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Fabrication of Ceramic Particles Deposited Nano-web using Electrospinning
Process and Its Far-infrared Ray Emission Property
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Abstract— The interest in textile which has far-infrared ray emissive property has been increased in the field of biophysics and
medicine. In this study, far-infrared ray emissive polyurethane nano-web was obtained using electrospinning of polyurethane(PU)
solution mixed with ceramics powder and far-infrared ray emissive properties of nano-web were evaluated by measuring far-infrared
ray emission power and emissivity(%). To investigate the influence of concentration of ceramics powder in PU solution and
temperature for far-infrared ray emissive properties, far-infrared ray emissivity was measured at varied temperature using various
nano-web including varied concentration of ceramics powder. Polyurethane nano-web was characterized by SEM to observe the
deposition of ceramics powder on polyurethane nano-web surface. The far-infrared ray emissivity was increased with the
concentration of ceramics powder in the nano-web. The far-infrared ray emission power was enhanced with increasing temperature
of the samples; however, far-infrared ray emissivity was decreased with increasing temperature because the increase of emission
power of ceramic containing nano-web was lower than the emission power of black body one.

Keywords: ceramics, far-infrared ray, polyurethane nano-web, electrospinning, far-infrared ray emission power,

far-infrared ray emissivity
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Table 1. Electrospinning conditions

Voltage (kV) 14
Temperature (°C) 25+2
Humidity (%RH) 3712

Spinning distance (cm) 15
Solution flow rate (ml/hr) 0.8
Spinning time (hr/sample) 4
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Table 2. Emissive power and emissivity of
polyurethane nano web including ceramics powder at
50C

Conc. of Cordierite Platinum Photon®
Ceramics : —
. Emissive ... Emissive ...
in Emissivity Emissivity
Solufi Power %) Power %)
olution o )
(W/m’) (W/m’)
0 wt% 417 87.06 417 87.06
1 wt% 422 88.10 442 92.28
3 wt% 427 89.14 451 94.15
5 wt% 450 93.95 452 94.36
*Emissive power of black body at 50C = 479 W/m’
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Fig. 1. Far-infrared ray emissivity of as—polyurethane
nano-web and polyurethane nano-web including ceramics
powder.

Fig. 2. SEM images of Cordierite/PU nano-web electro spun using PU solution including Cordierite

powder of (@) 1 wt%, (b) 3 wit%, (c) 5 wit%.

Fig. 3. SEM images of Platinum Photon®™/PU nano-web electro spun using PU solution including
Platinum Photon®™ powder of (@) 1 wt%, (b) 3 wi%, (¢) 5 wi%.
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Table 3. Emissive power and emissivity of polyurethane nano web including 3 wt% of ceramics powder

Black Body Cordierite Platinum Photon®
Temperature
(0) Emissive Power  Emissive Power Emissivity Emissive Power Emissivity
(W/m’) (W/m’) (%) (W/m’) (%)
30 356 321 90.17 329 92.42
50 479 427 89.14 451 94.15
70 629 544 86.49 556 88.39
600 100
-_— Corc_iierite mmmm Cordierite
. 550 | 3 Platinum Photon - = Platinum Photon
E 95 |
S 500} g B m
% 450 g
e i = 90|
® o
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30 50 70 30 50 70

Temperature(°C)

Fig. 4. Far-infrared ray emissive power of as-—
polyurethane nano—web and polyurethane nano-web
including ceramics powder.
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Fig. 5. Far-infrared ray emissivity of as—polyurethane
nano—-web and polyurethane nano-web including
ceramics powder.
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