not contain any hazardous
ingredients in guantities requiring reporting in this section, in accordance with EU regulations
or Mational regulations.

- S8VHC

- Candidate List of Substances of Very High Concern for Authorisation (SVHC), Article
59(1) REACH regulation 1207/2006/EC
The product does not contain any listed subtances in concentrations > 0.1%

GE —
[Contd. on page Z)
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‘| [ SECTION 4: First aid measures |

- 4.1 Description of first ald measures
- After inhalation: Supply fresh air, consult doctor in case of complaints.
- After skin contact:
Generally the product does not imitate the skin.
Remove contaminated clothing and wash affected skin with soap and water.
- After eye contact:
Rinse opened eye for several minutes under running water. If symptoms persist, consult a
docior.
- After swallowing:
Rinse the mouth with plenty of water. DO NOT induce the patient to vomit, medical advice is
required.
- 4.2 Mozt important symptoms and effects, both acute and delayed
Mo further relevant information available.
- 4.3 Indication of any immediate medical attention and special treatment needed
Mo further relevant informaticn available.

[ SECTION s: Firefighting measures |

- 5.1 Extinguishing media
* Sultable extinguishing agents:
Use fire extinguishing methods suitable to surrounding conditions.
- 5.2 Special hazards arising from the substance or mixture
In case of fire, formation of carbon monoxide, nitrogen oxide, isccyanate
vapour, and traces of hydrogen cyanide is possible.
- 5.3 Advice for firefighters
- Protective equipment:
Fire fighters should wear appropriate protective equipment and self-contained breathing
apparatus (SCBA) with a full face-plece operated in positive pressure mode.

‘| [ SECTION 6: Accidental release measures |

- 6.1 Perzonal precautions, protective equipment and emergency procedures
Wear protective equipment. Keep unprotected persons away.
Use personal protective equipment (chapter 8).

* 6.2 Environmental precautions: Do not allow to enter sewers/ surface or ground watar.

- 6.3 Methods and material for containment and cleaning up:
For small spills add absorbent (soil may be used in the absence of other suitable materials)
scoop up material and place in a sealed, liquid-proof container for disposal. For large spills
dike spilled material or ctherwise contain material to ensure runoff does not reach a
waterway. Place spilled material in an appropriate container for disposal.

- 6.4 Referance to other sections
See Section T for information on safe handling.
See Section 8 for information on personal protection equipment.
See Section 13 for disposal information.

‘| [ SECTION 7: Handling and storage |

- 7.1 Precautions for safe handling
Ensure good ventilation/exhaustion at the workplace.
Avoid contact with eyes and skin.

[Conbd. on page 3)
GE =
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- Information about fire - and explosion protection: No special measures required.

- 7.2 Conditions for safe storage, including any incompatibilities
- Storage:
- Requirements to be met by storerooms and receptacles: No special requirements.
- Information about storage in one common storage facility: Mot required.
* Further information about storage conditions:
Store in codl, dry conditions in well sealed receptacles.
Store container in a well-ventilated place.
Store at temperatures between (0 'C and 40 1.

Storage period 12 months.
- 7.3 Specific end use(s) No further relevant information available.

‘| [ SECTION 8: Exposure controls/personal protection
- Additional information about design of technical facilities: Mo further data; see item 7.

- 8.1 Control parameters

* Ingredients with limit values that require menitoring at the workplace:
The product does not contain any relevant quantities of materials with critical values that have:
to be monitored at the workplace.

- Additional infermation: The lists valid during the making were used as basis.

‘ B.2 Exposura controls

‘ Parsonal protective equipmeant:

- General protective and hyglenic measures:
The usual precautionary measures are 1o be adhered to when handling chemicals.
Immediately remove all soiled and contaminated clothing
Wash hands before breaks and at the end of work.
Avoid contact with the eyes and skin
Do not eat or drink while working.

- Respiratory protaction: Mot necessary if room is well-ventilated.

