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CH 153K 
Finding Physical and Chemical Property Data  

 
 
Science cannot happen without data. (1)  Data generated by experimentation reinforce, confirm, 
illustrate, modify or even refute hyptheses and theories and enable the understanding of natural 
systems.  Experiments designed to gather data require data before they can begin.  Data 
generated by experiments need to be compared to established values to determine the validity of 
the experimental process.  At all stages of these tasks, the scientist and engineer must be able to 
locate needed data wherever they might be found, assess their accuracy and quality, and use 
them appropriately. 
 
This is not nearly as easy as it sounds.  Searching for data can be time-consuming, frustrating, 
and sometimes fruitless.  Not finding what youÕre looking for is not proof that it does not exist.  
So when do you stop and give up?  The law of diminishing returns applies:  If you donÕt find 
what youÕre looking for after about twenty minutes using the best sources, the likelihood of 
success via further searching drops sharply.   
 
Fortunately, the data required for most undergraduate experiments are usually not difficult to 
locate.  ItÕs just a question of knowing what sources to consult, and which ones to avoid. 
 
The term Òliterature valueÓ deserves some explanation.  As the name implies, this is a datum that 
has been published in the scientific literature.  Its accuracy is therefore implied, but should not be 
assumed absolutely.  A given point of data may fall within a range of values, some of which may 
be more accurate than others.  Some uncertainty is inevitable in any measurement.  Variations in 
data values are usually due to differences in experimental procedures, accuracy of instruments, 
impurities in compounds, and human error.  Data that fall outside the range of acceptable 
uncertainty should be used with caution.  Large data sources such as Beilstein and DIPPR collect 
many such values from the literature, compare and assess them, and recommend some and 
discard others.  These are known as Òcritically evaluatedÓ sources. 
 
When choosing a source of data, reliability  is a crucial factor.  This point will be made again and 
again below. 
 
 
1.  Data is a plural noun, the singular form of which is datum.  (It comes from the Latin verb dare, to 
give.)  When used in a sentence it takes the plural form of verbs and adjectives:  e.g. ÒThe data presented 
here suggest thatÉÓ; ÒThese data are clearly in errorÉ.Ó  When the word refers to a collection of data to 
be regarded as a whole unit, it can be used in the singular:  ÒThe data was distributed to the class.Ó 
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1.  Published Sources of Chemical Data 
 
1a.  Handbooks 
ÒHandbookÓ is a loose term for a collection of useful information drawn from other sources.  A 
handbook might be a handy one-volume reference tool such as the well known CRC Handbook 
of Chemistry and Physics.  It might be a database, such as DIPPR.  It might be a massive 
multivolume work such as the Beilstein Handbook of Organic Chemistry or its online equivalent.  
It might cover a topic very broadly, such as LangeÕs Handbook of Chemistry.  Or it might focus 
on a very narrow topic:  Handbook of Solid-Liquid Equilibria in Systems of Anhydrous Inorganic 
Salts.  Handbooks come in every size and scope.   
 
As secondary literature, handbooks do not report original research.  But they save you a great 
deal of time by gathering pertinent data from the primary literature and organizing it in a useful 
format. 
 
1b.  Databases 
Scientific data have been collected in digital form since the advent of computers in the 1940s.  
The computerÕs ability to crunch and sift massive amounts of data quickly was the driving force 
behind their invention.  Making the data searchable and widely available came much later.  
Databases may be electronic versions of printed books (e.g. the CRC Handbook), or they may be 
digital-native.  Some are freely available on the Web (such as the NIST Chemistry WebBook); 
many require a subscription to view the content.   
 
The most important consideration of databases on the Web is reliability.  You must consider the 
source of such data before using it.  Databases from known and reputable data-collection bodies 
such as NIST and DIPPR can be used with confidence.  But a free ÒteaserÓ datafile provided by a 
company youÕve never heard of, especially one that does not cite the source of individual data 
points, must be used with caution.  Anyone who has ever compared data found in materials 
safety data sheets (MSDS) provided by various companies knows this. 
 
