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ABSTRACT: Francis O Rice discusses his |life and career in
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Engl and, his studies at Princeton, and his teaching at New
York University. The interview elucidates Rice’ s teaching,
research, and adm nistrative activities at the Johns Hopkins
university and the Catholic University of Anerica. O centra
concern is Rice's theory of free radicals. Ms. Katherine
Rice contributes to the interview by discussing her husband s
professional activities and renenbering several of his closest
col |l eagues. The interview concludes with an appraisal of the
pl ace of science in Catholic universities and an expl anati on
of the Laidler-ADX controversy of the m d-1950s.
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| NTERVI EW Francis O Rice
O her participants: Ms. Katherine
Ri ce and Ms. Joan Tweedel |
(his personal secretary)

| NTERVI EVED BY: John A. Heitmann
PLACE: Sout h Bend, I ndiana, and M shawaka,

I ndi ana
DATE: January 4 and 5, 1984
Heitmann: |1'mwth Dr. Francis O Rice in South Bend, I ndiana.
["mgoing to interview himtoday in his office and tonorrow
at his honme. Dr. Rice, | knowthat you were born in 1890 in
Li verpool. Who were your parents and did you have brothers

and sisters?

Rice: | come of Irish stock. M father was born in the north
of Ireland; ny nother was born in the south of Ireland. They
nmet in Liverpool where |I was born and educated. As far as |'m
concerned I'mEnglish. M father's people were farners in
Ireland. Due to troubled tinmes there they em grated, as did
ny father. He had sone job on the railway in Liverpool.

After he retired ny parents noved to the north of Ireland.

Hei tmann: WAs he educated in a university?
Rice: He had very little education. He recognized that | had

an interest in chemstry, however, and he did all that he
could to encourage ne to study it. He even allowed ne to have

a |l aboratory in our hone when | was a boy. It's now al nost a
century since those days and I have no nenory at all of what |
did there. | doubt it was anything of any inportance at all

Heitmann: Did your nother also encourage you to do chem stry?

Rice: No, | have no recollection that she had any know edge
of it.

Hei tmann: Do you have brothers and sisters?

Rice: | was the eldest in the famly. | have a younger
brother if he's alive. 1've lost touch with him His
inclination was towards mat hematics. He taught mathematics in
a high school in Manchester. | also have two sisters. One is

married and one is not. They live in our home, or what was
our home, in Irel and.

Hei t mann: VWhere in Ireland?

Rice: About six mles south of Armagh which is the capital of



Northern Ireland, |I think. It's a historic little town. Qur
home was right on the border between U ster and the Free
State, although technically in Uster. | think | have a

pi cture sonepl ace of the house.

Hei tmann: How did you get interested in chem stry at such an
early age? Wre there any nmagazi nes that you read or was it
just the tinmes?

Rice: | sinmply don't renmenber. In the high school we had a
course in chemstry taught by a man nanmed Udall. | was a
prize student.

Hei tmann: This was in Liverpool ?
Rice: In Liverpool

Hei tmann: W tal ked about your honme | aboratory a bit and how
your father encouraged you.

Rice: M famly are farmng stock and the only thing |
renmenber at all of any kind of gift inny famly was ny
father's work with a machine. A neighbor bought it. It was
for cereal.

Heitmann: A kind of mll?

Rice: Yes. Cereal cane out at one end and waste at the
other. No one could get it to function until ny father worked
onit. That's the only thing | renenber. Apparently | did

I nherit sonething of that.

Heitmann: You did all your studies at the University of
Li verpool. |Is there any reason why you chose to go to
Li ver pool ?

Rice: Wll, in England there were two maj or universities,
Oxford and Canbridge. There were also four northern

uni versities: Leeds, Manchester, Liverpool,and Sheffield.
Since | lived in Liverpool and the university was in the town,
| went to Liverpool. | renenber |ooking at the papers one
norning on the way to school to see which of them nmade the
nost telling statenent about a great piece of news. | decided
that the Liverpool Mercury had. The statenment was, "Titanic
Founders with | 800 Soul s"--nothing nore than that.

