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kenneth sanborn pitzer

January 6, 1914–December 26, 1997

by  robert f .  curl

the researCh Career of Kenneth s. pitzer, physical chemist, 
is truly awe inspiring. in 19�6, his first year as a grad-

uate student, with J. d. kemp, another graduate student, 
he discovered that a barrier to internal rotation was 
required to explain the third law entropy of ethane. this 
discovery had an enormous impact upon organic chemistry  
and thermodynamics. this was just the first of his many 
important contributions to thermodynamics and later to 
quantum chemistry. the unique aspect of much of his most 
important work was the development of powerful models 
for the thermodynamics of whole classes of systems through 
insights derived from statistical thermodynamics. his equa-
tions for accurately describing the thermodynamic properties 
of ionic solutions from dilute solutions to fused salts have 
found wide application in a number of fields. his extension 
of the method of corresponding states for fluid properties is 
also used extensively. in the field of quantum chemistry pitzer 
applied his unique talents to the development of improved 
core potentials for relativistic systems.

pitzer’s grandfather, samuel collins pitzer, settled in 
pomona, california, in the 1890s. samuel pitzer’s offspring 
consisted of three boys and one girl. kenneth’s father, russell 
kelly pitzer, was the youngest. he arrived in pomona in time 
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to attend high school and then pomona college, which was 
located in claremont, graduating in 1900. he then went to 
law school in san francisco. he never really practiced law but 
instead became involved in citrus orchard activities following 
the career path of his father and older brothers. he later 
served actively on the board of the local savings and loan 
bank. over time he became quite wealthy—wealthy enough 
to found pitzer college in claremont.

kenneth’s mother, flora anna sanborn, went to pomona 
college, graduating a year after russell, and then attended 
the university of california, berkeley, for a year. she then 
returned to pomona and taught high school mathematics. 
kenneth pitzer was the only child of this union and a rather 
late one—his parents were in their mid-�0s when he was born. 
flora pitzer taught her son kindergarten and first grade at 
home, with a heavy emphasis on mathematics, so that he 
entered school in the second grade. she died of cancer when 
ken was in junior high school.

in high school ken became increasingly interested in 
mathematics, physics, and chemistry. this led him to attend 
caltech. he did well enough as a freshman to be selected 
as one of the few students to do summer undergraduate 
research at a. a. noyes’s private laboratory near balboa 
harbor. this summer research gave him his first two publi-
cations on higher oxidation states of silver and credit for 
the required sophomore quantitative analysis course, thus 
freeing up more time for undergraduate research with both 
don yost and linus pauling. this work resulted in his first 
single author paper—the determination of the crystal struc-
ture of tetramminocadmium rhenate.

berkeley i

upon receiving a bachelor’s degree from caltech in 19�5, 
pitzer married Jean elizabeth mosher, whom he had known 
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since childhood, and started graduate school at the univer-
sity of california, berkeley. he chose Wendell latimer as his 
research director primarily because latimer gave his students 
great freedom to choose their own research directions.  
J. d. kemp, a graduate student of William Giauque, was 
working with ralph Witt, a postdoctoral, to measure the heat 
capacity of ethane from low temperatures to room tempera-
ture, thereby obtaining its third law entropy. the room 
temperature entropy could be calculated by the methods 
of statistical thermodynamics given the rovibrational energy 
levels appreciably populated at room temperature. When 
kemp carried out such a calculation, he found that the 
statistical thermodynamics entropy was higher than the one 
he obtained from the third law calculations. such a result is 
possible if ethane formed a glass at very low temperatures 
freezing in entropy, but kemp knew the melting point of 
ethane was sharp, making glass formation highly unlikely. 
could there be something wrong with the statistical thermo-
dynamics calculation?

he took this puzzle to pitzer. the only unusual feature 
of the statistical mechanics calculation was that internal rota-
tion could take place about the cc bond. orthodox belief at 
the time was that such internal rotation was essentially free. 
pitzer and kemp realized that the entropies calculated by 
the two methods could be brought into agreement by intro-
ducing a substantial barrier to internal rotation, and pitzer 
had the mathematical ability and the knowledge of quantum 
mechanics needed to calculate the internal rotation energy 
levels as a function of barrier height, thereby determining 
that the barrier to internal rotation was about � kcal/mol.

