LOOKING UP DATA: CHEMISTRY HANDBOOKS
When you need data on elements, compounds, chemical properties, or related data, the easiest place to find it is in a
handbook. These are compilations of chemical data such as formulas, isotopes, molecular weights, density,
solubility data, crystallographic information, thermodynamic data, spectroscopic data, and more that have been
collected from many literature sources. Handbooks are not always easy to use, terms used may differ from those
you are familiar with, and you will not find all the data you need, nor will it always be in the form you need it. In
spite of those problems, handbooks are extremely useful since there is a great deal of information in a single source.
Often, a handbook may list additional references where more information can be found. There are three popular
handbooks.
1. CRC Handbook of Chemistry and Physics, CRC Press, Boca Raton, Florida.
Once a true "handbook", the CRC Handbook has grown into a giant volume. The CRC Handbook is probably
the most comprehensive handbook available containing mathematical tables, information on elements and
inorganic compounds, organic compounds, nomenclature rules, general chemical data, general physical
constants, definitions, and many miscellaneous tables. A new volume is published each year, but only a small
amount of information changes. An edition is good for many years. There is also a student edition which
contains less material than a standard CRC Handbook, but it sells at a reasonable price. Another way of
obtaining a CRC Handbook at a reasonable price is to buy the previous year's version when offered as a closeout
through schools. Usually, a quantity such as ten handbooks must be purchased.
2. Lange's Handbook of Chemistry, McGraw-Hill Book Company, New York.
Lange's Handbook is similar to the CRC Handbook in that it contains many tables of data and information. It
does not contain descriptive information such as the sources and uses of the elements, and definitions. In some
instances, this is an easier handbook to use. Lange's Handbook complements the CRC Handbook, containing
some different information.
3. The Merck Index, Merck & Company, Rahway, New Jersey.
The Merck Index is mainly an encyclopedia of chemicals, drugs, and biologicals with a few miscellaneous tables
of information. It contains an excellent formula index and a cross index of common and chemical names.
In addition to these, some chemical companies, such as Aldrich, Alfa, and others, list information such as physical
constants, structures of compounds, Chemical Abstracts Service registry numbers, and other useful information in
their catalogs. You may find data on compounds, not listed in handbooks, in these catalogs.
When using a handbook, you will encounter a number of symbols and abbreviations that are commonly used or may
be unique to that handbook. Explanations of these are usually given in the beginning of the book, section, or
immediately preceding the tables in which they are used.
Some samples of typical information found in handbooks is given on the following pages.
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The Elements (CRC Handbook, 70th Edition, 1989-1990).
A typical entry contains information on the origin or the element's name, some physical properties, historical
information, source, uses, and some important compounds. The listing for the element lithium follows:

Physical Properties of Inorganic Compounds (CRC Handbook, 70th Edition, 1989-1990).
This table lists names, synonyms, formulas, molecular weights, crystalline forms, density, melting and boiling
points, and solubility data for most of the known inorganic compounds. A sample portion of this table follows.
Abbreviations used are given in the table immediately following this.
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Table of the Isotopes (CRC Handbook, 70th Edition, 1989-1990):
This table lists all known isotopes, both naturally occurring and artificially made, for each element. For each entry,
the table includes the % natural abundance, the atomic mass, the half-life (lifetime), the observed modes of decay,
the decay energy, the particle energies, the particle intensities, thermal neutron capture cross section, nuclear spin
(I), and the nuclear magnetic moment (æ). A sample portion of this table follows:

Physical Constants of Organic Compounds (CRC Handbook, 70th Edition, 1989-1990):
This table lists names, synonyms, formulas, molecular weights, crystalline forms, specific rotations, maximum
ultraviolet absorption peak, melting and boiling points, density, index of refraction, solubility data, and literature
references for many of the known organic compounds. A sample portion of this table follows. The abbreviations
used in this table are in the table that follows this.
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Thermodynamic Properties of Elements and Inorganic Compounds (Lange's Handbook):
This table is compilation of enthalpies and Gibbs (free) energies of formation, entropies, ad heat capacities of
elements and compounds in kilojoules per mole (the units are kilocalories per mole in older editions). A sample
portion of this table follows:

Solubilities of Inorganic Compounds and Metal Salts of Organic Acids in Water at Various Temperatures
(Lange's Handbook):
This table lists the solubility data many compounds in terms grams of substance that will dissolve in 100 g of water
at various temperatures. A sample portion of this table follows:
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Aspartame (Merck Index).
A typical entry in the Merck Index contains information in paragraph form. Each lists a monograph number (for
indexing), the generic name of the compound, the Chemical Abstracts name (in boldface italic), alternate names, the
molecular formula, the molecular weight, the % composition, literature references (often with a brief description),
structure, physical data, (such as color, melting or boiling points in C, solubility, and optical rotations in water),
toxicity data (e.g., LD50, LC50, etc.), and the use and/or therapeutic category. The listing for aspartame follows:

95

Caffeine (Sigma-Aldrich catalog)
Some catalogs, such as the Sigma-Aldrich catalog, not only list sizes and prices of chemical compounds, but they
may include properties of the compounds such as melting points and boiling points, structural formulas, and
references for additional information. A sample page from the Sigma-Aldrich catalog is shown below with the
section for caffeine.
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