Most novelty of preset paper are: 

(1) Si19Ge19 as anode in metal-ion batteries has higher potential than C38; 

(2) KIB has higher Vcell and higher performance than NIB and KIB; 

(3) halogen adoption increase the Vcell of studied metal-ion batteries; 

(4) F adopted metal-ion batteries have higher Vcell and higher performance than Cl and Br adopted metal-ion batteries; 

[bookmark: _GoBack](5) K-F-Si18Ge19 has the highest performance and it can proposed as novel metal-ion batteries with high efficiently in future.