this research, with pitzer and kemp as the only authors, 
was the subject of his first and second papers as a graduate 
student and his fourth and fifth papers overall. this seminal 
work had a revolutionary impact upon both organic chem-



6 b i o G r a p h i c a l  m e m o i r s

istry and the thermodynamics of organic compounds. this 
research and a number of other accomplishments by kenneth 
pitzer won him a faculty appointment at berkeley upon his 
graduation in 19�7.

the pitzer’s three children, ann, russell, and John, were 
all born in berkeley. the oldest, ann, resides in california at 
la Jolla and had a career in software development manage-
ment. russell is on the faculty at ohio state university and 
lives in columbus, ohio. John is a noted national income 
economist and lives in arlington, Virginia. all three children 
have been successful though russell is the only chemist of 
the three.

pitzer’s work with kemp was published in 19�6, more 
than a year before the birth of pitzer’s son russell, who 
much later provided a new chapter in the ethane story. like 
his father, russell grew up to be a physical chemist. as a 
graduate student at harvard, russell calculated the barrier 
to internal rotations of ethane obtaining a value very close to 
what his father had proposed more than 20 years before. this 
was quite an accomplishment because previous calculations 
always produced a much smaller number. russell has had  
a distinguished career as theoretical chemist at the ohio 
state university. as we shall see, much later the research 
interests of father and son crossed paths again.

during the years before the second World War, pitzer’s 
research was primarily focused on thermodynamics. his 
publications included several that exploited the internal 
rotation results and several on the thermodynamic properties 
of ionic salts, ions, and ionic solutions. While his interest in 
the effect of internal rotation on thermodynamic properties 
lessened and essentially ended by the mid-1940s, the interest 
in the thermodynamic properties of ionic solutions was a 
lifelong interest that resulted many years later in his most 
cited publications. a single paper in 19�9 on the theory of 
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corresponding states for fluids also foretold an interest that 
would be revived and greatly amplified after the war.

california, particularly berkeley, will be a recurring 
theme in this narrative. the pitzers were deeply rooted in 
california. pitzer loved the california landscape, especially 
the sierra nevada, and took great pleasure in outdoor 
activities, especially sailing. his interest in sailing went far 
beyond the pleasure of moving across the water. it extended 
to the design and construction of boats, including using 
unorthodox sails at times. in terms of personal environment 
pitzer almost certainly would have been content to remain 
at berkeley throughout his life, but events and opportunities 
would repeatedly draw him away. always he would return. 
the first event that pulled the pitzers from berkeley was 
World War ii.

World War ii

in the early years of the war latimer received a contract 
from the office of scientific research and development to 
study gas flow patterns relevant to chemical warfare. pitzer 
joined him in this work carrying out experiments on a field 
in the yolo bypass near sacramento. in 194� he was invited 
to help run a laboratory to support the office of strategic 
services near Washington, d.c., for the national defense 
research council. most of the work was in support of 
behind-the-lines activities, such as sabotage and espionage, 
in a role like the James bond gadget man, Q. originally he 
was a deputy technical director, but his chief was pulled off 
for another role, and pitzer became first acting technical 
director and then shortly thereafter technical director.

although most of his time was consumed by war matters, 
it should be noted that two of pitzer’s 10 most cited publica-
tions were published either during the war years or shortly 
thereafter. the earliest of these, published in 1942 with  
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bill Gwinn, was concerned with the calculation of the energy 
levels and thermodynamic functions of molecules with internal 
rotors. the other, published in 194� with d. W. scott, applied 
this work to the thermodynamic functions of benzene and 
its methyl derivatives.