‘ Protection of hands:
Protective gloves
The glove material has to be impermeable and resistant to the product.
Belection of the glove material on consideration of the penatration times, rates of diffusion
and the degradation

- Material of gloves
The selection of the suitable gloves does not only depend on the material, but also on further
marks of quality and varies from manufacturer to manufacturer. As the product is a
preparation of several substances, the resistance of the glove material can not be calculated
in advance and has therefore to be checked prior to the application.

- Penatration time of glove material
The exact break trough time has to be found out by the manufacturer of the protective gloves
and has to be observed.

- Eye protection: Safety glasses

- Body protection: Protective work clothing

‘| | SECTION 9: Physical and chemical properties

‘9.1 Information on basic physical and chemical properties
- General Information
- Appearance:

Form: Liguid

{Conbd. on page 4)
GE.
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Colour: White
- Odour: Weak
- pH-value at 20 C: T0-9.0
- Change in condition
Melting point/Melting range: 0 /-3 1T
Bolling point/Boiling range: 100 T
- Flagh point: >100TC
- Salf-igniting: Product is not self igniting.
- Danger of explosion: Product does not present an explosion hazard.
* Density at 20 C: 1.0-11 g'ecm?
- Solubility in | Miscibility with
water: Fully miscible.
- Viscosity:
Dynamic at 20 C: max. 100 mPas
- 9.2 Other information The above information is not intended for use in preparing
product specifications.
‘| | SECTION 10: Stability and reactivity |

-10.1 Reactivity
- 10.2 Chemical stability
* Thermal decomposition / conditions to be avolded:
Mo decomposition if used according to specifications.
- 10.3 Possibility of hazardous reactions Mo dangerous reactions known.
*10.4 Conditions to avold No further relevant information available.
- 10.5 Incompatible materials: Mo further relevant information available.
- 10.6 Hazardous decomposition products: No dangerous decomposition products known.
- Additional information: During application butanone oxime will split off (see chapter 11).

[ SECTION 11: Toxicological information |

-11.1 Information on toxicological effects
- Acute toxicity:
- LDILCS0 values relevant for classification:

Oral LD50 =2000 mgfkg (rat)

- Primary irritant effect:

- on the skin: No irritation at the skin will be expected.
- on the aya: Mo irritation at the eyes will be axpected.
- Remarks: Test results of an analogous product

- Additional toxieological information:
Decomposition product 2-butanone oxime CAS No.: 96-289-7 (see chapter 10)
EU classification: Carc. Cat. 3 Limited evidence of a carcinogenic effect. Risk of cutaneous
absorption. Risk of serious damage to eves. May cause sensitization by skin contact.

Long-term inhalation study:

In chronic inhalation studies on rats (26 month; 15, 75 and 375 ppm) and mice (18 month; 15,
75 and 375 ppm) damage to the nasal mucosa was cbsernved associated with an irritant
action. (Mo injury observed at 3 ppm). An increased incidence of hepatic wumors was
observed in male mice in the

[Contd. an page 5)
EB-
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group exposed io the highest level of 375 ppm. In the case of male rats this was already
observed at an exposure level of 75 ppm. In male rats exposed to concentrations of 75 ppm
benign liver tumaors were obzerved. The lowest test concentration of 15 ppm caused no liver
TLMmors.

The product is not subject to classification according to the calculation method of the General
EU Classification Guidelines for Preparations as issued in the latest version.

When used and handled according to specifications, the product does not have any harmiful
effects to our experience and the infermation provided to us.

|__SECTION 12: Ecological information |

-12.1 Toxleity
- Aguatic toxdeity:
LCSO = 100 mgll (Brachydanio Rerio, 96h)
-12.2 Parsistence and dagradability Mo further relevant information available.
- 12.3 Bioaccumulative potential No further relevant infarmation availabla.
- 12.4 Mobility in soil No further relevant information availabbe.

- Additional ecological information:

- Ganeral notes:
Product does not add to the AOX-value of the sewage. (DIN EN 1485)
The product does not contain heavy metals in concentrations of concern for waste water.
The product does not release nitrogen which can contribute to eutraphication.
The product does not contain phosphates or organophosphorus compounds.