1c.  Journals 
Journals are the primary literature of science.  New research is first formally reported in journals.  
(There are other forms of primary literature, such as technical reports, conference papers, and 
dissertations, but these are less critical in chemistry.  Patents are another important part of the 
literature, but they generally contain little original data.)  Journals are peer-reviewed, meaning 
that a submitted article is read and critiqued by anonymous reviewers who determine whether it 
is worthy of publication and what revisions must be made to it.  Reviewers are looking for 
internal consistency, valid conclusions, and obvious errors in data analysis, statistical methods, 
and experimental procedures, but they do not reproduce experiments or analyze every piece of 
data in an article.   
 
Since most journals emphasize brevity in articles, raw data are rarely given.  Summary tables and 
graphs present experimental data in a more digestible form, but may omit crucial information.  A 
few journals are devoted to the reporting of extensive and reliable physical data:  the Journal of 
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Physical and Chemical Reference Data and the Journal of Chemical and Engineering Data are 
two important examples.  Articles in these journals can be very long and consist mostly of tables.   
 
1d.  Monographs 
ÒMonographÓ is a fancy word for book.  In the sciences, books are most often collections of 
chapters written by individual experts and compiled by an editor.  In fact, many so-called 
ÒhandbooksÓ are actually monographs.   Books are by definition secondary literature Ð they do 
not report new research.  As such, books can provide an excellent and thorough overview of a 
topic, and include tables of otherwise hard-to-find scientific data drawn from the journal 
literature.  However, books are not peer-reviewed and are only as reliable as their editors and 
authors make them.   
 
The trouble is that data content in books is difficult to locate unless you already know that the 
book contains that data; otherwise youÕll probably run across it only by accident.  The normal 
discovery tools for books Ð the library catalog, WorldCat, Amazon.com, etc. Ð arenÕt of much 
help in identifying books that might contain specific data.   You have to get the book and look 
inside. 
 
1e.  Textbooks 
This is often the first place a student will look for needed data.  Textbooks, which are intended 
for students learning a subject, do often include brief tables of commonly needed data within 
chapters or in appendices.  But once your need goes beyond the most basic data and compounds, 
textbooks will not suffice.   
 
 
2.  Where to Start? 
 
LetÕs face it, you probably will not have thought of any of these concepts until youÕre faced with 
needing a piece of data right away.  Your first reaction will likely be to thumb through your 
textbook hoping to find it right there.  When that fails, youÕll have to confront the disorganized, 
disorderly, and mysterious universe of scientific information described above, and hope for the 
best. 
 
What you should do first is ask yourself some questions.  The answers will guide you on your 
way. 
 

• What kind of data do I need? 
This will usually be spelled out in your lab or procedure.  But beyond the specific property in 
question, what kind of data is this?  Is it thermodynamic, i.e. temperature-dependent?  Is it 
absolute?  Is it a physical property, a kinetic property, or a chemical property?  What units will 
be used? 
 

• What kind of compound? 
This is more important than you might think.  Chemical data are usually organized by type of 
compound or system.  Not all compounds are created equal.  Small organic molecules (C ! 8 or 
so) and simple gases are often well characterized and data for them are relatively easy to locate.  
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Beyond that, all bets are off.  Larger more complex molecules, biomolecules, polymers, drugs, 
commerical compounds and mixtures may have had little if any physical data reported for them.  
Even common inorganic compounds such as metal salts can be strangely elusive.   
 
The same issues apply to multicomponent systems.  Binary and ternary systems of well known 
organic substances arenÕt too difficult.  Anything else is likely to be a challenge. 
 

• What conditions apply? 
Most temperature- or pressure-dependent data fall within fairly narrow ranges of conditions.  If 
you need data for unusual conditions, such as very high or low pressures or temperatures, your 
chance of success drops sharply.  Extrapolating conditions is dangerous since the behavior of 
chemical systems can change dramatically in the far-off corners of a phase diagram. 
 
