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Literature Paper Discussion  
Putting electrochemistry to use:  Design of new lithium-ion battery anodes 

Read the following paper before class. 

“Direct Electrodeposition of Cu2Sb for Lithium-Ion Battery Anodes” by James M. Mosby and Amy L. Prieto, J. Am. Chem. Soc. 130, 10656-10661 (2008).
Discussion questions

Write out the answers to these questions and bring them with you to class.  You may wish to do some additional research to answer some of these questions.

1.  Draw a schematic picture of a rechargeable lithium-ion battery composed of a LiCoO2 cathode, a graphite anode, and a 1 M LiClO4 in propylene carbonate electrolyte.  Describe the chemistry that occurs as the battery is first charged (this particular battery would be assembled in the discharged state) and then discharged.

2.  Summarize the primary challenges for anode materials in a rechargeable lithium-ion battery and explain how the intermetallic material Cu2Sb would overcome these challenges.

3.  Describe the current synthetic approaches to Cu2Sb and their limitations.

4.  Describe the challenges in the direct electrodeposition of Cu2Sb that this work set out to address.

5.  Draw the molecular structure of citric acid and briefly describe the acid-base chemistry of this molecule and the potential to form metal-citrate complexes.  

6.  Using the Nernst equation, explain why raising the pH of the solution eliminated H2 evolution in these experiments.  Explain any further benefits of the addition of citric acid to these solutions.

7.  Explain how the authors identified the electrochemical reactions occurring at various potentials in the cyclic voltammograms show in Figures 1 and 2.  What is meant by the term “stripping peak”?

8.  Figure 3 presents a plot of current vs. the square root of the scan rate for a number of different cyclic voltammograms.  Why or how should these two parameters be related and why is this information important?  In other words, why was Figure 3 included in the paper?

9.  In this research, constant potential electrolysis was used to carry out the electrodeposition.  What are the advantages and disadvantages of constant potential electrolysis compared to constant current electrolysis, particularly in light of materials synthesis?

10.  Explain how the technique X-ray photoelectron spectroscopy (XPS) works and what conclusions the authors draw from the results presented in Table 1.

11.  X-ray powder diffraction patterns of the electrodeposited materials are presented both in the paper and in the supplemental materials.  Describe the conclusions that the authors made from analyzing these data and in particular, explain the concepts of preferred orientation and grain size and how these are related to the X-ray powder diffraction patterns.