Hei t mann: Who was your chem stry professor at Liverpool?
Rice: | think E. Baly, in spectroscopy, was ny major
professor. A man by the nane of Henry Bassett was al so there,
as was F. G Donnan.

Hei t mann: \What type of research did you do there?

Rice: ©Oh dear, | don't renenber.
2



Hei tmann: Do you have any other nenories of Liverpool?

Rice: | won a scholarship to Liverpool and at that tinme | had
no doubts that | wanted to go into chemstry. O course | got
ny B.S. degree, ny MS. degree, and ny D.Sc. in chemstry. At
that tinme the D.Sc. was a higher degree in the sciences than
the Ph.D. You had to distinguish yourself in science to be
granted it.

Heitmann: | guess World War | started right when you were in
gr aduat e school .

Rice: | was really fortunate that a good deal of the research
that | had done was on TNT.

Hei tmann: |t nust have been about 1916 when you started this
wor k.

Rice: No. | did the work at the university after the
outbreak of war in 1914. | had to do a lot of travelling. At
that time I went down to London and went into Oficer's
Training School. Before | was called for active duty a fanous

physi ci st was shot at the front and the British Governnent
suddenly realized that, as they put it, they could not afford
to use their scientists as cannon fodder. Accordingly, | was
assigned to the Mnistry of Munitions in [916. They had to
build plants and I was sent round to be a chem cal advi sor

because a good deal of ny earlier research was on TNT. | knew
a good deal about it. People think of it as a very dangerous
thing. [It's not a dangerous substance at all, except under

speci al circunst ances.

Hei tmann: You becane a theoretical chem st, but you had sone
very practical experience.

Rice: Onhyes. In the war. | worked on expl osives.

Heitmann: Did you do any desi gning of machinery and
appar at us?

Rice: No, that was nore of an engineering thing. The
engi neers, you see, were very good.

Hei tmann: And you were involved in managi ng.

Rice: Yes, rather soon | becane the nanager of H M Factory
Br adl ey.

Hei tmann: This was in Liverpool ?
Rice: That was in Yorkshire.

Hei tmann: Well, when Wrld War | ended you cane to this



country.

Rice: In 1914 1 had won a very valuable travelling
fellowship. |It's called "The 1851 Fellowship." | still have
a letter fromProfessor Rubens from sonmewhere in Germany
saying that he would be delighted to receive nme as a student.
By great good luck I had not gone to Germany before the war
broke out. At the end of the war | therefore still had ny
travelling fell owship. Understandably, a beaten and

i npoveri shed Germany was no | onger the place to go for
postdoctoral study. Hugh Taylor, a fellow student who had
gone to the U S., said, "Wiy don't you conme to the U S. on
your fellowship.” | did.

Resi dents of both countries speak English, although
sonetimes the words have different meanings. At Princeton
once wanted a particularly long kind of a screwdriver and |
wanted to know where an ironnonger shop was. Nobody had ever
heard of such a thing. What | had wanted was a hardware
store. If you ever go to England don't go tal king about a
hardware store. You want an ironnonger shop

Hei tmann: Can you renenber your first inpressions of this
country? | knowit's |ong ago.

Rice: Yes. 1919 is long ago! | went to Princeton because
Hugh Tayl or was a personal friend of mne. He was on the
faculty at Princeton. The Princeton chem stry departnent was
not very strong at that tine.

Hei tmann: \What were Taylor's research interests?

Rice: He was a physical chem st interested in how fast a
reaction went and how it was affected by the changing
tenperature. The speed of reaction varies very markedly with
increasing tenperature and I was interested in know ng whet her
accur ate neasurenents of the speed of a reaction could be
dupli cated el sewhere provided the tenperature was the sane.
This proved true. | was one of the first people to prove

t hat .

Hei tmann: You were at a critical juncture when physical
chem stry becane joined with organic chem stry.

Rice: W called it physical organic chem stry. Chem stry was
di vided at that tine anong people who hardly knew each ot her,

organi ¢ chem sts and physical chem sts. Organic chenmi stry was

not physical chem stry. That is no |onger the case at all

Hei tmann: So you went to New York University in |920.

Rice: Yes, in 1920, when NYU offered nme an instructorship. A
year after that | was nmade an assi stant professor at NYU.