the most important paper pitzer published during the war 
years appeared as a letter to Science in 1945. it was entitled 
“strain energies of cyclic hydrocarbons” and was concerned 
with the balancing of the energy required to distort ccc 
bond angles against the energy required to move up barriers 
to internal rotation about cc bonds. if such barriers are 
neglected, the expected bond angles of cyclopentane seem 
ideal for a planar ring. When internal rotation barriers 
are included one of the carbon atoms pops up out of the 
plane of the others. in this letter pitzer correctly predicted 
the cyclopentane would not be planar. for six-membered 
rings ccc bond angle distortion is relieved by distortion 
of carbon atoms out of planarity. there are two ways this 
can logically be achieved. one of these structures vaguely 
resembles a boat and the other vaguely resembles a chair. 
in the 19�0s hassel’s electron diffraction experiments found 
the chair form. pitzer explained that the chair form would 
be the more stable because it had the lower internal rota-
tion energy. although not discussed in this paper, internal 
rotation barriers affect other hydrocarbon ring sizes. thus 
for the four-membered ring, cyclobutane, there is a small 
barrier to planarity even though displacement out of planarity 
of the carbon atoms is vigorously opposed by the distortion 
of bond angles. it lies far down pitzer’s citation list, with 99 
citations to date.

altogether pitzer published �2 papers from 1942 to 
1947. some of these were undoubtedly from work done 
prior to or after the involvement of the united states  
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in World War ii, but 11 of these papers have publication 
dates from 194� to 1945.

berkeley ii

after the war the pitzers returned to berkeley for what 
turned out to be a relatively short stay. his scientific interests 
during this period focused primarily upon thermodynamic 
properties of a number of species, most of which were hydro-
carbons. returning to cyclopentane, pitzer considered again 
the result that the most stable conformation has one c atom 
out of plane. since all five carbon atoms are equivalent, there 
are five equivalent minima. the resulting fivefold degenerate 
energy level should then be split by tunneling between equiva-
lent minima. however, the barrier between adjacent energy 
minima turned out to be virtually negligible so that there 
is no need to invoke tunneling, and the atom that is out of 
plane can appear to rotate around the ring. since there is 
no angular momentum associated with this rotation, this is 
not a “real” rotation. pitzer called it “pseudorotation.”

his other significant interests during this period were 
infrared spectroscopy and the nature of the hydrogen bond 
in the f-h-f anion. another highly cited paper from this 
time was on repulsive forces. his publication rate increased 
compared with the war years, with 18 publications dated 1948-
1949. during this period he was adviser to George pimentel, 
one of his most famous students.

pitzer was never far from administrative duties. in fact, 
he regarded them as an obligation for scientists with a talent 
for them. upon his return to berkeley after the war, he was 
asked to become assistant dean in the college of arts and 
sciences and accepted. this was a job advising freshman and 
sophomore chemistry majors. pitzer was a faculty member 
in the college of chemistry, but undergraduate chemistry 
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majors belonged to the college of arts and sciences. at this 
time upper-level chemistry majors were advised by the college 
of chemistry, but lower-level (prospective) chemistry majors 
were not advised by anyone. pitzer agreed to step into the 
breach. this was a minor job with a big title. a much more 
important activity he was involved in was work on the budget 
committee of the university senate. it was at this time that 
the pitzers acquired their much enjoyed place at clear lake, 
where the family would swim, sail, and water ski, and pitzer 
could experiment in his orchard.

atomic enerGy commission 1949-1951

kenneth pitzer was called back to Washington in 1949 
to be director of research of the atomic energy commis-
sion (aec). the first big agenda item that came up was an 
anticipated shortage of uranium. at that time essentially all 
uranium was being imported. this seemed to pitzer to be  
a bad situation. he wanted very much to encourage uranium 
prospecting in north america and thought the best way 
to do it would be to offer a large enough price for local 
uranium. this proposal upset the procurement people, who 
had been trained to get the best price. in order to make this 
happen pitzer supported a proposal by e. o. lawrence for  
a material testing accelerator (mta) that could be put to use 
making plutonium. a suitable site for this had to be found. 
it turned out some land owned by the federal government 
and unused near livermore looked ideal, and in due course 
this land was turned over to the aec. the prospect of the 
mta apparently frightened the procurement people enough 
that they began to encourage prospecting, and it was never 
built. the land near livermore thus acquired became the 
site of lawrence livermore national laboratory.