Water hazard class 1 (German Regulation) (Self-assessment): slightly hazardous for water
Do nat allow undiluted product or larga quantities of it to reach ground water, water course or
sEWage system.

-12.5 Results of PET and vPvE aszessment

‘ PBT: Mot applicable.

- vPvB: Mot applicable.

- 12.6 Other adversa effects No further relevant information available.

| [ SECTION 13: Disposal considerations |

*13.1 Waste treatmeant methods

- Recommendation
Product residues and uncleaned empty containers should be packaged, sealed, labelled and
disposed of or recycled according to relevant national and local regulations. Where large
guantities are concemed, consult the supplier. When uncleaned empty containers are passed
on, the recipient must be wamed of any possible hazard that may be caused by residues. For
digposal within the EC, the appropriate code according to the European Waste List (EVWL)
should be used. It is among the tasks of the polluter to assign the waste to waste codes
specific to industrial sectors and processes according to the European Waste List (EWL).

- Uncleaned packaging:
- Recommanded cleansing agents: Water, if necessary together with cleansing agents.

‘| [ SECTION 14: Transport information |
“14.1 UN-Number
- ADR, ADN, IMDG, IATA Void

[Contd. on page 6)
of—
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-14.2 UN proper shipping name
- ADR, ADN, IMDG, IATA Woid
14.3 Transport hazard class(es)

. ADR, ADN, IMDG, IATA

- Class Wald

‘14.4 Packing group

*ADR, IMDG, IATA Vaid

- 14.5 Environmental hazards:

- Marine pollutant: HNo

- 14.6 Special precautions for user Mot applicable.

-14.7 Transport in bulk according to Anneax
Il of MARPOLT3/7TE and the IBC Code Mot applicable.

- Transport/Additional information: Mot dangerous according to the above
specifications.
Keep separated from foodstuffs.

- UM "Model Regulation™: -

‘| |__SECTION 15: Regulatory information |

*15.1 Safety, health and environmental regulations/legislation specific for the
substance or mixture

- National regulations:

- Other regulations, limitations and prohibitive regulations

- Annex XIV : List of Substances Subject to Authorization (SVHC), REACH regulation
1907/2006/EC:
The product does not contain any listed subtances in concentrations > 0.1%

- Annex XVIl : Restrictions on the manufacture, placing on the market and use of cartain
dangerous substances, mixtures and articles, REACH regulation 1907/2006/EC:
The product, when used as specified in chapter 1 of this MSDS, does not contain any listed
substances in concenfrations which are restricted by this Annex.

-15.2 Chemical safety assessmaent:
A Chemical Safety Assessment has not been camied out.

‘| | SECTION 16: Other information |
This information iz based on our present knowledge. However, this shall not eanstitute a
guarantee for any specific product features and shaill not establish a legally valid contractual
relationship.

‘Version number : 3

- Department issuing MSDS: Product safety depariment.
- Contact:

Specialist Product Safety Information

E-mail: hsetanatex@tanatexchemicals.com
- * Data compared to the previous version altered.
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Formaldehyde free binder for pigment printing systems

Properties and fields of application

Formaldehyde free binder with high binding capacity

High resistance against ageing

Produces prints with a very soft, elastic handle

Prints with ACRAMIN® B5-N 01 shows excellent wash fastness
Binder film has good fastness to dry cleaning

Problem-free application on all printing units

- Good running properties
Prints have a good colour yield
Crosslinking with ACRAFIX® FF for formaldehyde free printing system

General properties

Chemical basis Aqueous dispersion of butadiene-styrene-copolymer
Ionicity Weakly anionic

Form supplied White liquid

Density approx. 1 gfcm?

pH approx. 8,5

Viscosity (20°C) Max. 300 mPa.s

Solubility in water Miscible

Technical notes on application

General
Prints produced with ACRAMIN® BS-N 01 shows good wash fastness.

