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JOEL HENRY HILDEBRAND

November 16, 1881-April 30, 1983

BY KENNETH S. PITZER

THIS BIOGRAPHICAL SUMMARY differs from that for a typical
scientist in many respects. First, there is the remarkable

diversity of fields in which Joel Hildebrand made major
contributions. To research scientists and engineers, his
contributions to our knowledge of liquids and nonelectro-
lyte solutions are most important. But a substantially larger
group recognize him as their outstanding teacher of fresh-
man chemistry and often as the most inspiring teacher of
their college experience. Others know him as mountain-
eer, lover of the outdoors, president of the Sierra Club,
and coauthor with his daughter Louise of a charming little
book, Camp Catering. There was his effective leadership in
a variety of educational and scientific organizations far be-
yond chemistry, involving service as a member of the Council
of the National Academy of Sciences (1949-52), dean of
men and dean of the College of Letters and Science at the
University of California, and member of the Citizens Advi-
sory Committee on Education to the California Legisla-
ture. And, finally, he continued his active professional life
past age 101.

It is a special pleasure to me to have the opportunity to
write this biography. I first met Joel Hildebrand when I
entered graduate school at Berkeley in 1935. His cordial-
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ity to young people was immediately apparent. Although I
did not do my thesis research with him, I did consult him
frequently and the discussion was always helpful. With my
appointment to the faculty, the association with Joel con-
tinued and expanded to a wide range of activities and to
personal friendships including our families—with mine of
the generation of his children.

Joel Henry Hildebrand was born on November 16, 1881,
in Camden, New Jersey. His ancestors came to America
before the revolution from the upper Rhine valley. When
asked about his longevity, Joel replied, "I chose my ances-
tors carefully" and frequently added that most, if not all,
lived well past eighty. His father, Howard Onid Hildebrand,
was in the insurance business near Philadelphia, and Joel
attended local schools. His intellectual interests were par-
ticularly stimulated by a grandfather who, although of lim-
ited schooling, had read widely and accumulated an excel-
lent library. With his interest in natural phenomena aroused,
Joel acquired and studied Dana's Geology, Newcomb's As-
tronomy, and similar books. After his high school math-
ematics was completed with solid geometry and trigonom-
etry, he discovered independently the power and beauty
of calculus. After he had learned as much chemistry as his
teacher (the principal) knew, he was given the key to the
laboratory, a college laboratory manual, and encourage-
ment to learn more on his own. Joel told with justified
pride about his experiment proving that nitric oxide gas
was NO rather than N2O2—a result that demolished a theory
in a book by a Harvard professor that he had been given.
It is clear that this high school principal was a great source
of encouragement also for opening to Joel broader hori-
zons of interest in various cultural areas, including music.

Hildebrand entered the University of Pennsylvania in
1899 and wisely chose a double major in chemistry and
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physics in the College of Arts and Science rather than a more
"professional" course in chemistry that emphasized recipes
for analysis and similar details. He thereby had the oppor-
tunity to learn not only more physics but also history, litera-
ture, and mathematics while avoiding details of chemistry that
were unimportant and sometimes even untrue.

After receiving his Ph.D. in 1906 in chemistry at Pennsyl-
vania, Hildebrand was encouraged to spend a postdoctoral
year in Germany learning the new science of physical chemistry
before returning to teach it. He went to Berlin, where he
attended lectures byj . H. van't Hoff and by Walter Nernst.
He also did some research under Nernst and then returned
to the University of Pennsylvania to serve on its faculty
until 1913. In that year Gilbert N. Lewis invited Hildebrand
to join the remarkable group of young chemists whom he
selected and led in transforming the Chemistry Depart-
ment at the University of California into a center of inter-
national eminence.

Hildebrand's doctoral thesis of 1906 was entitled "The
Determination of Anions in the Electrolyte Way," and he
continued with several papers on electrochemical methods
in analysis. Herbert S. Harned was his first research stu-
dent, and Harned's thesis was in this area. But Hildebrand
soon shifted his primary interests to physical rather than
analytical topics (as did Harned, who proceeded to a very
distinguished career at Yale and was elected to the Na-
tional Academy of Sciences).

The color of iodine solutions fascinated Hildebrand through-
out his career; his first paper on that topic, "Uber die Farbe
von Jodlosungen," was published in 1910. He soon noted
(1920) that the deviations from Raoult's law of various vio-
let solutions of I2 formed a regular pattern. However, the
curve for I2 in benzene differed from this pattern, and the
solution had a somewhat different color. This color differ-
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ence suggested a more intimate interaction of the iodine
with benzene.

These ideas were extended in many directions through
the years. The concept of a regular pattern of positive de-
viations from Raoult's law grew into a general theory of
"regular solutions." Such systems involve no specific solva-
tion or association and the mixing of their molecules is
essentially random. Equations for the activities of the com-
ponents of such solutions had already been developed by
several scientists, but these suffered either from the ab-
sence of relationships to the properties of the pure com-
ponents or, in van Laar's case, to making these connec-
tions through an approximate equation of state. While the
van der Waals equation was a great advance at the time
and it gives a reasonable representation of gas imperfec-
tion, the quantitative deviations in the liquid region are
large, and it is the liquid region that is pertinent to liquid
solutions.

Scatchard published a paper in 1931 which, in his words,
"may be regarded as a quantitative development of the
treatment of Hildebrand, although it disagrees with his
ideas in some important details, or as a method of freeing
the van Laar treatment from the inadequacies of the van
der Waals equation." Hildebrand and Wood derived the
same equation two years later by a very different and
modern method—by integrating the intermolecular pair
potentials throughout the liquid weighted by the radial
distribution function.

Both Scatchard's and Hildebrand's results yield the same
working equation relating the deviation from ideal solu-
tions (Raoult's law) to the cohesive energy density of the
pure components, that is, AE/ V, where E is the energy of
vaporization of a volume V of the pure liquid. More pre-
cisely, it is the square of the difference in the square roots,



JOEL HENRY HII.DEBRAND 229

[(A",/ V-j)1/L> — (E2/V2j
/f]'2, that determines the departure from

ideality.
In recent years, this quantity, (E/ V)1/2, has been called

the solubility parameter (or Hildebrand's solubility param-
eter) and given the symbol 5. The Scatchard-Hildebrand
equation is quite successful—better than any other equa-
tion of comparable simplicity and generality. But it is not
surprising that there are departures from perfect agree-
ment, and from time to time Hildebrand presented tables
of adjusted solubility parameters that yield improved agree-
ment. These are always discussed in relation to aspects of
the intermolecular forces that might explain the need for
adjustment. Joel's effort to improve the theory of regular
solutions continued with a final paper in 1979.

