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Supporting results
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Figure S1 XRD patterns of synthesized NbC by the calcination of the
mixture of Nb,Os (0.1 g), graphite (0.1 g), and K,CO; (0.035 g) at 1150 °C

for 10 h under N, stream. The yield of NbC was estimated to be 94.4% by
RIR analysis.

Figure S2 TEM images of NbC nanoparticles synthesized by using graphite.

The reactants (Nb,Os, K,CO3, and graphite) on the Pt boat were mixed and
calcined at 1150 °C for 10 h under N, flow condition.



Figure S3 TEM images of NbC nanoparticles synthesized by using MPC-
150. The reactants (Nb,Os, K,CO;, and MPC-150) on the Pt boat were mixed
and calcined at 1150 °C for 10 h under N, flow condition.
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Figure S4. XRD patterns of NbC synthesized with MPC-150, MPC-30, and
MPC-10, in which Nb,Os (0.1 g), MPC (0.1 g), and K,COj3 (0.035 g) were
calcined at 1150 °C for 10 h under N, stream. The yields of NbC synthesized
with all MPC were considered as 100% since no other peaks were observed.



Figure S5 TEM images of NbC nanoparticles synthesized by using MPC-
30. The reactants (Nb,Os, K,CO;, and MPC-30) on the Pt boat were mixed
and calcined at 1150 °C for 10 h under N, flow condition.

Figure S6 TEM images of NbC nanoparticles synthesized by using MPC-
10. The reactants (Nb,Os, K,COj;, and MPC-10) on the Pt boat were mixed
and calcined at 1150 °C for 10 h under N, flow condition.
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Figure S7 N, adsorption/desorption isotherms of MPC-150, MPC-30, and
MPC-10 and pore size distributions of each MPC estimated from Barrett-
Joyner-Halenda (BJH) method.
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Figure S8 XRD patterns of obtained NbC synthesized from the mixture of
Nb,0Os (0.1 g), MPC-150 (0.1 g), and K,COs (0.035 g) by the calcination at
800 °C for 20 h, 800 °C for 40 h, and 900 °C for 20 h of conditions under N,
stream. The yields of NbC were 72.9, 86.5, and 100% on the calcination
conditions of 800 °C 20 h, 800 °C_ 40 h, and 900 °C 20 h, respectively,
which were estimated by RIR analyses.
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Figure S9 XRD patterns of obtained products synthesized from the mixture
of Nb,Os (0.1 g), MPC-150 (0.1 g) without K,COj; by the calcination at 900
°C for 20 h under N, stream.
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Figure S10 TEM images of NbC nanoparticles synthesized by using MPC-
150. The reactants (Nb,Os, K,CO;, and MPC-150) on the Pt boat were mixed
and calcined at 1000 °C for 10 h under N, flow condition and size
distribution of the obtained NbC nanoparticles. The distribution was
estimated by measuring particle sizes of 200 of NbC nanoparticles from
TEM images. The terms RSD and RSE indicate “relative standard deviation”
and “relative standard error”, respectively.
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Figure S11 TEM images of NbC nanoparticles synthesized by using MPC-
150. The reactants (Nb,Os, K,CO;, and MPC-150) on the Pt boat were mixed
and calcined at 900 °C for 20 h under N, flow condition, and size distribution
of the obtained NbC nanoparticles. The distribution was estimated by
measuring particle sizes of 200 of NbC nanoparticles from TEM images. The
terms RSD and RSE indicate “relative standard deviation” and “relative
standard error”, respectively.



CO (m/z = 28)

4.8

4.6

4.2

Intensity / 10-"1

4-0 1 1 1 1 1 1 1 1
100 200 300 400 500 600 700 800 900 1000

Temperature / °C

3.0
02 (m/z = 32)

- 28
I
o
—
= 286
>
=
7]
= 24 i““"l niHH‘F
O
]
£ 22

2.0

100 200 300 400 500 600 700 800 900 1000
Temperature / °C

1.0
CO; (miz = 44) [N

- 08
|
S 0.16
-

0.6
iy 0.14
>
=
@ 04 0.12
o) 500 600 700 800 900 1000
i mar]
£ 02

e,
0.0

100 200 300 400 500 600 700 800 900 1000
Temperature / °C

Figure S12 MS charts of CO (m/z = 28), O, (m/z =32), and CO, (m/z = 44)
on the heating the mixture of Nb,Os (0.1 g) and K,COj3 (0.035 g) under the
inert Ar atmosphere.
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Figure S13 XRD patterns of synthesized NbC by the calcination of the
mixture of KNbO; (0.14 g) and MPC-150 (0.1 g) at 1150 °C for 10 h under

N, stream.
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Figure S14 XRD patterns of resulting products by the calcination of the
mixture of Nb,Os (0.1 g) and MPC-150 (0.1 g), and KOH (0.042 g) at 700
°C for 40 h or 80 h under N, stream. The yield of NbC was estimated to be
27.7 % on the calcination condition of 700 °C_80 h by RIR analysis.