 
2a.  Starting Points: 
 
UT Libraries web pages serve as gateways for identifying and linking to the best sources. 
 

Finding Thermodynamic and Physical Property Data 
http://www.lib.utexas.edu/chem/info/thermo.html 
This guide lists some of the most important reference sources of property data, both on 
the Web and in print.  Critically evaluated sources (the most reliable) are marked with a 
check-mark icon.  The ÒWhere to Look FirstÓ section lists the resources where almost 
every data search should begin. 
 
ThermoDex 
http://thermodex.lib.utexas.edu/  
A finding aid for nearly 300 data compilations, handbooks, and reference sources that 
contain physical property data needed by chemists.  If you need to identify a more 
specialized handbook when the First Stop tools donÕt have what you need, use this 
database.   
 
Electronic Chemistry Library 
http://www.lib.utexas.edu/chem/internet.html 
Links to hundreds of useful online resources in all areas of chemistry, including chemical 
names, properties, safety, periodic tables, and more. 
 
Chemistry Library Home Page 
http://www.lib.utexas.edu/chem/  
This is your main gateway to chemical information at UT Austin.  The home page 
contains direct links to some of the most important online tools. 
 
 

So what are the best sources to start with? 
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Here are the the best places to start a chemical data search.  Much of what youÕll need as an 
undergraduate can be found in one or more of these tools.  All are online.  All but the WebBook 
are restricted to UT-Austin students, staff and faculty.  Links to them can be found on the 
Chemistry LibraryÕs home page and on the Thermodynamic information page listed above. 
 

 Title  Print  Electronic 

1 CRC Handbook 
of Chemistry & 
Physics 

Published annually.  The 
content changes slightly each 
year, so when you cite the 
CRC be sure to indicate the 
edition and year.  Multiple 
editions are located on the 
Handbook Table in the 
Chemistry Library.  Consult 
the index in the back under 
the desired property name. 

A mix of PDF full text and 
interactive web tables.  You 
can browse the table-of-
contents in the left bar, but 
itÕs usually easier to do a 
free-text search in the search 
box using property and 
compound keywords to 
locate specific tables.  
Example:  solubility benzoic 
acid 

2 DIPPR Looseleaf set at TP 200 D39 
1999 Chem Reference.  This 
is outdated and you should 
prefer the online version. 

Evaluated and checked 
thermochemical and 
temperature-dependent data 
for about 1800 pure organic 
chemicals.  Search by 
chemical name, Registry 
number, formula, or by 
property value. 

3 NIST Chemistry 
WebBook 

None. Highly reliable collection of 
critically evaluated physical, 
kinetic, thermodynamic and 
spectral data for thousands of 
chemicals, drawn from 
NIST/NBS publications and 
databases, and the technical 
literature.  Search by name, 
formula, Registry number, 
structure, or selected 
physical property values. 

4 Knovel Critical 
Tables 

None. Collection of interactive and 
graphable tables of data from 
the literature. 

 
Other popular free chemistry search engines such as ChemFinder can be useful starting points, 
but in general their data are drawn from other sources and are not as reliable as the above. 
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2b.  WhatÕs in a Name? 
 
When starting a search for property data, you obviously need to be very clear about what 
compound you need the data for.  These are the standard identifiers, listed in order of preference. 
 

CAS Registry Number 
By far the most useful identifier is a compoundÕs CAS Registry Number (RN).  This is a 
unique number assigned to a specific chemical structure by Chemical Abstracts Service 
in its Registry database (see below).  The number has the form 12345-67-8, where the 
first segment has between two and six digits.  The number carries no meaning in itself, 
but it makes searching for a compound in many different tools Ð online and print Ð much 
easier and less ambigous because you donÕt need to use chemical names or drawn 
structures. 
 
Registry Numbers are easily found in handbooks such as the CRC, chemical catalogs 
such as the Aldrich Catalog, and reputable online databases such as the NIST WebBook.   
 
