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Photocatalysts can degrade organic dyes using solar energy. Nowadays, there is
increasing interest in studying photocatalytic reactions in water. In this study, several
methods for synthesizing Ba-Mn mixed oxides were investigated. BaMnO3
nanocomposites (Ba-Mn-O NCs) were created through the sol-gel process,
characterized with various techniques, and used as photocatalysts to remove colored
water pollutants. The effectiveness of these photocatalysts in degrading organic dyes
such as methyl orange (MO), eriochrome black T (EBT), rhodamine B (RhB), and
malachite green ((MG) was studied in the presence of the synthesized photocatalysts,
and optimal conditions for improving dye degradation (including dye concentration
and photocatalyst dosage) were examined. The results showed 88 % degradation of
MO and 69 % degradation of EBT after 90 minutes of visible light exposure in the
presence of the photocatalysts. The best conditions for maximum degradation (88 %
for MO) were found to be 10 ppm of MO dye and 0.03 g of photocatalyst.
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Figure 1: Schematic of the steps of sol-gel synthesis and identification of Ba-Mn-O NCs.
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Table 1: Summary of reaction conditions for the synthesis of Ba-Mn-O nanocomposites.

Capping Tandt T and t

Ba(NO3)2 + Mn(N03)2 4H20

2 Ba(NOs), + Mn(NOs),.4H,0 Sol-gel
3 Ba(NOs), + Mn(NOs),.4H,0 Sol-gel
4 Ba(NOs), + Mn(NOs),.4H,0 Sol-gel
5 Ba(NOs), + Mn(NOs),.4H,0 Sol-gel
6 Ba(NOs), + Mn(NOs),.4H,0 Hydrothermal
7 Ba(NOs), + Mn(NOs),.4H,0 Hydrothermal
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Figure 2: XRD pattern from the product prepared by co-precipitation method in the presence of CTAB (Orthorhombic Mn203, JCPDS = 01-073-

1826).
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Figure 4: XRD patterns from products prepared by hydrothermal method at different temperatures after 12h a) 120, and b) 180 °C.
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Figure 5: SEM images of Ba-Mn-O nanocomposites prepared by sol-gel method in the presence of (a, b) glucose, and (c, d) maltose.
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Figure 6: FT-IR spectrum of sample prepared via sol-gel with fructose.
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Figure 7:a) UU-Vis spectrum of sample prepared via sol-gel with fructose, and b) the plot of (ahv)? versus hv.
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Figure 8: The photocatalytic degradation of the different dyes in the presence of Ba-Mn-O nanocomposites.
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Figure 9: The investigation of the effects of the (a) dye concentration, and (b) photocatalyst dosage on the photocatalytic degradation of MO in the
presence of Ba-Mn-O nanocomposites.
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Table 2: Summary of photocatalytic test results under different conditions using the Ba-Mn-O photocatalyst synthesized in this research.

Dye concentration (ppm)

Dye (pollutant)
MO

EBT 10
RhB =
MG 10
MO 5
MO 15
MO 10
Vo 10

Photocatalyst dosage (g) Photocatalytic degradation (%)

0.03 88/05
0.03 69.03
0.03 27.09
0.03 18.63
0.03 58/28
0.03 39.18
0.05 70.80
0.02 45.37

Looai ¥l o5 sl 3580 5 (S lld Sl by bl GlaornsT 655061 5558 o Slas 5l glaods:¥ Jgur

Table 3. Summary of photocatalytic performance of mixed oxides based on alkaline earth metals and Mn for pollutant degradation.

_ Degradation (%) pollutant Synthesis method Photocatalyst

(21) Chlorobenzene Hydrothermal SrMnOg3
80.26, Malachite green,
(22) 89.35 Methylene blue Ultrasound SrMnQOg
(20) 92.8 Mechanochemical (10%)BaO-MnOy
(23) 78 Rhodamine B Precipitation SrMnO3
99 Methylene blue . . .
(19) 99 Rhodamine B Solid-state reaction Ti-doped BaMnOs
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