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Introduction 

Iron sulfides and lithium iron sulfide have been investigated as an electrode material in a solid state 

lithium battery [1, 2].  When Li2FeS2 or FeS2 are reduced, the final products were reported to Li4FeS2 

[1] or Fe metal [2].  The reduction mechanism of Fe-S series materials are not yet clear.  Another 

Fe-S series materials may available as an electrode material in lithium batteries. 

Copper iron sulfides, CuFeS2 (chalcopyrite) and Cu5FeS4 (bornite) have been reported as a Cu ion 

and electron mixed conductor [3].  Cu5-xLixFeS4 have been synthesized and electorchemcal properties 

have been studied. 

 

Experimental  

Cu5FeS4 and Cu5-xLixFeS4 were synthesized from Cu2S, FeS, Li2S and S.  For Cu5FeS4, the mixture 

with variable mixing ratio, Cu2S/FeS=1.5~2.5, were heated at 750 C for 24h under nitrogen gas flow.  

For Cu5-xLixFeS4, several mixing ratio of Cu2S, FeS and Li2S were heated.  The powder x-ray 

diffraction patterns and electrochemical properties using conventional coin-type cell were measured.  

 

Results and Discussion  

  Figure 1 shows the x-ray diffraction patterns for Cu5FeS4 with various mixing ratio of Cu2S / FeS = 

1.5 ~ 2.5.  All samples show the Cu5FeS4 pattern.  However, the samples with the mixing ratio of 

2.0 and 2.5 showed the impurity phase which determined as Cu2S.  The single phase was obtained at 

the samples with the mixing ratio of 1.75.  The oxidation state in this sample, Cu3.5FeS4, is not yet 

determined.  Further study on the structure and oxidation state is necessary. 

Figure 2 shows the charge-discharge corves for Cu5FeS4 with mixing ratio of Cu2S / FeS = 1.75.  

At first discharge curve differ to second discharge curve.  This results suggests the structural change 

among the first discharge state.  In the charge state, three plateau observed at 1.7V, 2.3V and 2.6V.  

The capacity of first and second plateau decreased with the cycle.  The intercalation mechanism and 

the structural change on first deintercalation will be discussed. 

The x-ray diffraction pattern of the sample with high Li2S ratio is similar to Li2FeS2 pattern.  The 



 

 

electrochemical properties of Cu5-xLixFeS4 will be discussed. 
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Fig. 1 X-ray diffraction patterns for Cu5FeS4 with       Fig.2  Charge-discharge curves for Cu5FeS4 with                               

various mixing ratio of Cu2S / FeS = 1.5 ~ 2.5.           mixing ratio of Cu2S / FeS = 1.75. 
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