ACRAMIN® BS-N 01 can be added to the usual pigment printing compositions.
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For the best results the following recommendation can be given:

Water X g
NOFOME 1125 0-2 g
Urea 0-10 g
Emulsifier WN 3 g
Emuilsifier VA 02 0-5 g
ACRACONC®™ FN 01 30 - 40 g
ACRAMIN® BS-N 01 60-150 g
ACRAFIX® FF 20 - 30 g

1000 g

ACRAMIN® BS-N 01 is not recommended for prints where a high lightfastness is required. The binder
is also not recommended for white or light coloured prints.

For white-prints and prints were a high lightfastness is required ACRAMIN® SW is recommended.

Fixation conditions

After drying, the prints are fixed in dry heat (5 min at 150°C or equivalent, e.g. 2 min at 180°C).
Fixation in HT steam impairs the fastness properties of the prints and is not recommended.
Fastness tests (dry and wet rub fastness, fastness to wet scrubbing or domestic laundering) should
be carried out to check whether the fixation method is effective.

Compatibility
ACRAMIN® BS-N 01 is compatible with the other products in the printing range.
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Storage stability

24 months from delivery ex plant TANATEX in closed containers. Protect against heat and frost.
Keep container tightly closed and in a well ventilated place. Do not allow product temperature below
5 °C and above 40 °C. A skin forms on the surface of the product if containers are left open. This
can cause printing problems if it is not removed. Stir before use.

Note on safety

Information on handling and ecological and toxicological behaviour is contained in the safety data
sheet for ACRAMIN® BS-N 01.

Specifications
For further details, please refer to the product specification for ACRAMIN® BS-N 01.

G | note on produ

Under statutory on safety, envir ! and transp all changes to the composition of products must be
Indicated.

Changes are indicated by adding numbers to the product designation, e.g. 01, 02, etc. They da not alter the technical properties of the product.

for G ial P
This and our advice - wverbal, in writing or by way of trials - are given in good faith but without warranty, and this also
applies where proprietary rights of third parties are involved. Our adwvice does not release you from the cbligation to check its validity and to test our

products as to their suitability for the intended processes and uses. The , Use and pi of our products and the products
manufactured by you on the basis of our technical advice are beyond our ‘conttrol and, msefom mhrzy your own responsibiity. Our products are sold
In accordance with the current version of our General Condtions of Sale and Deltvery.

for Guide Red
The above formulation Is ummded solely as 3 guide for our business partners and others inour As the of use and

of the sugg for are beyond our cnntrul itss imperative that it be tested to determine, to your satisfaction, whether 2t is
suitable for your intended use(s) and 3 {s). Thi af lysis at least must include testing to determine suitabiity from a
technical, as well as health, safety and environmental s:anmum: hnher auhm;?h the ingredients, quantities thereof and properties of compounds
or finished goods mentioned herein reflect our recommendation at the tme of publication, this guide may not be subject to continuous review and/or
updating, and you agree that use is undertaken at your sole risk. All information is given without and it is
and agreed that you assume, and hereby expressly release us from, all lisbility, in tort, contract or othwlsc incurred i connection with lhe use of
this guide.

Edition: 2017-05-18

TANATEX Chemicals B.V.
Einsteinstraat 11
P.0. Box 46, 6710 BA £de, Netherlands
Teleptme +31 3186709 12

+31 318 63 02 36
! mal info@itanatexchemicals.com
Internet:  www.tanatexchemicals.com

(173)



TARNARYTEX

cuemicALs
.% Page 1/7
Safety data sheet
according to 1907/2006/EC, Article 31
Printing date 29.01.2021 Version number 2.0 Revision: 29.01.2021

SECTION 1: Identification of the substance/mixture and of the company/
undertaki,

1.1 Product identifier
- Trade name: ACRAMIN BS-N 01

* SDS number: 102513
1.2 Relevant identified uses of the substance or mixture and uses advised against
- Sector of Use Industrial uses: Uses of substances as such or in preparations at industrial sites

* Application of the substance / the mixture Textile auxiliary

‘1.3 Details of the supplier of the safety data sheet
- Manufacturer/Supplier:

TANATEX Chemicals B.V.

