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Fig. S1: Powder X-ray diffraction study of bare CoSx.

Fig. S2: FESEM image of RuCo-PBA.
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Fig. S3: FESEM images of CooSs/Ru@?24H at different scales (a-c) and elemental mapping of
Co9Ss/Ru@?24H (d-h).

Fig. S4: FESEM images of CooSs/Ru@72H at different scales (a-c) and elemental mapping of
CooSs/Ru@72H (d-h).
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Fig. S5: FESEM images of CoSx at different scales (a & b).

(a) (b) (©
1004 Co,S/Ru@24H 2,100 €0, /Ru@4SIl £ 70{Co,S/Rua 2
GE —=— Adsorption "‘E s Adsorption v—.E 60 —-—.-\(Iwrplliuu
& 80 -—s=—Desorption S gpJ—=—Desorption 5 —a— Desorption
; — ~ 504
2 604 Surface Area: 36.6 mg E o Surface Area: 43.6 m¥/g E 0] Surface Area: 36 m*/g
i -
Z g 5
= 404 < Z 301
< < 40+ < 50l
g 204 g u
g £ 204 E 104
: : :
S04 K ]
- - - 0
00 02 04 06 08 10 00 02 04 06 08 10 00 02 04 06 08 10
Relative Pressure (p/p,) Relative Pressure (p/p,) Relative Pressure (p/p )

Fig. S6: Nitrogen adsorption desorption isotherm for CosSs/Ru@?24H (a), CosSs/Ru@48H (b) and
CosSs/Ru@72H (c¢).
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Fig. S7: XPS spectrum of Ru 3p in CooSg/Ru@48H.
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Fig. S8: Cyclic voltammograms (CVs) of CosSg/Ru@24H (a), CosSs/Ru@48H (b), CosSs/Ru@72H (c), RuCo-
PBA (d) and bare CoSx (e).
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Fig. S9: Chronopotentiometry test of Co9Ss/Ru@24H and Co9Ss/Ru@72H in 0.5 M H2SOy4 acidic
solution.

Table S1: Comparison of metal sulphide-based electrocatalysts for HER.

Overpotential at | Tafel slope | Electrolyte References
10 mA cm? (mV dec™)
(mV)
C09S5-30@MoS,/CC 98 64.8 0.5 M H2SOg4 1
Co09Ss-NDCL 149@20mA cm? | 70 0.5MH.SO4 |2
Co9Ss/NC@MoS> 117 68.8 0.5SMH,SOs4 |3
MoS2/C09Ss/MoC@CNT-N | 174.2 84.7 0.5MH,SO4 |4
CoS> nanowires 145 51.6 0.5 M H2SOq4 5
CoxSy 188 96 0.5MHSO4 |6
Co9Ss@MoS> 106 51.8 0.5MH,SO4 |7
Zn-CosSs@CF-(1-1) 278 85.2 0.5 MHSO4 |8
CooSs/Ru@48H 94 84 0.5 M HoSO4 | This work
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