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Introduction

My personal research in the Energy Center involved Molybdenum disulfide, an inorganic compound with high electric conductivity and low

weight. When exfoliated into a single layer, or few layers, MoS2 is a two-dimensional semiconductor perfect for use in batteries. This 2

dimensional material is similar to graphite in appearance and feel, however the process of exfoliation is difficult because it occurs on a

nanoscale. Molybdenum disulfide can be exfoliated mechanically using the "Scotch Tape Method" or through a chemical process, however the

chemical process decreases efficiency. In the research lab, I have gotten experience practicing mechanical exfoliation, and despite many

mistakes during the tedious process, we have conducted multiple rounds of experiments to test to the true properties this MoS2.
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Results

We successfully produced a free-

standing holy graphene membrane

that looks promising for battery

applications. It is currently

undergoing analysis regarding its

material properties.
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Develop energy efficient and 

environmentally sustainable 

technologies, specifically regarding 

Lithium Air batteries. 

Methods

In order to test Molybdenum Disulfide for

optimal battery characteristics, we must first

exfoliate the material into smaller, nanoscale

sizes.

•Peel graphene flakes using tape off of a

chunk of graphite, which is essentially a

stack of graphene sheets.

•Stick the piece of tape containing the

graphene onto a substrate.

•Place micrometer sized graphene fragments

on clean microscope glass using forceps.

•Slice the layers of the flakes under the

microscope using a razor blade.

Once the MoS2 is a single/few nano-layer(s)

the flake will turn a light blue signifying the

exfoliation completion. Using these pieces,

they are then tested to determine electrical

and thermal conductivity as well as reactivity

to other materials, specifically lithium.

Impact

This research experience has helped me develop career paths and focuses for my future. This experience

helped me declare my focus in Energy with a minor in sustainability. It has also taught me the protocol and

need for creativity within the lab. Working with Ph.D students and other assistants has helped me

realistically set goals for my future in terms of degrees as well as battery innovations.

Future Work

Based on the results of our testing,

research has shifted into developing

a more efficient method of

exfoliation in order to make the

process marketable. Other methods

including chemical exfoliation have

become more prominent.
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