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i Goals

. Synthesis of Single and Multi-Walled
nanotubes, using Chemical Vapor
Deposition and Electrical Furnace

~ Utilization of nanostructures for
electrical and optical applications.




ﬁ | ntroduction

. What are Nanotubes
. SIngle Walled vs. Multi-walled



ﬁ Equipment and Uses

Machine
¥, Sputterer

™ Plasma-Enhanced
Chemical Vapor
Deposition

9 Furnace

Purpose
v, Deposit metal Catalyst

™ Multi-walled Nanotube
Growth

9 Single-Walled
Nanotube Growth



Sputtering

How It works

Physical Process

Small Quantity of Ar gas filled in
chamber

Plasma Ignited

As Ar bombards metal, metal atoms
float downward and settle on target
below.

www.gencoa.com



Preparation

ﬁ Sputtering

Prior to deposition, the substrates must
be cleaned.

Submerged in Acetone, ultrasonic bath.
Washed with Deionized Water
Submerged in Methanol Ultrasonic Bath
Dried use a Nitrogen Gas gun.



ﬁ Thickness of Deposition

. ldeal thickness for nanotube growth

. Several tools to measure thickness
- AFM

. Multimeter
. R= pxI/A



ﬁ Parameters controlling thickness

. Argon How

. Applied Voltage

. Distance from Metal to Target
. Time of Deposition

|



ﬁ Lithography

. Method by which desired pattern is
Imposed on substrate.

. Diameter
- Distribution




Chemical Vapor Deposition
How It works

Acetylene gas decomposes
into Carbon and Hydrogen
Gasses

Through complex CHEMI CAL
reactions, (under specific
conditions) Multi-walled
nanotubes are formed.



ﬁ Furnace

Heated to very high
temperatures.

Chemical Reactions form
Single walled nanotubes.

Maruyama et al.



ﬁ Possible Applications

. Hat Panel Display

. Energy Storage

. Hbers

. Probes and Sensors