Hildebrand, always the effective teacher, summarized the
current status of knowledge about nonelectrolyte solutions
in monographs designed to interest and instruct chemists.
Initially, these were general reports on the status of knowl-
edge in the field and carried the title The Solubility of
Nonelectrolytes. The successive editions of 1924, 1936, and
1950 (the last with R. L. Scott) grew in size along with the
rapid advance of knowledge in this area. Opposite the
title page of the third edition is a picture of a tube con-
taining seven incompletely miscible liquids (heptane, aniline,
water, perfluorokerosene, phosphorus, gallium, and mer-
cury)—a beautiful example of Joel's flair for generating
interest in and enjoyment of his topic for discussion. After
1950, Joel left to others the task of general review of knowl-
edge concerning nonelectrolyte solutions, and he prepared
smaller books concentrating on the areas of his particular
interest. These were Regular Solutions in 1962 with R. L.
Scott and Regular and Related Solutions: The Solubility of
Gases, Liquids, and Solids in 1970 with J. M. Prausnitz and
R. L. Scott.
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The relationship of the color of iodine solutions to their
other characteristics was noted. Joel maintained a con-
tinuing interest in the changes of color (or new spectral
features) as an indication of bonding. The one case where
I was coauthor with Joel of a published paper arose from a
series of discussions in this general area; it is entitled "Color
and Bond Character" and appeared in 1941. Hildebrand's
most important discovery in this area came in a series of
papers with H. A. Benesi in 1949-50 that related an intense
ultraviolet absorption to the formation of electron donor-
acceptor complexes. This type of complex, now more com-
monly called a charge-transfer complex, has been investi-
gated extensively by others, is well understood theoretically,
and is an integral part of our body of organized knowledge.

The "rule" that carries the Hildebrand name concerns
the entropy of vaporization of a normal liquid. In 1915 he
showed that, for a typical group of "normal" liquids boil-
ing near or below room temperature, the entropy of vapor-
ization was more nearly constant if compared at a constant
vapor volume rather than on the constant pressure basis of
Trouton's rule. With this considerably higher precision of
agreement, the Hildebrand rule became a much more use-
ful criterion of a normal liquid. In comparison, hydrogen-
bonded or other highly polar liquids have larger entropies
of vaporization than do "normal" liquids.

Another idea of Hildebrand's that has great practical as
well as theoretical importance concerns the use of helium
in deep diving. A diver at depth experiences high pres-
sure and correspondingly increased solubility of breath-
ing gases in his blood. The problem of the "bends"—the
release of this gas as a bubble in a blood passage when the
diver emerges—was well known. In the mid-twenties
Hildebrand suggested that this problem could be amelio-
rated by substituting helium for nitrogen in mixture with
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oxygen for the diver's breathing gas. Not only is the solu-
bility of helium much less than that of nitrogen at a given
pressure, but also the diffusion rate is faster. These basic
ideas have had a major role in improving diving capability
and safety ever since.

Also in the mid-twenties, Hildebrand initiated precise
physical-chemical studies of anhydrous hydrogen fluoride
and fluorine. Among other studies, he and Simons mea-
sured the anomalous P-V-T behavior of HF and interpreted
it on a polymerization basis. Simons proceeded from this
beginning to a fruitful career of specialization in fluorine
chemistry.

Through the years Joel took pleasure in demolishing con-
cepts that he regarded as spurious or misleading. He was
not fooled by "polywater." He was severely critical of theo-
ries of liquids that were based on complex assumptions
about structural features for which there was no direct veri-
fication. With the deeper insight of molecular dynamics
calculations, these complex assumptions have now been
disproved in many cases. But Joel had refused to accept
these theories, even if they were reasonably successful in
representing the experimental data available at the time.
Several of these situations are described in his 1977 paper,
"Operations on Swollen Theories with Occam's Razor."

Another case of this type is the "hydrophobic effect" or,
worse, the "hydrophobic bond." Joel objected to these terms
because "phobic" implies repulsion. It is true that in aque-
ous solution a solute containing both alkyl (or other non-
polar) groups and polar groups will arrange itself in a manner
to favor water contact with the polar groups of the solute
and alkyl group contact with other alkyl groups. But this
does not mean that an alkyl group is actually repelled by a
water molecule. Rather, as Hildebrand concludes, "There
is no hydrophobia between water and alkanes; there is only
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not enough hydrophilia to pry apart the hydrogen bonds
of water so that the alkanes can go into solution without
assistance from attached polar groups."

In the period 1970-77 Joel gave considerable attention
to the viscosity of liquids or, as he prefered, the fluidity
that is the reciprocal of viscosity. These papers are col-
lected in a small monograph, Viscosity and Diffusivity: A Pre-
dictive Treatment, published in 1977 with an introduction by
J. O. Hirschfelder. In the introduction Hirschfelder writes
of Hildebrand, "Somehow, he has the ability to sweep away
all of the complexities and discover simple relationships
which will take theoreticians another generation to derive."
Indeed, Joel often presented new empirical relationships
that were simpler and more accurate than those in com-
mon use. And he presented them in a simple qualitative
theoretical framework that was free from inconsistencies
or the complexities often contrived to circumvent inconsis-
tencies. This book often elicited the comment that
"Hildebrand is a genius in finding ways to present data so
that they fall on a straight line." But Joel's were not merely
functions yielding straight lines; he also required confor-
mity to general ideas of molecular structure and behavior.
Indeed, he was a genius in research of this type.

Hildebrand's impact as a teacher was just as important
and in many respects more remarkable than his role in
research. His freshman chemistry lectures, given regularly
from 1913 until his "retirement" in 1952, were legendary.
Thousands of alumni recall his vivid descriptions and dra-
matic demonstrations as well as his enlivening digressions
into music, art, and mountaineering.

A single course was offered at Berkeley with total enroll-
ment usually somewhat over 1,000, with lectures in a room
seating about 500, but with laboratory, quiz, and discus-
sion in groups of twenty-five. William Bray and Wendell
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Larimer (both members of the Academy) took primary re-
sponsibility for the laboratory and wrote the book for it.
Most of the regular faculty supervised freshman sections
(in addition to other teaching) and thereby initiated the
gradviate students into their teaching assistant duties in an
apprenticeship pattern. Thus, there was extensive involve-
ment of most of the faculty with the general chemistry
course and general agreement concerning its character.
But Hildebrand gave the lectures, wrote the quizzes and
examinations, and was in general charge of the course.
He also wrote the central text, Principles of Chemistry, which
was revised several times.

The course at Berkeley, as developed by Hildebrand, Bray,
Latimer, and others, departed from the pattern of that time
by much greater emphasis on principles, with reduced atten-
tion to memory of specific factual material. It was only after
about twenty-five years that other textbooks began to appear
that reflected a similar emphasis. Of course, the "Berkeley"
books were used elsewhere in the intervening years.

As is often the case, the pattern has recently shifted far-
ther (probably too far) toward dominance of theory and
general principles and the near exclusion of "factual" ma-
terial. The "Hildebrand" course maintained a balance; the
student learned that, while important aspects of chemistry
could be related to general principles through relatively
simple equations, other experimental facts were best re-
membered, if important enough, or looked up when needed.
To promote the habit of quick and convenient reference
to this body of knowledge, Latimer and Hildebrand pre-
pared their Reference Book of Inorganic Chemistry (1928). It
was revised several times and was available combined with
Principles of Chemistry in a single volume.

Joel was superb as a lecturer and thoroughly enjoyed it.
There were many lecture experiments with an entertaining
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aspect and lots of humorous comments that the students
enjoyed. But Joel never lost sight of the primary purpose
of the lectures, and most of these entertaining features
were tied into the primary lesson of the day. Joel's enthu-
siasm, combined with thorough knowledge and excellent
lecture technique, was almost irresistible. There was never
a problem of slack attendance at Hildebrand lectures.

From 1913 through 1952, Hildebrand had about 40,000
students in his freshman lectures. While only a moderate
proportion followed chemistry professionally, many became
engineers, physicists, or other scientists. Others became
lawyers, business executives, and leaders in various fields,
and they have a clearer picture of the role of science in
the modern world because of their contact with Joel
Hildebrand. His impact as a teacher was great indeed.

