
Electronic Supplementary Information 

Large-scale Controlled Synthesis of Porous Two-dimensional Nanosheets for 

Hydrogen Evolution Reaction Through a Chemical Pathway

Zheng Cui1, Hang Chu1, Shangpeng Gao2, Yu Pei1, Jin Ji1, Yuancai Ge1, Pei Dong3, 

Pulickel M. Ajayan3, Jianfeng Shen1*, and Mingxin Ye1*

1 Institute of Special Materials and Technology, Fudan University, Shanghai, 200433, 

P. R. China

2 Department of Materials Science, Fudan University, Shanghai, 200433, P. R. China

3 Department of Materials Science and NanoEngineering, Rice University, 6100 Main 

Street, Houston, TX 77005, USA

Electronic Supplementary Material (ESI) for Nanoscale.
This journal is © The Royal Society of Chemistry 2018



Figure S1. TEM images of a) MoS2-E; b) MKHE-1; c) MKHE-3; d) MKHE-5.

Figure S2. HR-TEM images of a) MoS2-E; b) MKHE-1; c) MKHE-3; d) MKHE-5; 

AFM images of e) MoS2-E, f) MKHE-1, g) MKHE-3, h) MKHE-5.



Figure S3. HR-TEM images of a) MKHE-2, e) MKHE-4; TEM images of b) MKHE-

2; EDX-mapping of c, d) MKHE-2.

Figure S4. HR-TEM images of a) WKHE, e) SKHE; TEM images of b) WKHE, f) 

SKHE; EDX-mapping of c, d) WKHE, g, h) SKHE.



Figure S5. SEM images of a) MoS2-E; b) MKHE-1; c) MKHE-2; d) MKHE-3; e) 

MKHE-4 and f) MKHE-5.



Figure S6. BJH Adsorption Cumulative Pore Volume of MoS2-E, MKHE-3 and 

MKHE-5.

Figure S7. AFM images of a) WKHE, b) SKHE.



Figure S8. XRD patterns (enlarged edition) of bulk MoS2, MK-1, MK-2, MK-3, MK-

4 and MK-5.

Figure S9. XRD patterns (enlarged edition) of MoS2-E, MKHE-1, MKHE-2, MKHE-

3, MKHE-4 and MKHE-5.



Figure S10. XRD patterns of MK-3, MK-4 and MK-5.

Figure S11. XRD patterns of bulk MoS2, MKH-3, MKH-4 and MKH-5.



Figure S12. XRD patterns of MoS2-E and Bulk MoS2.

Figure S13. XRD patterns of bulk WS2, WKHE, Bulk SnS2, SKHE.



Figure S14. XPS spectra of the S 2p in bulk MoS2, MoS2-E, MKHE-1, MKHE-3, 

MKHE-5.



Figure S15. Cyclic voltammetry curves of the MKHEs under different scan rates, in 

the region of 0.1-0.2 V vs. RHE. These data were used to present the plots showing 

the extraction of the Cdl for different MoS2 samples shown in Figure 5c.



Table S1. Comparison of the Electrocatalytic Parameters for MKHE-3 with Various 

MoS2 NS Samples in other papers

Samples η (mV vs RHE) for 

j = -10 mA cm-2

Tafel slope

(mV dec-1)

Cdl

(mF cm-2)

MKHE-3 240.7 88.4 6.45

Porous 2H-MoS2 218 62 8.2

Functionalized 2H-MoS2 343 106 0.3 1

sH-MoS2 262 132 6.52

Functionalized 2H-MoS2 330 1363 -

Functionalized 2H-MoS2 190 1604 -

2H c-MoS2 309 92 2.25
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