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1. Supporting results – online Fe dissolution data 1 
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Figure S1. Online GDE-ICP-MS results during the post-AST measurements for PAJ_FeNxCy (A, 3 
B, & C) in 0.1 M HClO4 at 70 ± 6 ℃ (Acidic-HT) and (D, E, & F) in 0.1 M NaOH at HT (Alkaline-4 
HT). (A & D) The current density profiles. (B & E) The potential profiles. (C & F) The 5 
corresponding online Fe dissolution profiles, which were normalized to the catalyst loading.  6 
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 7 
Figure S2. Online GDE-ICP-MS results during the pre-AST measurements for CNRS_FeNxCy 8 
(A, B, & C) in 0.1 M HClO4 at 70 ± 6 ℃ (Acidic-HT) and (D, E, & F) in 0.1 M NaOH at HT 9 
(Alkaline-HT). (A & D) The current density profiles. (B & E) The potential profiles. (C & F) The 10 
corresponding online Fe dissolution profiles, which were normalized to the catalyst loading. 11 
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Figure S3. Online GDE-ICP-MS results during the post-AST measurements for CNRS_FeNxCy 2 
(A, B, & C) in 0.1 M HClO4 at 70 ± 6 ℃ (Acidic-HT) and (D, E, & F) in 0.1 M NaOH at HT 3 
(Alkaline-HT). (A & D) The current density profiles. (B & E) The potential profiles. (C & F) The 4 
corresponding online Fe dissolution profiles, which were normalized to the catalyst loading. 5 
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Figure S4. The S-number at the repeated CP steps at | j | = 5 mA·cm-2 in Acidic-HT for (A) 7 
PAJ_FeNxCy and (B) CNRS_FeNxCy. The results from the pre-AST and post-AST measurements 8 
are presented with solid and open symbols, respectively. 9 
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Figure S5. The S-number at various current densities in Acidic-HT for (A) PAJ_FeNxCy and (B) 2 
CNRS_FeNxCy. The results from the pre-AST and post-AST measurements are presented with 3 
solid and open symbols, respectively. 4 

2. Supporting discussion 5 

In Figure S5, the trends of the post-AST S-number (open symbols) in Acidic-HT are 6 

presented and compared with the pre-AST results (solid symbols). For PAJ_FeNxCy (see 7 

Figure S5A), the S-number barely shifted after the AST, except for the data at -0.18 8 

mA·cm-2, of which the error bar increased potentially due to the dropped detection 9 

sensitivity after the AST. As for CNRS_FeNxCy (see Figure S5B), the S-number generally 10 

dropped after the AST. The change in S-number over an AST or a long-term operation 11 

may be attributed to the change in the composition of the Fe species in CNRS_FeNxCy. 12 

In a previous work,1 a similarly synthesized Fe-N-C catalyst (noted as Fe0.5-950(10) in 13 

Ref.1) was applied in the cathode of a PEMFC that underwent a potential hold at 0.5 V 14 

for 50 hours. The slight difference between the synthesis protocols of CNRS_FeNxCy and 15 

Fe0.5-950(10) was the duration of the second pyrolysis at 950℃ in NH3, which was 5 and 16 

10 minutes, respectively. Also, another previous work has shown that CNRS_FeNxCy 17 

(noted as Fe0.5-950(5) in Ref.2) and Fe0.5-950(10) perform comparably in PEMFCs, and 18 

have very similar fingerprints in their Mössbauer spectra and X-ray absorption spectra.2 19 

In the Extended Data Fig. 7 in Ref.1, the Mössbauer spectra of Fe0.5-950(10) cathode 20 

before and after the 50-hour potential hold show the decrease of sites S1 (FeN4C12) and 21 

the increase of ferric oxides during the operation. Such a change in the Fe species can 22 
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also be expected in CNRS_FeNxCy during the AST because the synthesis protocols, the 1 

Fe species, and the PEMFC performance of the two catalysts (CNRS_FeNxCy and Fe0.5-2 

950(10)) are all nearly the same. Hence, the dropped S-numbers after the AST suggest 3 

that the S-number of ferric oxides may be lower than that of sites S1, which may be 4 

verified by testing Fe-N-C catalysts mainly with ferric oxides, rather than highly mixed 5 

Fe species, in a following work. 6 
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