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Figure S1. TEM image of Sm 5% doped WO; electrocatalyst representing rod and particle

morphologies.
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Figure S2. The valence band (VB) edges of pristine WO3;, WO; - Sm 4%, and WO; - Sm 4%

electrocatalysts.
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Figure S3. Chronoamperometry curves recorded for all the prepared electrocatalysts of pure
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and Sm doped WOj; for 10,000 s recorded for (a) HER and (b) OER.
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Figure S4. Cyclic voltammograms recorded in the non-Ohmic region of (a) WO3; — Sm 4%

Potential (V vs RHE)

and (b) WO; — Sm 5% electrocatalysts.
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Figure S5. The LSV polarization curves of (a) Sm 4% doped WOj; electrocatalyst with and
without iR compensation for HER and (b) Sm 5% doped WOj; electrocatalyst with and

without iR compensation for OER.

600 W03
#* —o— W-Sm 1%
o W-Sm 2%
500'1 o W-Sm 4%
= ;‘; o— W-Sm 5%
= ‘
(o]
—
N

100m 1 10 100 1k 10k 100k 1M
Frequency / Hz

Figure S6. The Bode impedance plot obtained from the electrochemical impedance

spectroscopy for all the electrocatalyst of WO; and its Sm doped constituent.
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Figure S7. Comparison of (a) cut-off frequency (f.) in Hz with the (b) electrochemical active

surface area (Cyj) in mF cm™ of all the synthesized electrocatalysts.
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Figure S8. (a) Bode phase angle plot of all the synthesized WO; electrocatalysts obtained

from the electrochemical impedance spectroscopy.
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Figure S9. Prolonged potentiostatic electrolysis with Sm 5% doped WOj; electrocatalyst for

OER varying the onset potential in different intervals of time.
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Figure S10. a) LSV measurements of HER screened at 5 mV s™! on WOz — Sm 4% before

and after potentiostatic electrolysis, (b) LSV measurements of OER screened at 5 mV s™! on

WO; — Sm 5% electrocatalyst before and after the prolonged potentiostatic electrolysis.

Table S1. The calculated mass loading of electrochemical activated WO3; — Sm 4% for HER
and WO; — Sm 5% for OER on carbon cloth fibre (CC) substrate.

Mass loading
Sample code (mg/cm?)

0.5M H,SO4
CC@WO; — Sm 4% 3.67£0.27
CC@WO; —Sm 5% 3.34+£0.26

Table S2. The comparison of HER activity between the Sm 4% doped WO; catalyst and other

reported electrocatalysts of WO; derived from Fig 13c.

S. No | Electrocatalyst Overpotential (1) Tafel slope | Reference
@ 10 mA cm
(mV) (mV dec)

1. Zeolite/WO3 138 500 [1]

2. Mn-WO3 63 61 [2]




3. WO;-x@NC 37 96 [3]

4. G/WS,/WOs 90 100 (4]

5. WSe,/WO;-y 58.2 185 [5]

6. Pd@WO; 95 287 [6]

7. Meso-WO, 53 87 225 [7]

8. WO;/NPRGO 115 40 [8]

9. WO;/C@CoO 61 42 [9]

10. Pt/WO; 121 150 [10]

11. CoSe/WSe,/ WO;@CC | 68 97 [11]

12. WS,/WO3 50 395 [12]

13. WO, Nws/N-rGO 38.2 40 [13]

14. Ta-WO; 65 470 [14]

15. Fe-WOP/rGO 42 54.6 [15]

16. WO; —Sm 4% 67 135 This work
17. CC@WO; —Sm 4% 54 157 This work

Table S3. The comparison of OER activity between the Sm 5% doped WO; catalyst and other

reported electrocatalysts of WO; obtained from Fig 13d.

S. No | Electrocatalyst Overpotential (n) @ | Tafel slope Reference
10 mA cm?
(mV) (mV dec)

1. WOs-Vo (oxygen [16]

vacancies) 183.3 590

2. IrO,/WOs; 65 40 | 7]

3. H,-WO; 134 110 | [18]

4. SrCog.4Feq2Wo40s.s 104 296 | [19]

5. WO;@NC 86 306 | [3]

6. Pd@WO; 62.8 113 | [6]

7. WO;5 - Sm 5% 102 146 | This work

8. CC@WO;—Sm 5% 90 138 | This work




Table S4: Comparison of water-splitting performances for CC@WO;-Sm 4% and CC@WOs-

Sm 5% with reported bifunctional electrocatalysts in the acidic media.

S.No | Electrocatalyst Substrate Potential Refs.
1. | CoS, nanotube Carbon cloth 1.67 at 10 mA cm?2 | Nanoscale Horiz.
2017, 2, 342.
2. | Ni/Mo,C Carbon cloth 1.66 at 10 mA cm™ Chem. Sci. 2018, 8,
968.
3. | P-Co;04 Ni foam 1.63 at 10 mA cm™ ACS Catal. 2018,
8, 2236.
4. | E-Mo-NiCoP|| Carbon cloth 1.61 at 10 mA cm | Nano-Micro
MoNiCoP Letters,
2019,11, 55
5. | NiMoP; nanowires Carbon cloth 1.67 at 10 mA cm™ J. Mater. Chem. A
2020, 5, 7191.
6. | NiCo,P,/graphene Ti mesh 1.61 at 10 mA cm? | Nano Energy 2020,
quantum dot 48, 284.
7. | FeCoP ultrathin Ni foam 1.60 at 10 mA cm? | Nano Energy 2021,
arrays 41, 583.
8. | N-NiMoO./NiS, Carbon cloth 1.60 at 10 mA cm™ Adv. Funct. Mater.
2021, 29, 1805298.
9. | CC@WO3-Sm 4% || | Carbon cloth 1.60 V at 10 mA cm | This work
CC@WO;3-Sm 5% 2
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