the dominating issue of pitzer’s time at the aec was 
the question of whether there should be a crash program  
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to develop thermonuclear weapons. he was definitely on 
the side of such a program, and J. robert oppenheimer was  
definitely opposed to it. pitzer was alarmed by the rapid 
success of the soviet union in developing an atomic weapon. 
he felt that it would be a dereliction of duty not to make every 
effort to explore the feasibility of a thermonuclear weapon 
in the face of this development, and he worked to make sure 
that such a program was undertaken. pitzer produced only  
a relatively small amount of research on topics of his personal 
interest during his tenure of the aec position.

berkeley iii

in 1951 pitzer returned to berkeley to become the dean 
of the college of chemistry. the first order of business 
was to develop chemical engineering. schutz had already 
been appointed professor of chemical engineering in the 
college of chemistry. this effectively preempted the college  
of engineering from forming a department of chemical 
engineering, so pitzer divided the college of chemistry into 
a department of chemistry and a department of chemical 
engineering and hired additional faculty in chemical engi-
neering.

With much more time available for research pitzer set to 
work. he published 70 papers from 1952 to 1962. in 19�8 
he published a paper on corresponding states of “perfect 
liquids;” pitzer now returned to this theme. Qualitatively 
he looked at how the effects of a molecule being globular 
like neopentane, or being asymmetric like a normal hydro-
carbon, or having a small dipole moment like h2s affects the 
intermolecular potential and found the effects were similar. 
from these considerations he proposed an extension of 
corresponding states for fluids by adding a third parameter 
for each substance in addition to critical temperature, tc, 
and critical pressure, pc. he called this parameter the “acen-
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tric factor,” ω. he defined ω in terms of the reduced vapor 
pressure at tr = 0.7 as ω = –logpr – 1. for a “perfect fluid,” 
such as ar, kr, Xe, or ch4, ω = 0 since the reduced vapor 
pressure of these substances at tr = 0.7 is 0.1. pitzer therefore 
created a class of “normal fluids.” two normal fluids with 
the same value of ω will have the same compressibility factor 
z = pVm/(rt) at the same value of reduced temperature, 
tr (= t/tc), and reduced pressure pr (= p/pc). his next 
step was to consider a power series expansion of z in terms 
of ω. since the differences between the z’s of |a normal 
fluid and the z’s of a perfect fluid are small at the same 
reduced temperature and pressure, this expansion could be 
terminated at the linear term (i.e., z(tr,pr,ω) = z(0)(tr,pr) + 
ωz(1)(tr,pr). thus, the pVt behavior and the dependence of 
thermodynamic quantities upon pressure for a wide variety 
of substances can be determined from two sets of tables 
and values of tc, pc, and ω for the particular substance of 
interest. this development proved to be of considerable use 
to chemical engineers needing a rapid estimate of pVt or 
pressure dependence of thermodynamic quantities.

other especially notable works from this period are the 
paper with W. e. donath on the energetics of cyclopentane 
and its derivatives, the 1959 paper with enrico clementi on 
the species expected to be present in carbon vapor (linear 
chains with even numbers of carbon atoms dominant), and 
the 1960 paper with oktay sinanoglu on the force between 
two molecules adsorbed on a surface.

at this time pitzer became a trustee of mills college and 
harvey mudd college. these activities were the first offered 
to him by his california community in recognition of his 
wisdom and stature. such service was important to him. he 
served for many years as a trustee of both mills college and 
pitzer college. he also served twice on the council of the 
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national academy of sciences and on several boards of both 
non-profit and for profit institutions.