Structure 
A compoundÕs structure is the only unambiguous depiction of a molecule.  You must be 
sure to get a structure exactly correct.  Draw a structure in a tool such as SciFinder 
Scholar or Beilstein Crossfire to search a compound when you donÕt know its RN.  This 
can be tedious for large molecules. 
 
Molecular Formula 
Many handbooks and databases have formula indexes.  Data in many printed 
compilations are arranged by formula.  While itÕs not a unique identifier and must be 
coupled with a name or structure, itÕs usually a better starting point than the name alone.  
Organic formulas are typically listed in Hill order, by number of carbon atoms, then 
number of hydrogens, then other elements in alphabetical order.  Inorganic compounds 
may be listed in standard cation-anion order (NaCl) or in strict alphabetical order (ClNa).  
Examine a formula index closely to make sure youÕre looking in the right place. 
 
Name/Synonyms 
Chemical names are troublesome.  Common names for well known simple compounds 
(e.g. benzene, naphthalene, toluene, cyclohexane, benzoic acid, etc.) are not so bad.  
Everyone knows what they mean.  But as molecules get more complex, so do the names.  
They are often ambiguous, and a given structure might have many different ÒcorrectÓ 
names:  trivial or common names, systematic names (such as IUPAC-style), trade names, 
abbreviations, and so on.  Sometimes sources (such as CAS) invert the names, putting 
parent compounds first followed by substituents.  Other sources donÕt invert.  Use a name 
to help you find a compoundÕs Registry Number; otherwise itÕs best to avoid the name in 
doing actual searching. 

 
 
3.  Doing a Literature Search 
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Secondary reference sources (handbooks, databases, etc.) draw data selectively from the primary 
literature (journals).  But only a small fraction of scientific data reported in journals ever makes 
it into the secondary reference tools.  In many cases youÕll have to search the full literature to 
find data or become relatively confident that what youÕre looking for hasnÕt been reported.  But 
you should not do this until youÕve exhausted the easier options. 
 
3a.  Beilstein Crossfire 
If youÕre seeking data on organic compounds (excluding polymers and biologicals), Beilstein is 
a very useful bridge between a secondary database and a full literature search.  Beilstein contains 
a vast amount of factual data for organic compounds gathered from the journal literature. Data 
values designated as "Handbook" are to be considered the most reliable.  The easiest way to 
search for a compound is by Registry number or you can draw a structure.  Then see the Field 
Availability table for a list of data fields for that substance.  Each datum will have a source 
literature reference, which you should follow up on if necessary. 
 
The Beilstein Crossfire software is available on workstations in the Chemistry Library.  For 
information on obtaining and using this software on your own computer see 
http://www.lib.utexas.edu/chem/xfire.html.  
 
3b.  SciFinder Scholar (Chemical Abstracts) 
Chemical Abstracts (CA) is the ultimate index of scientific literature.  Produced by Chemical 
Abstracts Service (CAS), it covers over 9,000 journals in over 50 languages, plus patents from 
over 50 patenting authorities, technical reports, dissertations, and conference proceedings that 
contain technical information related to the chemical sciences, broadly defined.  Its coverage 
goes back before 1907.  Any complete literature search must include Chemical Abstracts. 
 
The academic interface to CA is called SciFinder Scholar (SFS).  SFS is client software that 
provides a network connection to the CAS suite of databases.  (Information on obtaining and 
using the software can be found at http://www.lib.utexas.edu/chem/sfs1.html.)  
 
There are two core databases within SciFinder that pertain to a literature search for chemical 
data. 
 

3b1.  REGISTRY 
Registry is a database of chemical compounds that have been mentioned or described in 
the literature.  It contains identification information such as chemical names and 
synonyms, molecular formulas, and chemical structure diagrams where available.  It can 
be searched by name, formula, structure, or CAS Registry Number.  Registry compound 
records may also contain experimental or calculated chemical data, particularly of types 
of interest to medicinal chemists. When you do a SciFinder ÒExplore by Chemical 
SubstanceÓ you are searching Registry.  After you have located a Registry record, itÕs 
easy to pull up all the literature that has mentioned that compound. 
 
