CHAPTER1
INTRODUCTION

11 Sample handling for liquid and solid samples in transmission technique

Infrared (IR) spectroscopy, i of the most ubiquitous techniques used in

the introductory organic chemistry lal p lls prepared from alkali-halide such

as sodium chloride (NaCH assi) ' r) and potassium chloride (KCI)
_‘ — :

are widely used due t 1 ent ties.in the IR region. A common

problem with those ce : moisture and become fogged. Polishing is

Liquid may by placing a small amount of
sample on a NaCl plate : d 1 te on top to form a sample film.
The plates are then placed'in nﬂ%' the sample compartment of the
instrument. This technique for qualitative use.
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Solutions of solid or—s’m ‘ 0 be analyzed by IR spectroscopy.

Solvents should beichosen that do n in the region of interest.

it is desirable to analyz€ neat materials for qualitative an¢ lysis.

A mﬁoucérfénm ‘H%%JHWE '5‘{ ﬂlfﬁ samples is the mull

technique. The %chnique consists og, grinding thgnaterial into a Elil’,le powder and then
dispers‘agﬂ‘ﬂr ﬂ]@l ?ﬂnﬂlm WE’ ’chﬂi Ei)ll has been by
combining the powdered analyte with Nujol (heavy hydrocarbon oil). The
disadvantage of Nujol is that hydrocarbon bands may interfere with analyte
absorbances. A second method involves grinding the powdered analyte with dry KBr
and forming a disk. Care must be taken when preparing the disk to protect it from
moisture. It is very common to see absorbances for moisture when using KBr disks.
Another technique for handling samples is the use of disposable infrared cards. This

technique may be used when a limited amount of analyte materials is available.



1.2 Disposable IR card

New IR card has been developed to offer a low-cost sampling alternative to
conventional methods such as attenuated total reflectance (ATR) analysis or liquid
transmission cell analysis. The IR cards were manufactured to use for qualitative IR
transmission analysis of organic liquids, materials soluble in organic solvents, semi-

solids and pastes.

of IR analysis, are sand es that have centrally located
clear apertures filled*By tk sfal window. The. béam of the instrument can be
directed through thi

adhesive that coats th 158101 : ’ .\\\.

substrates have uncomplicateg S0rptio! ‘ vere also employed as sample

place by pressure sensitive
nes. In addition, the polymer
substrates. Both polymer stibs ME& ol thy € (PE) and polytetrafluoroethylene
(PTFE). The PTFE cards afe highly offective in the 4000-1300 cm™ range and PE
cards are well suited for substance requiri > interpretation in the fingerprint region

(1600-400 cm™). The commercial“IR cards™ iversally sized to fit major FT-IR

spectrophotometers; Without-th - need for adc ' fpdratus or special alignment
features. A small amor : y onto the card substrate window

appearing through the ?erture of the card. This can be accomplished with using
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Figure 1.1  Commercial IR cards



Advantages of the home-made IR cards are reducing sample preparation
time, disposable card and improving productivity. In addition, these cards provide a

fast and clean method to run IR spectra.
1.3 The objective of this research

In this research, the IR card from PTFE film was set off to make similar

commercial cards using Teflon tape available in most hardware stores for very cheap

Teflon tape. The objective .\\S ea s#t0_greate the IR card from thin PTFE

film for various types of samp :

films and gases). And oestrface i‘!rg\ h coating gold (Au) particles,

it is expected to have™a hi ficien N 51 or low-concentration sample

analysis. The experiménta cstigations 0 1‘ IR card will be performed
-

thin-filr
S N
and will be explored their limigatio ? vantages.
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1. To create the new € made 1 : m thin PTFE film by stretching the
PTFE film. -

2. To study these amp ing samples.
3. To investig he efficiency of ':3 IR card for analyzing of
solids, viscou%qul S - 1lnaand gases.

4. To coat Au onto ihe surface of PTFE film in order to enhance the sensitivity of
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