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Electrode composition: 

To prepare the electrodes for the electrochemical investigations, the active material (i.e. TS-

black P, BM-black P, SM-Cu3P-black P and Cu3P powders) was mixed with carbon black (Super 

C65, Timcal) and afterwards with the PVdF (Solef 6020/1001, Solvay) solution in N-methyl-2-

pyrrolidone (Sigma Aldrich). To prepare the TS-black P electrodes, the crystalline powder was 

premixed with the carbon powder in a weight ratio of 60:40. Further the composite powder was 

mixed with the carbon black powder and the binder to a final composition of 70:15:15 by weight. 

The amount of TS-black P in the resulted electrodes was of 42% by weight. The SM-Cu3P-black 

P electrodes were prepared using a similar procedure, and the resulted amount of SM-Cu3P-
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black P in the electrodes was 41% by weight. Similarly, to prepare the composite powder, the 

BM-black P powder was additionally ball milled with carbon black in a weight ratio of 70:30 

(BM-black P to carbon). Finally this composite powder has been used to prepare the electrodes 

with the final composition of 70:15:15. The amount of BM-black P active material in the final 

electrode was 49% by weight. In all these electrodes, the large amount of conductive agent is 

needed due to the insulating nature of the black P. The electrode preparation procedure and the 

resulting electrode composition for the Cu3P electrodes have been previously described in ref. 

26. 

 

Figure S1. Comparison between the XRD of the pristine (a) and (b) ball milled black P. 

1000

2000

3000

4000

5000

20 30 40 50 60 70 80

0

200000

400000

600000

800000
 

(b)

In
te

n
si

ty
 /

 a
rb

. 
u

ni
ts

2 / degrees

(a)

Electronic Supplementary Material (ESI) for Journal of Materials Chemistry A
This journal is © The Royal Society of Chemistry 2013



3 
 

 

Figure S2. Comparison of the XRD patterns of a mixture of copper powder and BM-black P. 

 

Figure S3. XRD pattern of the BM-black P electrodes casted on Ni foil. 
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Table S1. EDX element composition of the deposit indicated in Figure S7 by Spectrum 1. 

Element App Conc. Intensity Weight% 
Weight% 

Sigma 
Atomic% 

P K 151.30 1.8480 14.17 0.24 25.30 

Cu L 480.56 0.9693 85.83 0.24 74.70 

Totals 100 

 

 

Figure S8. Nyquist plot of the (a) BM-black P and (b) TS-black P electrodes during the first 
cycle. The AC measurements were carried in the frequency range of 1MHz-10mHz with an 

amplitude of 5 mV using a Solartron Electrochemical Interface 1287/1260 (Solartron 
Analytical). 
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