3b2.  CAPLUS 
CAPLUS is the bibliographic index that is linked to Registry.  It can be searched by 
research topic, author and company names, and results can be refined by publication 
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year(s), document types, language, and so forth.  CA records have links to online full text 
of journal articles (depending on local subscriptions) and patents. 
 
Bibliographic indexes in themselves are not ideally designed for the discovery of numeric 
data.  The data are usually not contained in the abstracts themselves, which means you 
have to retrieve and examine the original document.  An article might contain useful data, 
but itÕs not always apparent from the articleÕs title and abstract that such data are present.  
If  data are reported in passing but are not the central point of the paper, the indexer may 
not have indicated them.   

 
There are two basic approaches to doing a specific property search in SciFinder.   
 

Starting with ÒExplore by Research TopicÓ 
1. Enter a query such as Òheat of combustion of naphthaleneÓ or Òsolubility of 1234-56-

7 in ethanolÓ 
2. Choose result set from menu; prefer results with your terms Òclosely associated with 

one another.Ó 
 

Starting with ÒExplore by Chemical IdentifierÓ 
1. Enter RN or name 
2. Identify correct Registry record and select it 
3. Select ÒGet ReferencesÓ 
4. Limit retrieval to ÒProperty InformationÓ from menu 
5. Refine results if necessary using property keywords as Òresearch topicÓ 

This method retrieves only post-1967 results, which may not suffice because much basic data 
was reported before then. 
 

DonÕt be surprised if your literature search turns up articles that are ÒoldÓ or in foreign 
languages.  The collection of basic property data about chemical substances dates back many 
years.  The properties of a compound donÕt change over time:  the heat capacity of cyclohexane 
was the same in 1890 as it is today.  The only thing thatÕs changed is the precision of instruments 
used to measure it.  A good portion of pre-World War II chemical literature was written in 
German or French.  In later times, Soviet scientists carried out a great deal of research in 
thermodynamics, phase behavior, solubility, and the like during the Cold War years, and this was 
published in Russian-language journals.  Some major Russian journals were translated into 
English and are available in the library.  
 
 
3c.  Locating Journal Articles 
After you identify one or more articles via a literature search, you must get your hands on them.  
For recent articles (1995-forward) in major journals, itÕs likely youÕll have online access to full 
text via the libraryÕs electronic journal subscriptions.  SciFinder Scholar makes this access easy:  

just click on the   icon next to a record in the results list.  This will take you to ChemPort, 
which will in turn have a link to electronic content menu from the UT Libraries.   
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Sometimes there wonÕt be any available electronic full text when you follow these links.  UT 
may not have access to it, or it may not be available in electronic format.  In this case, search for 
the printed journal using its full title in the Library Catalog.  If the Libraries own the journal 
youÕll have to retrieve the volume off the shelf and consult it in hardcopy.  Ask library staff if 
you have trouble locating a printed journal or book. 
 
 
3d.  The Library Catalog 
Finding a useful book on a particular topic can be a time-saver.  However, be aware that the 
scope of a book is usually much broader than a specific property or compound.  If you need an 
array of data on alcohols, finding a book on alcohols in general would be a good shortcut.  But 
youÕre much less likely to find a book devoted to isopropanol.  Make your searches fairly 
general.  The Library Catalog is at http://catalog.lib.utexas.edu/ 
 
 
3e.  Locating Data Compilations 
There are hundreds of chemical data compilations that have been published over the years.  They 
contain a wealth of data gathered painstakingly from the primary literature or, in a few cases, 
from direct experimental work.  For the most part, they exist only in printed form.  But how do 
you find out about them?  They are scattered around the library, and the Library Catalog often is 
not detailed enough to reveal whatÕs included in them.  We have created a Web tool to help:  
ThermoDex  (http://thermodex.lib.utexas.edu/).  This database indexes almost 300 compilations 
according to the types of property data and compounds included.   So if youÕre looking for 
solubility data on inorganic compounds and your first-stop choices havenÕt helped you, try 
ThermoDex to identify specialized sources that you can consult in the library. 
 
