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Fig. S1 Voltage profile of the S@BNG composite at the rate of 0.2 C. 

 

 

 
 

Fig. S2 The cyclic voltammetry curve of the S@BNG composite at the rate of 0.1 mV s-1 in the potential range of 

1.8-2.6 V. 



 

 

 

Fig. S3 Cycling performance of S@BNG, S@NG and S@BG cathode at the rate of 1C. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. S4 Cycling performance of the S@BNG composite with different sulfur loading of 1.0, 2.8 and 4.73 mg cm-2. 

 

 

 

 



 

 

Fig.S5 (a) UV spectrum of different concentration Li2S4 solution, (b) UV spectrum of 0.25 mM Li2S4 and 

BG@Li2S4 NG@Li2S4 and BNG@Li2S4 after 24h and the quantitative adsorption data of BG, NG and BNG 

respectively (inset). 

 

 

 

Fig.S6 N1s XPS spectra of BNG after adsorption. 

 

 



 

 

 

 

 

Fig. S7 Raman spectra of BNG and processed BNG@Li2S4. 

 

 

 



 

 

Fig. S8 The XRD pattern of crude products without any further acid treatment after reaction. 

The crude products after reaction were examined by XRD to prove the reaction process. The XRD patterns can be 

assigned to a mixture of AlCl3 (labeled as“☆” JCPDS No. 77-0819), AlOCl (labeled as“★” JCPDS No. 16-0448) 

and Al (labeled as ‘‘▲’’, JCPDS No. 01-1176) and Ge (labeled as“◆). Hence, it is reasonable to speculate that the 

reaction can be described as following equation: 

                                                                



 

 

Fig. S9 The cyclic voltammetry curve of the Ge-S full battery at the rate of 0.1 mv s-1 in the potential range of 

1.3-2.3 V. 

 

Fig.S10 Cycling performance of full lithiated Ge-S battery at the rate of 0.2 C. 



 

 

Fig.S11 Cycling performance of full lithiated Ge-S battery at the rate of 1 C. 

 

 

Table S1. Comparison of the previously reported S full batteries. 

Year Cathode Anode Electrolyte Performance Ref. 

2013 S/C Si/C Ionic liquid 670 mA h g-1
S after 50 cycles at 0.1 C [1] 

2012 S/C Si film 2% LiNO3 380 mA h g-1
S after 60 cycles at 0.2 C [2] 

2015 S/C graphite 
5 M 

LiTFSI/DOL 
622 mA h g-1

S after 100 cycles at 1 C [3] 

2015 S/C Hard carbon With 

polysulfide 

additive 

591 mA h g-1
S after 200 cycles at 1 C [4] 

2014 S/C Si/C 
0.25 M 

LiNO3 
700 mA h g-1

S after 70 cycles at 0.5 C [5] 
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