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PREFACE

Since the publication of the second edition of this book, numerous
changes have been made in the official methods of analysis of phar-
maceutical materials in the United States Pharmacopoeia X1II and
in the National Formuiary VIII. The detailed procedures and dis-
cussions have been changed or rewritten in the present Pdmon to
conform to the revised official methods.

The .object of this book is twofold: First, to furmsh studenis of
pharmacy with a systematic course covering all the quantitative
chemical and physical methods official in the United States Pharma-
copoeia and the National Formulary thrvough the selection and
explanation of typical procedures; second, to present some of the
generally applicable, nonofficial methods of analysis that are widely
used in pharmacy and with which all students pursuing the profes-
sion should be familiar. 1In both instances, the theory and practice
of analytical chemistry as applied in quantitative pharmaceutical
procedures have been correlated. _

The use of the book as a text should be supplemented by lecture
and recitation instruction. Tt is obviously impracticable to include
detailed explanations of all of the quantitative determinations in
the Pharmacopoeia and the National Formulary. Typical analyses
illustrating all the various methods have therefore been selected and
explained in considerable detail, whereas those determinations
requiring the same or closely similar procedures are indicated in
tables or otherwise. The instiuctor may select other determina-
tions from the Pharmacopoeia or the National Formulary and
assign to the students the task of applying the theory and explana-
tion of the procedure involved as given in the text.

The contents of the book is arranged into three parts. Part 1
treats of general methods of gravimetric and volumetric analysis,
Part 2 treats of physicecchemical methods, and Part 3 contains the
special methods of pharmaceutical analysis.
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The authors wish to acknowledge their appreciation of the cour-
tesy extended by the following compauies which granted permission
to use illustrations from their catalcgues and books: A. H. Thomas
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is hoped that the new edition will similarly commend itself to a still
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INTRODUCTION

Quantiialive pharmaceutica! analysis may be defined as the
application of the procedures of quaniiiative snalytical chemistry
to the analysis of the materials used in pharmacy and, especially,
tc the determination of the purity and quality of the drugs and
chemicals official in the United States Pharraacopoeia and in the
National Formulary. A complete chemical analysis of any sub-
stance requires the esteblisbment of the identity of its component
parts by qualitaiive analysis and the diienuinaiion of the propor-
tion in which these components are presert by the processes of
quantitative analysis.

Quantitative chemical methods usve cemwonly classified as
organic and inorganic; gravimetric, volumetric, gasometrie, and
eiectrometric. It is immpractical, however, to adheie strictly to this
classification 1 prosenting the subject natler of quantitative
pharmaceutical analysis since certein phases of the work, as alka-
loidal assaying and ike assay of essentiai oils. have been developed
to a point where they constituts a distinet subject matter in which
the principles involved and the technuque requiired are the same
whether the procedure be gravimelric or volmnetric.

(uantitative pharmaceutical analysis may be appropriately sub-
divided zecording o various procedures, each of which requires a
special technique, as foliows:

Grevimelrie analysis, or the separation, by extraction, precip-
itation, or other means of the constiizent to be determined either
in the navural state, or in the form of a delivite compound the com-
position of which is known Lo the analyst, and weighing the resulting
product.

Volumeiric analysis, or the determinaiion of the volume of a
soluticni of known concentration required to react with a given
amount of the substance Lo he analyzed.

Gasomelric analysis, or the measurement of the volume of a lib-
erated gas or the decrease in volume of a mixture of gases when a
suitable reagent is used to remove one of the gases present.

1




2 QUANTITATIVE PHARMACEUTICAL CHEMISTRY

Physicochemical methods of analysis, or those which are based
on the utilization of some specific physical or chemical property
or properties of the substance in its quantitative estimation. Those
physicochemical methods commonly applied in quantitative phar-
maceutical chemistry are optomeltric, refractometric, electrometric, and
colorimetric. They comprise some of the most valuable methods
used in analytical procedure. Since each of them requires special
treatment, they will be discussed separately.

Special methods, or those which require a distinct type of tech-
nique, as alkaloidal assaying, require separate treatment in order
to preserve unity of subject matter.

The official assay methods serve as an exact measure of the
purity of a substance only when the results are considered in con-
junction with the qualitative tests. Thus, in the assay of zinc
oxide, the purity of the oxide as determined by assay must follow
qualitative tests for other metals which if present would be esti-
mated as zinc oxide. A complete analysis, therefore, requires the
qualitative estimation.

