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Natural graphite is the most commercially successful anode for lithium ion batteries due to its 
low cost, safety, and ease of fabrication, but higher rate capabilities are needed for faster 
charging and discharging cycles in next generation technologies. In this work, ball-milled 
graphite was chemically activated by varying weight percentages of KOH in order to increase the 
number of active edges sites. The effects of KOH activation on graphite morphology were 
investigated by N2 adsorption isotherms (BET), XRD, SEM, RAMAN, and TEM. BET 
calculations showed an increase in surface area with increasing weight percentages of KOH 
activation. XRD and TEM data prove that the crystallinity of graphite was maintained despite 
activation effects. The rate capabilities of graphite anodes are expected to surpass conventional 
graphite anodes due to larger number of edges for lithium ion intercalation.  
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• Edges make the main 
contribution to the 
electronic and 
chemical properties in 
carbon materials 

 

• Graphite is the most 
commercially 
successful anode for 
lithium ion batteries  

 Lithium Ion Battery  

Objective: Increase the number of active edges in 
graphite by KOH activation to improve rate capability   
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Legend: 

At high temperatures, 
molten KOH burrows 
through carbon to 
form pits and cracks. 
 

Higher Rate Capability 
= 

Faster Charge and 
Discharge Times 

  

Scanning Electron Microscopy 
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100wt% KOH Activated Graphite 

Fourier Transform 
shows 
crystallinity is 
conserved after 
all activations. 
Holes are 2 – 10 
nm in diameter. 
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observed in 

TEM  

5 nm 

Pure graphite with no D peak ABAB plane structure is kept 

For questions or more information regarding this research, please email:  

dante.zakhidov@rice.edu 
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Similar magnitude of contamination 
despite active cleaning efforts 

• Increasing concentrations of KOH for activation led to lower 
capacities and rate capabilities than non-activated graphite 

• Crystallinity of graphite is conserved despite activation 
• Poor performance linked to contamination by KOH during 

activation process  
 

Commercially-obtained ball-milled graphite 
was used in this project. Coin cells made in 
an Argon glove box with O2 and H2O levels 
under 5ppm. 

Future Work  

Improve cleaning of KOH from graphite 
and compare capacity values   
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Heat treatment 
at 720 °C to   
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Wash in dilute HCL + 
hot water, filter, and dry  
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