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Abstract : Bi;MoOg catalysts were successfully synthesized using ethylene glycol monomethyl ether (EGME), glycerol (GL),
ethylene glycol (EG), and water as solvents by a conventional hydrothermal method. The synthesized catalysts were
characterized by XRD, DRS, BET, SEM, and PL, and we also investigated the photocatalytic activity of these materials for the
decomposition of Rhodamin B under visible light irradiation. The XRD results revealed the successful synthesis of 12-18 nm,
well-crystallized y-Bi-MoOg crystals with an Aurivillius structure regardless of solvent. In addition, the Bi;MoOs catalysts
prepared below 140 C showed an amorphous phase; however, those prepared above 160 C showed well-crystallized ¥-Bi,MoOg
crystals. All the catalysts have a similar absorption spectrum from the ultraviolet region up to the visible region less than 470 nm.
This result suggests that all the Bi;MoOs catalysts are potential visible-light-driven photocatalysts. The BixMoOg catalysts
prepared using EGME as a solvent showed the highest photocatalytic activity. In addition, the Bi,MoOs catalysts prepared at 18
0°C showed the highest photocatalytic activity. The PL peaks appeared at about 560 nm at all catalysts and the excitonic PL signal
was proportional to the photocatalytic activity for the decomposition of Rhodamin B. This suggests that the stronger the PL
intensity, the larger the amount of oxygen vacancies and defects, and the higher the photocatalytic activity.
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Table 1. The physical properties and photocatalytic activity of various Bi;MoQs catalysts prepared using different solvent

Catalyst (Solvent)® Particle size (nm) Band gap (eV) Surface area (m* g") % (x10° min™)

Bi:MoOs (EGME) 12 2.65 286 34.9
Bi;MoOs (GL) 16 2.55 209 12.1
BixMoOs (EG) 18 2.50 219 12.6

“apparent first-order constant (kgp,) of photocatalytic degradation of Rhodamin B

"Votvent/ Vi20=50/50, synthesis temperature=180°C
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Figure 1. X-ray diffraction patterns of Bi,MoOg catalysts prepared
using different solvent (Vsoivent/Vizo = 50/50, synthesis

temperature
=180 ).
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Figure 2. X-ray diffraction patterns of Bi,MoOg catalysts prepared

using different synthesis temperature (Veome/Vizo =
50/50).
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Figure 3. Diffuse reflectance absorption spectra of Bi,MoOs
catalysts prepared using different solvent (Vsoivent/ Virzo
= 50/50, synthesis temperature=180 C).

Figure 4. SEM images of Bi;MoQs catalysts prepared using
different synthesis temperature (Vegme/Vizo = 50/50).
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Figure 5. PL spectra of BixMoO catalysts prepared using different
solvent (Vsoven/ Vizo = 50/50, synthesis temperature =
180 C).
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Table 2. The physical properties and photocatalytic activity of various Bi;MoQjs catalysts prepared using different synthesis temperature

Catalyst (synthesis temperature)” Particle size (nm) Band gap (eV) Surface area (m* g™) % (%107 min™)
Bi;MoOg (room temperature) - - 306 0.7
Bi,MoOs (140 T) - - 296 1.6
Bi,MoOs (160 ) 11 2.63 301 24.9
Bi:MoOs (180 ) 12 2.65 286 34.9
Bi:MoOs (200 C) 18 2.67 216 20.4
Bi:MoOs (240 ) - 2.70 211 8.4

*apparent first-order constant (k,pp) of photocatalytic degradation of Rhodamin B
*Veoue/Vino = 50/50
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Figure 6. Photocatalytic decomposition of Rhodamin B over Figure 7. Photocatalytic decomposition of Rhodamin B over
Bi;MoQs catalysts prepared by different solvent; a) Bi:MoOg catalysts prepared using different synthesis
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