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Fig. S1 SEM images of PSCFN electrode after worked in CH4 at 850 oC for 30 min (a) and 
PSCFN anode after oxidized by O2- ions at 600 oC for 30 min (b). 

TPO experiment is difficult to directly investigate the carbon species reacting with O2- 
ions. Here, we did addition e carbon species on PSCFN by O2- ions at 600 oC as follows: 
PSCFN was used as the symmetrical electrodes with LSGM as the electrolyte supported 
layer. Pure CH4 was flown to the cell at a flow rate of 30 ml min-1 at 850 oC for 30 min, 
then the cell was cooled to room temperature and observed the microstructure of the 
PSCFN by SEM. As shown in the Fig. S1a, it can be seen that the carbon fibres were 
formed on the surface of PSCFN, which is the same as the results in the CH4-TPCR process 
shown in our original manuscript. Thereafter, the cell was sealed on the top of one alumina 
tube, Ar was used to clean the tube at a flow rate of 100 ml min-1 for 40 min at room 
temperature, and then the cell was heated to 600 oC, and the air and Ar were flown to 
cathode and anode sides of the cell, respectively, at a same flow rate of 30 ml min-1 for 30 
min. Finally, Ar flow was used to clean the tube of both sides so that the cell was cooled 
down to room temperature. When the microstructure of the anode was characterized by 
SEM, the result shown in Fig. S1b was obtained. It can be seen that no carbon species was 
formed on it, indicating that the carbon species on PSCFN can be also eliminated by the O2- 
ions as we thought.



Fig. S2 EDX mapping of Ni-YSZ fresh sample.

Fig. S3 EDX mapping of Ni-YSZ sample after exposed in dry CH4 at 850 oC.

   

Fig. S4 EDX mapping  of Ni-YSZ sample after O2-TPO test.



Fig. S5 EDX mapping of PSCFN sample after exposed in dry CH4 at 850 oC.