This fame as a teacher of chemistry gave Joel the creden-
tials and brought invitations to influence educational mat-
ters more broadly. His former students, now in a multi-
tude of positions of responsibility and influence, urged his
inclusion on committees, boards, and conferences. A no-
table example was the Citizens Advisory Committee to the
Joint Education Committee of the California legislature.

Joel had all of the qualifications of a good administrator
or organizational leader. He never shirked such responsi-
bilities when they were pressed upon him, but he never let
such duties draw him permanently away from his primary
interests in teaching and research. His preferences in this
respect fitted very comfortably with the policies of the Uni-
versity of California, wherein academic administration was
in the hands of distinguished professors, but there was no
implication that a given individual would continue indefi-
nitely as a department chairman or a dean. Indeed, the
status of ex-dean was most highly regarded at the Berkeley
Faculty Club.
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Thus, Joel accepted appointments and served a few years
in each case as dean of men (1923-26), dean of the Col-
lege of Letters and Science (1939-43), chairman of the
Department of Chemistry (1941-43), and dean of the Col-
lege of Chemistry (1949-51). He also played a major role
in the Academic Senate and served as chairman of impor-
tant committees of the Senate.

In making an administrative decision, Joel collected and
digested the pertinent information, consulted other indi-
viduals as appropriate, and then reached his conclusion
promptly without emotional trauma. When he left his ad-
ministrative office, he left those problems behind and was
ready to discuss a problem in chemistry or to give a fresh-
man lecture with full vigor and enthusiasm.

Other organizations frequently called on him to take
positions of leadership, and he accepted when he believed
he could make a significant contribution without undue
interference with his work in chemistry. Thus, he became
interested in the Sierra Club and was soon asked to be
president (1937-40). He held various positions in the Ameri-
can Chemical Society but declined nomination as presi-
dent until after his retirement from regular teaching; then
he was elected and served in 1955. He also managed the
U.S. Olympic Ski Team in 1936.

Hildebrand was elected to the Council of the National
Academy of Sciences for a three-year term (1949-52) and
to its Executive Committee for 1950-52. He also served by
appointment as chairman or member of several important
committees.

In both world wars Hildebrand was asked to undertake
special duties. In 1918-19, he directed the chemical war-
fare laboratory of the American forces in France, with the
rank of major and later of lieutenant colonel, and was awarded
the Distinguished Service Medal. In 1943-44 he was a
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liaison officer in London for the Office of Scientific Re-
search and Development. The British government also
took advantage of Joel's presence in London to obtain his
personal advice on many problems and awarded him
their King's Medal for Service in the Cause of Freedom in
1948.

In 1908 Joel married Emily Alexander, whose continued
good health and vigor were as exceptional as Joel's. Emily
also lived to age 101. Their seventieth wedding anniver-
sary in 1978 was a great occasion for all of their many
friends. They had four children: Louise, Alexander, Milton,
and Roger. Two are professors in the sciences—Milton in
zoology at the University of California at Davis and Roger
in physics at the University of Chicago. Both have been
very successful in their own research and have held broader
leadership roles within their universities. After outstanding
research for the Standard Oil Company of California (now
Chevron) in the area of oil discovery and production,
Alexander took an early retirement and has been an active
and successful farmer in the central valley of California.
All of the children are married; there are twelve grandchil-
dren and at least thirteen great-grandchildren. In their
later years Joel and Emily frequently had a grandchild liv-
ing with them while attending the university or beginning
some new activity in the area.

In 1953, when Joel Hildebrand received the Willard Gibbs
Medal, his son Roger was invited to help introduce him.
The result was a most amusing and interesting insight into
the Hildebrand family. Joel was always the enthusiastic teacher.
As Roger tells it, "We were encouraged and instructed in
any worthwhile pursuit. The most confirmed blockhead
could hardly have withstood the assault of intellectual en-
thusiasm which we enjoyed. Any flair for science, athletics,
music, arts or crafts on our part was noticed and the spark
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was fanned by a powerful hand. As a result, enough bon-
fires lit the sky to redvice any mother but mine to a cinder."

Another paragraph from Roger's introduction: "We learned
a lot by watching him. He worked and played hard. He is
justly proud of his physical condition. He once entered a
grandfathers' swimming race. Now it takes him a quarter
mile or so to get really warmed up, so he dove in and swam
a few laps each of breast stroke, back stroke, and crawl.
His competitors, who were watching from the bank, gradu-
ally disappeared and it is said that by starting time not a
one of them could be found."

Among my multitude of memories of happy associations
with Joel, I recall particularly the skiing trips of the mid-
fifties. He was a member of a ski club with a lodge in the
Sierra Nevada. All of the other members had given up
skiing, even though many were younger than Joel. Thus,
he had, in effect, a private ski lodge, and he invited his
younger colleagues and sometimes their spouses on many
occasions. Our skiing was primarily cross-country, which
was also my preference, and most enjoyable. Equally won-
derful were the evenings around the fireplace when we
discussed all sorts of interesting topics. Joel had a stimu-
lating comment on any topic, and we learned much from
his rich experience.

An interesting Hildebrand story arose when the editor
of Who's Who in America decided in 1975 to transfer Joel to
the compilation "Who Was Who." This elicited a spirited
response, of course, in which Joel listed five research pub-
lications from 1974 as well as others in press for 1975,
together with copies of several comments about his cur-
rent activities from others, including President Handler of
the National Academy of Sciences. He concluded by say-
ing: "Leave me out of Who's Who, if you must—Europa still
lists me, but please postpone till a more appropriate time
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including me in Who Was Who. People would be writing
to learn what happened to me." Needless to add, Joel con-
tinued to be listed in Who's Who—not "Who Was Who."

Nearly innumerable honors of various types came to Joel
Hildebrand through the years. The more important hon-
ors are listed elsewhere, so I will comment only briefly.
From the American Chemical Society came the award of
the Nichols Medal in 1939; its teaching award in 1952; the
Willard Gibbs Medal in 1953; and its highest recognition,
the Priestley Medal, in 1962. Joel was elected to the Na-
tional Academy of Sciences in 1929 and to the American
Philosophical Society in 1951. He received an honorary
doctorate after retirement from the University of Califor-
nia in 1954. I had the pleasure of presenting Joel on that
occasion. When the citation was read, the audience imme-
diately applauded Joel so enthusiastically that President
Sproul at first forgot to confer the degree. After that omission
was remedied, Joel received a second ovation. The warmth
and enthusiasm of that occasion symbolize beautifully the
high regard in which Joel was held by students, alumni,
professional colleagues, and all others who had come to
know him. Hildebrand's one hundredth birthday was cel-
ebrated by a special university convocation followed by a
well-attended luncheon; it was a truly remarkable occasion.
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1881 Born November 16 in Camden, New Jersey
1903 B.S., University of Pennsylvania
1906 Ph.D., University of Pennsylvania
1906-07 Postdoctoral fellow, University of Berlin
1907-13 Instructor in Chemistry, University of Pennsylvania
1913-17 Assistant Professor of Chemistry, University of

California, Berkeley
1917—18 Associate Professor of Chemistry, University of

California, Berkeley
1918-52 Professor of Chemistry, University of California,

Berkeley
1923-26 Dean of Men, University of California, Berkeley
1939 Sc.D., University of Pennsylvania
1939-43 Dean, College of Letters and Science,

University of California, Berkeley
1941-43 Chairman, Department of Chemistry,

University of California, Berkeley
1949-51 Dean, College of Chemistry, University of