P.O. Box 46, 6710 BA

Ede, The Netherlands

Phone: +31 (0)318 670911, Fax: +31 (0)318 630236

- Further information obtainable from: E-mail: hsetanatex@tanatexchemicals.com
1.4 Emergency telephone number: Emergency phone (24/7). +32 (0)14 58 45 45

[ SECTION 2: Hazards identification |

- 2.1 Classification of the substance or mixture
- Classification according to Regulation (EC) No 1272/2008

Eye Irrit. 2 H319 Causes serious eye irritation.

2.2 Label elements

* Labelling according to Regulauon (EC) No 1272/2008
The product is classified and labelled according to the CLP regulation.

‘ Hazard pictograms

GHS07

* Signal word Warning
- Hazard statements
H319 Causes serious eye irritation.
- Precautionary statements
P280 Wear protective gloves / eye protection.
P305+P351+P338 IF IN EYES: Rinse cautiously with water for several minutes. Remove contact
lenses, if present and easy to do. Continue rinsing.
P337+P313 If eye irritation persists: Get medical advice/attention.
' Additional information:
EUH208 Contains mixture of: 5-chioro-2-methyl-4-isothiazolin-3-one and 2-methyi-2Hisothiazol-3-
one (3:1), 1,2-benzisothiazol-3(2H)-one. May produce an allergic reaction.
- 2.3 Other hazards
‘ Results of PBT and vPvB assessment
- PBT: Not applicable.

(Contd. on page 2)
GE =
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Trade name: ACRAMIN BS-N 01

[Contd. of page 1)
- wPvB: Mot applicable.

‘| | SECTION 3: Compaosition/information on ingredients

* 3.2 Chemical characterisation: Mixtures
: Description: Butadiene-styrene-copolymer, aqueous dispersion.

- Dangerous components:

CAS: 90583-18-9 Sulfuric acid, mono-C12-14-alkyl esters, compds. with 1-3%
EINECS: 292-216-9 triethanaclamine
Reg.nr: 01-2119970645-28 Eye Dam. 1, H318
Skin Irrit. 2, H315
- Candidate List of Substances of Very High Concern for Authorisation (SVHC), Article 59(1)
REACH regulation 1907/2006/EC
The product does not contain any listed subtances in concentrations > 0.1%
- Additional information:
All components in this product are registered under or exempted from REACH.
For the wording of the listed hazard phrases refer to section 16.

| | SECTION 4: First aid measures

- 4.1 Description of first aid measures
- After Inhalatlon: Supply fresh air; consult doctor in case of complaints.
* After skin contact: Remeove contaminated clothing and wash affected skin with soap and water.
* After aye contact:

Rinse openad ave for several minutes under running water. If symptoms persist, consult a doctor.
- After swallowing: Wash out mouth with a coplous amount of water. Seek medical attention.
- 4.2 Most important symptoms and effects, both acute and delayed

Mo further relevant information availabbe.
- 4.3 Indication of any immediate medical attention and special treatment needed

Mo further relevant infarmation available.

[_SECTION 5: Firefighting measures

+ 5.1 Extinguishing media
* Suitable extinguizhing agents:
Extinguish with carbon dioxide, dry chemical, waterspray or foam.
Use fire extinguishing methods suitable to surrounding conditions.
- 5.2 Special hazards arising from the substance or mixture
Mo further relevant information availabbe.
* 5.3 Advice for firefighters
‘ Protective equipment:
Fire fighters should wear appropriate protective equipment and self-contained breathing
apparatus (SCBA) with a full face-piece operated in positive pressure mode.

O
{Contd. on page 3)
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[Contd. of page 2)

| SECTION 6: Accidental release measures

6.1 Personal precautions, protective equipment and emergency procedures
Wear protective equipment. Keep unprotected persons away.

+ 6.2 Environmental precautions: Do not allow to enter sewers! surface or ground water.

* 6.3 Methods and material for containment and cleaning up:
For small spills add absorbent (soll may be used in the absence of other suitable materials)
scoop up material and place in a sealed, liguid-proof container for disposal. For large spills dike
spilled material or otherwize contain material to ensure unoff does not reach a waterway. Place
spilled material in an appropriate container for disposal.

