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1 Additional figures 
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Fig.S1 FTIR spectra of 1AC, 2AC, 3AC, V/S-BiOBr@1AC, V/S-BiOBr@2AC, and V/S-

BiOBr@3AC. 
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(a) V/S-BiOBr@1AC and NaBH4 over MO
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(b) V/S-BiOBr@3AC with NaBH4 over MO

 

Fig. S2 Reduction of MO: (a) with V/S-BiOBr@1AC and NaBH4, (b) with V/S-BiOBr@3AC and 

NaBH4. 
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(a) V/S-BiOBr@1AC and NaBH4 over MB
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(b) V/S-BiOBr@3AC and NaBH4 over MB

 

Fig. S3 Reduction of MB: (a) with V/S-BiOBr@1AC and NaBH4, (b) with V/S-BiOBr@3AC and NaBH4. 
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(a) V/S-BiOBr@1AC with NaBH4
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(b) V/S-BiOBr@3AC with NaBH4

 

Fig. S4 Reduction of Cr(VI): (a) with V/S-BiOBr@1AC and NaBH4, (b) with V/S-BiOBr@3AC and 

NaBH4. 
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2 Additional tables 

 

Table S1 XPS composition, oxygen vacancy (Vo) content, crystallite size, and SBET of V/S-BiOBr 

and V/S-BiOBr@2AC 

Catalyst 

 

Atomic percentage (%) V4+/ 

(V4++V5+) 

(%) 

VO 

(%) 

Crystal 

size 

(nm) 

SBET 

(m2/g) 

Pore 

volume 

(cm3/g) V Bi O Br S C 

V/S-BiOBr 8.7 34.6 22.6 17.3 14.1 2.7 36.6 5.3 17.8 14 0.148 

V/S-

BiOBr@2AC 
8.6 34.4 13.3 16.9 14.2 13.6 32.3 15.5 25.7 42 1.08 

V/S-

BiOBr@2AC 

after used 

8.5 34.2 13.1 16.3 14.6 13.3 31.3 19.6 25.6 42 1.07 

 

Table S2 Element contents from SEM-EDS analysis for V/S-BiOBr and V/S-BiOBr@2AC 

Catalyst V Bi O Br S C 

V/S-BiOBr 8.6 34.3 22.4 17.2 14.7 2.8 

V/S-BiOBr@2AC 8.7 34.2 13.3 16.3 14.2 13.3 

 

Table S3 XRF chemical element compositions of V/S-BiOBr and V/S-BiOBr@2AC 

Catalyst V Bi O Br S C 

V/S-BiOBr 8.5 34.4 21.5 17.3 14.4 2.7 

V/S-BiOBr@2AC 8.6 34.2 12.6 14.1 14.5 12.3 
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Table S4 Elemental composition of activated carbon 

Activated carbon type Status 
C 

(%wt) 

H 

(%wt) 

N 

(%wt) 

O 

(%wt) 

Ash 

(% wt) 

Micro porous Fresh/commercial 85±2 0.41±0.5 0.52±0.07 1±2 13+0.09 

Mesoporous Fresh/commercial 84±2 0.47±0.06 0.54±0.08 1±2 12±0.08 

Micro-mesoporous Fresh/commercial 85±2 0.43±0.08 0.52±0.09 1±2 13±0.09 

 

Table S5 Porosity and types of activated carbon used in the research 

Types of Activated Carbon Surface area (m2/g) Pore volume (cm3/g) 

Microporous activated carbon (1AC) 1479 1.05 

Mesoporous activated carbon (2AC) 812 1.45 

Micro-meso activated carbon (3AC) 1413 1.46 

 

Table S6 Elemental composition and N2 physisorption comparison of fresh and spent V/S-

BiOBr@2AC 

Sample 

Wt % Retention % m2/g cm3/g 

V S Bi O Br V S Bi O Br SBET 
Pore in 

micro 

Pore in 

meso 

Total 

pore 

Fresh V/S-

BiOBr@2AC 
2.1 1.8 38.5 8.4 17.6 - - - - - 420 0.18 0.42 0.60 

Spent V/S-

BiOBr@2AC 
2.0 1.7 37.4 8.1 16.9 94 92 97 96 96 398 0.16 0.39 0.55 
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Table S7 Comparison of V/S-BiOBr@2AC reduction of MB, MO, and Cr(VI) with reported literature 

Pollutants Catalyst 

Solution 

volume 

(mL) 

NaBH4 

[mmol/L] 

Catalyst 

dose 

(mg) 

Time 

(min) 

kapp 

(min-1) 

K 

(min/g) 
Ref. 

MB 

Ce-BiOBr/Bi2S3 100 0.04 5 14 0.231 23.1 [1] 

Cu(MoO4)2(OH)2 1000 0.04 5 20 0.021 2 [2] 

Mn3O4/ZnO/AC) 100 0.01 10 20 0.03 3 [3] 

PANI@NiTiO3 100 0.04 50 60 0.05 5 [4] 

MgO 100 0.04 40 60 0.02 2 [5] 

V/S-BiOBr@2AC 100 0.04 5 14 0.4383 43.83 
This 

work 

MO 

V/S-SnO2 100 0.04 20 6 0.211 21.1 [6] 

V/O-Ag2S 100 0.04 20 10 0.289 28.9 [7] 

Fe/S-BiOCl 100 0.04 20 14 - - [8] 

Co/S-CeO2 100 0.04 20 10 - - [9] 

S-CoMoO4.0.9H2O 100 0.04 10 6 - - [10] 

V/S-BiOBr@2AC 100 0.04 5 6 0.4284 42.84 
This 

work 

Cr(IV) 

V/S-BiOBr 100 0.04 5 18 0.03 3 [11] 

Mn/O-Bi2S3 100 0.01 10 20 0.04 4 [12] 

Cu/Cu2O/NH2-MIL-

88B(Fe) 
100 0.05 50 20 0.05 5 [13] 

CsPbBr3/CdS 100 0.01 50 30 0.07 7 [14] 

Cu3(MoO4)2(OH)2 100 0.04 10 60 1.09 109 [2] 

MoSrOS 100 0.04 5 14 0.171 17.1 [15] 

O-Sn17Sb6S29 100 0.01 10 6 0.09 9 [16] 

La/O-SnS 100 0.01 5 18 0.364 36.4 [17] 

V/S-BiOBr@2AC 100 0.04 5 18 0.2178 21.78 
This 

work 
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