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Prospectus

Since the discovery of graphene in 2004, is has shown some outstanding properties. I
propose that graphene can be used as an oxidation barrier coating for copper. Copper is a
great conductor but gets easily oxidized in the air at room temperature or higher. Using
graphene as a coating material may reduce the cost because copper is commonly coated
with gold. The focus is to investigate the rate of oxidation of copper that has been coated

in graphene.

Before I can investigate the character of graphene as an oxidation barrier for copper, 1
must fabricate graphene on top of a copper substrate. The fabrication of graphene is still a
challenge. A common fabrication method is exfoliation known as the “scotch tape
method.” The disadvantage of scotch tape method is the limited size of graphene film.
For our purpose of getting a large area of graphene, we use a different method to coat
graphene on copper. The method to grow or coat graphene on copper is called chemical
vapor deposition (CVD). CVD is commonly used to produce materials other than
graphene such as diamond, silicon, polycrystalline, and carbon nanotubes. The basic idea
of CVD is to flow gas, which contains carbon atoms, over the top of a substrate. CVD
occurs when the gas is heated to the temperature where the chemical bonds of the gas
break up. Once the carbon atoms are free from their chemical bonds, they form a thin
layer of graphene on the surface of the substrate.

Brief experiment description: First of all, I cut copper strips from the Copper foils with
powder free Nitrile gloves. I leave a few bare copper strip in the tray. Then, I pick
another set of copper strips of the same number of bare copper strips in the tray. This set
of copper strips undergoes the chemical vapor deposition (CVD) process. Through CVD,
graphene is coated on the copper strips. After CVD is done and furnace is in room
temperature, I load the bare copper strips I left in the tray to the chamber side to side with
the copper strips with graphene. Then I heat the furnace to various temperatures for
different time. In this process, the chamber is ends-open so air can flow into the chamber.
1 leave the samples in the chamber and take them out as soon as the designated time is
reached.

The oxidation of copper with graphene and bare copper is characterized using an
ellipsometer. Ellipsometer shines a polarized light onto the surface of the sample and
detects reflected light. It gives the information about the reflectivity of the surface and the
change of polarization of the light. From these information, we are able to acquire the
thickness of the copper oxide layer on the copper.




The goal of the project is to investigate how effective graphene acts as an oxidation
barrier coating for copper. I hypotheses graphene coating can effectively prevent
oxidation of copper up to 2 days under 120 degrees Celsius environment.
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