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Figure S1. (a) TEM and (b) HRTEM image of graphene oxide; (c) TEM and (d) HRTEM image 
of exfoliated MoS2.  
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Figure S2. HRTEM images of (a) P.RGO-MoS2 (1:3) and (b) P.BCN-MoS2 (1:3) 
nanocomposites. 
 
 
 
 
 
 
 
 
 
 
 
Figure S3. AFM image and Step height profile of (a, b) P.RGO and (c, d) P.BCN. 
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Figure S4. Raman spectra of (a) (1) P.RGO, (2) P.BCN (3) Exfoliated MoS2, (4) Exfoliated 
MoSe2. 
 
 

 
 
 
 
 
 
Figure S5. (a) and (b) Photoluminescence spectra of aqueous solution of eosin Y (1.0 × 10-7 M, 
excitation wavelength = 490 nm) in the presence of P.RGO-MoS2 (1:5) and of P.RGO-MoSe2 
(1:5) respectively. 
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Figure S6. Cyclic stability curves of P.RGO-MoS2 (1:5) and of P.RGO-MoSe2 (1:5) 
nanocomposites. 
 
 
 
 
 
 
 
 
 
Figure S7. Raman spectra of as synthesized P.RGO-MoS2 (1:5) and (b) Raman spectra of 
P.RGO-MoS2 (1:5) recorded after HER studies. 
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Compound Zeta Potential (mV)
GO -33.7
BCN -8.0
P.RGO +56.4
P.BCN +51.3
Exfoliated MoS2 -48.3
Exfoliated MoSe2 -46.8
P.RGO-MoS2 (1:5) -4.8
P.RGO-MoSe2 (1:5) -2.6
P.BCN-MoS2 (1:5) -13.7

Compound H2 Evolved 
(µmol h-1 g-1) Compound H2 Evolved 

(µmol h-1 g-1)
P.RGO 254 P.RGO-MoSe2 (1:1) 3512
P.BCN 865 P.RGO-MoSe2 (1:3) 4984

2H-MoS2 1344 P.RGO-MoSe2 (1:5) 9540
2H-MoSe2 2122 P.RGO-MoSe2 (1:7) 8966

P.RGO-MoS2 (1:1) 3862 P.RGO-MoSe2 (1:9) 9705
P.RGO-MoS2 (1:3) 5612 P.BCN-MoS2 (1:3) 4488
P.RGO-MoS2 (1:5) 11230 P.BCN-MoS2 (1:5) 8593
P.RGO-MoS2 (1:7) 10801 P.BCN-MoS2 (1:7) 8992
P.RGO-MoS2 (1:9) 10338

Table S1. Zeta potential values of P.RGO-MoS2, P.RGO-MoSe2 and P.BCN-MoS2 
nanocomposites. 
 
 
 
 
 
 
 
 
Table S2. Photochemical HER data of superlattice-like nanocomposites. 
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Compound Onset potential (V) vs RHE 
Tafel slope (mV/decade) 

MoS2 -0.19 77
P.BCN -0.47 183
Pt/C -0.01 37
P.BCN-MoS2 (1:3) -0.14 94
P.BCN-MoS2 (1:5) -0.05 65
P.BCN-MoS2 (1:7) -0.08 70

Table S3. Electrochemical H2 evolution data of MoS2, P.BCN and P.BCN-MoS2 
nanocomposites. 
 
 
 
 
 
 


