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FTIR Spectroscopy in the
Materials Laboratory

Background

Everyone is familiar with various kinds of electro-
magnetic radiation. The spectrum of visible light has
been long observed in nature in the form of the rain-
bow. In 1666 Sir Isaac Newton demonstrated that
radiation from the sun could be split into the compo-
nent colors of the rainbow using a glass prism.
However, the visible region is only a small portion of
the total electromagnetic spectrum. Other detection
systems reveal radiation beyond the visible regions
of the spectrum, which are classified as gamma
rays, x-rays, ultraviolet rays, infrared, microwave,
and radio waves.

The radiation from these different regions of the
spectrum interact with matter in many different ways
which can be summarized as follows:

(See column 2 top)

T/ NUTS & BOLT

NH Materials Laboratory * Somersworth, NH * B00-334-5432 « 603-692-4110 » Fax 603-692-4008

VOLUME 12
SPRING 2000

Gamma Rays~ Atomic Nuclei Excited
X-Rays - Inner glectron transitions
Ultraviolet - Outer electron transitions
Infrared - Molecular vibrations

Microwave - Molecular rotations

Radio wave - Nuclear Magnetic resonances

This article will focus on the interactions of
infrared radiation with matter and the applica-
tions this finds in the material testing laboratory.

As noted above, infrared radiation interacts with
matter to cause molecular vibrations. To get some
kind of a mental image of this it is helpful to think of
atoms as round masses and the chemical bonds
which connect atoms as springs. When infrared radi-
ation interacts with this system of springs and mass-
es the springs are set in vibrational motion at specif-
ic frequencies depending on the "stiffness" of the
spring. Infrared radiation passing through a sample
will therefore have certain wavelengths absorbed
depending on the particular vibrational modes of the
sample. An example of this is shown below.
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Number of scans: 33
Comment: Nylon Scan

FIGURE 1: Infared spectrum of nylon - the nylon “fingerprint”
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