rice uniVersity 1961-1968

in early 1961 J. newton rayzor, a rice institute trustee, 
approached pitzer about whether he would be interested in 
the presidency of that school. pitzer had taken a course at 
caltech under William V. houston, the retiring president 
of rice and had great respect for him. he also knew several 
faculty members at rice. since rice was a small place, he 
would have time to keep some research going, and he could 
see some possibilities for making rice a player on the national 
scene. yes, he was interested. When George r. brown, board 
chair, went to the trouble of coming to san francisco to see 
him, pitzer knew that the interest was mutual. he immedi-
ately told brown that his interest was contingent upon rice 
opening admission to all races. brown replied that would 
not be a problem.

at the same time that this was going on pitzer was being 
offered the position of chancellor of any one of several 
university of california campuses. he decided that it would 
be more likely that he could make significant progress at rice. 
in 1961 rice had been in existence for less than 50 years. 
its first president, edgar odell lovett, envisioned rice as 
developing into a great university. he worked hard to make 
this vision a reality. the institution got off to a good start 
with a high-quality faculty. the biologist Julian huxley, for 
example, was an original member of the faculty. however, a 
great university is not created overnight, and then the depres-
sion intervened creating great stress on all universities. the 
rice institute became a small, elite institution differing from 
liberal arts colleges in emphasizing science and engineering. 
because rice did not charge tuition, it was able to skim the 
cream of potential matriculants in texas and neighboring 
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states and consequently developed a reputation for producing 
highly capable graduates.

When pitzer came into the presidency of rice, the depres-
sion was long over and he recognized George r. brown as 
an individual who could help him raise rice to another 
level. brown had a well-deserved reputation as a wheeler-
dealer, but he was also a man of vision with broad interests 
and real devotion to rice. he was also enormously wealthy. 
together pitzer and brown set out to make lovett’s vision 
of rice as a great university a reality. the name was changed 
from rice institute to rice university, students of all races 
were welcomed, and rice began to charge tuition. pitzer 
quickly began to demonstrate the name change meant a real 
change by developing the humanities and social sciences. 
the charging of tuition was introduced because this initia-
tive required lots of money. the tuition itself was modest, 
but charging it did allow pitzer to demonstrate to founda-
tions he approached that rice was utilizing every resource 
available to it.

pitzer was somewhat surprised to learn that rice had no 
formal tenure system and persuaded the board of trustees to 
introduce one. he found that there was no institutionalized 
system for providing a faculty voice in university governance 
and created one. then he set about plotting a direction 
and a mechanism for transforming rice in the direction of 
becoming a national university. this required both a plan for 
development and the financial means to carry it out. Working 
with others, he created a 10-year plan for the university and 
persuaded the board to begin a successful $�� million capital 
campaign. in his efforts to bring rice to national prominence 
he worked closely with George brown. there is no doubt 
that pitzer’s efforts lifted both the aspirations of rice and 
improved rice’s quality enormously.



  15k e n n e t h  s a n b o r n  p i t z e r

at rice, pitzer also had time to maintain a vigorous 
research program. he set up a research office and labora-
tory in the chemistry building and spent most of his early 
mornings there. he took no graduate students but always 
had several postdoctoral fellows. these included stewart 
strickler, Jürgen hinze, Jerry kasper, harry hopkins, and  
t. s. s. r. murty. the author of this memoir had the pleasure 
of working closely with the middle three of this list during 
this period. While at rice, pitzer worked on bonding in xenon 
halides, continued work on small carbon clusters, and began 
working on nuclear spin isomerization in methane. the gas 
phase theory work on nuclear spin isomerization of methane 
was completed while he was at rice, but he continued work 
on the spin isomerization behavior of solid methane after 
returning to berkeley from stanford.

stanford uniVersity 1968-1971

during his time at rice, several first-tier universities 
approached him about becoming their president. he was 
uninterested primarily because he wanted to realize his 
aspirations for rice. then George brown retired from the 
board, and the makeup of the board shifted in the direction 
of being less visionary and bold. pitzer disliked repetitive 
tasks, and the situation at rice seemed to offer less scope 
for creative initiatives. When he was approached by stanford 
about its presidency, the time seemed right to make a move. 
stanford was clearly a world-class university, the return to his 
roots in california was attractive, and so was the opportunity 
to deal with new challenges in a much bigger institution.  
in 1968 pitzer became president of stanford.

