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Supplementary Fig. S1 EIS curves of PCFC with addition of three catalytic layers using NH3 as fuel at 600 °C.

Figure S1 shows the electrochemical impedance spectra (EIS) of PCFC coated with three different catalysts at 600 °C with NH3 as fuel. As can be seen from Fig. S1 that the PCFC coated with 1Ru/CeO2 catalytic layer has a higher ohmic impedance than the PCFC coated with 10Ni/CeO2 and 1Ru-10Ni/CeO2. This is consistent with the results of the performance in the paper.

Supplementary Table S1 Content parameters of active metals for 
three catalysts
	Samples
	Ni loading/%
	Ru loading/%

	1Ru/CeO2
	-
	0.77

	10Ni/CeO2
	8.07
	-

	1Ru-10Ni/CeO2
	7.67
	0.76



In order to obtain the active metal content parameters on the three catalysts, inductively coupled plasma optical emission spectrometry (ICP-OES) tests were performed with the results tabulated in Table S1. The actual active metal loading content is about 80% of the intended quantity.
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Supplementary Fig. S2 Catalytic activity and stability of 1Ru-10Ni/CeO2 catalyst for NH3 decomposition at 600 ℃.

Figure S2 shows that the 1Ru-10Ni/CeO2 catalyst exhibits a good stability in the ammonia decomposition reaction. During the first 17 hours of the test, there was a small increase in the ammonia decomposition activity of the fresh catalyst from 82.2% to 83.6%. This was followed by a plateau when the ammonia decomposition activity stabilized at 81%.

Supplementary Table S2 Performance comparison of SOFCs (with difference 
materials or configurations) when operated with H2 and NH3.
	Anode
	Degradation ratio a
	Ref.

	1Ru/CeO2+Ni/BCZY
	~19% at 600 ℃
	This work

	10Ni/CeO2+Ni/BCZY
	~23% at 600 ℃
	

	1Ru-10Ni/CeO2+Ni/BCZY
	
	

	Ni/YSZ
	25% at 700 ℃
	Hendriksen et al. [1]

	LSTNC-infiltrated SDC
	25% at 800 ℃
	Song et al. [2]

	Ni/YSZ
	23% at 750 ℃
	Yang et al. [3]

	FeNi/BaZr0.1Ce0.7Y0.1Yb0.1O3
	~17% at 650 ℃
	Zhang et al. [4]

	Ni−Fe−BZCYYb
	~29% at 700 ℃
	Pan et al. [5]

	Reduced-Pr0.6Sr0.4Co0.2Fe0.8O3-δ
	46%~ at 650 ℃
	Xiong et al. [6]

	Reduced-Pr0.6Sr0.4Co0.2Fe0.75Ru0.05O3-δ
	
	


a The degradation ratio is the electrochemical performance of NH3 compared to H2.
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