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Fig. S1. (a) Survey and high-resolution (b) Sb 3d and (c) S 2p spectra of Sb2S3 NRs. 
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Fig. S2. HRTEM image of Sb2S3 NRs-2%Au heterostructure. 
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Fig. S3. TEM image of Sb2S3 NRs-3%Ag heterostructure. 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

S5 

 

 

 

 

 

 

 

 

Fig. S4. TEM image of Sb2S3 NRs-2%Pd heterostructure. 
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Fig. S5. (a) SEM image and (e) EDX result of Sb2S3 NRs with elemental mapping results for (b) Sb and (c) S 

signals. 
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Fig. S6. SEM images (a) and EDX results (b) of Sb2S3 NRs-2%Au n heterostructure; elemental mapping 

results of Sb2S3 NRs-2%Au heterostructure for (d) Sb, (e) S and (f) Au signals. 
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Fig. S7. (a & c) SEM images and (b) EDX results of Sb2S3 NRs-3%Ag heterostructure with elemental mapping 

results (d) Sb, (e) S and (f) Ag signals. 
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Fig. S8. (a & c) SEM images and (b) EDX result of Sb2S3 NRs-2%Pd heterostructure with elemental mapping 

results for (d) Sb, (e) S and (f) Pd signals. 
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Fig. S9. Photoactivities of (a, b, c) Sb2S3 NRs-2%Au, (d, e, f) Sb2S3 NRs-3%Ag and (g, h, i) Sb2S3 NRs-2%Pd 

heterostructures toward degradation of RhB, phenol, and ortho-hydroxybenzoic acid under visible light 

irradiation (λ>420 nm), respectively. 
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Table S1. Chemical bond species vs. B.E. for different samples. 

 

N. D.: Not Detected. 

 

 

 

 

 

 

 

 

Element Sb2S3 NRs Sb2S3 NRs-2% Au Sb2S3 NRs-3% Ag Sb2S3 NRs-2% Pd Chemical Bond Species 

C 1s 284.6 284.6 284.6 284.6 C-C, C=C & C-H 

Sb 3d5/2 529.6 529.6 529.6 530.0 Sb3+ 1,2 

Sb 3d3/2 539.0 539.0 539.0 539.4 Sb3+ 

S 2p3/2 161.5 161.3 161.5 161.5 S2- 1,2 

S 2p1/2 162.6 162.5 162.6 162.6 S2- 

Au 4f7/2 N.D. 84.1 N.D. N.D. Au0 3,4 

Au 4f5/2 N.D. 87.7 N.D. N.D. Au0  

Ag 3d5/2 N.D. N.D. 368.2 N.D. Ag0 5,6 

Ag 3d3/2 N.D. N.D. 374.1 N.D. Ag0 

Pd3d5/2 N.D. N.D. N.D. 335.1 Pd0 7,8 

Pd 3d3/2 N.D. N.D. N.D. 340.3 Pd0 
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Table S2. Peak positions along with the corresponding functional groups for blank Sb2S3 NRs, Sb2S3 NRs-

2%Au, Sb2S3 NRs-3%Ag and Sb2S3 NRs-2%Pd heterostructures. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Peak position (cm-1) Vibration mode 

721 Sb-S  

1365 COOH 

1460 COOH  

1650 COOH  

2840 CH2  

2935 CH2  
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Table S3. Summary of BET results for different results. 
 

 
 
 
 
 

Table S4. Kinetic rate constants of Sb2S3 NRs-X%Au (X = 1, 2, 3, 4, 5) heterostructures toward degradation 

of MO visible light irradiation (λ>420 nm). 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

Samples 
Specific Surface Area

（m²/g） 
Pore Volume（cm³/g） Pore Size（nm） 

Sb2S3 NRs 6.6711 0.008297 4.97501 

Sb2S3 NRs-2% Au 11.4473 0.028025  9.7928 

Sb2S3 NRs-3% Ag 9.4766 0.018194 7.67965 

Sb2S3 NRs-2% Pd 29.3684 0.053209 7.24708 

Kinetic rate 

(min−1) 

Sb2S3 NRs Sb2S3 NRs-

1% Au 

Sb2S3 NRs-

2% Au 

Sb2S3 NRs-

3% Au 

Sb2S3 NRs-

4% Au 

Sb2S3 NRs-

5% Au 

MO 0.0142 0.0269 0.0332 0.0145 0.0195 0.0270 
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Table S5. Kinetic rate constants of Sb2S3 NRs-X%Ag (X = 1, 2, 3, 4, 5) heterostructures toward degradation 

of MO under visible light irradiation (λ>420 nm). 

 

 
 
 
 
 

Table S6. Kinetic rate constants of Sb2S3 NRs-X%Pd (X = 1, 2, 3, 4, 5) heterostructures toward degradation 

of MO under visible light irradiation (λ>420 nm). 

 

 

 

 

 

 

 

 

 

Kinetic rate 

(min−1) 

Sb2S3 NRs Sb2S3 NRs-

1% Ag 

Sb2S3 NRs-

2% Ag 

Sb2S3 NRs-

3% Ag 

Sb2S3 NRs-

4% Ag 

Sb2S3 NRs-

5% Ag 

MO 0.0142 0.0138 0.0168 0.0186 0.0163 0.0153 

Kinetic rate 

(min−1) 

Sb2S3 NRs Sb2S3 NRs-

1% Pd 

Sb2S3 NRs-

2% Pd 

Sb2S3 NRs-

3% Pd 

Sb2S3 NRs-

4% Pd 

Sb2S3 NRs-

5% Pd 

MO 0.0142 0.0343 0.0343 0.0318 0.0239 0.0245 
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