CHAPTER

INTRODUCTION

1.1 ATR FT-IR Spectroscopy

Infrared spectroscopy is a particularly useful analytical technique because of its

enormous versatility. In general, i can be obtained nondestructively.

To collect an infrared spec ‘hnique can be employed such as
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interfacial feaction. ATR accessoriés employ an internal ‘r‘eﬂection element (IRE) or
ATR crystal of high refractive index (i.e., Ge, Si, ZnSe, or diamond). The difference in
refractive indices between the IRE and the sample causes the infrared energy to be
totally internal reflected. At each reflection, the electric component of the beam
penetrates into the sample by a short distance from the IRE/sample interface.

Typically, the radiation penetrates the sample to a depth of only a few micrometers.



1.2 Limitation in ATR FT-IR Spectroscopy

Only the surface information is observed in ATR technique. The electric field is
strongest at the IRE/sample interface and exponentially decays to zero as a function of
depth within the interface region. According to the decay characteristic of the electric
field, the contact between the sample and the IRE plays a major role on the spectral

quality obtained from an ATR experiment. From physical characteristic of sample,
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not appropfiate for soft IREs such as ZnSe and KRS-5 because excessive force may
damage the surface of the IRE. A hard and rigid sample can also damage the surface of

a hard IRE such as Ge when it is subjected to a high pressure.

For ATR experiment, optical contact between IRE and sample is necessary for
obtaining a good spectrum. Pressure applicators are available for most commercial

accessories. However their use is constrained by the material employed as the IRE



(i.e., low mechanical strength). There are various types of materials that have been
considered for using as IREs, and these are zinc selenide (ZnSe), Silicon (Si),
Germanium (Ge), thallium iodide/thallium bromide (KRS-5), and diamond (C). In the
past, diamond has been used as an infrared window in high-pressure cells [14,15] and
for special ATR applications. The benefits of diamond are strength, hardness, its

chemical resistance, and transparency throughout most of the mid-infrared region.

Solid sample with an irregular surface require a method of providing intimate contact
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develop the homemade diamond micro-ATR sensor. The advantage of the homemade
diamond micro-ATR sensor is to reduce the cost. In addition, the diamond micro-ATR
sensor requires short acquisition time while sample preparation is not necessary. With
a diamond micro-ATR sensor accessory, the user is provided with one of the most
reproducible sampling methods available for sampling with optical contact problem in

hard and rigid materials, rough surface, irregular shape samples, and sample with small



sampling area. As long as the sample is under moderately applied pressure, good

optical contact is achieved at the sample-sensing surface.

1.4 The objective of this research

The objective of this research is to develop the diamond micro-ATR sensor with
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