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Figure V - 38: (a) TEM image of 40 wt% Co3O4/C (b) Li2O2 oxidation curves of pure Carbon, Pt/C, and Co3O4/C in 1 M
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Figure V - 101: Lithium removal from the Sn-Fe electrode synthesized by titanium reduction in soft-iron media. (a) 

cycled between 0.01 and 1.2 volts, (b) between 0.01 and 1.5 volts, and (c) Ragone plots comparing this material with the
 
SONY SnCo anode. .............................................................................................................................................................. 565 


scroll of about 20 nm in outer diameter. (b) Cross sectional TEM image of a scroll with inner radius less than 20 nm. (c) 

TEM micrographs for stacked layers of Ti-C-O-F. Those are similar to multilayer graphene or exfoliated graphite that 


Figure V - 102: Lithium insertion into the Sn-Fe electrode synthesized by titanium reduction in soft-iron media. (a) 

cycled between 0.01 and 1.2 volts, (b) between 0.01 and 1.5 volts, and (c) Ragone plots comparing this material with the
 
SONY SnCo anode. .............................................................................................................................................................. 565 

Figure V - 103: Rate capability of Si/MgO/graphite electrode between 0.01 V and 1.5 V. (a) capacity cycling at different
 
current density; (b) lithium insertion/removal curve at different rates, and Ragone plot for Li insertion. 1 C rate = 2.8
 
mA/cm2. The first cycle current density was 0.3 mA/cm2. For current = 1.5, 3, 8 mA/cm2, the Li/SMOG half cell was 

discharged to 0.01V and held at 0.01 V for 2 hours before charged. .................................................................................. 566 

Figure V - 104: TEM images of exfoliated MXene nanosheets. (a) TEM micrographs of exfoliated 2-D nanosheets of Ti-

C-O-F. (b) Exfoliated 2-D nanosheets; inset SAD shows hexagonal basal plane. (c) HRTEM image showing the 

separation of individual sheets after ultra-sonic treatment. (d) HRTEM image of bilayer Ti3C2(OH)xFy. ........................ 568 

Figure V - 105: TEM images of exfoliated MXene nanosheets. HRTEM image of a bilayer Ti3C2(OH)xFy. (a) Conical 
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Figure V - 114: (a) Charge-discharge curves of Si-graphene nanocomposites at a rate of 200 mA/g between 0.01 and 1.5
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Figure V - 120:  (A) PEMS deposition chamber and setup for depositing nano-particles of silicon clathrate (guest free) 
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Figure V - 129: (A) Cycle performance of MC550 under different rate conditions and (B) comparison of cell performance 


= 0.43 and d) α = 2.02 obtained by cryofracturing washed out films. (Images taken from Wong et al., paper under 


Figure V - 160: Ion coordination in the crystal structures of (ADN):LiDFOB (Li-purple, O-red, N-blue, B-tan, F-green).


between mesoporous carbon MC550 and non-porous carbon C550 under same rate conditions (the electrode area is
 
1.327cm2 ). ............................................................................................................................................................................ 591 

Figure V - 130: (A) Cycle performance of MC550 with Polypyrrole (PPy) surface coating (10wt% and 20wt%) under 

different rate conditions; (B) Cycle performance of MC550 with carbon nanotube (CNT) doping (10wt% and 20wt%) 

under different rate conditions.............................................................................................................................................. 591 

Figure V - 131: (A) First cycle of MC550 with 10wt% surface coating of single ion conductors under the rate of C/20 (B) 

Cycle performance of MC550 with 10wt% surface coating of single ion conductors under different rate conditions. .... 592 

Figure V - 132: Comparison of the rate capability of different commercial carbons with the house synthesized
 
mesoporous carbon. Natural graphite, potaot graphite and mesophase graphite all come from Pred. Materials. MCMB
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Figure V - 201: Steady-state current vs. voltage after different lengths of passivation holds.  Markers are measurements, 

dashed lines are model fits.  Both the exchange current density i0 and the through-film limiting current ilim decrease. Data
 
is measured at 900 rpm with 1.1 mM ferrocene/ferrocenium hexafluorophosphate. .......................................................... 645 


Electron diffraction patterns of each crystallite, showing the structure of a rock salt and a spinel phase, respectively. 


microchips and across the SiNx membrane b) charging curve, c) bright-field TEM image of HOPG anode before 

experiment and d) snapshot acquired during in situ electrochemistry experiment depicting the formation of the SEI on the
 

Figure V - 202: Nyquist plot of electrode after different lengths of passivation holds.  Longer passivation times cause
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Figure V - 205: (Left bottom) Bright field image of a LiNi0.5Mn1.5O4 particle containing different crystallites. (Left top) 


(Right) First cycle of a LiNi0.5Mn1.5O4 made at 900C (red) and 1000C (black). ............................................................ 649 

Figure V - 206: (Top) -XAS map of NiO electrodes reduced halfway at C/20 and 1C rate. (Bottom) %Ni0 resulting from
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