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Fig. S1 TEM images of ZnO (a) and ZnO@HTC carbon (b)

Fig. S2 SEM images of ZnO@HTC carbon prepared by hydrothermal treatment of the 
mixture with different ratio of ZnO to glucose: (a,b) 1:1, (c) 1:1.5, (d) 1:2, (e) 1:2.5
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Fig. S3 SEM images (a,b) and TEM image (c) of bare MoS2 nanosphere

Fig. S4 Energy dispersive X-ray spectroscopy (EDX) of FC-22MoS2 hybrid
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Fig.S5 High-resolution TEM images of FC-22MoS2 hybrid

Fig. S6 SEM images (a,b) and TEM images (c,d) of FC-10MoS2 hybrid
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Fig. S7 SEM images (a,b) and TEM images (c,d) of FC-40MoS2 hybrid

Table S1. MoS2 percentage in FC-MoS2 hybrids measured by ICP

Sample ID Sample mass (mg)
Concentration of Mo element 

(250 ml) (mg/L)
MoS2 percentage 

(wt%)

FC-10MoS2 30.3 23.1 31.8

FC-22MoS2 30.0 35.6 49.4

FC-40MoS2 31.5 45.5 60.1
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Fig. S8 TGA curves of pure FC, bare MoS2 nanosphere, FC-10MoS2, FC-22MoS2 and FC-
40MoS2

Fig. S9 Discharge-charge profiles of 1 st, 2 nd, 10th and 50th cycle of bare MoS2 NPs.
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Fig. S10 FESEM images of the FC-22MoS2 anode after 50 cycles at 200 mA g-1. 

Fig. S11 (a) LSV polarization curves of FC, MoS2 NPs, FC-10MoS2, FC-22MoS2 and FC-
40MoS2 hybrids and (b) corresponding Tafel curves. 
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Fig. S12 Cyclic voltammograms of MoS2 NPs (a), FC-10MoS2 (b), FC-22MoS2 (c) and FC-
40MoS2 (d) modified GCE at various scan rates from 10 to 50 mV s-1. (e) Linear fitting for 

the capacitive current △J at 0.15 V vs scan rates. 

Table S2. Summary of representative MoS2 based nanocomposites for HER performance in 
acidic media

Typical examples
Onset potential 

(mV)
Tafel slope
(mV/dec)

Reference

MoS2/3D flower-like carbon ~110 65 This work
MoS2/carbon nanofiber foam ~120 44 [1]

MoS2/graphene aerogel 107 86.3 [2]
MoS2 nanosheets/CNTs 90 44.6 [3]

MoS2 nanoflowers/rGO paper ~190 95 [4]
MoS2 /N-doped carbon nanofiber 108 61 [5]

MoS2/nanoporous metal 125 41 [6]
MoS2/N-doped graphene ~115 45 [7]

MoS2/N-doped carbon nanoboxes ~100 55 [8]
MoS2/graphene ~130 41 [9]



9

Fig. S13 HER polarization curves before and after 1000 cycles for FC-22MoS2.

Fig. S14 AC impedance spectroscopy of MoS2 NPs and FC-22MoS2 hybrid at an 
overpotential of 0.35 V.
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