he knew that the Viet nam War would create problems 
in the new job, but he took the job at stanford, estimating 
that student unrest would be decreasing. the invasion 
of cambodia, however, provoked new protest. pitzer was 
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opposed to the war. While at stanford, he signed a lengthy 
public statement to that effect. this did nothing to reduce 
the almost nightly turmoil on the stanford campus, which 
involved both students and nonstudents. during this time, 
being president of stanford became a full-time job of emer-
gency management. this was not the job that pitzer wanted. 
While turmoil may have many exciting aspects and present 
critical challenges to a university president, if your interests 
are in the development and intellectual management of a 
university, turmoil becomes just a distraction taking away from 
the real business of a university. after three years, pitzer left 
stanford. he was 57 years old and had abandoned any type 
of research program when he moved to stanford.

berkeley iV 1971-1997

the berkeley chemistry department immediately invited 
him back as a professor. pitzer was touched profoundly by 
this offer. it seemed that at 57 his best years as a researcher 
were likely to be behind him, especially as he had been out of 
research at stanford. he set out to prove that his colleagues’ 
faith in him was not misplaced. the result was astonishing: 
211 of his 405 papers were published and his three most 
highly cited papers were produced after this final return to 
berkeley. the main themes of his research in this period, 
in order of number of publications, were:
1. developing and using a new method for describing the properties 

of ionic solutions;
2. developing and using quantum chemical calculations for molecules 

where relativistic effects are important;
�. continuing the work started in the mid-1950s on the properties 

of fluids; and
4. describing the thermodynamics of various systems. pitzer also 

published a variety of papers during this period  that are not so 
neatly categorized.
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pitzer’s first research publications after returning to 
berkeley were concerned with developing an empirical 
method for predicting the thermodynamic properties of 
ionic solutions. debye-hückel theory describes the limiting 
behavior of electrolytic solutions, but it becomes inaccurate 
at rather low ionic strengths even for 1:1 electrolytes. Various 
approaches had been proposed for extending descriptions of 
ionic solutions, but all suffered either from limited accuracy 
or required too many empirical parameters. pitzer exam-
ined the theoretical underpinnings carefully and proposed 
a formula for describing the thermodynamic behavior of 
ionic solutions requiring a minimal number of empirically 
determined parameters. he followed this paper with another 
giving the values of his parameters for 227 pure electrolytic 
solutions and yet another describing how mixed electrolytes 
should be treated. these three publications are his most 
highly cited in the order just listed. this method for treating 
the thermodynamics of ionic solutions is widely used in many 
fields, particularly geology.

this work highlights a major aspect of pitzer’s creativity 
in which he used statistical mechanics to gain insight into the 
best way to develop empirical methods that work. in the case 
just described he did this for ionic solutions. the approach 
he used for ionic solutions of a theory paper followed by 
useful tabulations is remarkably similar to one that he used 
in extending corresponding states to obtain a more accurate 
treatment of the properties of fluids. it is interesting to note 
that two of the papers on corresponding states of fluids are 
among his 10 most highly cited. in total there were 12 papers 
in this initial series on ionic solutions and many other papers 
on electrolytes not labeled as part of the series, totaling far 
more than the number in the corresponding states of fluids 
series. after returning to berkeley, pitzer published well over 
100 papers on the properties of ionic systems.
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about this time pitzer began to be more deeply interested 
in the effects of relativity on quantum chemical calculations. 
he began with a paper on the effect of the f-shell filling 
on atoms. at that time there were good nonrelativistic and 
relativistic hartree-fock calculations on the row from hf to 
bi. he set out to distinguish the effects of relativity from 
those resulting from screening by the f-shell. to explore 
f-electron screening he carried out nonrelativistic hartree-
fock calculations comparing the results on normal atoms to 
those on pseudo-atoms without the f-shell electrons with the 
nuclear charge reduced by 14. these were ground-clearing 
calculations; his real interest was in the effects of relativity 
on chemical bonding. he explored this by considering the 
reactivity of several heavy elements and the stability of their 
compounds finding one of the major effects arises from 
spin-orbit splitting (a relativistic effect) of p electrons. 
the relativistic orbitals p1/2 and p�/2 are not bonding. in 
order to get full p electron bonding the linear combination 
 p1/2/√�+ p�/2 √ 2/� must be used. this requires a promotion 
energy corresponding to 1/� of the spin-orbit splitting.

