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Table S1 Precursor quantity with different Mo:W

Mo:W Na2MoO4•2H2O (mg) Na2WO4•2H2O (mg)
10:1 33.0 4.5
2:1 24.2 16.5
1:2 12.1 33.0
1:10 3.3 45.0

Fig. S1 (a) OM image, (b) Raman spectrum, and (c) PL spectrum of MoS2 grown by 
Na2MoO4 solution

The Raman peak positions of MoS2 are 386.8 cm-1 and 407.1 cm-1, 

respectively, the relative distance of the two peaks is 20.3 cm-1(see 

Fig.S1(b)). The result is in good agreement with the monolayer MoS2 

grown based on VLS.1 In addition, according to Fig.S1(c), the main PL 
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peak of MoS2 is 673 nm, corresponding to direct band gap of 1.84 eV.

Fig. S2 (a) OM image, (b) Raman spectrum, and (c) PL spectrum of WS2 grown by 
Na2WO4 solution

The in-plane vibration peak (E1
2g) of WS2 is 351 cm-1, while the out-of-

plane vibration peak (A1g) is 416 cm-1 in Fig.S2(b), and the frequency 

difference between the two vibration peaks is shown to be ∼65 cm−1. This 

result indicates that it is monolayer of WS2.2 In Fig. S2(c), the PL peak of 

WS2 is 630 nm and its band gap is 1.97 eV.

Fig. S3 AFM morphology and thickness of the heterostructure at Mo:W of (a) 2:1 and 
(b) 1:2
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