California, Berkeley
1952 Professor Emeritus, University of California,

Berkeley
1954 LL.D., University of California

PROFESSIONAL SOCIETIES

1929 Member, National Academy of Sciences
1934 President, Pacific Division, American

Association for the Advancement of Science
1946 Member, Royal Society of Edinburgh
1951 Member, American Philosophical Society
1953 Honorary Life Member, Faraday Society
1955 President, American Chemical Society
1957 Honorary Life Member, American Institute of

Chemists
1960 Honorary Life Member, California Academy

of Sciences
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NATIONAL AND OTHER SERVICE

1917-18 Lieutenant Colonel, U.S. Army, Chemical
Warfare Service

1922 Distinguished Service Medal, U.S. Army
1936 Manager, U.S. Olympic Ski Team
1937-40 President, Sierra Club
1942-43 Expert Consultant, Military Planning Division,

Quartermaster Corps
1942-43 Member, Chemical Referee Board of Production

Research and Development, War Production Board
1943-44 Scientific Liaison Officer, Office of Scientific

Research and Development, American
Embassy, London

1948 King's Medal for Service in the Cause of Freedom,
United Kingdom

1958—60 Member, Citizen's Advisory Committee to the Joint
Education Committee of the California Legislature

AMERICAN CHEMICAL SOCIETY AWARDS

1939 New York Section, William H. Nichols Medal
1949 Maryland Section, Remsen Award
1952 Scientific Apparatus Makers Association

Award for the Teaching of Chemistry
1953 Chicago Section, Willard Gibbs Medal
1961 Northeastern Section, James Flack Norris

Award in Teaching of Chemistry
1962 Priestley Medal

OTHER AWARDS AND LECTURESHIPS

1936 Faculty Research Lecture, University of
California, Berkeley

1944 Guthrie Lecture, Physical Society, London
1944 Walker Memorial Lecture, University of

Edinburgh Chemical Society
1952 Reilly Lectures, Notre Dame University
1953 Romanes Lecture, Royal Society of Edinburgh
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1953 Spiers Memorial Lecture, Faraday Society
1954 Treat B.Johnson Lectures, Yale University
1956 Banipton Lectures in America Columbia

University
1957 W. A. Noyes Lecture, University of Illinois
1963 William Procter Prize, R.E.S.A.
1965 Joseph Priestley Award, Dickinson College
1971 Gilbert Newton Lewis Memorial Lecture,

University of California, Berkeley
1974 S. C. Lind Lecture, Oak Ridge National

Laboratory
1978 Clark Kerr Medal for "distinguished service to

higher education," University of California
Academic Senate



242 BIOGRAPHICAL MEMOIRS

SELECTED BIBLIOGRAPHY

1908
Das Konigsche Spektralphotometer in nener Anordnung und seine

Verwendung zur Bestimung chemischer Gleichgewichte. Z.
Elektrochem. 14:349-55.

The arc spectrum of columbium. /. Am. Chem. Soc. 30:1672-84.
On the "Color Demonstration of the Dissociating Action of Water"

of Jones and Allen. /. Am. Chem. Soc. 30:1914-16.

1909
With B. L. Glascock. The color of iodine solutions. J. Am. Chem.

Soc. 31:26-31.
The purification of mercury. J. Am. Chem. Soc. 31:933-35.

1910
Uber die Farbe von Jodlosungen. Z. Phys. Chem. 74:679-82.

1912
The thermal dissociation of barium peroxide. J. Am. Chem. Soc.

34:246-58.
With H. S. Harried. The rapid determination of magnesia in lime-

stone by means of the hydrogen electrode. Orig. Commun. 8th
Int. Cong. Appl. Chem. 1:217-25.

The vapor pressure of zinc amalgams. Trans. Am. Electrochem. Soc.
22:319-34.

The relation between the potential of liquid amalgam cells and the
constitution of the amalgam. Trans. Am. Electrochem. Soc. 22:335-42.

1913
The constitution of certain liquid amalgams. /. Am. Chem. Soc. 35:501-

19.
Some applications of the hydrogen electrode in analysis, research

and teaching. /. Am. Chem. Soc. 35:847-71.

1914
With E. D. Eastman. The preparation of "neutral" ammonium cit-

rate. /. Ind. Eng. Chem. 6:577-80.
With E. D. Eastman. The vapor pressure of silver, gold and bis-

muth amalgams. / Am. Chem. Soc. 36:2020-30.



JOEL HENRY HILDEBRAND 243

1915
The entropy of vaporization as a means of distinguishing normal

liquids. /. Am. Chem. Soc. 37:970-78.
With E. D. Eastman. The vapor pressure of thallium amalgams. /.

Am. Chem. Soc. 37:2452-59.

1916
With W. G. Bowers. A study of the action of alkali on certain zinc

salts by means of the hydrogen electrode. J. Am. Chem. Soc. 38:
785-88.

Principles underlying flotation. Mining Sci. Press 113:168-70.
Solubility. /. Am. Chem. Soc. 38:1452-73.

1917
With D. B. Keyes. A study of the system aniline-hexane. J. Am.

Chem. Soc. 39:2126-37.
With A. D. Duschak, A. H. Foster, and C. W. Beebe. The specific

heats and heats of fusion of triphenylmethane, anthraquinone
and anthracene. /. Am. Chem. Soc. 39:2293-97.

Solubility and internal pressure. /. Am. Chem. Soc. 39:2297-301.
With E. T. Ellefson and C. W. Beebe. Solubilities of anthracene,

anthraquinone, parabromobenzene, phenanthrene and iodine in
various solvents. J. Am. Chem. Soc. 39:2301—2.

1918
Principles of Chemistry. New York: Macmillan (2nd ed., 1926; 3rd

ed., 1932; 4th ed.," 1940; 5th ed., 1947; 6th ed. (with R. E. Powell),
1952; 7th ed. (with R. E. Powell), 1964).

The vapor pressures of liquid metals./. Am. Chem. Soc. 40:45-49.
The extraction of potash and other constituents from sea water

bittern. / . Ind. Eng. Chem. 10:96-120.

1919
Solubility. III. Relative values of internal pressures and their prac-

tical application. /. Am. Chem. Soc. 41:1067-80.

1920
With A. H. Foster and C. W. Beebe. The vapor pressures of cad-

mium, lead and tin amalgams. /. Am. Chem. Soc. 42:545-48.
With C. A. Jenks. Solubility IV. Solubility relations of naphthalene



244 BIOGRAPHICAL MEMOIRS

and iodine in the various solvents, including a method for evalu-
ating solubility data. /. Am. Chem. Soc. 42:2180-89.

With T. F. Buehrer. Solubility V. Critical solution temperatures of
white phosphorus with various liquids. /. Am. Chem. Soc. 42:2213-
38.

1921
Solubility VI. Thermodynamic relations between solubility and in-

ternal pressure. /. Am. Chem. Soc. 43:500-507.
With T. R. Hogness. The surface tensions and densities of liquid

mercury, cadmium, zinc, lead, tin and bismuth. /. Am. Chem. Soc.
43:1621-28.

With C. A. Jenks. Solubility VII. Solubility relations of rhombic
sulfur. J. Am. Chem. Soc. 43:2172-77.

1922
With E. R. Bishop and E. B. Kittredge. Titrations in ethyl alcohol as

solvent. /. Am. Chem. Soc. 44:135-40.
With P. S. Danner. The degree of ionization of ethyl alcohol. I.

