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Abstract: Incorporation of long-chain capped nanoparticles on polyester textiles such as
polyethylene terephthalate (PET) is challenging due to the low surface energy and chemi-
cal inertness of PET. We present a binder-free, ultrasonication method to immobilize
indium tin oxide (ITO) nanoparticles on PET textiles while preserving the native fiber struc-
ture. Oleic acid-capped colloidal ITO nanoparticles were successfully incorporated to the
PET textiles at 40 °C, which is confirmed by X-ray diffraction (XRD). The nanoparticle-incor-
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Under a xenon solar simulator, ITO-loaded textiles exhibited high heating rates. This simple
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Figure 1. Schematic illustration of the experiments.
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Figure 2. Morphology, size, optical response, and elemental distribution of ITO nanoparticles; (@) TEM image of ITO nanoparticles, (b) size
histogram, average size is 15.36 nm, (c) UV-Vis—NIR extinction showing an NIR LSPR band, (d) HAADF-STEM image of ITO nanoparticles, and (e, f)
corresponding EDS maps for In and Sn. Indium and tin atoms are uniformly distributed.
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Figure 3. XRD patterns of (a) PET textile, (b) ITO nanoparticles, and (c) ITO-loaded PET textiles (Reference peaks shown as red bars).
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Figure 4. Optical micrography images of PET textiles under different treatments; (a) original PET, (b) needle-punched PET, (c) ITO nanoparticle-

incorporated PET through needle punching and ultrasonication.
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Figure 5. XRD patterns of ITO-loaded PET textiles after washing with
(a) pure water and (b) detergent. Reference peaks are shown as red
bars.

34. MIE} A=

AE AZ =S Al A5 oA ITO A9 #4]
W=7} PET 9] =8} A 22 §JA|ofl EAsh=A= ot
sHlth 41 PETY] il RhAbE o3kl 347} 16-18°,
22-24°, 25-27° ol Uit AlE o= o] Al F-7t
o] w2 A7} WsHA] ¢ko™ PET AR ARV HEH A
o & Hr} ZAo ITOY A Tj3= 30.5° 219 (222)
HEARR} (400), (622) REALR 21T AlE Sof e o] w2
=°| dof 3lew ITO AA4do] AlHo zh&Esh= o=
afj A5kl

Aler & A BE A3 & AlEE AlH AlA AlEE AJH
oAl PETS] Al 7 1]H+= g {10l FA1= %
t}. o|= AJE 3} o] PETS] 2 125 HYSIHA| Uk
= Rtk = Al ERoA ITOY (222) 9 =7} =55}
Al = RLAL, (400)} (622) T A= 312F FoflA =l
& 3ich(Figure 5(ab)). webA] Algr S ITO A4l
AR = 2Agkckar wekskglct

A AEr Al HE & AlE Aol Hlsf ITO (222) 7=
g] Al—]j} 7]—57]- 01:7]- Ll—o]—x],‘: 74*6‘1:01 e} 915]. _‘_7_311/]- _\_—L]
29| EAe} AFL FAIEHUA o= Mg Aol =&

250

[T Before washing
[ After washing

N r
150 4

100 4

Thickness (nm)

50 4

40°C water washing 40°C detergent washing

Figure 6. Indium thicknesses change obtained by X-ray fluorescence
(XRF) of ITO nanoparticle-incorporated PET textiles before and after
washing at 40 °C (left) with pure water and (right) detergent solution.
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Figure 7. Time-temperature profiles under xenon irradiation (500 W)
for PET textiles. Curves show surface temperature and time: (black)
original PET textile (gray) needle punched PET textile (red) ITO
loaded PET textile, (wine) ITO-loaded PET textile water-washed,
(pink) ITO-loaded PET textile detergent-washed.
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