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Fig. S1 SEM image of La,S-MoS,.

Fig. S2 TEM image of La,S-MoS,.



Fig. S3 SEM images of (A) La,S;-MoS;-1, (B) La,S3-MoS,-2, (C) La,S;-MoS,-3, (D) La,S;-MoS;-

4, (E) Lazsg,-MOSz-S, (F) L3283-M082-6.

Fig. S4 TEM of (A) La,S3-MoS»-1, (B) La;S3;-MoS»-2, (C) LayS3-MoS,-3, (D) La,S3-MoS,-4, (E)

LaZS3-M082-5, (F) LaQS3-MOSQ-6.
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Fig. S5 TEM-EDX element mapping of La, S and Mo for (A) La,S;-MoS,-1and (B) La,S;-MoS,-3.
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Fig. S6 TEM-EDX spectra of (A) La,S;-MoS;-1, (B) La,S;-MoS,-2, (C) La,S;-MoS,-3, (D) La,S;3-

MOSQ-4, (E) Lazs3-MOSZ-5, (F) Lazs3-MOSQ-6, (G) LaQS3-MOSZ.
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Fig. S7 XRD of LaQS3-M082-1, LaQS3-MOSQ-2, LaQS3-MOSQ-3, Lazs3-MOSz-4, Lazsg,-MOSz and

MOSZ
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Fig. S8 Survey XPS spectra of La,S;-MoS, with different La content.
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Fig. S9 High-resolution XPS spectra of La

LaZSS-MoS 2-1
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Fig. S10 High-resolution XPS spectra of Mo
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Fig. S11 High-resolution XPS spectra of S
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Fig. S12 (A) Nitrogen adsorption-desorption isotherms of La,S;-MoS, and MoS, (B) the

corresponding pore distribution
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Fig. S13 (A) Polarization curves of samples for HER with different La content. (B) Overpotentials

for the HER current density of 60 mA c¢cm2.
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Fig. S14 Electrochemical active surface area analysis by the cyclic voltammetry scans in a non-

Faradaic potential range at different scan rate (A) La,S;-MoS,/C, (B) MoS,/C and (C) Com-MoS,/C.
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Fig. S15 Comparison of specific activities of La,S;-MoS, and MoS, for HER. Based on BET test and
8



double-layer capacitance (Cy)) test, the electrochemical surface area (EASA) of La,S;-MoS, is 1.5
times that of pristine MoS,. We then normalized the current densities of La,S;-MoS, by dividing by

L.5.
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Fig. S16 LSV curves of La,S;-MoS; and Pt/C obtained before and after1000 times LSV scans,
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Fig. S17 Chronoamperometric responses (i-t) collected on the (A) La,S;-MoS, and (B) Pt/C

at the applied overpotentials of 205 mV and 45 mV, respectively.