From measurements of conductivity. /. Am. Chem. Soc. 44:2824-31.
With P. S. Danner. The degree of ionization of ethyl alcohol. II.

From measurements of electromotive force. J. Am. Chem. Soc.
44:2832-41.

1923
The theory of solubility. Phys. Rev. 21:46-52.
With N. W. Taylor. Solubility VIII. Solubility relations of certain

gases. J. Am. Chem. Soc. 45:682-92.
With N. W. Taylor. The activities of zinc, cadmium, tin, lead and

bismuth in their binary liquid mixtures. J. Am. Chem. Soc. 45:2865-
90.

With T. R. Hogness and N. W. Taylor. Solubility IX. Metallic
solutions. J. Am. Chem. Soc. 45:2828-36.

With P. Finkle and H. D. Draper. The theory of emulsification. J.
Am. Chem. Soc. 45:2780-93; also Colloid Symposium Monograph.

1924
Solubility. New York: Chemical Catalogue Company.
With J. Simons. The preparation of fluorine. /. Am. Chem. Soc.

46:2175-79.



JOEL HENRY HILDEBRAND 245

With J. Simons. The preparation, freezing point and vapor pres-
sure of hydrogen fluoride. /. Am. Chem. Soc. 46:2179-83.

With J. Simons. The density and molecular complexity of gaseous
hydrogen fluoride. /. Am. Chem. Soc. 46:2183-91.

With J. Simons. An attempt to measure the potential of the fluo-
rine electrode. /. Am. Chem. Soc. 46:2223-25.

With H. B. Merrill and J. Simons. Attempts to prepare a fluocarbonate
and their bearing upon the coordination number of carbon. J.
Am. Chem. Soc. 46:2225-26.

1925
With R. R. Sayers and W. P. Yant. Possibilities in the use of helium-

oxygen mixtures as a mitigation of Caisson disease. Report of In-
vest., Bur. Mines Ser. 2670.

1926
Factors determining chemical stability. Chem. Rev. 2:395-417.
With R. A. Morgen. The free energy of hydrogen fluoride. /. Am.

Chem. Soc. 48:911-18.

1927
With M. E. Dorfman. Solubility X. Solubility relations of stannic

iodide. /. Am. Chem. Soc. 49:729-37.
With G. C. Ruhle. The change in activity of molten lead chloride

upon dilution with potassium chloride. /. Am. Chem. Soc. 49:722-
29.

A quantitative treatment of deviations from Raoult's law. Proc. Natl.
Acad. Sci. U.S.A. 13:267-72.

With A. J. Scarlett and W. L. Morgan. Emulsification by solid pow-
ders. /. Phys Chem. 31:1566-71.

With H. E. Bent. Vapor pressure of sodium and cesium amalgams.
J. Am. Chem. Soc. 49:3011-27.

1928
With W. Westwater and H. W. Frantz. Internal pressure of pure

and mixed liquids. Phys. Rev. 31:135-44.
With A. Sherman andj . Sherman. The coefficient of expansion of

bromoform. J. Am. Chem. Soc. 50:1119-20.
With M. E. Dice. Solubility XI. Solubilities of liquid stannic iodide

in several liquid paraffins. / Am. Chem. Soc. 50:3023-27.



246 BIOGRAPHICAL MEMOIRS

1929
With W. M. Latimer. Reference Book of Inorganic Chemistry. New York:

Macmillan (rev. ed., 1940; 3rd ed., 1951).
Osmotic pressures of concentrated solutions. /. Phys Chern. 32:1086-

88.
Solubility. XII. Regular solutions. /. Am. Chem. Soc. 51:66-80.
With J. N. Sharma. Activities of molten alloys of thallium with tin

and with lead. /. Am. Chem. Soc. 51:462-71.
With A. Wachter. The melting points of normal paraffins. /. Am.

Chem. Soc. 51:2487-88.
Compressibilities and thermal pressure coefficients of certain liq-

uids. Phys. Rev. 34:649-51.
Intermolecular forces in liquids. Phys. Rev. 34:984-93.

1930
With ]. M. Carter. The influence on the ideal solution laws of the

distribution of polarity within the molecule. Proc. Natl. Acad. Sri.
U.S.A. 16:285-88.

With G. H. Cady. The vapor pressure and critical temperature of
fluorine. / Am. Chem. Soc. 52:3839-43.

With G. H. Cady. Freezing points of the system water-hydrogen
fluoride. / . Am. Chem. SoC 52:3843-46.

With E. J. Salstrom. The thermodynamic properties of molten solu-
tions of lead chloride in lead bromide. J. Am. Chem. Soc. 52:4641-
50.

With E.J. Salstrom. The thermodynamic properties of molten solu-
tions of lithium bromide in silver bromide. J. Am. Chem. Soc.
52:4650-55.

With A. Wachter. Thermodynamic properties of solutions of molten
lead chloride and zinc chloride. /. Am. Chem,. Soc. 52:4655-61.

1931
Gitterenergien vom thermodynamischen Standpunkt aus. Z. Phys.

67:127. "

1932
With J. M. Carter. A study of van der Waals forces between tetrahalide

molecules. /. Am. Chem. Soc. 54:3592-603.
With E.J. Salstrom. Thermodynamic properties of liquid solutions of

silver bromide with alkali bromides. J. Am. Chem. Soc. 54:4257—61.



JOEL HENRY HILDEBRAND 247

1933
With S. E. Wood. The derivation of equations for regular solutions.

/. Chem. Phys. 1:817-22.
With G. R. Negishi and L. H. Donnally. Solubility XIII. The solu-

bility of iodine in certain solvents. J. Am. Chem. Soc. 55:4793-
4800.

1934
With W. H. Claussen. The vapor pressure of fluorine. J. Am. Chem.

Soc. 56:614-15.
With W. H. Claussen. The vapor pressures of hydrogen and deute-

rium fluorides. /. Am. Chem. Soc. 56:1820.
Complex formation due to polarization. J. Chem. Phys. 2:822-23.

1935
Solubility. XIV. Experimental tests of a general equation for solu-

bility. /. Am. Chem. Soc. 57:866-71.

1936
Dipole attraction and hydrogen bond formation in their relation to

solubility. Science 83:21-24.
With W. E. Morrell. The distribution of molecules in a model

liquid. /. Chem. Phys. 4:224-27.
Thermodynamic aspects of the theory of non-electrolytic solutions.

Chem. Rev. 18:315-23.
With G. R. Negishi. The heat of fusion and vapor pressure of

stannic iodide. J. Am. Chem. Soc. 58:2293.
Solubility of Non-Electrolytes, 2nd ed. New York: Reinhold.

1937
Intermolecular forces in solutions. Trans. Faraday Soc. 33:144—51. (In-

troductory paper at the General Discussion on "Structure and Mo-
lecular Forces in a) Pure Liquids and b) Solutions," Sept. 1936.)

With G. R. Negishi. Solubility. XV. The solubility of liquid and
solid stannic iodide in silicon tetrachloride. /. Am. Chem. Soc.
59:339-41.

The validity of Raoult's law for paraffin molecules of very different
length. /. Am. Chem. Soc. 59:794-98.

With S. E. W7ood. Deviations of carbon tetrachloride and silicon
tetrachloride solutions from Raoult's law. J. Am. Chem. Soc. 59:1510.