around this time the need to have methods for carrying 
out quantum chemical calculations on systems with many 
electron atoms became apparent. Goddard and his students 
attacked the problem of doing such calculations by developing 
effective core potentials, which did not contain relativistic 
effects. y. s. lee,  W. c. ermler, and pitzer then developed an 
effective core potential methodology that included relativistic 
effects. a few years later his son russell became interested 
in carrying out calculations on molecules containing many 
electron relativistic atoms and utilized his father’s approach 
developing a method to utilize molecular symmetry to 
eliminate complex hamiltonian matrix elements for most 
molecules having symmetry, greatly reducing computation 
times and improving calculational efficiency.
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starting in 1975 and continuing into the early 1990s, 
pitzer was deeply involved in ab initio quantum chemistry 
calculations primarily those involving molecules with heavy 
atoms. his paper production in this area peaked around 
198�. all together pitzer published �1 quantum chemistry 
papers after returning to berkeley.

not all of pitzer’s work after returning to berkeley was 
in theory and calculation. he established a program in low-
temperature calorimetry to investigate nuclear spin species 
conversion in methane. this harked back to the low-tempera-
ture spectroscopy on spin species conversion in methane 
that he did at rice. a careful investigation of solid methane 
containing a small amount of o2 to catalyze the spin species 
conversion revealed a thermal anomaly centered around  
1 k that could be followed down to about 0.5 k. the entropy 
change associated with this conversion indicated that about ¾ 
of the molecules were being converted. at that time several 
structures for solid methane had been proposed. one of 
these had ¼ of the molecules in a very symmetrical site and 
¾ in unsymmetrical sites. thus, the fact that about ¾ of the 
molecules underwent conversion at the thermal anomaly 
provided excellent evidence for this particular structure. 
experiments without o2 catalyst did not exhibit the 1 k 
thermal anomaly.

much later pitzer developed an experimental program in 
measuring the critical properties of electrolyte solutions and 
collaborated extensively with experimental groups measuring 
the properties of electrolytes. however, it seems fair to say 
that pitzer was always primarily interested in theory and 
calculations but always theory and calculations related closely 
to experimental data.

his research during the last years of his life was exclusively 
in thermodynamics and almost exclusively in the properties 
of ionic systems. there are an enormous number of electro-
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lytic solutions. a number of these systems exhibit interesting 
behavior, and he found encouragement in the success of his 
approach in describing this behavior. perhaps the strongest 
encouragement for continuing this line of research was the 
enthusiastic reception given this work by workers in geology 
and oceanography, who found his quantitative description of 
electrolyte solutions extremely useful to their research.

i remember kenneth pitzer remarking a few years before 
his death that most of his still living contemporaries had 
abandoned research. i felt this remark reflected both pride 
in still being productive and perhaps a little puzzlement 
that someone would willingly give up the source of so much 
pleasure and satisfaction. kenneth pitzer was vitally involved 
in the research enterprise until his death.

many speCifiC pieCes of personal information related here were obtained 
from a series of interviews with kenneth and Jean pitzer conducted by 
sally hughes and Germaine laberge. these, together with a number 
of interesting short pieces and fragments concerned with kenneth 
pitzer, are available as a single pdf file from the bancroft library, 
university of california. ann pitzer and russell pitzer, consulting 
with John pitzer, provided new information and corrections. melissa 
kean, the rice historian, reviewed the manuscript and suggested 
many editorial changes that i happily adopted.
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