: 6.4 Reference to other sections
See Section T for infermation on safe handling.
See Section 8 for information on personal protection equipment.
See Section 13 for disposal information.

: | SECTIONT: Handn‘mg and storage

* 7.1 Precautions for safe handling
Ensure good ventilation/exhaustion at the workplace.
Avaid contact with eves and skin.
* Information about fire - and explosion protection: The product is not flammable.

+ 7.2 Conditions for safe storage, including any incompatibilities
- Storage:
- Requirements to be met by storerooms and receptacles: No special requirements.
* Information about storage in one common storage facility: Mot required.
* Further information about storage conditions:
Store at temperatures batwean 0 °C and 40 "C.
Store in cool, dry conditions in well sealed receptacles.
Store container In a well-ventilated placa.
- 7.3 Specific end use({s) No further relevant information available.

‘| [ SECTION 8: Exposure controls/personal protection

- 8.4 Control parameters

- Additional information about design of technical facilities: No further data; see item 7.

* Ingredients with limit values that require monitoring at the workplace:
The product doas not contain any relevant quantities of materials with critical values that have to
be monitored at the workplace.

* Additional information: The lists valid during the making were used as basis.

: 8.2 Exposure controls
- Personal protective equipment:
- General protective and hygilenic measures:
The usual precautionary measures are to be adhered to when handling chemicals.
Immediately remove all soiled and contaminated clothing
Wash hands before breaks and at the end of work.
Avold contact with the eyes and skin.
Do not eat or drink while working.
‘ Respiratory protection: Not necessary if room s well-ventilated.

{Contd. on page 4)
o —
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- Protection of hands:
Protective gloves
The glove material has to be imparmeable and resistant to the product.
Selection of the glove material on consideration of the penetration times, rates of diffusion and
the degradation
- Materlal of gloves
Mot required.
recommendead :
Mitrile rubber gloves
Thickness = 0.1-0.4 mm; breakthrough time = 480 min.
- Penetration time of glove matarial
The exact break trough time has to be found out by the manufacturer of the protective gloves and
has to be obeerved.
- Eye protection: Safety glasses
: Body protection: Protective work clothing

| |_SECTION 9: Physical and chemical properties

- 9.1 Information on baslc physical and chemical properties
- General Information

- Appearance:
Form: Liguid
Colour: White
- Odour: Weak
- pH-value at 20 *C: ~B85
- Change in condition
Melting pointfreezing point: Undetermined.
Initial boiling point and boiling range: ~100 °C
- Flash polint: =100 *C (PM.C.C.)
- Auto-ignition temparature: Product is not self igniting.
- Explosive properties: Product does not present an explosion hazard.
* Density at 20 °C: ~0.89 g/cm?®
- Solubility in { Miscibility with
water: Miscible
- Viscosity:
Dynamic at 20 *C: =300 mPas
9.2 Other information The above information is not intended for use in

preparing product specifications.

[ SECTION 10: Stability and reactivity

- 10.1 Reactivity Mo further relevant information available.

{Contd. on page 5)
m-
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- 10.2 Chemical stability
 Thermal decomposition / conditions to be avoided:

Mo decomposition if used according to specifications.
*10.3 Possibility of hazardous reactions No dangercus reactions known.
- 10.4 Conditions to avoid No further relevant information availabbe.
- 10.5 Incompatible materials: No further relevant information available.
- 10.6 Hazardous decomposition products: No dangerous decomposition products known.

‘| [__SECTION 11: Toxicological information

<111 Information on toxicological effects
- Acute toxicity Based on available data, the classification criteria are not met.
- LDILCS0 values relevant for classification:

Oral  LD50 =2 000 mgkg (rat)

Dermal LDS0 =2 000 mgkg (rat)

- Primary irritant effect:
- Skin corrosion/irritation Based on available data, the classification criteria are not met.
- Serlous eye damagelirritation
Causes serious evye ritation.
* Respiratory or skin sensitisation
Based on available data, the classification criteria are not met.