248 BIOGRAPHICAL MEMOIRS

With R. D. Void. A calorimetric test of the solubility equation for
regular solutions. /. Am. Chem. Soc. 59:1515-21.

The incomplete solubility of liquid iodine in carbon tetrachloride.
/ Am. Chem. Soc. 59:2083-85.

1938
With Louise Hildebrand. Camp Catering. Brattleboro, Vt.: Stephen

Daye Press.
With K. S. Frederick. Specific heats and heat of fusion of iodine. /.

Am. Chem. Soc. 60:1436-39.
With K. J. Frederick. Specific heats and heat of fusion of tellurium

tetrachloride. /. Am. Chem. Soc. 60:2522-23.

1939
Liquid structure and energy of vaporization. J. Chem. Phys. 7:1-2.
Several solutions of non-polar substances. J. Phys. Chem. 43:109-17.
WithJ. W. Sweny. The entropy of solution of hexane with hexadecane.

/ Phys. Chem. 43:297-300.
Liquid structure and entropy of vaporization. /. Chem. Phys. 7:233-35.
Order and disorder in pure liquids and solutions. Science 90:1-8.

(William H. Nichols Medal Address.)
With K. J. Frederick. Specific heats and heats of fusion and transi-

tion of carbon tetrabromide. J. Am. Chem. Soc. 61:1555—58.
With R. N. Boyd and H. R. R. Wakeham. The effect of temperature

on the structure of mercury. J. Chem. Phys. 7:458-62.
With H. R. R. Wakeham and R. N. Boyd. The intermolecular po-

tential of mercury. /. Chem. Phys. 7:958-62.

1941
With K. S. Pitzer. Color and bond character. / . Am. Chem. Soc.

63:2472-75.
Emulsion type. /. Phys. Chem. 45:1303—5.

1942
With F. E. Young. The heat of fusion and the heat capacities of

solid and liquid white phosphorus. J. Am. Chem. Soc. 64:839-40.

1943
With R. W. Long and W. E. Morrell. The polymerization of gaseous

hydrogen and deuterium fluorides. J. Am. Chem. Soc. 65:182-7.



JOEL HENRY HILDEBRAND 249

With J. A. Campbell. The structure of liquid mercury. J. Chem.
Phys. 11:330-33.

With J. A. Campbell. The structure of liquid xenon. J. Chem. Phys.
11:334-37.

1944
The liquid state. Proc. Phys. Soc. (London) 56:221-39. (Guthrie Lec-

ture for 1944.) Abstract in Nature (London) 154:227.

1946
A reaction velocity with large negative temperature coefficient. /.

Am. Chem. Soc. 68:915.

1947
With A. R. Olson. An unusual liquid interface. J. Phys. Colloid

Chem. 51:567-68.
The entropy of solution of molecules of different size. J. Chem.

Phys. 15:225-28.
With T. S. Gilman. Comments on the Hildebrand Rule. /. Chem.

Phys. 15:229-31.
Forces between polyatomic molecules. Proc. Natl. A cad. Sci. U.S.A.

33:201-4.
Forces between tetrahalide molecules. J. Chem. Phys. 15:727-36.

1948
The Lowdown on Higher Education. Stanford, Calif.: James Ladd

Delkin.
With A. Gee. Relative association of hydrogen and deuterium fluo-

rides in the liquid state. /. Am. Chem. Soc. 70:427-28.
With H. A. Benesi. Ultraviolet absorption bands of iodine in aro-

matic hydrocarbons. J. Am. Chem. Soc. 70:2832-33.
With C. Groot. The solubility relations of white phosphorus. /. Am.

Chem. Soc. 70:3815-18.
With H. A. Benesi. Solubility of iodine in 1,2- and 1,1-dichloroethanes,

cis-and trans-dichloroethylenes and perfluoro-n-heptane. /. Am.
Chem. Soc. 70:3978-81.

1949
With D. R. F. Cochran. Liquid-liquid solubility of perfluoromethyl-

cyclohexane with benzene, carbon tetrachloride, chlorobenzene,
chloroform and toluene. /. Am. Chem. Soc. 71:22-25.



250 BIOGRAPHICAL MEMOIRS

A critique of the theory of solubility of non-electrolytes. Chern. Rev.
44:37-45.

With A. Wachter. The solubility of n-dotriacontane (dicetyl). / .
Phys. Colloid Chem. 53:886.

On an interpretation of the solubility of organic compounds in
water. / . Phys. Colloid Chem. 53:973.

A philosophy of teaching. /. Chem. Educ. 26:450. (Remson Lec-
ture.)

With H. A. Benesi. A spectrophotometric investigation of the inter-
action of iodine with aromatic hydrocarbons. J. Am. Chem. Soc.
71:2703-7.

With J. C. Gjaldbaek. The solubility of nitrogen in carbon disul-
fide, benzene, normal- and cyclo-hexane, and in three fluorocar-
bons. /. Am. Chem. Soc. 71:3147-50.

With H. A. Benesi. Interaction of iodine with aromatic hydrocar-
bons. Nature (London) 163:963.

Solubility of water in hydrocarbons. /. Chem. Phys. 17:1346.

1950
Factors determining solubility among non-electrolytes. Proc. Natl.

Acad. Sci. U.S.A. 36:7-15.
With J. C. Gjaldbaek. The solubility of chlorine in normal

perfluoroheptane and other liquids. J. Am. Chem. Soc. 72:609—11.
With H. A. Benesi and L. M. Mower. Solubility of iodine in ethyl

alcohol, ethyl ether, mesitylene, p-xylene, 2,2-dimethylbutane,
cyclohexane, and perfluoro-n-heptane. /. Am. Chem. Soc. 72:1017—
20.

With J. C. Gjaldbaek. On some partial molal volumes of gases in
solution. /. Am. Chem. Soc. 72:1077-78.

With H. A. Benesi. The absorption spectrum of iodine in acetone.
/. Am. Chem.. Soc. 72:2273.

An irregularity in the solvent powers of paraffins. J. Chem. Phys.
18:1337-38.

With B. B. Fisher and H. A. Benesi. Solubility of perfluoro-n-hep-
tane with benzene, carbon tetrachloride, chloroform, n-heptane
and 2,2,4-trimethylpentane. / Am. Chem. Soc. 72:4348-51.

With R. L. Scott. Solutions of nonclectrolytes. Annu. Rev. Phys.
Chem. 1:75-92.

With R. L. Scott. The Solubility of Nonelectrolytes, 3rd ed. New York:
Reinhold.



JOEL HENRY HILDEBRAND 251

1951
With G. J. Rotariu. Supercooling of liquid phosphorus. /. Am.

Chem. Soc. 73:2524-25.
With R. E. Powell and T. S. Gilman. Crystallization velocity of

liquid phosophorus. J. Am. Chem. Soc. 73:2525-26.
With G. J. Rotariu, E. Schramke, and T. S. Gilman. The solubility

of mercury in liquid phosphorus. J. Am. Chem. Soc. 73:2527-28.
Nine or more liquid phases. J. Am. Chem. Soc. 73:5008.

1952
The temperature dependence of the solubility of solid nonelectro-

lytes. /. Chem. Phys. 20:190-91.
With G. J. Rotariu. Some applications of solubility theory to analyti-

cal problems. Anal. Chem. 24:770-73.
With G. J. Rotariu and E. W. Haycock. The solubility of water in

liquid phosphorus. /. Am. Chem. Soc. 74:3165-66.
Solubility relations of fluorocarbons. Chem. Eng. Prog. Symp. Ser. 48(3):3-

9.
With G. J. Rotariu. Molecular order in n-heptane and n-perfluor-

oheptane. /. Am. Chem. Soc. 74:4455-56.
With R. L. Scott. The entropy of solution of nonelectrolytes. J.