 
4.  Surfing the Web 
 
You may be tempted to search for property data out on the open Web, using search engines like 
Google or online tools like Wikipedia.  You should resist this urge.  Why? 

1. The Web is unvetted and much information found there canÕt be evaluated for reliability.  
Using unreliable data in a laboratory setting is both dangerous and irresponsible.  Using it 
in a lab report or paper will get you in trouble too. 

2. Search engines can be a waste of time:  you might spend an hour sifting through 
irrelevant Google results and clicking links to find something that you could find in 30 
seconds using the CRC Handbook.  And even then you wouldnÕt be able to tell if it was 
reliable or not. 

3. YouÕll have to do a legitimate search eventually anyway, so you may as well save time 
and do it right from the beginning. 

 
LetÕs consider a hypothetical situation.  YouÕre asked to find information quickly about tantalum 
pentachloride, TaCl5.  You cave in to your baser instincts and do a search in Wikipedia.  You 
find a very nice-looking brief article on that very subject.  It even has some physical and 
thermodynamic data in a sidebar.  But now what?  Where does the data come from?  There are 
some literature references at the end, but these have no context.  No author is listed; Wikipedia 
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articles are created and edited anonymously.  Can you take these data at face value and use them 
in a lab experiment?  Of course not.  If theyÕre wrong you may blow something up and endanger 
lives. And if you cite them in a paper, article, or presentation, you will be quickly challenged and 
embarrassed.  You must verify them in a reliable source first.  They will probably turn out to be 
accurate.  But since you can never be 100 percent sure of that, why bother with Wikipedia at all?  
Save yourself time by going to the more reputable sources first.  The same caveats apply to 
miscellaneous web pages you might find via a Google search. 
 
 
5.  When to Ask for Help 
 
Remember the Law of Diminishing Returns, or the Twenty-Minute Rule:  If you havenÕt found 
what youÕre looking for after twenty minutes or so of looking in the best sources, stop and ask 
for help.  You might have been looking in the wrong places, or making some incorrect 
assumptions.  Further hunting in that direction could well be a waste of your time.  You have two 
options for help as a student: 
 

• Your Instructors .  These are the experts in the science behind your labs.  They can tell 
you when youÕre barking up the wrong tree, and they can help reframe your problem and 
suggest practical solutions.  You may not even need what you think you need Ð or it may 
already be right there in front of you!  Or it might be easily calculated from what you 
already know. 
 

• Your Librarians .  These are the experts with the literature and published data sources.  
They know whatÕs out there, where it is, whether itÕs online or not.  They know how to 
use them.  After youÕve exhausted the basics on your own, they can guide you to more 
specialized tools that you might not know about.  When reference sources fail, they can 
show you how to do a full literature search.  And they can be honest with you and tell you 
that you probably wonÕt find what youÕre looking for and set you on the path to 
something more promising. 

 
 
 
6.  Worked Examples 
 
The Òfirst choiceÓ sources used to answer these questions are illustrative and arenÕt necessarily 
the only places where such data could be found.  Consider trying several sources sequentially 
and comparing the data you find.  Remember to record units and conditions such as temperature 
and pressure. 
 
6a.  Find the solubility of magnesium iodide (MgI2) in water at 30¼ C. 

• First choice:  CRC Handbook (print) 
• Index:  Look under ÒSolubilityÓ:  note table ÒAqueous solubility of inorganic compounds 

at various temperaturesÓ. 
• Result:  60.8  
• Units:  mass percent of solute (from table introduction) 
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6b.  Find the speed of sound in neon gas. 

• First choice:  CRC Handbook (Web) 
• Search:  ÒSpeed of sound neonÓ 
• Table:  ÒSpeed of Sound in Various MediaÓ 
• Value:  435 m/s 
• Temp:  0¼ C 
• Pressure:  1 atm 

 
6c.  Find the value for the heat of formation (ideal gas) of 1,1,1-trifluoroethane. 

