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Abstract

This study investigated the removal efficiency of sulfur dioxide (SO2) gas through photocatalysis based on UV-C (Ultraviolet C) light
sources. The key factors included the effects of UV-C light source types, the presence of a TiO; photocatalyst, and variations in SO, inlet
concentrations on SO, removal efficiency. The UV-C light sources were chosen as a commercial 10 W mercury lamp (referred to as A), and
two low-power UV-C LEDs (0.01 W and 0.07 W, referred to as Bl and B2, respectively), aiming at promoting energy savings in the
photocatalysis. As a result, compared with preliminary photocatalysis without TiO, catalyst, the main reaction using the coated TiO,
photocatalyst significantly improved SO, removal across all the light sources, ranked as A > B2 ) B1. However, both Bl and B2, despite
significantly lower light power than A, were able to achieve comparable removal efficiency with reaction durations 3 ~ 5 times longer than
those of A. This suggests the feasibility of using low-power light sources when reasonably longer reaction duration would be acceptable.
Additionally, increase of inlet SO, concentrations from 150 up to 450 or 600 ppm LED to reduction in overall removal efficiency.
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Table 1. The regression equations to describe the temporal variation of SO, gas removals in this study

. . ) Coefficient of
Light sources Regression equations

determination
A RE(%) = -0.0038 2+ 0.7892 t > 99%
Preliminary Bl RE@) = 0.1776 t + 1.9073 ) 96%
experlment
B2 RE(%) = 0.2878 > 99%
A RE(%) = 0.0001 - 0.0386 t2+ 3.4541 t 100%
Main experiment Bl RE(%) = -0.0032 >+ 0.8818 t > 95%
(150 ppm inlet)
B2 RE(%) = -0.0009 %+ 0.8125 t > 97%
A RE(%) = 0.0001 t*- 0.0281 t*+ 2.7696 t 100%
Main experiment B1 RE(%) = -0.002 £+ 0.6874 t ) 95%
(300 ppm inlet)
B2 RE(%) = 0.7129t > 97%
A RE(%) = 0.00007 £ - 0.0216 t*+ 2.439 t > 99%
Main experiment o _ 2 0
(600 ppm inlet) Bl RE(%) = -0.0011 t*+ 0.5423 t > 96%
B2 RE(%) = 0.6328 t > 99%
100
X Atype
)
SN i
S 80 B B1type
>
g O B2type
D 60 -
0
&=
Ll
©
>
£
[}]
(24

Time (min.)

Fig. 2. SO; removal by UV-C lights in the preliminary experiment with the inlet SO, concentration of 150 ppm (A type: 10 W UV-C
Hg lamp; B1 type: 0.01 W UV-C LED; B2 type: 0.07 W UV-C LED); the three curves describe the regression equations for A
type (the short dashed line), B1 type (the solid line), and B2 type (the long dashed line).
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Fig. 3. The effect of initial SO, concentrations on SO, removal using photocatalysis with A type UV-C light source (10 W mercury
lamp) and TiO; catalyst: the three curves describe the regression equations for the inlet concentration of 150 ppm (the short
dashed line), 300 ppm (the long dashed line), and 600 ppm (the solid dashed line).

100

(%)

80

iciency

Removal Eff

X 150 ppm
| O 300 ppm
B 600 ppm

60 90 120

Time (min)

Fig. 4. The effect of initial SO, concentrations on SO, removal using photocatalysis with B1 type UV-C light source (0.01 W
LED) and TiO; catalyst; the three curves describe the regression equations for the inlet concentration of 150 ppm
(the short dashed line), 300 ppm (the long dashed line), and 600 ppm (the solid dashed line).
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Fig. 5. The effect of initial SO, concentrations on SO, removal using photocatalysis with B2 type UV-C light source (0.07 W
LED) and TiO; catalyst; the three curves describe the regression equations for the inlet concentration of 150 ppm
(the short dashed line), 300 ppm (the long dashed line), and 600 ppm (the solid dashed line).
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