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. . Section A

Specialized English for Analytical
Chemistry Students 73 #r{L FE W xiE

Unit

ing
What is Analytical Chemistry

What is anﬁlytical chemistry? Like all fields of chemistry, analytical
Chemistry is too broad and active a discipline for us to easily or completely
define in an introductory textbook. Instead, we will try to say a little about what
analytical chemistry is, as well as a little about what analytical chemistry is not.

Analytical chemistry is often described as the area of chemistry
responsible for ‘haracterizing the composition of matter, both qualitatively
(what is present) and quantitatively (how much is present). This description
is misleading. After all, almost all chemists routinely make qualitative or
quantitative measurements. The argument has been made that analytical
chemistry is not a separate branch of chemistry, but simply the application
of chemical knowledge. In fact you probably have performed quantitative
and qualitative apalyses in other chemistry courses. For example, many
introductory cou[sgqgl'%mistry include qualitative schemes for identifying

inorganic ions and'quantitative analyses involving titrations.



Unfortunately, this description ignores the unique perspective that
analytical chemists bring to the study of chemistry. The craft of analytical
chemistry is not in performing a routine analysis on a routine sample (which
is more appropriately called chemical analysis), but in improving established
methods, extending existing methods to new types of samples, and developing
new methods for measuring chemical phenomena.

Here’s one example of this distinction between analytical chemistry and
chemical analysis. Mining engineers evaluate the economic feasibility of
extracting an ore by comparing the cost of removing the ore. The challenge
of developing and validating the method providing this information is
the analytical chemist’s responsibility. Once developed, the routine, daily
application of the method becomes the job of the chemical analyst.

Another distinction between analytical chemistry and chemical analysis is
that analytical chemists work to improve established methods.

In summary, a more appropriate description of analytical chemistry
is “...the science of inventing and applying the concepts, principles,
and...strategies for measuring the characteristics of chemical systems and
species.” Analytical chemists typically operate at the extreme edges of analysis,
extending and improving the ability of all chemists to make meaningful
measurement on smaller samples, on more complex samples, on shorter time
scales, and on species present at lower concentration. Throughout its history,
analytical chemistry has provided many of the tools and methods necessary
for research in the other four traditional areas of chemistry, as well as fostering
multidisciplinary research in, to name a few, medicinal chemistry, clinical
chemistry, toxicology, forensic chemistry, material science, geochemistry, and
environmental chemistry.

Many problem in analytical chemistry begin with the need to identify
what is present in a sample. This is the scope of a qualitative analysis,
example of which include identifying the products of a chemical reaction,
screening an athlete’s urine for the presence of a performance-enhancing drug,
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or determining the spatial distribution of Pb on the surface of an airborne
particulate. Much of the early work in analytical chemistry involved the
development of simple chemical tests to identify the presence of inorganic ions
and organic functional groups. The classical laboratory courses in inorganic
and organic qualitative analysis, still taught at some schools, are based on
this work. Currently, most qualitative analyses use methods such as infrared
spectroscopy, nuclear magnetic resonance, and mass spectrometry. These
qualitative application of identifying organic and inorganic compounds are
covered adequately elsewhere in the undergraduate curriculum and, so, will
receive no further consideration in this text.

Perhaps the most common type of problem encountered in the analytical
lab is a quantitative analysis. Examples of typical quantitative analyses include
the elemental analysis of a newly synthesized compound, measuring the
concentration of glucose in blood, or determining the difference between the bulk
and surface concentrations of Cr in steel. Much of the analytical work in clinical,
pharmaceutical, environmental, and industrial labs involves developing new
methods for determining the concentration of targeted species in complex samples.
Most of the examples in this text come from the area of quantitative analysis.

Another important area of analytical chemistry, which receives some
attention in this text, is the development of new methods for characterizing
physical and chemical properties. Determinations of chemical structure,
equilibrium constants, particle size, and surface structure are examples of a
characterization analysis.

The purpose of a qualitative, quantitative, and characterization analysis
is to solve a problem associated with a sample. A fundamental analysis, on the
other hand, is directed toward improving the experimental methods used in
the other areas of analytical chemistry. Extending and improving the theory on
which a method is based, studying a method’s limitations, and designing new
and modifying old methods are examples of fundamental studies in analytical

chemistry.
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Analytical chemistry is often described as the area of chemistry responsible
for characterizing the composition of matter, both qualitatively (what is
present) and quantitatively (how much is present). 7> W74 2% 48 #l fiiik 4
R RIEVRBES FACET RO, SFEEN (FaPi) MER
math (BRZ) .

. The craft of analytical chemistry is not in performing a routine analysis on a

routine sample (which is more appropriately called chemical analysis), but in
improving established methods, extending existing methods to new types of
samples, and developing new methods for measuring chemical phenomena.
AT L E AR E R S AT BIAT 23 A CXSEREPIRR AL 04T
A SOk R R 779 BB B 7 VAT R 2 (R i R 2 DA S s S
BB BFITE.

. This is the scope of a qualitative analysis, example of which include

identifying the products of a chemical reaction, screening an athlete’s urine
for the presence of a performance-enhancing drug, or determining the spatial
distribution of Pb on the surface of an airborne particulate. iX /& 5 £ 7 #7 (]
VaHE, B e SR E A RN K Y, KE B 5 R LA 2 2
BREMER, HEMET PR E K2 0 .

. Examples of typical quantitative analyses include the elemental analysis

of a newly synthesized compound, measuring the concentration of glucose
in blood, or determining the difference between the bulk and surface
concentrations of Cr in steel. #L7 ¥] 52 ¥ ¥ 16| FRIEEH & itk 58
JCEST, WEMAPREEREIRE, B0 BN b KRR 5
I BE R .
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Unit One -
(231} Extended Reading

The History of Chemistry

Chemistry did not emerge as a science until after the scientific revolution
in the seventeenth century and then only rather slowly and laboriously. But
chemical knowledge is as old as history, being almost entirely concerned with
the practical arts of living. Cooking is essentially a chemical process; so is
the melting of metals and the administration of drugs and poisons. This basic
chemical knowledge, which was applied in most cases as a rule of thumb, was
nevertheless dependent on previous experiment. It also served to stimulate a
fundamental curiosity about the processes themselves. New information was
always being gained as artisans improved techniques to gain better results. The
development of a scientific approach to chemistry was, however, hampered
by several factors. The most serious problem was the vast range of material
available and the consequent difficulty of organizing it into some system. In
addition, there were social and intellectual difficulties, chemistry is nothing
if not practical; those who practice it must use their hands, they must have a
certain practical flair. Yet in many ancient civilizations, practical tasks were
primarily the province of a slave population. The thinker or philosopher stood
apart from this mundane world, where the practical arts appeared to lack any
intellectual content or interest. The final problem for early chemical science
was the element of secrecy. Experts in specific trades had developed their own
techniques and guarded their knowledge to prevent others from stealing their
livelihood. Another factor that contributed to secrecy was the esoteric nature
of the knowledge of a alchemists, who were trying to transform base metals
into gold or were concerned with the hunt for the elixir that would bestow the
blessing of eternal life. In one sense, the second of these was the more serious
impediment because the records of the chemical processes that early alchemists
had discovered were often written down in symbolic language intelligible to
very few or in symbols that were purposely obscure.
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