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Fig. S1: (a) PXRD pattern for time dependent formation of Eu1.5
-BSO nanoparticles (b) 

PXRD pattern of BSO nanoparticles formed after 24h (c) PXRD pattern for time dependent 

formation of BSO nanoparticles and (d) Normalised intensity of (100) plane depicting shift in 

2θ due to Eu3+ doping.
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Fig. S2: Rietveld refinement of Eu1.5-BSO nanoparticles.



Table S1: Crystallographic data of (Bi0.985Eu0.15)2SiO5 determined using Reitveld refinement.



Fig. S3: XPS spectra of (a) Bi 4f for BSO, (b) Bi 4f for Eu1.5-BSO, (c) Si 2p for BSO,  and 

(d) Si 2p for Eu1.5-BSO nanoparticles.



Table S2: Bond vibration of the different bonds obtained using Fourier Transformed Infrared 

spectroscopy.



Table S3: ICP- Analysis of Eu1.5-BSO nanoparticles 

Table S4: Elemental composition obtained using EDS for BSO and Eu-BSO nanoparticles

Fig. S4: EDS spectra for (a) BSO (b) Eu0.5-BSO (c) Eu1-BSO (d) Eu1.5-BSO (inset shows the 

elemental composition) (e) Eu2-BSO (f) elemental composition of Eu2-BSO nanoparticles.



Fig. S5: TEM image of (a1-a2) BSO (a3) HRTEM image depicting interplaner distance 

corresponding to (002) plane (a4) FFT image depicting various planes for BSO (b1-b2) Eu0.5
-

BSO nanoparticles (c1-c2) Eu1
-BSO nanoparticles (d1-d2) Eu1.5

-BSO nanoparticles (e1-e2) 

Eu2
-BSO nanoparticles.



Fig. S6: (a) PXRD pattern of Sm1.5-BSO nanoparticles depicting monoclinic phase (b) 

FESEM image of Sm1.5-BSO nanoparticles.



Fig. S7: Elemental mapping of BSO nanoparticles and Eu-BSO nanoparticles depicting the 

presence of Bi, Si, O, and Eu.



Fig. S8 : Nitrogen adsorption desorption isotherm of (a) BSO (b) Eu0.5-BSO (c) Eu1.0-BSO 

(d) Eu1.5-BSO (e) Eu2.0-BSO (f) BJH pore size distribution of BSO and Eu-BSO 

nanoparticles.

Table S5: Comparison of BET surface area, pore volume and pore size distribution of BSO 

and Eu-BSO nanoparticles.



Fig. S9: (a) Photoluminescence of various Eu-BSO nanoparticles upon 312 nm excitation and 

(b) Photoluminescence of Eu3+ incorporated in various Eu-BSO nanoparticles upon 396 nm 

excitation.
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Fig. S10: Photoluminescence of various Eu-BSO nanoparticles upon 465 nm excitation.



Fig. S11: (a) Absorption spectra of BSO nanoparticle and Eu-doped BSO nanoparticles (b) 

Kubelka-Munk plot for BSO and Eu-BSO nanoparticles.



Fig. S12: Mott Schottky plot of (a) BSO (b) Eu0.5-BSO (c) Eu1-BSO (d) Eu1.5-BSO (e) Eu2-

BSO.



Fig. S13: Band edge potential of different Eu-BSO nanoparticles. 

Table S6: Band edge potential of various Eu-doped BSO



Fig. S14: (a) Absorption spectra for adsorption of MB dye using BSO nanoparticles (b) Fit of 

kinetic data to pseudo first order model for BSO nanoparticles (c) Fit of kinetic data to 

pseudo second order model for BSO nanoparticles d) Fit of kinetic data to intraparticle 

diffusion model for BSO nanoparticles (e) Absorption spectra for adsorption of MB dye 

using Eu1.5-BSO nanoparticles (f) Fit of kinetic data to pseudo first order model for Eu1.5-

BSO nanoparticles (g) Fit of kinetic data to pseudo second order model for Eu1.5-BSO 

nanoparticles (h) Fit of kinetic data to intraparticle diffusion model for Eu1.5-BSO 

nanoparticles.

Pseudo second order IPD



Fig. S15: (a) Absorption spectra for adsorption of MB dye using BSO nanoparticles (b) Fit of 

kinetic data to pseudo first order model for BSO nanoparticles (c) Fit of kinetic data to 

pseudo second order model for BSO nanoparticles d) Fit of kinetic data to intraparticle 

diffusion model for BSO nanoparticles (e) Absorption spectra for adsorption of MB dye 

using Eu1.5-BSO nanoparticles (f) Fit of kinetic data to pseudo first order model for Eu1.5-

BSO nanoparticles (g) Fit of kinetic data to pseudo second order model for Eu1.5-BSO 

nanoparticles (h) Fit of kinetic data to intraparticle diffusion model for Eu1.5-BSO 

nanoparticles.

