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Figure S1. Characterization of MSNSs (a, b) FESEM image of MSNSs (c, d) 

TEM and HRTEM image of MSNSs (e) XRD pattern of MSNSs (f) Raman 

spectra MSNSs. 



3 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                                                            

 

 

 

 

                                                                                  

 

 

 

 

 

(d) 

360 380 400 420 440

A
1

g

MSNSs

E
1

2g

In
te

n
si

ty
 (

a
.u

.)

Raman Shift (cm
-1

)

MSQDs

Figure S2. Raman spectra comparison of MSQDs and MSNSs. 
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Figure S3. (a) TEM image of (a) MSQDs@CQDs and (b)CQDs  
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(a) (b) 

(c) 

Figure S4.  LSV data of MSQDs in before and after iR-correction of all the electrocatalysts 

(a) H2SO4 (0.5M), (b) KOH (1M), and (c) PBS (1M). 
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The potential of the Ag/AgCl electrode is corrected with the RHE scale. For that experiment, 

the reference electrode Ag/AgCl has calibrated in H2-saturated KOH (1M) solution by using 

Pt as the working electrode, Ag/AgCl as a reference electrode, and Pt wire as the counter 

electrode. Before the measurement, the Pt electrode is pre-treated with H2SO4 (0.5M). The LSV 

has been recorded at a scan rate of 1 mV/sec. The potential at which the current crosses the 

zero line is taken as the correction factor. As shown in Figure S5, the current crosses the zero 

line at the potentials of -1.035 V. So, the correction factor for the Ag/AgCl reference electrode 

is 1.035 V.  

                    So, E(RHE) = E (Ag/AgCl) + 1.035V 
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Figure S5.  LSV showing the calibration of the Ag/AgCl reference electrode in KOH (1M) 

solution. 
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Figure S6.  Exchange current density of all the electrocatalysts (a) H2SO4 (0.5M), (b) KOH 

(1M), and (c) PBS (1M). 
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Figure S7.  (A) CVs of as-synthesised materials in phosphate buffer (pH = 7) at a 

scan rate of 50 mV/s. (B, C, D) are TOF plot of different as-synthesized catalysts 

towards HER in H2SO4 (0.5M), KOH (1M), and PBS (1M) respectively. 
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Figure S8. Cyclic voltammograms obtained from the non-Faradic Region of as-

synthesized materials at different scan rates in H2SO4 (0.5M).  
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Figure S9. Nyquist plot of MSQDs, MSNSs and MSQDs@CQDs in H2SO4 (0.5M).  
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Table S1.  Comparison table of 10, Tafel slope, TOF, ECSA and Rf of all the catalysts in 

H2SO4 (0.5M) 
 

 

Catalysts 
 

10 (mV) Tafel slope 

(mV/dec) 

TOF (s-1) at 

150 

ECSA  

(cm2) 

Rf 

MSQDs 

 

210 65 0.5 90 1267.6 

 

MSNSs 

305 81 0.054 20 281.7 

 

MSQDs@CQDs 

440 110 0.020 5.75 80.9 

 

CQDs 

- 180 0.007 1.22 17.2 

 

Table S2.  Performance comparison MSQDs towards HER in 0.5M H2SO4 
 

 

Serial 

No. 

 

Materials Onset 

Potential 

(mV) 

10 

(mV) 

Tafel slope 

(mV/dec) 

Ref. 

1 

 

rGO/MoS2-S 160 250 72 S1 

2 

 

MoS2 

nanoflower/rGO 

190 - 95 S2 

3 

 

MoS2/NGP 

aerogels 

236 261 230 S3 

4 

 

MoS2 QDs on 

MoS2 sheet 

190 - 74 S4 

5 

 

Luminescent 

MoS2 QDs 

210 - 60 S5 

6 

 

Monolayer MoS2 

QDs 

160 - 58 S6 

7 

 

MoS2 

nonodots/rGO 

- 222 59.8 S7 

8 

 

AS-rich MoS2 

nanosheet 

180 220 68 S8 

9 MoP-graphite 100 300 63 S9 
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10 

 

MoO3-MoS2 

nanowires 

200 254 60 S10 

11 

 

Double-gyroid 

MoS2 

150-200 206 50 S11 

12 

 

Ammoniated 

MoS2 

- 325 45 S12 

12 

 

MSQDs 130 210 65 This Work 

 

Table S3.  Comparison table of 10, Tafel slope, TOF, ECSA and Rf of all the catalysts in  

KOH (1M) 
 

 

 

 

 

 

 

 

 

Table S4.  Performance comparison MSQDs towards HER in  KOH (1M) 
 

 

Serial 

No. 

 

Materials Onset 

Potential 

(mV) 

10 

(mV) 

Tafel slope 

(mV/dec) 

Ref. 

 

1 

 

Ni2P - 250 100 S13 

2 

 

NiCo2S4 NW/NF - 310 58.9 S14 

3 

 

Co-P/Co-PO4 220 380 - S15 

4 

 

Co7Se8 317 472 59.1 S16 

5 

 

EG/Co0.85Se/NiFe-LDH 240 265 160 S17 

6 

 

Ni(OH)2/Ti - 290 190 S18 

7 

 

CoOx@CN 85 232 82 S19 

8 

 

Co 

NPs@NCNTs 

160 370 82 S20 

9 Mo2C-Ni@NCNF - 383 162 S21 

 

Catalysts 
 

10 (mV) Tafel slope 

(mV/dec) 

TOF (s-1) at 

150 

MSQDs 

 

270 80 0.20 

 

MSNSs 

405 94 0.050 

 

MSQDs@CQDs 

455 110 0.008 

 

CQDs 

- 180 0.001 
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10 Ni3S2 

/MWCNT-NC 

350 480 102 S22 

11 

 

MSQDs 155 270 78 This Work 

 

 

 

Table T5.  Comparison table of 10, Tafel slope, TOF, ECSA and Rf of all the catalysts in  

PBS (1M) 
 

 

Catalysts 
 

10 (mV) Tafel slope 

(mV/dec) 

Exchange 

current 

density 

(j0) 

TOF (s-1) 

at 

150 

MSQDs 

 

335 116 0.056 0.172 

 

MSNSs 

390 138 0.112 0.059 

 

MSQDs@CQDs 

- 145 0.0012 0.32 

 

CQDs 

- 162 0.0033 0.0045 

 

Table S6.  Performance comparison MSQDs towards HER in  PBS (1M) 

 

 

Serial 

No. 

 

Materials Onset 

Potential 

(mV) 

10 

(mV) 

Tafel 

slope 

(mV/dec) 

Ref. 

1 

 

MoS3 on glassy 

carbon 

171-203 - 86 S23 

2 

 

WP2 nanorods 172 298 79 S24 

3 

 

MoS2/NGP aerogel 236 261 230 S3 

4 

 

CuMoS4  

 

135 337 95 S25 

5 

 

CoO/CoSe2 200 337 131 S26 

6 

 

CoMoS4 152 420 253.7 S27 

7 

 

Co-NRCNTs 330 540 - S20 

8 CoS2/CNF 130 360 163.7 S28 
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9 

 

Ni-S 237 337 77 S29 

10 Mn3(PO4)2·3H2O/FTO 

 

450 680 120 S30 

11 FeP@NPC - 386 67 S31 

12 

 

MSQDs 200 335 116 This Work 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S10. Raman spectra of MSQDs before (a) and after stability measurement in 

H2SO4 (0.5M) (b), KOH (1M) (c) and  PBS (1M) solution (d).   
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