• First choice:  DIPPR database 
• Search:  Name=trifluoroethane 
• Value:  -7.36400 x 10E8 
• Units:  J/kmol 
• Reliability:  < 3% 

 
6d.  Graph values of the heat of vaporization of toluene by temperature. 

• First choice:  DIPPR 
• Search:  name=toluene 
• Click ÒTemperature DependentÓ button 
• Select ÒHeat of vaporizationÓ 
• Click graph link 
• Units:  J/kmol 

 
6e.  Locate Antoine coefficients for calculating the vapor pressure of cyclohexane. 

• First choice:  NIST WebBook 
• Search:  name=cyclohexane 
• Select ÒPhase change dataÓ 
• Note that you can view a plot of all reported data. 

 
6f.  Find values of constant pressure heat capacity Cp for liquid 1-pentanol. 

• First choice:  NIST WebBook 
• Search:  name=pentanol 
• Select ÒCondensed phase thermochemistry dataÓ 

 
6g.  Find solubility data for tantalum pentachloride (TaCl5) in carbon tetrachloride (CCl4). 

• First choices:  not found 
• Second choice:  ThermoDex 
• Search:  ÒsolubilityÓ as property and ÒinorganicÓ as compound type 
• Select from results: Solubilities of inorganic and metal organic compounds, by Linke and 

Seidell.  Note location in Chemistry Library: QD 543 S4 1958 Chem Reference. 
• Consult printed handbook:  Index under TaCl5:  refers to vol.2, p.1525 for organic 

solvents. 
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7.  Citing Your Sources 
 
Whenever you use data or information that you did not generate yourself from your own 
experimental work, and that is not considered Òcommon knowledge in the field,Ó you must cite 
your source clearly.  If you do not cite a source for a statement or fact in your lab reports or 
research papers, you imply that you are the creator of that information, and this could get you in 
serious trouble later on.  So always give credit where credit is due.   
 
Legitimate sources to cite include: 

• Journal articles 
• Books and book chapters 
• Conference papers 
• Patents 
• Handbooks 
• Encyclopedias and textbooks 
• Reputable factual databases (such as Beilstein, NIST WebBook, DIPPR, etc.) 

 
7a.  Reference Style 
 
A journal article is routinely cited by its author(s), source, and bibliographic data (volume, year, 
pages).  The article title is usually not given in a reference, to save space.  It does not matter 
whether you obtained the document online or in print.  It is not standard practice to provide an 
articleÕs URL in a reference.  URLs are not stable over time.  
 
Follow the citation formats to journals and other types of publications as provided in Chapter 14 
of the ACS Style Guide (3rd edition), which is available on reserve in the Chemistry Library.  
Some examples based on ACS style are available at 
http://chemistry.library.wisc.edu/writing/acs-style-guidelines.html  
 
The actual reference format can vary slightly by journal and publisher, but in chemistry it usually 
follows this form: 
 
 Smith, J.A.; Jones, P.T.; Wang, T.  J. Phys. Chem. Ref. Data 2004, 31, 698-710. 

[Authors in published order, last name first, first and middle intials, separated by 
semicolons.  Journal Title abbreviation* Year, Volume, pagination.] 

 
* Journal titles are now fully spelled out in most index databases, but are still routinely 
abbreviated in reference lists.   Abbreviations follow certain conventions, but can sometimes be 
nonintuitive.  If you have difficulty creating or deciphering an abbreviation, consult CASSI, 
which is Chemical AbstractsÕ cumulative listing of sources indexed since it began in 1907.  
CASSI is located on the Chemistry LibraryÕs circulation desk.  A list of 1000 common chemistry 
journal abbreviations can be found in the ACS Style Guide. 

 
When citing other kinds of sources, such as books, conferences, encyclopedias, databases, etc., 
consult the Style Guide for examples.  If you use bibliographic software such as EndNote, you 
can easily format your references according to a specific scholarly style. 
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If you wish to cite an ÒunpublishedÓ source that exists only on the Web, you must of course 
include the sourceÕs URL, but you must be very judicious when doing this.  Many editors (and 
professors) will reject a citation that is not to a ÒlegitimateÓ source as listed above.   
 