The theoretical considerations applicable in any given analysis
are inherently a part of the analytical procedure. They should be
mastered before a determination is made and carefully applied
throughout each step of the procedure.

Those who desire a more comprehensive treatment of special
aspects of analytical procedure will find the following texts and
reference books of value:

Textbooks

1. BraspaLE, ‘‘ The Fundamentals of Quantitative Analysis,” 4th ed., D. Van
Nostrand Company, Inc., New York, 1936.

2. Boors and DamERELL, ‘“‘Quantitative Analysis,” 2d ed., McGraw-Hill
Book Company, Inc., New York, 1944.

3. Crowets and CoLEMAN, “Quantitative Chemical Analysis,” 13th ed., The
Blakiston Company, Philadelphia, 1931.

4. EnGELDER, “Elementary Quantitative Analysis,” 3d ed., John Wiley &
-Sons, Inc., New York, 1943.

5. Faues and Kenny, “Inmorganic Quantitative Analysis,
Century Company, Inc., New York, 1939.

6. FarnswortH, “Theory and Technique of Quantitative Analysis,” John
Wiley & Sons, Inc., New York, 1928.

EE]
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. Guy and SkEEN, “ A Course in Quantitative Analysis,” Ginn and Company,

Boston, 1932.
Hari, “A Textbook of Quantitative Analysis,” 3d ed., John Wiley & Sons,
Tne., New York, 1941.

. Kouraore and SANpELL, ““ Textbook of Quantitative Inorganic Analysis,”

The Macmillan Company, New York, 1943.

Lunpern and Horrman, “Outlines of Methods of Cheruical Analysis,”
John Wiley & Sows, Inc., New York, 1938.

Mamin, “Quantitative Analysis,” 4th ed., McGraw-Hill Book Company,
Inc.: New York, 1932.

MEeLLON, “‘ Methods of Quantitative Chemical Analysis,” The Macmillan
Company, New York, 1937.

PeteErs and VAN SLYKE, “Quantitative Clinical Chemistry,” The William
& Wilkins Company, Baltimore, Maryland, 1946.

PoroFrF, ““Quantitative Analysis,” 3d ed., The Blakiston Company, Phiia-
delphia, 1935.

. Rieman, NEruss, and Narmvan, “Quantitative Analysis,” 2d ed., McGraw-

Hill Book Company, Inc., New York, 1942.

Scorr, ‘“Standard Methods of Chemical Analysis,” 5th ed., D. Van
Nostrand Company, Inc., New York, 1939.

SmrteH and SHEERAR, ‘‘Quantitative Chemical Methods for Engineering
Students,” McGraw-Hill Book Company, Inc., New York, 1944.

Strock and StAHLER, ‘“‘Quautitative Chemical Analysis,” McGraw-Hill
Book Company, Inc., New York. 1935.

Hamruron and SiMpeson, “‘Talbot’s QQuantitative Chemical Analysis,” 9th
ed., The Macmillan Company, New York, 1916.

VoGEL, “A Textbook of Quantitative Analysis,” 3d ed., Longmans, Green,
& Co., Inc., London, 1946.

WiLLArp and Dieny, * Advanced Quantitative Analysis,” D. Van Nostrand
Company, Inc., New York, 1943.

. Winarp and Furman, “Elemeutary Quantitative Analysis,” 3d ed., D.

Van Nestrand Company, Ine., New York, 1940.

Calculations

. Arenson, “How to Solve Problems in Quantitative Analysis,” The

Thomas Y. Crowell Company, New York, 1942.
CrumpLER and YoE, ¢ Chemical Computations and Errors,” John Wiley &
Sons, Inc., New York, 1940.

. ENGELDER, ‘‘Calculations of Quantitative Analysis,” John Wiley & Sons,

Inc., New York, 1939.

. Hamivron and Sivpson, “ Caleulations of Quantitative Analysis,” 4th ed.,

McGraw-Hill Book Company, Inc., New York, 1947.

. Jongs, “Chemical Calculations,” Chemical Publishing Company, Inc.,

Brooklyn, 1938.
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. Loncg and Anpuason, “‘Chemical Calculations.”_ Sth ed., McGraw-Hill

Book Cempany, Inc.. New York, 1948.

. Wrkinson, * Calculations iv Quantitative Anaiysis,” 2d ed., McGraw-Hill
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General References

. ArrENn, ‘“Allen’s Commercial Organic Analysis,” 5th ed., 10 vols., The

Blakiston Company, Philadelphia, 1923—14.

. Fourk, “‘Introductory Notes on Quantitative Chemical Analysis,” H. L. .
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