- Additional toxicological information:

- CMR effects (carcinogenity, mutagenicity and texicity for reproduction)

- Germ cell mutagenicity Based on available data, the classification criteria are not met.

* Garcinogenicity Based on available data, the classification criteria are not met.

- Reproductive toxicity Based on available data, the classification criteria are not met.

- 85TOT-single exposure Based on available data, the classification criteria are not met.

- STOT-repeated exposure Based on available data, the classification criteria are not met.
- Aspiration hazard Based on avallable data, the classification criteria are not met.

*| |__SECTION 12: Ecological information
+12.1 Toxicity
- Agquatic toxicity:
ECS50 =100 mg/l (waste waler bacteria)
LCS0 =100 mgl (fish)
- 12.2 Persistence and degradability No further relevant information available.
- Blological elimination:
OECD 302B: >80 % (Zahn-Wellens)

+12.3 Bloaccumulative potential Mo further relevant information available.
+12.4 Mability in 2oil No further relevant information available.

- Additional ecological information:
- COD-value: 1065 mag'g
- BODS-value: 78 maglg

- General notes:
Product does not add to the ADX-value of the sewage. (DIN EN 1485)

{Contd. an page 6)
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The product does not contain heavy metals in concentrations of concem for waste water.
The product does not contain phosphates or organophosphorus compounds.

Water hazard class 1 {German Regulation) (Self-assessment): slightly hazardous for water
Do not allow undiluted product or large quantities of it to reach ground water, water course or
sewage system.

-12.5 Results of PBT and vPvB assessment

« PBT: Not applicable.

*wPvB: Mot applicable.

12,6 Other adverse affects No further relevant information available.

[ SECTION 13: Disposal considerations

- 13.1 Waste treatment methods

‘ Recommendation
Product residues and uncleaned ampty containers should be packaged, sealed, labelled and
disposed of or recycled according to relevant national and local regulations. Where large
guantities are concemed, consult the supplier. When uncleaned empty containers are passed on,
the recipient must be warned of any possible hazard that may be caused by residues. For
dizposal within the EC, the appropriate code according to the European Waste List (EWL) should
be used. It is among the tasks of the polluter to assign the waste to waste codes specific to
indusfrial sectors and processes according to the European Waste List (EWL).

- Uncleaned packaging:
- Recommended cleansing agents: Water, if necessary together with cleansing agents.

[ SECTION 14: Transport information
*14.1 UN-Number

- ADR/RIDJADN, ADN, IMDG, IATA Void
- 14.2 UN proper shipping name
- ADR/RID/ADN, ADN, IMDG, IATA Vaoid

- 14.3 Transport hazard class(es)
- ADR/RID/ADN, ADN, IMDG, IATA

- Class oid
*14.4 Packing group
- ADR/RIDVADN, IMDG, IATA Void
- 14.5 Environmantal hazards:
- Marine pollutant: Mo
- 14.8 Special precautions for user Mot applicable.
- 14.7 Transport in bulk according to Annex I
of Marpol and the IBC Code Mot applicable.
: Transport/Additional Information: Mot dangerous according to the above
specifications.
Keep separated from foodstuffs.
* UN "Model Regulation™: Woid
G —
{Contd. an page 7}
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*| [ SECTION 15: Regulatory information

- 158.1 Safety, health and environmental regulations/lagislation specific for the substance or
milxture

* National regulations:

- Other regulations, limitations and prohibitive regulations

- Annex XIV : List of Substances Subject to Authorisation (SVHC), REACH regulation
1907/2006/EC:
The product does not contain any listed subtances in concentrations > 0.1%

- Annex XVl : Restrictions on the manufacture, placing on the market and use of certaln
dangerous substances, mixtures and articles, REACH regulation 1907/2006/EC:
The product, when used as specified in chapter 1 of this 303, does not contain any listed
substances in concentrations which are restricted by this Annex.

