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Figure S1 shows the comparative degradation performance of YCMO and P25 TiO₂  under a 

halogen lamp. The prepared catalyst YCMO shows faster degradation of organic pollutants in 

comparison with P25 TiO₂. Table S1 shows the comparison of degradation percentage and rate 

constant.

Figure S1. Degradation of RhB, MO and TC by P25 TiO₂  and YCMO (a) Ct/C0 graph and (b) 
Rate constant.

The lower efficiency of P25 TiO2 photocatalysts for organic pollutant removal under halogen 

lamps is primarily due to the spectral characteristics of the light source. Halogen lamps 

primarily emit in the visible and infrared regions, with only a minimal amount of UV light, 

which is essential for P25 TiO₂ activation due to its bandgap energy of approximately 3.2 eV. 

In the absence of sufficient UV radiation, the generation of high-energy charge carriers 

becomes impossible. Furthermore, the UV light emitted by halogen lamps typically lacks the 
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intensity and penetration required to activate a substantial portion of the catalyst surface or to 

generate the reactive oxygen species necessary for the effective degradation of organic 

pollutants. For optimal performance of P25 TiO₂, light sources with higher UV outputs, such 

as mercury or UV-LED lamps, are generally preferred.

Table S1. Comparative analysis of various pollutant degradation by P25 TiO₂  and YCMO

Sample Pollutant Degradation Percentage (%) Rate constant (k) (min-1)

P25 RhB 68.4 0.0177

P25 MO 64.7 0.0156

P25 TC 56.2 0.0092

YCMO RhB 99.8 0.0865

YCMO MO 99.8 0.0743

YCMO TC 99.7 0.0373

Table S2. Summary of catalyst performance in degradation studies.

Catalyst Type
Synthes

is 
Method

Light
Concentr

ation 
(mg/L)

Photocat
alyst 

Dosage 
(mg)

Degrad
ation 
Time 
(min)

Degrad
ation % Ref.

Fe-TiO₂ /rGO
Sol gel, 
Nanoco
mposite

Solar 20 600 120 91% 
(Rh-B) [1]

CuBi₂O₄/ZnBi₂
O₄

Hydroth
ermal, 
Hybrid 

nanostru
cture

50W 
LED 10 25 150 60% 

(Rh-B)
[2]

g-C₃N₄/BiVO₄

Mixed 
Calcinat
ion, Z-
Scheme 
Heterost
ructure

500 W 
xenon 
lamp

-- 50 360 85% 
(Rh-B) [3]

Bi₂O₃/g-C₃N₄

Hydroth
ermal, 

Nanoco
mposite

Xenon 
lamp 10 60 150 88.5% 

(Rh-B) [4]

TiO₂/BiVO₄

Hydroth
ermal, 

Nanoco
mposite

Metal 
halide 
lamp 

with 400 

10 10 120 72% 
(TC) [5]



W

CeMnO₃

Citrate 
sol–gel, 
Nanopar

ticles

30 W 
LED 
bulb

10 30 90 95% 
(TC) [6]

La₀.₇Ca₀.₃MnO₃

Sol-gel 
method, 
Nanopar

ticles

---- 10 5 60 94% 
(TC) [7]

Bi₄NbO₈Cl

Molten 
salt 
flux, 

Nanosh
eets

18W 
househo
ld LED 

bulb

10 20 60 82% 
(TC) [8]

LaCoO₃/Bi₄Ti₃O
₁₂

Sol-gel, 
Compos

ites

Xenon 
lamp 5 25 100 87% 

(TC) [9]

Sn–Doped TiO₂

Microw
ave-

assisted 
sol-gel, 
Powder

UV 
visible 
light

-- 5 120 90% 
(MO) [10]

ZnO

Co-
precipit

ation 
method, 
Nanopar

ticles

Under 
sunlight 10 100 300 90% 

(MO) [11]

ZnO_G

Forced 
solvolys

is, 
Nanopar

ticles

Visible 
light 

fluoresc
ent lamp 
of 160 

W/2900 
lm 

LOHUI
S

20 12 60

91.07% 
(MO), 

75.43% 
(RhB), 
74.06% 
(MB)

[12]

Ce-Mo doped 
BiVO₄

Hydroth
ermal

Visible 
light 
(50W 

halogen 
lamp; 
λ>400 
nm)

10 20 120 85% 
(MO) [13]

BiVO₄: Mo

Green 
hydroth
ermal, 

Nanopar
ticles

300 W, 
visible 
light 

illumina
tion 

using an 
Xe lamp

10 10 120 86.8% 
(Rh-B) [14]

Zn²⁺: BiPO₄
Hydroth
ermal, 
Rod-

500 W 
xenon 
lamp

20 50 300
81.05% 
(TC), 

91.25% 
[15]



shaped (RhB)

CDs/g-
C₃N₄/BiPO₄

High-
tempera

ture 
calcinati

on, 
Compos

ite

500 W 
xenon 
lamp

10 30 210 75.5% 
(TC) [16]

ZrO₂-TiO₂

Sol-gel, 
Nanoco
mposite

s

UV 
lamp 
(low-

pressure 
mercury 
lamp)

30 200 180

75.5% 
(MO), 
78.1% 
(RhB)

[17]

P-25 ---

UV 
lamp 
(low-

pressure 
mercury 
lamp)

20 200 180

90% 
(MO), 
89.8% 
(RhB)

[17]

TiO₂

Solvoth
ermal 
route, 

Nanoro
ds

125 W 
mercury 

light
10 50 50

90% 
(MO), 
97% 

(RhB)

[18]

C@CuNi/TiO₂

Microw
ave 

hydroth
ermal, 

Compos
ite

500W 
xenon 
lamp

10 10 180

94.5% 
(RhB), 
70% 

(MB), 
80% 
(TC)

[19]

Y₂CuMnO₆

Auto 
combust

ion, 
Double 
perovski

te

Sunlight
, 

Halogen 
lamp 
500W

10 50 135

93% 
(RhB), 
90% 

(MO), 
82% 
(TC)

This 
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