Analytical Perspective
Having noted that each field of chemistry brings a unique perspective to the study of chemistry, we now ask a second
deceptively simple question. What is the analytical perspective? Many analytical chemists describe this perspective
as an analytical approach to solving problems.7 Although there are probably as many descriptions of the analytical
approach as there are analytical chemists, it is convenient for our purpose to define it as the five-step process shown
in Figure 1.3.
Three general features of this approach deserve our attention. First, in steps 1 and 5 analytical chemists may
collaborate with individuals outside the realm of analytical chemistry. In fact, many problems on which analytical
chemists work originate in other fields. Second, the analytical approach includes a feedback loop (steps 2, 3, and 4)
in which the result of one step may require reevaluating the other steps. Finally, the solution to one problem often
suggests a new problem.

Figure 1.3 Flow diagram showing one view of the analytical approach to solving problems (modified after Atkinson).7c

Analytical chemistry begins with a problem, examples of which include evaluating the amount of dust and soil
ingested by children as an indicator of environmental exposure to particulate based pollutants, resolving contradictory
evidence regarding the toxicity of perfluoro polymers during combustion, and developing rapid and sensitive detectors
for chemical and biological weapons. At this point the analytical approach may involve a collaboration between the
analytical chemist and the individual or agency working on the problem. Together they determine what information is
needed. It also is important for the analytical chemist to understand how the problem relates to broader research
goals or policy issues. The type of information needed and the problem’s context are essential to designing an
appropriate experimental procedure.
To design the experimental procedure the analytical chemist considers criteria such as the desired accuracy,
precision, sensitivity, and detection limits; the urgency with which results are needed; the cost of a single analysis; the
number of samples to be analyzed; and the amount of sample available for analysis. Finding an appropriate balance
between these parameters is frequently complicated by their interdependence. For example, improving precision may
require a larger amount of sample. Consideration is also given to collecting, storing, and preparing samples, and to
whether chemical or physical interferences will affect the analysis. Finally a good experimental procedure may still
yield useless information if there is no method for validating the results.
The most visible part of the analytical approach occurs in the laboratory. As part of the validation process, appropriate
chemical and physical standards are used to calibrate any equipment and to standardize any reagents.
The data collected during the experiment are then analyzed. Frequently the data is reduced or transformed to a more
readily analyzable form. A statistical treatment of the data is used to evaluate accuracy and precision, and to validate
the procedure. Results are compared to the original design criteria and the experimental design is reconsidered,
additional trials are run, or a solution to the problem is proposed. When a solution is proposed, the results are subject
to an external evaluation that may result in a new problem and the beginning of a new cycle.
As noted earlier some scientists question whether the analytical approach is unique to analytical chemistry.1 Here,
again, it helps to distinguish between a chemical analysis and analytical chemistry. For other analytically oriented
scientists, such as a physical organic chemist or a public health officer, the primary emphasis is how the analysis
supports larger research goals involving fundamental studies of chemical or physical processes, or improving access
to medical care. The essence of analytical chemistry, however, is in developing new tools for solving problems, and in
defining the type and quality of information available to other scientists.
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