* Information on international registration status for chemicals
The components of this product are listed in, or comply with, the following substance inventories:
EU (REACH)
USA (TSCA)
CAMNADA (DSL)
AUSTRALIA (AICS)
CHINA (IESCS)

* 16.2 Chemical safety agssessment: A Chemical Safety Assessment has not been carried out.

‘| | SECTION 16: Other information

This infermation is based on our present knowledge. However, this shall not constitute a
guarantee for any specific product features and shall not establish a legally valid contractual
redationship.

- Relevant phrases
H315 Causes skin iritation.
H318 Causes sefious aye damage.

- Version number : 2

‘ Departmant issuing 3DS: Product safety department.
- Contact:
Specialist Product Stewardship & Regulatory Affairs
E-mail: heatanatex@tanatexchemicals.com
- Abbreviations and acronyms:
Skin brrit. 2 Skin comoslonfiritation — Category 2
Eye Dam. 1: Serious eye damagefeye iration — Category 1
Eye brit. 2 Sefious eye damagesye mitation - Category 2
- ¥ Data compared to the previous version altered.
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Abstract

This research aims to add value to the remaining nylon 66 fabric from the airbag production
process in the automotive industry by printing it with powder dye derived from the seeds of the
sator bean, using both mordant and non-mordant methods. The study then examines the fabric's
stiffness and colorfastness properties, leading to the development of a prototype backpack
designed for individuals aged 25-35, regardless of gender.

The findings indicate that the nylon 66 fabric printed with sator bean powder dye yields a
brownish-yellow hue. When treated with iron(lll) chloride as a mordant, the fabric attains a deep
brown-black shade, while potassium alum results in a brown-yellow color, enhancing the brightness
of the hue.

Mordants not only alter the color shades on the printed fabric but also play a crucial role
in improving colorfastness to washing, rubbing, and light exposure.

Furthermore, the printed nylon 66 fabric can be utilized to develop prototype backpacks,
demonstrating the potential of repurposing waste materials to create high-quality products. This

approach aligns with the principles of a circular economy and sustainability in the textile industry.

Keywords: Printing, Nylon 66, Powdered natural dye, Pod of twisted cluster bean, backpack
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“uinnssuanisinens wazquawdadulugrfivia” 403

1¢ QUATUE 2568

(191)



The 4" National Conference on Natural Resources and Health Science: NACON-NARAHS 2025

Faculty of Natural Resource | Rajamangala University of Technology Isan Sakonnakhon Campus

3.2 HANSNAEDUMINATEA 1A nudrRHumsiuiarilanisidsimnnnandiun viedifill
' ~ & y  u ¥ w -] o ~ ' M wou o
sunsRud anuaduiedy wassuadusiens vailemnddludiiaivasvdooguuiudnllannse
o o % ' o v o A ° a 1 v o X w7 a4 a o
fdneenldvalusewitanszuumsdnan Jadlnailifnnuudnseisvesdifindudnieadoieuiu
o .n A fd Yoo faa v SV e P Y Y M M Y oa faM 1 ° < I3
fhreunsfud FehRadifidnisdnldsunnfignveaduiedy fie dfudildiiumsviueiusun (5.08)
sosasunliun Lesununisvansdy (4.70) wazaduman (4.39) muadu wazdRuiRinstnldadamuan
figauandusinens fa drfinvifiuesunwidheansdu (4.86) s9aaamn Ao drflusifilisinunsviaesuaud

(4.78) waradiuwian (3.58) mudity Usingdamsnd 2

A ' o i 1 - il
e 2 Amsiashvasiluasu 66 fidumsiudmednndentinaznelaeldasuesunu uaylal

ldasuesunun
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Warp direction  Weft direction
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Potassium aluminium sulphate 4.70 4.86
Ferrous sulphate 434 3.58
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Colour staining
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-Polyester 4 5 4-5
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Colour fastness to

Colour staining
Mordanting agent light **
Warp direction Weft direction

Wet Dry Wet Dry Colour change
Without mordant 2 5 2 5 1
Potassium aluminium sulphate 2 4-5 2 4-5 2
Ferrous sulphate 34 5 3 5 3
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