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Abstract

Recently, the problem of global warming caused by greenhouse gases is getting serious due to the development of industry and the
increase in transportation means. Accordingly, the need for a technology to reduce carbon dioxide, which accounts for most of the green-
house gas, is increasing. Among them, a catalyst for converting carbon dioxide into fuel is being actively studied. Catalysts for reducing
carbon dioxide are classified into thermal catalysts and photocatalysts. In particular, the photocatalyst has the advantage that carbon diox-
ide can be reduced only by irradiating ultraviolet rays at room temperature without high temperature or additional gas. TiO, is widely
used as a photocatalyst because it is non-toxic and has high stability, but has a disadvantage of low carbon dioxide reduction efficiency.
To increase the reduction efficiency, 1-propanol was used in the synthesis process. This prevents agglomeration of the catalyst and
increases the specific surface area and pores of TiO,, thereby increasing the surface area in contact with carbon dioxide. As a result of
measuring the CO, reduction efficiency, it was confirmed that the efficiency of TiO, with 1-propanol and TiO, without 1-propanol was
19% and 12.3%, respectively, and the former showed a 1.5 times improved efficiency.
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Fig. 1. Schematic of synthesizing TiO, for photocatalyst
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Fig. 3. FE-SEM image of (a) TiO, without 1-propanol, and (b) TiO,
with 1-propanol.

| ROTO) | TiO, without 1-propano
TiO, with 1-propanol
~ T
3 \
AN
% i \\‘ A(101) ‘
g \\ ‘ |
= N \
'N\ |
- \ \'“"m»“_,‘_____,"‘vw.‘m N
Mol M'w‘w«.‘ﬂ\_w
0 20 40 60 80
20 (degree)
Fig. 4. XRD analysis of the synthesized TiO, with/without 1-pro-
panol.

Table 1. Textual properties of the synthesized TiO, with/without 1-
propanol.

Surface area Pore volume  Average pore

(m/g) (cc/g) diameter (nm)
TiO, (DI only) 33.251 0.077 7.766
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Fig. 5. The real-time CO, concentration of (a) TiO, without 1-pro-
panol, and (b) TiO, with 1-propanol.
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Fig. 6. The CO, reduction mechanism of (a) anatase TiO, and (b)
anatase-rutile TiO, (synthesized).
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