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Removal Effect of Odor Gases Generated in Foaming Process of Shoes Insole with
Addition of Self Actuated Photocatalyst Prepared by Sol-gel Method
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Abstract: A self actuated photocatalyst Weltouch® used to the remove the odor gases generated in the foaming process
of shoes insole was prepared by sol-gel method and studied its property. Specially, with mixing Weltouch® in the foaming
process of shoes insole, the physical functionality such as specific gravity, hardness, elongation, compression set was stud-
ied. The physical functionality of shoes insole was no variation by added Weltouch®. The odor gases generated in the foam-
ing process of shoes insole was detected to be reduced to 60~80% by self actuated photocataylst Weltouch® even in the
dark conditions, which was observed for both anatase and rutile phase.
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Figure 1. Schematic diagram for the preparation of self actuated
photocatalyst.
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2.2. SEM 24
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2.3. X-ray diffraction £
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(X-ray diffraction)2 &F215}4 2™, XRD+= D8 Discover with
GADDS(Bruker, Germany)2 s}g1, 42742 Table 13}

Table 1. Operation Condition for XRD Analysis

Scan menu Range
X-ray source CuKa
Voltage 40 kV
Start angle 20°
End angle 80°
Scan speed 35.4°%sec

Table 2. Formulation of the Shoes Insole with Weltouch®

(Unit : phr)
Ingredients <cpe Mo ! 2 3 4
EVA 100 100 100 100
CaCO;s 10 10 10 10
Weltouch® - 0.5 1
ZnO 3 3 3
St/A 1 1 1 1
DCP 0.9 0.9 0.9 0.9
Azodicarbonamide 4 4 4 4
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4.1. H|ZE(specific gravity)
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4.2. 4 (hardness)
A= +=(hardnessy= C-type durometer(AskerA})E 0|83}
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Table 3. Analytical Operating Conditions for TDS and GC/MSD'®

Item Condition
Desorp. temp. 280°C, 15 min
Desorp. flow 50 ml/min
TDS .
Cold trap -30°C — 40°C/s — 280°C (5 min)
Transper line temp. 220°C
Column HP5-MS(0.32 mm x 60 m, 1 pm)
Column flow 1.0 ml/min
Oven temp.
Initial temp. 35C(5 min)
Temp. program 0.5°C/min(60°C, 5 min) — 1°C/
min(100°C) — 10°C/min(280°C
GEMSD Final temp. 280‘£C(20 rzqin) ( L
Split rate 20:1
MS interface temp. 280°C
Ionization EL, 70 eV
Ionization source 230°C
Mass range m/z 29~550
ot
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Results and Discussion
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Table 4. Deodorization Comparison of Weltouch® under Dark and

Light Condition (Unit : ppm)
. HCHO Ammonia Trimethylamine
Condition - - -
Light Dark Light Dark Light  Dark
Start conc. 80 80 78 78 60 60
Conc. after 2 hrs 0 11.2 0 0 0 2.4

Degradation (%) 100%  86% 100% 100%  100%  96%
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Figure 2. SEM image of photocatalyst; (a) Weltouch® and (b) Degussa P-25.
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Figure 3. X-ray diffraction patterns of Weltouch®.
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Table 5. Properties (such as specific gravity, hardness, elongation,
compression set) of Shoes Insole Prepared with Weltouch®

Recipe No. 1 2 3 4
Specific gravity 0.170 0.169 0.169 0.170
Hardness 50+1 50+1 50+1 50+1
Elongation (%) 171 171 172 171

Compression set (%) 63 64 64 64
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Table 6. The Efficiencies of Odor Reduction Analysis of Shoes Insole in Accordance with Weltouch® Ratio

Recipe Formamide Ammonia 2-phenyl-2-propanol Benzene Toluene
(Ego/l;lr;) Degradation (Sg/?g;) Degradation (Eg/‘;rcl;) Degradation (Ego/[rlr%) Degradation (Eg/‘;rcl;) Degradation
1 246 - 298 - 406 - 97 - 2737 -
2 95 61% 111 62% 172 57% 35 63% 1013 62%
3 77 1% 86 1% 127 68% 26 73% 783 1%
4 51 82% 53 82% 78 79% 17 82% 498 81%
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Figure 4. The efficiencies of odor degradation of shoes insole
in accordance with Weltouch® ratio.
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Conclusion
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