Pseudo second order IPD



Table S7: Kinetics parameters for BSO and Eu1.5-BSO nanoparticles for adsorption of 

methylene blue dye for different initial concentration of dye



Table S8: Comparison table for adsorption of pollutants by various reported materials

Adsorbent Adsorbate qe (mg g-1) Kinetics 
(k1/k2/ki) 

Reference

Eu1.5-BSO
BSO

Methylene blue
Methylene blue

8.7
3.5

6.5 *10-2

39.3 *10-2
This work

Magnesium 
Silicate/Reduced 
Graphene Oxide

Methylene blue 101 3.3  *10-3 1

magnetic 
graphene oxide

Methylene blue 256.4 5.0  *10-4 2

Magnesium 
silicate

Methylene blue 49.8 1.1 *10-2 3

Sewage sludge 
based granular 

activated carbon 
(SSGAC)

Methylene blue 27.68 1.6 *10-2 4

Moroccan clay Methylene blue 172.8 5.0  *10-3 5

manganese 
nodule

Methylene blue 51.28 1.9 *10-2 6

Polymer 
networks

Methylene blue # 2.9 × 10 −3 7

Cellulose Methylene blue 108.11 1.3 × 10−5 8

supramolecular 
hydrogel

Methylene blue # 0.9 *10-4 9

# qe not calculated in the paper.



Fig. S16: (a) Langmuir isotherm model fitting for BSO (b) Freundlich isotherm model fitting 

for BSO nanoparticle (c) Langmuir isotherm model fitting for Eu1.5-BSO (b) Freundlich 

isotherm model fitting for Eu1.5-BSO nanoparticle.

Table S9: Comparison table for adsorption isotherm model of methylene blue for BSO and 

Eu1.5-BSO nanoparticle. 

Langmuir
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Fig. S17: Photocatalytic degradation of different amount of methylene blue dye by Eu1.5-

BSO nanoparticles under simulated solar light.



Fig. S18: (a) Photocatalytic degradation of rhodamine B dye (50µM) in presence of BSO and 

Eu1.5-BSO nanoparticles under simulated solar light. (b)Rate of photodegradation of 

rhodamine B dye calculated assuming first order kinetics. Pseudo second order IPD



Fig. S19: ESI-MS spectra of aliquots of rhodamine B collected at different points of light 

illumination. (a) -60 min (represents dye without catalyst) (b) 60 min (c) 120 min (d) 180 

min.



Fig. S20: Possible degradation pathway of rhodamine B 



Fig. S21: (a) Photocatalytic degradation of various coloured dyes in presence Eu1.5-BSO 

nanoparticles under simulated solar light. (b) Photocatalytic degradation of various colourless 

pollutants in presence Eu1.5-BSO nanoparticles under simulated solar light. 
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Fig. S22: Radical species trapping experiments for the photocatalytic degradation.



Table S10: Comparison of BET surface area and photocatalytic degradation using Bi2SiO5 

nanoparticles 

Material BET 

surfac

e area 

(m2/g)

Morphology Pollutant Pollutant removal rate Light 

Source

Referen

ce

rhodamine B 99% in 120 min

methylene blue 98% in 180 min

phenol 85% in 180 min

methyl orange 62% in 180 min

Chicago sky blue 55% in 180 min

rose bengal 90% in 180 min

tetracycline 70% in 180 min

Eu1.5-BSO 70 microflower

chloremphenicol 70% in 180 min

140 W Xe 

(simulated 

solar light)

1.5 AM 

Filter

This 

work

phenol 94% in 80 minBi2SiO5 45 microspheres

rhodamine B 30 % in 30 min

500 W Xe 

(simulated 

solar light)

10

Bi2SiO5/BiOBr 9 nanosheets rhodamine B 99.5% in 60 min 300 W Xe

lamp

11

acid orange 7 90% in 30 min

rhodamine B 90% in 30 min

p-chlorophenol 90% in 30 min

Bi2SiO5/Bi12SiO20 33 coralline

tetracycline 80% in 30 min

100 W Hg 

lamp

12

Methylene blue, 0.25 h-1

2,4-Dichlorophenol 0.9 h-1

Bi2O3/Bi2SiO5 66 irregular

phenol 0.18 h-1

500 W Xe 

lamp

13

Methylene blue 9.5 * 10-3 min-1Bi2SiO5/BiPO4 16 plate-like

phenol 9.5 * 10-3 min-1

500 W Xe 

lamp

14

BiOBr/Bi2SiO5 13 irregular 

nanosheets

tetracycline 90% in 180 min 300 W Xe

lamp

15

Bi2SiO5/Bi4Si3O12 1 Flower Rhodamine 90% in 30 min 300 W Xe

Photocataly

tic chamber

16

Bi2SiO5 30 flower-like 

microsphere

phenol 86 % in 5h 500 W Xe 

Lamp

(simulated 

solar light)

17

Bi2SiO5 4-6 Nanosheets salicylic acid 99% in 120 min 4W 18



UV lamp

Bi2O3/Bi2SiO5 8 Irregular bisphenol A 90% in 120 min 500 W Xe 

Lamp

(simulated 

solar light)

19

Pt/Bi2SiO5 (not 

provide

d)

Flower like 7α-

ethynylestradio

l(EE2)

95.6% in 8 min 20 W

Hg UV 

la

m

p

20
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