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Fig. S1. XRD patterns of (a) as-synthesized Ni-doped W 3049/NF (WN) and Fe, Ni-codoped

WigO049/NF (FEWN). (b) 2Theta range: 15~33° .
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Fig. S2. (a, ¢) SEM, (b, d) TEM and (c) HRTEM images of Ni-doped W 3049/NF (WN).



Fig. S3. (a) STEM image and (b-d) Elemental mappings of W, Ni and O of Ni-doped

W5040/NF (WN).



Ni#* *OH *Q *0O0H
dzz '54_. Bond order=0.5 _‘ Bond order=1.5 15__1"_, Bond order=0.5
et " Fortin=t SEIT /e
(low spin) ' z a_rT_l_' ™V
*00H

Bond order=1

Q)
. Bnnd order=1.5 _.
K Al
TV =Q‘=f# b 4
A
T

= ‘L"‘_\ Bondurderi
dy2 —f—' ud
wﬂi y &‘@% FH@-+¢= A
i | ; TV

dxz dyz
(low spin) 'd+
*Q0H
. Bondorder=1

*0
)

*OH
=. 6— Bond order=2.5 .

Fer
‘S*_T_. Bond order=2 '
>¢ﬁ#x*’ %&p SN i el e
A xTy 1 ﬁ. * 5

d dy, g jp
= Qap T
(highspin)  O—4F—" = = ‘5+

i**, Fe3") and the OER intermediates.

Fig. S4. The orbital interactions between cations (Ni2*
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Fig. S5. (a) OER and (b) HER polarization curves of Fe, Ni-codoped W3049/NF measured at

different sweep speeds.
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Fig. S6. Chronopotentiometry curves of Fe, Ni-codoped W3O49/NF for water splitting at 10 mA

cm-2 in a 1 M KOH solution: (a) OER, (b) HER.
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Fig. S7. (a) Polarization curves of Fe, Ni-codoped W304¢/NF in neutral media, (b)

Overpotentials required for different current densities,OER and (b) HER polarization curves of

Fe, Ni-codoped W13049/NF measured at different sweep speeds in neutral media.
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Fig. S8. Polarization curves of Fe, Ni-codoped W 3049/NF measured in 1M KOH. The molar

ratios of WCI6: FeCl,-4H,0 is 1:0.1, 1:0.3 and 1:0.5, respectively.
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Fig. S9. CV curves obtained at different scanning rates of Ni-doped W 3O4/NF (WN) and Fe,

Ni-codoped WgO49/NF (FEWN).



Table S1. Comparison of charge transfer resistance (R;) values of all samples in alkaline solution

(OER).
Catalysts Rs(Q) Ri(QY) R4(Q)
NF 4.39 2.00 28.01
WN 4.00 2.12 10.97
FEWN 3.98 1.34 4.43

Table S2. Comparison of charge transfer resistance (R;) values of all samples in alkaline solution

(HER).

Catalysts Rs(Q) Ri(Q) R(Q)
NF 3.847 2.308 21.81
WN 3.442 1.73 4.68

FEWN 3.31 0.80 2.99




