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Cotton+ SiCl, : 20 mins Cotton+ SiCl, : 30 mins

T
=

71112 SEM images aasiinihefigniadeufonleasidnaummsnaaelsd Mnas

(fnaa188 x3000)
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Cotton+ SiCl, : 15 mins
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Cotton+ SiCl, : 20 mins

Cotton+ SiCl, : 30 mins
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Cotton + SiCl, : 8 time Cotton + SiCl, : 10 time

L4 14

711116 SEM images asafinthafigniadeudanlearsianaumnsnaalsd fidwiuseusine

(MMA9aENE x3000)
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Cotton + SiCl, : 2 time

Cotton + SiCl, : 8 time Cotton + SiCl, : 10 time
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(MR8 x500)
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gﬂﬁ 21 SEM images 104fnHlheifignanuilsfias POTS Miaansinge (fndaaene x3000)
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Cotton + POTS 60 mins

Cotton + POTS 120 mins

UN22 SEM images 1a3finthefignanudséion POTS laansine (Ndsaene x500)
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Cotton + SiCl, + POTS 30 mins

Cotton + SiCl, + POTS 120 mins Cotton + SiCl, + POTS 180 mins
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717 23 SEM images wasfiEhefignaauLlsdoraneunmsnanlsd uaz POTS Mlaansne

(ANR92878 x3000)
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Cotton + SiCl, + POTS 120 mins Cotton + SiCl, + POTS 180 mins
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(ANR92818 X500)
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Cotton + DMDCS : 120 mins
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Cotton + DMDCS : 10 mins

Cotton + DMDCS : 60 mins Cotton + DMDCS : 120 mins
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Cotton + SiCl, + DMDCS : 10 mins

Cotton + SiCl, + DMDCS : 60 mins

7128 SEM images 1asfinthengnitaudsiasdinaumnaaaalsd uaz DMDCS fiaasna

(NM89TEe x3000)
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Cotton + SAconc. 0.1 M ‘ Cotton + SAconc. 0.2 M

317 31 SEM images wasfithenignanudsfian SA Tiaadindiusine (fdaaene x3000)
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Cotton + SA conc. 0.05 M

Cotton + SA conc. 0.2 M

1
=t o
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Cotton + SiCl, + SA conc. 0.1 M
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Cotton + SiCl, + SAconc. 0.1 M Cotton + SiCl, + SA conc. 0.2 M
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7171 34 SEM images wnsfihengndnusfnedaneumnsaaelsd uay SA Haanandindiusine

U

(N1A92818 x500)

34 neRnwyududaresiun fithe, fHhefigndawlsian POTS, fHemgnanulsian
Fanaummasaladuas POTS, fnthafignanuilséiay DMDCS, fnthafignanwlsfaedanaumn

maanlsAuaz DMDCS, fHheTignanulsiion SA uay ffhefignaaudsfaadanaumnsaselss
waw SA

44



717 35 uamayududarasiue (A) Hthaandaulsdae POTS (B) fintheNgnanutlsfaedanay
3 | q

L

&

wnsaaalsduay POTS (C) &q egnamulsiias DMDCS (D) finflemgnanuisdasdanauinmm

L4

Aaalsfuas DMDCS (E) tthegnaaudsdag SA (F) fink "angnanulsfaedanaunniaanles
WAL SA

45



FN9197 3.1 uamsyndudarasiuumaetmge

The sample Water Contact Angle (Max.CA)
Untreated cotton cloth 69°
SDS-PEl-cotton cloth 67°
SDS-PolyDADMAC-cotton cloth 69°
DB-cotton cloth ' 65°
POTS-silica nano particle-cotton cloth 151°
POTS-modified cotton cloth (120 mins.) 132°
POTS-SiCl, modified cotton cloth (120 mins.) 158°
DMDCS-modified cotton cloth (30 mins) ' 120°
DMDCS-SiCL;modiﬂed cotton cloth(30 mins) ' 138°
Stearic acid-modified cotton cloth (0.2 M) 142°
Stearic acid -SiCl,-modified cotton cloth(0.2 M) 141°

v
%

ANANTNT 3.1 uanndudsrasiuuiuRafinthaaziiulidn Brthefigninliifianinu

'
o o ' ¥

Lireutinfian stearic acid MWiAnyududainndn ffefignaaulsfias POTS uaz DMDCS Aa

a

142° upzillaiunisindeudiorlaansdanawmnsnaalsd JAyududa winfu 141 © aedn Tedia
s v a o . 2 A 1 [ 45/ a v aa & 1 [ 1 %

dnflAlndiasesiunanasnedinistfudgsituiafaadanawnnsaaalsdiaunisdaulsfiae
stearic acid laflfinliifiaAwldreuinindy uidfunsdaudsfuialiilanyldgeutingas

