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SUPPORTING FIGURES

Supplementary Figure 1. Reaction set-up of formic acid dehydrogenation.

Supplementary Figure 2. TEM images of (a)Pd@NH2-C, (b)Pd@NC, and (c) Pd@C.



Supplementary Figure 3. (a) N2 sorption isotherms and (b) corresponding pore-size

distribution curves of C, Pd@C, Pd@NC, Pd@NH2-C, and Pd@NH2-NC.

Supplementary Figure 4. High-resolution XPS spectra of N 1s for NH2-NC and

Pd@NH2-NC.



Supplementary Figure 5. Raman spectra of the reaction process of FA

dehydrogenation with Pd@NH2-NC catalyst in FA aqueous solution.

Supplementary Figure 6. Generated V(H2 + CO2) versus time for the dehydrogenation

of FA at 298 K over Pd@NH2-NC with different FA concentrations.



Supplementary Figure 7. Gas chromatography analysis results for gas generated from

FA dehydrogenation with different FA concentrations.

Supplementary Figure 8. (a-c) Generated V(H2 + CO2) versus time for the

dehydrogenation of FA over (a) Pd@NH2-C, (b) Pd@NC, and (c) Pd@C under

different temperatures.



Supplementary Figure 9. (a) High-resolution XPS C 1s and (b) N 1s spectra of

Pd@NH2-NC after the stability tests for five cycles.

Supplementary Figure 10. Gas chromatography analysis for gas generated from FA

dehydrogenation at the first and fifth cycles.



Supplementary Table S1. Comparison of key parameters of Pd@NH2-NC for the

FA dehydrogenation with other reported catalysts.

Catalysts Temp.
(K) Additive Ea

(kJ mol-1)
TOF
(h-1) Ref.

Pd@NH2-NC 333 None 28.5 15788a This work

Pd0.8Au0.2/UiO-66-D 333 None 32.01 3122a [1]

//0.8Pd0.2Ni(OH)2@S-1 333 None 52.4 5803a [2]

Pd-MnOx/SiO2-NH2 333 None 61.9 2150a [3]

Pd/NHPC-AC 333 HCOONa 21.5 4115a [4]

Ag2Pd8/TiO2-M-450 333 HCOONa 35.52 4789a [5]

Arg-Pd/MSC-30 333 HCOONa 43.99 5723c [16]

Pd@NH2-NC 323 None 28.5 11947a This work

Cr0.4Pd0.6/MIL-101-N
H2

323 None 43.5 2009a [6]

Pd0.8Au0.2/UiO-66-(N
H2)2

323 None 32.01 3660a [7]

Cr0.4Pd0.6/M-β-CD-A 323 None 49.4 5771a [8]

Pd/MSC-30 323 HCOONa 38.6 2623a [9]

Pd–WOx/(P)NPCC 323 HCOONa 35.9 6135a [10]
Pd/CNZM 323 HCOONa 37.51 4157d [17]
Pd@NH2-NC 303 None 28.5 5609a This work
Pd@Bi0.11/C 303 HCOONa 44 4350b [18]
Pd-N30/C 303 HCOONa - 3481 [19]
PdP/NC 303 HCOONa 27.2 3253d [20]
Pd@NH2-NC 298 None 28.5 4892a This work
Pd60Au40/HPC-NH2 298 None 30.6 3763a [11]
Ni0.4Pd0.6/NH2-N-rGO 298 None - 954.3a [12]
Au1Pd3/BNNFs-A 298 None 20.1 1181.1a [13]
Pd8Ag1/NH2-TNS-rG
O

298 None 22.0 1090a [14]

Pd/NHPC-NH2 298 None 46.3 1265a [15]
Pd/NH2-TPC 298 None 24.6 4312a [21]

aTOF value based on the initial 20% conversion of FA
bTOF value based on the initial 25% conversion of FA
cTOF value based on the time of half-completion of gas generation in an hour
dTOF value based on the complete conversion of FA
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