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Fig. S1 Carbon formation ternary diagram with S/C ratio points.
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Fig. S2 Reactant gas composition in equilibrium by test types (a) temperature; (b) S/C ratio;
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Fig. S3 Detailed X-ray diffraction patterns for alloy formation of (a) 6Ni2Co; (b) 6Ni2Cu; (c) 6Ni2Rh in 

comparison with the monometallic (8Ni and 8M, M: Co, Cu, Rh) catalysts.









Fig. S4 Detailed TEM and EDS mapping images for (a) 8Ni; (b) 6Ni2Co; (c) 6Ni2Cu; (d) 6Ni2Rh.
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Fig. S5 Detailed temperature-programmed reduction peaks of (a) 6Ni2Co; (b) 6Ni2Cu; (c) 6Ni2Rh in 

comparison with the monometallic (8Ni and 8M, M: Co, Cu, Rh) catalysts.



Fig. S6 TEM and EDS mapping images for (a) 8Ni; (b) 6Ni2Co; (c) 6Ni2Rh after long-term stability tests.