Chem. Phys. 20:1520-21.
The "critical point." /. Colloid Sci. 7:551-52.
With G. J. Rotariu and D. W7. Fraga. The solubility of water in

normal perfluoroheptane. J. Am. Chem. Soc. 74:5783.

1953
With G. Jura, D. Fraga, and G. Maki. Phenomena in the liquid-

liquid critical region. Proc. Natl. Acad. Sci. U.S.A. 39:19-23.
With E. W. Haycock and B. J. Alder. The diffusion of iodine in

carbon tetrachloride under pressure. J. Chem. Phys. 21:1601-4.
Models and molecules. Discuss. Faraday Soc. 15:9-23. (Seventh Spi-

ers Memorial Lecture.)

1954
With B. J. Alder, E. W. Haycock, and H. Watts. PVT relations of

liquid carbon tetrachloride and n-perfluoroheptane and a test of
the Clausius-Mosotti equation. J. Chem. Phys. 22:1060-61.

A simple correlation of gas solubilities. J. Phys. Chem. 58:671-72.
With B. J. Alder, J. W. Beams, and H. M. Dixon. The effects of



252 BIOGRAPHICAL MEMOIRS

hydrostatic pressure and centrifugal fields upon critical liquid-
liquid interfaces. /. Phy.s. Chem. 58:577-79.

1955
With G. J. Rotariu and D. W. Fraga. The density of n-octane and

2,2,3,3-tetramethylbutane at low temperatures. J. Phys. Chem. 59:187.
With H. Watts and B. J. Alder. Self-diffusion of carbon tetrachlo-

ride, isobars and isochores. /. Chem. Phys. 23:659-61.

1956
With D. N. Glew and L. W. Reeves. Purification of perfluoro-n-

heptane and perfluoromethylcyclohexane. /. Phys. Chem. 60:615.
With D. N. Glew. The solubility and partial molal volume of iodine

in perfluoro-n-heptane. /. Phys. Chem. 60:616-18.
With D. N. Glew. The entropy of solution of iodine. J. Phys. Chem.

60:618-20.
With L. W. Reeves. The entropy of solution of bromine in perfluoro-

n-heptane. /. Phys. Chem. 60:949-52.

1957
Science in the Making. (The Bampton Lectures in America.) New

York: Columbia University Press.
With L. W. Reeves. The solubility and entropy of solution of argon

in five selected nonpolar solvents. / . Am. Chem. Soc. 79:1313-14.
With K. Shinoda. The solubility and entropy of solution of iodine

in octamethylcyclotetrasiloxane and tetraethoxysilane. /. Phys.
Chem. 61:789-91.

With J. E. Jolley. The liquid-liquid solubility of octamethylcyclo-
tetrasiloxane with perfluoromethylcyclohexane and perfluoro-n-
heptane. / Phys. Chem. 61:791-93.

1958
With J. E. Jolley. Solubility, entropy and partial molal volumes in solu-

tions of gases in non-polar solvents. /. Am. Chem. Soc. 80:1050-54.
With K. Shinoda. The solubility and entropy of solution of iodine

in n-C7Fl6> c-C^CFg, (C3F7COOCH9)4C, c-C4Cl,F(., CC12FI=CC1F,2,
and CHBr3. J. Phys. Chem. 62:292-94.

With K. Shinoda. Partial molal volumes of iodine in various complexing
and non-complexing solvents. /. Phys. Chem. 62:295-96.

With K. Shinoda. Liquid-liquid solubility of pentaerythritol



JOEL HENRY HILDEBRAND 253

tetraperfluorobutyrate with chloroform, carbon tetrachloride and
octarnethylcyclotetrasiloxane. /. Phys. Chem. 62:481-83.

1959
With H. Schmidt and G. Jura. The heat capacity of the system

carbon tetrachloride-perfluoromethylcyclohexane through the critical
region. /. Phys. Chem. 63:297-99.

With E. B. Smith and J. Walkley. Intermolecular forces involving
chlorofluorocarbons. /. Phys. Chem. 63:703-4.

With J. Walkley. Partial vapor pressure and entropy of solution of
iodine. /. Phys. Chem. 63:1174.

With E. B. Smith. Liquid isochores and derived functions of n-
C7F16, c-C6FnCFi), C-C4C12F6, n-2,2,3C4Cl3F7, CC12FI=C-C12F, and
CC14. / . Chem. Phys. 31:145-47.

WithJ. Walkley. Partial molal volumes of hydrogen and deuterium.
/ Am. Chem. Soc. 81:4439.

Free volumes in liquids. /. Chem. Phys. 31:1423-25.

1960
With E. B. Smith andj . Walkley. Correlation of solubility relations

of stannic iodide, iodine, sulfur, and phosphorus. Trans. Faraday
Soc. 56:220-24.

The entropy of solution of iodine at constant volume. J. Phys. Chem.
64:370-71.

With J. Walkley and D. N. Glew. Relations between ultraviolet and
visible absorption peaks of iodine solutions. J. Chem. Phys. 33:621-
22.

With E. Smith and J. Walkley. The partial molal volume and entropy
of solution of stannic iodide. Trans. Faraday Soc. 56:1276-80.

1961
With K. Shinoda. Compressibilities and isochores of (C3F7COOCH2)4C,

c-Si4O4(CH3)8, n-C5H12, n-C8H,8, 2,2,4-C5Hg(CH3)3, c-C.H10, c-
C6H12, c-C6HnCH3, CfiH5-CH3,p-C6H4(CH3)2 s-CBH3(CH3)3, CH2C12.
/ . Phys. Chem. 65:183.

With Y. Kobatake. Solubility and entropy of solutions of He, N2, A,
O2, CH4, C2H6, CO2 and SF6 in various solvents; regularity of gas
solubilities. /. Phys. Chem. 65:331-35.

With K. Shinoda. Critical composition in liquid mixtures of compo-
nents of very different molal volumes. J. Phys. Chem. 65:1885-86.



254 BIOGRAPHICAL MEMOIRS

With R. Fujishiro and K. Shinoda. Partial molal volumes in liquid-
liquid mixtures. / Phys. Chetn. 65:2268-69.

With G. Archer. Evidence regarding liquid structure. Proc. Natl.
Acad. Sci. U.S.A. 47:1881-82"

1962
With R. L. Scott. Regular Solutions. Englewood Cliffs, N.J.: Prentice-

Hall. With R. Fujishiro. The liquid-liquid solubility of cyclohex-
ane and perfluorotributylamine at 25°. /. Phys. Chern. 66:573.

1963
Is Intelligence Important? New York: Macmillan.
An Introduction to Molecular Kinetic Theory—Selected Topics in Modern

Chemistry. New York: Reinhold.
With H. Eyring and S. Rice. The liquid state. Int. Sci. 7g(7r«o/.(15):56-66.
With H. Hiraoka. Solubility relations of the isomeric trichlorotri-

fluoroethanes. J. Phys. Chern. 67:916-18.
With M. Ross. Energy volume relations of octamethylcydotetrasiloxane

and its mixtures with carbon tetrachloride. /. Phys. Chern. 67:1301-3.
With L. W. Reeves. The solubility of carbon tetrafluoride in perfluoro-

methylcyclohexane. J. Phys. Chem. 67:1918.
With G. Archer. The solubility and entropy of solution of carbon

tetrafluoride and sulfur hexafluoride in ncmpolar solvents. J.
Phys. Chem. 67:1830-33.

