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Lithium-oxygen batteries have attracted attention Galvanostatic Cycling Test: : A. The first discharge capacity is very dependent, as
in the last decade for their remarkable theoretical = Constant Current; 0.1mA/cm? 4 - - expected, on the carbon structure used in the cell
capacities. Valuable efforts have increased the initial = Assessment of the effect of carbon morphology z i " . ' Furthermore, the capacity is directly related to the surface
discharge capacity for primary batteries to over 10 times on the performance of cells : Ve Bk £ ol : area of the carbon.
that of conventional lithium-ion batteries. However, * Five carbons with different structure properties: | o ‘ B. The cyclability of a cell is also dependent on the carbon
cells have yet demonstrated to be rechargeable as the = Layered 28 o : structure as a higher surface area carbon has lower
internal reactions are highly unstable. The oxygen-rich = Porous T e . % 3y é " o osssooool cyclability properties.
environment in combination with a wide potential = Tubular rascabon et C. The impedance in the cell was found to vary from carbon
window and the presence of lithium encourage the | T to carbon. More specifically, the carbon affects the
chemical degradation of the electrolyte in the cell when E|9|§tr°Chemllca| Impeldance Slpe(?troscol?_ﬁ ” = capacitance of the cell
cycled. Despite the obvious concern from the = Estimate the internal equivalent circuit of a ce et s S -
e}/ectrolyte,?the carbon cathode has demonstrated to = Provide insights on the chemical mechanisms of a cell ! ! D. Ir}:ethllethc;;fn;rgremtr%)g?beor{lseld in Li,0, cells is very dependent
also be a factor in the overall reversibility of the cells as " Monitor the internal impedance of a cell to assess its — ®w R |
the properties of the carbon affect the formation of the life expectancy.
sought discharge product — lithium peroxide. Here, the
characterization of lithium peroxide formation in lithium £ T Future WOrk
air electrode via galvanostatic testing, titration S e eomen | . o
technigues and Electrochemical Impedance Iodometrlc Titration: - | I E— A. Concerning specnc.lcally. the lithium-oxygen battery
Spectroscopy (EIS) is performed as a Master of Science . Chempal characten;ahon Fechmque. used to 2Li® + 0, > Li,0, 272 TEE st.udy.conducted in t.hIS work, a numbgr of future
Thesis study. This research evaluates various carbon determine the quantity O,f Lbo? (desired product _ _ eraphene Nanoplatelets 1200 directions has been discussed to be plausible:
materials with different surface area and pore volumes of the rgachon) present.mla d|scharge cell. Li,0, + 2H,0 — 2LiOH + H,O0, Carbon Nanotubes 71.7+0.3 1. Expansion of the number of carbon studied
and analyze the findings to recognize any correlations. . Det.ermlne the yield of lithium peroxide at Ho0o 4 2K + H.SO. = o+ KoSO. + 2H.0 Nelan=XC72 75.2+0.5 2. Characterization of lithium peroxide formation
Three testing techniques, galvanostatic cycle testing, various cycle number. . S S ° Ketjen Black 73.7£0.2 due to various electrolyte composition.
Li,0, titration and EIS, provides different perspectives . Asses§ the effepts of Carl?on structures on the + 2Na,S,0; - Na,S,0, + 2Nal Acetylene Black 71.3+0.7 3. Cyclic Voltammetry study of carbon/electrolyte
on the complex chemical mechanisms in lithium-oxygen evolution of lithium peroxide. combination to further understand the reaction
batteries. mechanisms.
) 4. Study of the effect of catalysts and reaction
Laboratory Station: mediators on the Li-O, reaction.
— 5. Assessment of alternative non-carbon-based
BaCkgrOU nd | nfO rm atiOn InertlEnviro.nment System: Battery Telsting System: cathode material.
= High Purity Argon = Ultra High Purity Oxygen
100000 (99.995%) (99.9995%)
= Oxygen Sensor: 0 - 9,999 ppm = Oxygen Supply: 1 - 15 psig. B. In addition, the results obtained from this study
e Ty e = Moisture sensor: 0 — 999 ppm = § cells simultaneously, demonstrated a fully operational inert environment
E -0, = Scale: 0.1mg-1009 independent O.f one-another laboratory station that can be utilized for numerous
2 Liion high power = Automatic Pressure Controller = \oltage range: 0 — 5V orojects in the supercapacitor, solar cells, fuel cells
s Na / NCT2 (1 mBar contrg!) = Current Ranger: 0.05 — 5mA or in other battery fields.
2 \py = Low Permeability Gloves
g = High Vacuum for Transfer
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Custom Purification System: i Swagelok Cells: OREC
. [ \ . g .
= Moisture: <20 ppm B = Air-tight design v Rb,
= Desiccant: Molecular Sieves - : = Reusable
(4 A) 0. o, c = Low-cost parts NATIONAL INSTITUTE
m Capab|e to regenerate : I T for TRANSPORTATION
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desiccant after use.
1- Air cathode, 2- Spacer/electrolyte, 3- Lithium Anode, 4- Stainless Steel Spacer, A- 0 re 0 n TEC H
Swagelok PFA Union, B- PFA ferrule set, C- Stainless Steel rod, D- Stainless Steel

Figure 2: Lithium-oxygen non-aqueous cell. | - Spring, E- Stainless Steel Tubing.



