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The ACOL Series

This series of easy to read, user-friendly texts has been written by some
of the foremost lecturers in Analytical Chemistry in the United Kingdom.
The texts are designed for training, continuing education and updating of
all technical staff concerned with Analytical Chemistry.

These texts are for those interested in Analytical Chemistry and instrumental
techniques who wish to study in a more flexible way than traditional institute
attendance or to augment such attendance.

Analytical Chemistry by Open Leaming, ACOL, provides training
resources—books, courses and computer programs. Courses based on
ACOL, incorporating practical workshops and tutor assessment, are
provided by Thames Polytechnic in conjunction with the Royal Society
of Chemistry. BTEC qualifications are awarded for successful completion
of courses and lead to a diploma that would be an appropriate preparation
for applicants to the Royal Society of Chemistry for Licentiateship status,
LRSC.

Thames Polytechnic will continue to support these ‘Open Leaming Texts’,
to continually refresh and update the material and to extend their coverage.
For further information on ACOL, the RSC courses and the BTEC diploma,
please contact:
The ACOL Office,
Thames Polytechnic,
Avery Hill Road,
Eltham,
London
SE9 2HB,
U.K.
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How to Use an
Open Learning Text

Open leaming texts are designed as a convenient and flexible way of
studying for people who, for a variety of reasons, cannot use conventional
education courses. You will learn from this text the principles of one subject
in Analytical Chemistry, but only by putting this knowledge into practice,
under professional supervision, will you gain a full understanding of the
analytical techniques described.

To achieve the full benefit from an open learning text you need to plan your
place and time of study.

e Find the most suitable place to study where you can work without
disturbance.

e If you have a tutor supervizing your study discuss with him, or her, the
date by which you should have completed this text.

e Some people study perfectly well in irregular bursts, however most
students find that setting aside a certain number of hours each day is
the most satisfactory method. It is for you to decide which pattern of
study suits you best.

e If you decide to study for several hours at once, take short breaks of
five or ten minutes every half hour or so. You will find that this method
maintains a higher overall level of concentration.

Before you begin a detailed reading of the text, familiarize yourself with
the general layout of the material. Have a look at the course contents list at
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X Analytical Chemistry

the front of the book and flip through the pages to get a general impression
of the way the subject is dealt with. You will find that there is space on the
pages to make comments alongside the text as you studx_——your own notes
for highlighting points that you feel are particularly important. Indicate in
the margin the points you would like to discuss further with a tutor or
fellow student. When you come to revise, these personal study notes will
be very useful.

IT When you find a paragraph in the text marked with a symbol
such as is shown here, this is where you get involved. At this
point you are directed to do things: draw graphs, answer questions,
perform calculations, etc. Do make an attempt at these activities. If
necessary cover the succeeding response with a piece of paper until
you are ready to read on. This is an opportunity for you to learn
by participating in the subject and although the text continues by
discussing your response, there is no better way to learn than by
working things out for yourself.

We have introduced self assessment questions (SAQs) at appropriate places
in the text. These SAQs provide for you a way of finding out if you
understand what you have just been studying. There is space on the page
for your answer and for any comments you want to add after reading the
author’s response. You will find the author’s response to each SAQ at the
end of each Chapter. Compare what you have written with the response
provided and read the discussion and advice.

At intervals in the text you will find a Summary and List of Objectives.
The Summary will emphasize the important points covered by the material
you have just read and the Objectives will give you a checklist of tasks you
should then be able to achieve.

You can revise the Unit, perhaps for a formal examination, by re-reading the
Summary and the Objectives, and by working through some of the SAQs.
This should quickly alert you to areas of the text that need further study.




Study Guide

High performance liquid chromatography (HPLC) is the most powerful of
all the chromatographic techniques. It can often easily achieve separations
and analyses that would be difficult or impossible using other forms of
chromatography. On the other hand, there are very many things that can go
wrong with such separations; there are probably more pitfalls in HPLC than
in any other form of chromatography. To avoid these, you have to have the
sort of experience that is difficult to obtain by reading textbooks. Only by
doing a great deal of experimental work (and making many mistakes) can
you hope to achieve the necessary practical skills.

This is not to say that the theoretical side of the subject is unimportant.
In chromatography, theory has always led experimental work. The great
advances that have been made in liquid chromatography in the last 10—
15 years have been achieved through a better theoretical understanding of
the technique. You will not be able to use HPLC to full advantage unless
you have a proper understanding of how it works. Liquid chromatography
is a very wide ranging subject and to understand it you will have to
have some knowledge of many different areas of physical and analytical
chemistry. T will assume you have studied chemistry up to the standard of
the BTEC higher certificate and that you have a knowledge of physics and
mathematics up to about ‘A’ level standard. I will also assume that you are
familiar with ACOL: Chromatographic Separations. You will find it helpful
to have had some experience with the use of analytical instruments such as
spectrophotometers and chart recorders.

As well as dealing with the basic principles of the method, I have attempted
to give a brief coverage of one or two more specialized topics, for instance
in Sections 6.5, 10.2 and 10.6. If you are new to chromatography and find
these too difficult, you can trcat them as optional if you wish.
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Because HPLC covers such a wide area, you are bound to find that there
are some topics that you would like to study in more detail than is given
in this text. Suitable books that you could use as a starting point are listed
in the bibliography. Because HPLC is a technique that is still developing,
textbooks often contain some material that is obsolete. To get up to date
information, especially on columns and instrumentation, you have to use the
chromatographic literature, or catalogues and applications literature from
equipment manufacturers. A selection of applications literature available
from manufacturers is given at the end of Chapter 8.




Supporting Practical Work

1. GENERAL CONSIDERATIONS

The experiments below usc reverse phase chromatography with bonded
silica columns and uv absorbance detection. If more extensive experimental
facilities are available, some additional experiments are suggested. These
are concerned with the preparation and evaluation of columns, and with the
use of other detectors and modes of hple. It should be possible to complete
each expcriment within a three hour practical period.

2. AIMS
(a) To provide practical experience in the use of basic hplc equipment.

(b) To demonstrate the various parameters that control hplc separations.

(¢) To show the use of the technique for separations and quantitative
analysis.

(d) To illustrate some of the important principles from the theory part of
the Unit.
3. SUGGESTED EXPERIMENTS

(@) The effect of mobile phase flow rate and dead volume on column
performance.

(b) The effect of mobile phase composition on retention and selectivity in
a reverse phase separation.
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(¢) Determination of 4-hydroxy-3-methoxy benzaldehyde (vanillin) in
vanilla essence.

(d) Determination of aspirin and caffeine in an analgesic tablet.

4. ADDITIONAL EXPERIMENTS
(a) Preparation and evaluation of an hplc column.
(b) Analysis of sugars in fruit juice.

(¢) The use of extraction techniques in the separation of carotene pigments
from fruit.
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of 3 are simpler treatments which are more suited to this text.
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catalogues and applications notes (see Chapter 8, after the Summary) and
from a number of free journals including:
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