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Abstract Methodology

diluted solution of HCI

Titanate xerogels have gained significant attention due to their in distilled water (50ml.5.5M)
exceptional properties, including thermal conductivity, fire \J
resistance, hydrophobicity, and low density. This study focuses on | | nefmein
the development of a novel multifunctional textile by incorporating

xerogel as a filler for cotton fabric, specifically for technical textile

applications. The results demonstrate that the treated fabrics exhibit |

hydrophobic characteristics, with contact angles greater than 90°. y F oo 20! of n-hexane
The final contact angle varies based on the drying temperature of {\/

the treated fabrics and can reach a maximum value of 127.50+5°. v;slszusjr*onsparenf

These values are highly suitable for technical textile applications. | |som .
Consequently, the deposition of a titanate xerogel coating results in | |
the creation of a multifunctional textile with immense potential for
applications in smart clothing and personal heating[1]-[3].

store until
the gel ages

stirred
s

0

v -

30

100 &=

20

(2]
(@]
1
[o:]
o
1

10 4

% in mass (%)
3

iy
o
Heat fléw (mW)

-

N

o
1

transmittance (%T)
©0
o
1

-10 4

— AM 3

i —

HE | —— AM4 s AMS'

171a P14 [ AMS5 ] Ao

180 - ! 1192 f——AMG e AMT'

1581 — Am7z —AE
—AMB =0

3663

N
o

-20

>

- VAN

- = ] =
)

o'

T T T T T T T T T T T
0 T T T T T
4000 3500 3000 2500 2000 1500 1000 500 , , , ,
0 prm o0 o0 100 200 300 400 500
wavelenght (1/cm) T (°C) Temperature (°C)

SEM images; Rawfabrlc(a) Titanium Xerogels (b) ; (c) Coated fabrlc

140 1 T g T " T n T

0.046 T T T T T T T T T 140 —— 1 T T " T T "~ T T ~ T 1
i E ] ] }/ (@) ] 1 : B After-flame time| | 10g
120 E E 0.044 7 120 jL Mass loss
3\ J / % | 0.042 — . | 100 4 L 80
o o 470.040 - //( + i 1
5 ;F T f ] L LV 80 60
C 80 ] € 0.038 %/ % %/ T :
"5 E 1 / 7(/ N 60 -
S . 4 < 0.036 1 I 40
S 60- ‘ ] iz ] i
© 1 0.034 - %/ 40 +
- } ] 1 | 1 L 20
40 - 0.032 1 | 20 4
| }; ()-():3() T T T T T T T T T T T T T T T T I T T () - — ()
20 T '. T T T~ T T T ™ 1 T .' T T $00¢‘0(\ ?90 §Q vﬁ{i §% VQ& VQ‘S &6 V@'\‘ &‘8 00’6‘0(\ >\$Q Ps\;\ P&‘:L ?3‘\'5 PX‘\D‘ R ‘x\‘) R “\6 R \“1 R \33’
Conclusion and perspectives < o

The results show good adhesion between the sample components, which has been confirmed by the SEM plates. The exchange
as well as the modification has been proven by thermal conductivity measurement, resulting in the hydrophobic behavior. The

results obtained from this study can be useful to develop new low cost, sustainable, and environmentally friendly materials
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