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Fig. S1 (a) Photograph of the obtained aerogels in aqueous solutions. (b) Photograph of the typical
RhCoB aerogel.

Fig. S2 (a-c) SEM and (d-f) TEM images and of various samples: (a, d) RhB, (b, ¢) RhNiB, and
(c, f) RhFeB aerogels.
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Fig. S3 Particle-size distribution histogram of the RhCoB aerogels.
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Fig. S4 N, adsorption-desorption isotherm for the RhCoB aerogels. The inset is the BJH pore-size

distribution curve.

Fig. S5 the SAED pattern of the RhCoB aerogels.
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Fig. S6 XPS spectra of the RhB, RhNiB, RhCoB, and RhFeB aerogels.



(a) ’ (b) 0.084
20 mV s . o
0.03 4-20mVs 4-20 mV s
¥ 0.04
: :
< 0.004 <
E E 0.001
~ ~
-0.03 RhB -0.044 RhCoB
0.27 0.30 0.33 0.36 0.27 0.30 0.33 0.36
E/V vs. RHE E !V vs. RHE
© 0.04-
N'E 0.03-
“
<
£ 0.024
~
0.014

Scan Rate / mV s!

Fig. S7 (a-b) CVs and (c) the corresponding Cy of RhB and RhCoB aerogels.
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Fig. S8 (a) Polarization curves for various RhMB aerogels obtained in 0.5 M H,SO, electrolyte. (b)

Comparison of the overpotentials at -10 mA cm2.
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Fig. S9 Hypp behavior of (a) RhCoB, (b) RhNiB and (c) RhFeB aerogels with scan rate of 50 mV s
. (d) Relationships between HER activity and Hypp potential on RhCoB, RhNiB, and RhFeB

aerogels. The scan rate for CV curves is 50 mV s,
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Fig. S10 Nyquist plots of RhCoB aerogels obtained in (a) 0.5 M H,SO,4 with an overpotential of 50

mV , (b) I M KOH with an overpotential of 100 mV , and (c¢) 1 M PBS with an overpotential of 300
mV.
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Fig. S11 (a, d, g) Polarization curves of RhCoB aerogels before and after 10 h chronopotentiometric
(V-t) stability in acidic (a), alkaline (d), and neutral (g) electrolytes, respectively. (b, e, h) The
corresponding Tafel slopes derived from a, d, g, respectively. (c, f, i) Comparison of the required

overpotentials at -10 mA cm-2.
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Fig. S12 (a) TEM image and (b) particle-size distribution histogram of the RhCoB aerogels after

catalytic stability testing.
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Fig. S13 (a) XPS survery spectra of inital and post-HER RhCoB catalysts. (b) Rh 3d, (¢) Co 2p and
(d) B 1s XPS spectra for the RhCoB catalysts after 10 h V-t stability testing in acidic electrolyte.



Table S1 Comparison of HER activities in 0.5 M H,SO, for RhCoB aerogels with other reported

Rh-based electrocatalysts.

Overpotential at Tafel slope
Catalyst Electrolyte Ref.
10 mA cm2 (mV) | (mV dec?)

RhCoB aerogels 12 30.7 0.5 M H,SO4 | This work
boron-doped RhFe alloy 25 32 0.5 M H,SO, 1
Rh,S; hex'agonal 117 44 0.5 M H,SO, 5
nanoprisms
Rh;,P electrocatalyst 20 / 0.5 M H,SO,4 3
Rth-based 14 317 0.5M H2804 4
electrocatalyst
Rh-MOSz' 47 24 0.5M stO4 5
nanocomposites
RhxP/NPC 19 36 0.5 M H;80, 6
Rh Hollow nanoparticles 28.1 24 0.5 M H,804 7
Rh-Ag-Si Fernary 120 51 0.5 M H,SO4 g
composites
Rh-Au-S1' 60 24 0.5 M H,SOy4 9
nanocomposite

rGO/CoP-Rh catalysts 72 43 0.5 M H,804 10




Pt electrocatalysts.

Table S2. Comparison of HER activities in 1 M KOH for RhCoB aerogels with other reported non-

Overpotential at | Tafel slope
Catalyst Electrolyte Ref.
10 mA cm2 (mV) | (mV dec)
RhCoB aerogel 43 32.1 1M KOH This work

RuP,@NPC 52 69 1 M KOH 11
MoS,/Ni;S 110 31.8 1 M KOH 12
Mo,C@NC 60 / 1 M KOH 13
MoP, NS/CC 85 70 1 M KOH 14
Mn-CoP/Ti 76 52 1 M KOH 15
NiRu@N-C 50 36 1 M KOH 16
CoMoP@C 81 55 1 M KOH 17
Rh NSs 43 107 1 M KOH 18
NiPS; nanoparticles 99 / 1 M KOH 19
Mo,C@C nanospheres 47 71 1 M KOH 20
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