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Summary Qualitative analytical (1)
First lecture : The Language of Analytical Chemistry.
General terms:-

Analysis: A process that provides chemical or physical information about the
constituents in the sample or the sample itself.

Analytes: The constituents of interest in a sample.
Matrix: All other constituents in a sample except for the analytes.

Determination: An analysis of a sample to find the identity ,concentration ,or
properties of the analyte.

Measurement: An experimental determination of an analyte’s chemical or
physical properties.

Technique: A chemical or physical principle that can be used to analyze a
sample.

Method: A means for analyzing a sample for a specific analyte in a specific
matrix.

Procedure: Written directions outlining how to analyze a sample.

Protocol: A set of written guidelines for analyzing a sample specified by an
agency.

Signal: An experimental measurement that is proportional to the amount of
analyte.

Selecting an Analytical Method:

1- Accuracy and precision required | 4-Limit of detection and limit of quantification

2-Sensitivity 5- Robustness and Ruggedness

3-Selectivity 6- Equipment ,Time ,and Cost
Accuracy:-

- to determine the closeness of the test results obtained to the true value.
- to measure the systemic error of the analysis.

- we can never determine accuracy exactly because the true value of a measured
guantity can never be known exactly .




Precision:-

- How close the same measurements are to one another.

IL.ow accuracy, low precision ILLow accuracy, high precision

High accuracy, low precision High accuracy, high precision
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General terms:-

Sensitivity A measure of a method’s ability to distinguish between two samples;
reported as the change in signal per unit change in the amount of analyte.

Selectivity A measure of a method’s freedom from interferences as defined by
the method’s selectivity coefficient.

Selectivity coefficient A measure of a method’s sensitivity for an interferent
relative to that for the analyte.

Limit of detection A statistical statement about the smallest amount of analyte
that can be determined with confidence.

Limit of quantitation the smallest concentration or absolute amount of analyte
that can be reliably determined.

Robust A method that can be applied to analytes in a wide variety of matrices is
considered robust.

Rugged A method that is insensitive to changes in experimental conditions is
considered rugged.

Absolute Error: The absolute error of a measurement is the difference between
the measured value and the true value.




Example :-

The normality of a solution is determined by four separate titration the results
being 0.2041, 0.2049, 0.2039 and 0.2043.

Calculate the mean, median, range , average deviation, relative average
deviation, standard deviation and coefficient of variation ?

Answer:
S g sane
- ladae

- 0.2041+0.2049+0.2039+0.2043
4

=0.2043

Mean = x

s saldl el sxe o Lpandig dad jral s daf 5] ey (aill & ) ) 220

Median = M = 0'20‘“; 02043 _ 0.2042

A sl s dad ST o A

range = R =0.2049 — 0.2039 =0.001 or 1 x 1073
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|0.2041—-0.2043[+]0.2049—-0.2043|+]0.2039-0.2043|+]0.2043—-0.204 3|

d =
4
= 0.0003 or3x 1074
X 0.2043

0.0002|2+4]0.0006|2+|0.0004|%2+]0.0000]2
S=\/| [2+10.0006/2+[0.0004[2+10.00001% _ 4
4—1
S 0.0004
X 0.2043

Absolute Error: The absolute error of a measurement is the difference between the
measured value and the true value.. E=X,— X,

Relative Error: Relative error of a measurement is the absolute error divided by the

Xi— X,
true value. E, = ‘X—t X 100%
t

Random or Indeterminate Errors: The errors that affect the precision of measurement.
Systematic or Determinate Errors: The errors that affect the accuracy of a result.
How do Systematic Errors Arise?

There are three types of systematic errors:-

1- Instrumental errors: 2- method or chemical 3- personal errors:

are caused by the errors: results from the care
imperfections in measuring Arise from nonideal chemical | lessness inattention or
devices and instabilities in or physical behavior of personal limitations of the
their components. analytical system experimenter.