1 ]
o 4 =

POTS uaz DMDCS lifAyududa tvinfu 132 © uaz 120 © mus sy uaziliebinthefigniaieu
¥ aa ¥ & o S g (% - O

fagrlasnsTanaumapaaladuidnulsiion POTS ez DMDCS fianyudnia winfu 158° uas
138 % aufiulddinislfudgaiufiafend@naumnesaaselsdneunisfauilsfiog POTS uas
DMDCS  ¥inliifiAyududaiiiinuniu usy frthefigndaudsficadanaummnanlsduas
POTS liAyududananga daiuiadiudl POTS, DMDCS uaz stearic acid a1unsaninliifia

k74 9
Y PR Ty T N A R A Y

3.5 nMsAsilaNasnanTasfaatnfintadian X-ray diffractrometer

1
b4 <

laiansulauiisunanisiescsiinedia XRD aasfinie uszdnEheiigndauds wudn

msdnszdiaasiinbe, Gihegnanudsfian POTS was frfnefgnanulsfieadanaumnase

1961 UAZPOTS uanasagLlii 36

46



900
800
700
600
500
400
300
200
100

Intensity (cps)

w~{T=cotton
wpime cOttON+POTS
eemsss COttON+SiCl4+POTS

0

10

20 30

2theta (dag.)

60 70 80 90

7117 36 uamananImasaUFaamATia XRD s0tinfne, Hhafignanusiian POTS uay

aziulddumissasiiafl 20 aedithe, fitlhafignaauision POTS uax Fthedion

¥
W1

L4

o

1anonanulsiasdanauinnsmasalefias POTS

U

4]

wlsdaeddneumnsanalsd wazPOTS atflusumiafiaaiu wazd intensity hunauviniu 3vde

- aneuslazasenanlitnislasuwlag

900

800

700

600

500

400

Intensity (cps)

300

200

100

emnnne COLTON

s COttON+DMDCS

wanm COLtON+SICI4+DMDCS

0

10

20 30

40 50 60 70
2theta (deg.)

80

90

71 37 uamawansmaaaumaemalian XRD veskinbihe, fintefigndaulsion DMDC uag

v
A

4

1

o

=
18NN

4

]

wdsfnadanaumniinsalsnuaz DMDCS

47




daug 37 uamananniiaszl aasiviae, tnfinefignamuilsdan DMDCS uaz bt
gnanutlsfaedaneummanasalss uazDMDCS wudnazidliRumisrasiiag 20 sasiie, f1
Hhefigniaulsiion DMDCS wax Brthefigndautlsfasdanewnnsaaelss uazDMDCS agly
frumdaiRea i uitinhefignaaudsiian DMDCS wag fifheTigndnuilsfosdanaunmsnas
156 uazDMDCS azdl 1Ranas intensity Atiendn BHeflugnanuls usaslfiviudanedauds

gl DMDCS M linanuflunanaesiutindiasag

3.6 nManasaLaNtRTINavaIinte
Wutinthangndnudsgninlinaaeuantimding emaanuudusafosiAsasnagaay

anRTana (Universal Mechanical Testing Machine) 184135% LLOYD Instruments §u LRX 619

U127 (n) nManeaauautiREsnani 1Hal

]
o o

BenduiininefififaBauattane falifiaougnotlszunan0 om Sasunadiugig
Autnatsrasdulafaaneiitlad (vernia) fiflanuazi@gn  0.001mm tndubivinauniusay
ballard grips #19azisau viuulefilanataasliiuiy Tafuuali inital gauge length
(s281¥¥"9784 ballard grips) 4.00 cm Asuanslugy 27 (1) Audubivthesan load cell 2u1m 0.0100
N FoesmaBaBudulunisis (cross-head speed) 8.00 cm/min %aﬁut’h’ﬂ'\m:gnﬁmu‘mm U

k3

ussegnnAtiestiRnTg (26.0-27.0 °C) Seanagi M lunniiiudsl

General Purpose Pull with Yieids Setup

Preload: 0.0100 N

Speed: 8.00 cm/min

Gauge Length: About 4.00 cm

Area: About 0.236 mm Diameter
Stop At: Deflection of 550.0 mm
Break: Load drops quickly
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1% 38 (n) AsaenAReLANLTAITING (Universal Mechanical Testing Machine)

(1) anereuzniswuduiinEheuy bollard grips
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1397 3.2 Y3170 Stress at Maximum Load (MPa) resmet Ut e

AQBENg Stress at Maximum Load (MPa)

uleflne 8835
Wulefhe+ ansanuseisiia 85.47
w@uletlhe+ silica nano particle + POTS 75.34
Wulethe+ sicl, 29.47
w@ulethe + POTS 77.19
@uleitle + Sicl, + POTS 20.16
&uletle + DMDCS Not detected
Wulefhe + sicl,+ DMDCS 7.12
Wuleitle + SA . 7586
Euleile + Sicl, + SA 41.32
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3.2 wuh Arudussreadilethefualiinfiansudlafinnssnulsiteriinaanuihilatasy
Inlifudleing defiarsanludaBauiouasnuinsdawlsiaaasanusaii ey
Lﬂumsﬁ“ﬂuﬂﬁ;mPTEJLmﬁq@quQﬂqﬂanLﬁﬂlﬁLﬁmﬂqwuLﬂu‘laim‘Mﬁn ArdINARDA N
wiwssraudulelinn dadieutunmsdaulsanialendinnazay wazn1sanlunsnaiFiesn
02 nedlvdeiiazdunnliion Amuudusaeduletheasdanasdeniinmnn Taaiannz
atiafantafaulsdian DMDCS a1Razfignmmannisdaulsdon 2 Sandelanansafiniusy
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