With H. Hiraoka. Partial molal volumes of sulfur hexafluoride. J.
Phys. Chem. 67:1919.

Prefatory chapter: Fifty years of physical chemistry in Berkeley.
Annu. Rev. Phys. Chem. 14:1-4.

1964
Intermolecular forces between molecules of different species. J.

Chem. Phys., 61:53-57.
With H. Hiraoka. The solubility and entropy of solution of certain

gases in (C4F()).,N, CC19FI=CC1F9, and 2,2,4-(CH.,)3C.H(). / . Phys.
Chem. 68:213-14.

With E. B. Smith. Further evidence concerning liquid structure. J.
Chem. Phys. 40:909-10.

With M. Ross. Diffusion of hydrogen, deuterium, nitrogen, argon,
methane and carbon tetrafluoride in carbon tetrachloride. J.
Chem. Phys. 40:2397-99.



JOEL HENRY HILDEBRAND 255

With K. Shinoda. Mutual solubility of perfluoroheptane with car-
bon tetrachloride and carbon disulfide at 25°. /. Phys. Chem.
68:3904-5.

The use of models in physical science. Proc. Am. Philos. Soc. 108:411—
17. (Reprinted in Scuola Azione, 1965, 1:18-35 (in Italian).)

1965
With K Shinoda. Irregular solutions of iodine. /. Phys. Chem. 69:605-8.
With K. Nakanishi and E. M. Voigt. Quantum effect in the diffu-

sion of gases in liquids at 25°C. /. Chem. Phys. 42:1860-63.
With J. Dymond. Effect of methyl groups upon the solvent power

of aliphatic liquids. Proc. Natl. Acad. Set. U.S.A. 54:1001-3.

1966
With E. M. Voigt. Charge-transfer spectra in nonpolar solvents. J.

Phys. Chem. 70:598-600.

1967
With J. Dymond. Partial molal volumes in regular solutions. J.

Chem. Phys. 46:624-26.
With J. Dymond. Attractive potentials between fluorochemicals and

aliphatic hydrocarbons. J. Phys. Chem. 71:1145-47.
With J. Dymond. An apparatus for accurate, rapid determinations

of the solubility of gases in liquids. Ind. Eng. Chem. Fundam.
6:130-31.

With J. H. Dymond. The solubility of a series of gases in cyclohex-
ane and dimethylsulfoxide. /. Phys. Chem. 71:1829-31.

With T. Soda. Solubility of iodine in dimethyl sulfoxide. J. Phys.
Chem. 71:4561-63.

1968
With K. W. Miller. Solutions of inert gases in water. /. Am. Chem.

Soc. 90:3001-4.
With K. W. Miller. The solubility of fluorocarbon gases in cyclohex-

ane. / Phys. Chem. 72:2248-49.
With E. M. Voigt. Absorption maxima of the visible band of iodine

in different groups of solvents. J. Phys. Chem. 72:3300-5.
1969

With R. G. Linford. Partial molal volumes of fluorochemical gases
in cyclohexane. Trans. Faraday Soc. 65:1470-72.



256 BIOGRAPHICAL MEMOIRS

With R. G. Linford. Calculation of partial from total vapor pres-
sures: System-C6Hfi + CC19FI=CC1F2. Ind. Eng. Chem. Fundam.
8:846-47.

With R. G. Linford. Solubility of gases in mixtures of nonpolar
liquids. /. Phys. Chem. 73:4410-11.

Relative diffusivities of methane in water and carbon tetrachloride.
Proc. Natl. Acad. Sci. U.S.A. 64:1329-30.

Thermodynamic parameters for dissolved gases. Proc. Natl. Acad.
Sci. U.S.A. 64:1331-34.

1970
With J. M. Prausnitz and R. L. Scott. Regular and Related Solutions—

The Solubility of Gases, Liquids, and Solids. New York: Van Nostrand
Reinhold.

With R. G. Linford. Solubility and entropy of solution of gases in
CC12FI=CC1F2. Trans. Faraday Soc. 66:577-81.

With R. G. Linford and R. J. Powell. A comparison of the Gibbs
energy and entropy of interfaces water-n-hexane and water-
perfluorotributylamine. /. Phys. Chem. 74:3024-25.

1971
Motions of molecules in liquids: viscosity and diffusivity. Science

174:490-93.
With R. J. Powell. Diffusivity of He3, He4, H9, D9, Ne, CH,, Ar, Kr,

and CF4 in (C4F(,).,N. / . Chem. Phys. 55:47f5-16.

1972
With R. J. Powell. Solubility of 16 gases in (C4F(,)3N and CS2. / .

Chem. Eng. Data 17:302-4.
With R. H. Lamoreaux. Fluidity: A general theory. Proc. Natl. Acad.

Sci. U.S.A. 69:3428-31.

1973
With R. H. Lamoreaux. Fluidity and liquid structure. /. Phys. Chem.

77:1471-73.
With B. J. Alder. Activation energy: Not involved in transport

processes in liquids. Ind. Eng. Chem. Fundam. 12:387-88.

1974
With R. H. Lamoreaux. Fluidity along continuous paths between

liquid and gas. Physica 74:416-22.



JOEL HENRYHILDEBRAND 257

With R. H. Lamoreaux. Solubility of gases in liquids: fact and theory.
hid. Eng. Chem. Fundarn. 13:1 10-15.

With R. H. Lamoreaux. Diffusivity of gases in liquids. Proc. Natl.
Acad. Set. U.S.A. 71:3321-24.

With R. H. Lamoreaux. Diffusivity of methane in a mixture of CC14

and c-C(;FnC2F. of the critical composition in the region above the
temperature of separation. Proc. Natl. Acad. Sci. U.S.A. 71:3800-3801.

1975
Kinetic theory of viscosity of compressed fluids. Proc. Natl. Acad.

Sci. U.S.A. 72:1970-72.

1976
With R. H. Lamoreaux. Viscosity of liquid metals: an interpreta-

tion. Proc. Natl. Acad. Sci. U.S.A. 73:988-89.
Viscosity of dilute gases and vapors. Proc. Natl. Acad. Sci. U.S.A.

73:4302-3.

1977
Viscosity and Diffusion—A Predictive Treatment. New York: Wiley.

1978
Viscosity of dilute gases and vapors of polyatomic molecules. Mol.

Phys. 35:519-23.
With B.J. Alder, W. E. Alley, andj . W. Beams. Effect of centrifug-

ing on fluctuations in the critical liquid-liquid region. J. Chem.
Phys. 68:3099-3102.

Theories and facts about liquids. Discuss. Faraday Soc. 66:151—59.
Brilliant total reflection from a liquid-liquid interface. Proc. Natl.

Acad. Sci. U.S.A. 75:5772.
Absence of outer non-bonding electrons in methyl groups affects

solubility parameters. Ind. Eng. Chem. Fundam. 17:365-66.

1979
An improvement in the theory of regular solutions. Proc. Natl.

Acad, Sci. U.S.A. 76:6040-41.

1981
With R. H. Lamoreaux and A. G. Loomis. The state of hydrogen in

liquid metals. High Temp. Sci. 14:51-54.
A history of solution theory. Annu. Rev. Phys. Chem. 32:1-23.