The goal of the reference is to provide just enough information to allow a reader anywhere to 
locate the document via whatever paths s/he has at his or her disposal.  It is your responsibility to 
cite sources accurately.  An incorrect citation will make it difficult if not impossible for someone 
to find the document.  DonÕt assume that any citation you find in the literature is accurate Ð many 
authors are careless in this regard, and references are rarely checked in the publication process.   
 
 
7b.  Copyright 
 
Beyond the requirement of citing your sources properly, you must respect copyright laws when 
you wish to quote or reproduce content created by someone else.  It is not legal to use or 
reproduce tables, graphics, or images from a published or unpublished source without first 
obtaining permission from the copyright holder.  While it is rare in scientific writing to quote 
text verbatim, you may do so with proper attribution, as long as you donÕt quote too much.   
 
 
8.  Evaluating Information 
 
The Web is an unstable, amorphous, disordered, and unvetted ocean of information, with a very 
low signal-to-noise ratio.  It is a useful medium for access to published scientific information, 
but there is also a great deal out there that is not very verifiable.  For this reason it is not accepted 
practice to cite miscellaneous web pages as valid sources.  This is because anyone can ÒpublishÓ 
a web page saying anything at all, and remove or alter that page anytime later on.  Many web 
pages arenÕt attributable to a specific author or creator, and many are not dated. You have no 
way to verify the validity or currency of the information and no way to guarantee that future 
readers will be able to find it if you cite it.  This includes popular resources such as Wikipedia 
and Answers.com, and also commercial content from instrument manufacturers and chemical 
suppliers.   
 
Evaluating web content is a particularly important caveat in the laboratory sciences where safety 
is a major concern.  You should never attempt to replicate an experiment or procedure you find 
on a web page that cannot be firmly attributed to a reputable, reliable source. 
 
Not everything on the Web is dangerous or nonsensical, of course.  The skills you learn as a 
student scientist will help you examine all resources critically, and accept some pieces of 
information and discard others.  You should get in the habit of asking yourself questions like: 

• Where does this information come from? 
• Who did it?  Is it signed?  Is it dated? 
• It is internally consistent and logical? 
• Do the statistical methods and data make sense? 
• Is it factual or opinion? 
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• Do the conclusions follow from the data? 
• Is it consistent with other sources? 
• Does it cite its sources? 
• Is it safe? 

 
Every piece of information you retrieve should be evaluated in this way.   Naturally youÕre on 
somewhat safer ground when dealing with journal articles as opposed to web pages.  ThatÕs not 
to say that journals donÕt sometimes publish erroneous information.  No editorial and review 
process is perfect, and errors do occur, both in the lab and in the publishing process.  Usually 
theyÕre minor and donÕt affect the general conclusions.  But sometimes the conclusions are later 
proven wrong Ð this is a natural and intentional part of the scientific process.   
 
 
Further Reading 
 
Perrot, Pierre.  A to Z of themodynamics.  (Oxford Univ. Press, 1998).   
QC 310.3 P47 1998 Chem Reference 
 
Poling, Bruce E. et al.  The Properties of Gases and Liquids.  5th ed.  (McGraw-Hill, 2001).   
TP 242 P62 2001 Chem Reserves 
 
Smith, J.M., Van Ness, H.C., Abbott, M.M.  Introduction to Chemical Engineering 
Thermodynamics.  7th ed.  (McGraw-Hill, 2007). 
TP 155.2 T45 S58 2007 Chem Reserves 
 
 
More Questions?  Need Help? 
 
Visit the Chemistry Library and ask for assistance:  reference help is usually available weekdays 
before 5pm.  Or, you can send email to the Ask a Librarian page at 
http://www.lib.utexas.edu/services/reference/ and we will try to respond within 24 hours. 
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