Hei tmann: You stayed there for four years.
Rice: That's right and those were very happy years. The head
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of the departnment at the tine was a man naned Arthur E. Hill.
He wasn't an el ected head; he was appoi nted head of the
departnent. But he was a very fair-m nded man. For exanple,
when a student went to himto ask his advice about choosing a
doctoral thesis topic, he would ask the student what he was
interested in. Usually the heads of departnents took nost of
the students, but H Il didn't do that. He divided up the
students with the nmen in his departnment. Mich of ny early
research on neasuring speeds of reactions was done at NYyU. It
gave nme an opportunity to go to Hopkins, which was, of course,
an advancenent.

Hei tmann: Do you renenber any of that early work?

Rice: Al of the work | did there had to do with precise
measurenments of reaction rates. There were good people there.
| remenber Kilpatrick who was a student of mne, and a man
nanmed Scott Lenkin who becane a teacher of chemstry at a

hi gh school. Hi's nane is probably not in the Anerican Men of
Sci ence, but that was in the early days.

Hei t mann: What courses did you teach?

Rice: Ten or twelve hours of teaching is a pretty heavy | oad.
Most people want a light teaching load, but | had a ten or
twel ve hour teaching load in New York University. Hopkins
made this offer to me and ny teaching | oad was too high. You
may say, ten hours, what do you do with the rest of your tinme?
Wll, it's at |east an hour of preparation for each teaching
hour. Then you've got to discuss problenms with your

students; that's another two or three hours a day. So, if you
have a schedul e of ten hours a week, you've got nearly a forty
hour week. You're kept pretty busy. At Hopkins | cane
ultimately to have only two hours of teaching per week.

Hei tmann: Who was t he departnent chairman? Do you renenber?

Rice: J. C W Frazer was then the departnment chairman at
Hopki ns.

Hei t mann: Was he a physical chem st?

Rice: Yes, | would call hima physical chemst. W A
E?;rick was there. O course, he made a | ot of noney with
Heitmann: We'll get back to him Was Emmet Reid there?
Rice: Emet Reid.

Hei tmann: Was Paul Emmett there? He may have cone |ater
Rice: | remenber the nanme, Paul Emett.

Heitmann: Well, it's not inportant.
Rice: Hopkins in the very early days was essentially a
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gr aduat e school .

Heitmann: It still is, although not as much.

Rice: Not as nmuch. It gives bachel or degrees now, and
there's a considerable college as well as the university
proper. | had no connection at all w th undergraduates. |
taught for two hours and then advised research students. Al
the remaining time was mne for nmy research. | was at Hopkins
for...

Hei t mann: Fourteen years.
Ri ce: Fourteen years. |924-]938.

Hei tmann: What did you teach in the two hours? Did you teach
a course in kinetics?

Rice: Wll, essentially sone kinetics of reactions. Wen
you taught only two hours in your own field you had hardly
anything to prepare. So, | was free to do research work and
see students. | didn't |eave Hopkins and go to Catholic

Uni versity because | was overworked; rather, | was |ured by
the salary, which was unheard of at that time, seven thousand
dollars per year. M nonthly salary at Hopkins had been two
hundred and forty dollars which, of course, had to be
augnmented with consul ting work.

Hei t mann: Goi ng back to Hopkins. Did the faculty have a
sense that it was the great departnent of chem stry in this
country? Did you all have a sense that it was falling from
the top rank during your period? Do you think it was still
one of the great universities in chemstry?

Rice: Yes, oh yes. The reputation of Johns Hopkins.
Actually, | should have stayed at New York University. But
t he nanme of Hopkins attracted ne.

Hei tmann: Going back to the early work you did at Hopkins; it
was on reaction rates.

Ri ce: Yes.

Hei tmann: One of the things I was wondering about was

whet her the first book that you published, The Mechani sm of
Honbgeneous Organi ¢ Reactions, was based on your |ecture notes
or on your course? It canme out around 1928 and was an

Aneri can Chem cal Soci ety nonograph. *

Rice: It was based on ny research work al though, of course,
ny |lectures were based on ny work.

*Francis O Rice, The Mechani sm of Honbgeneous Organic
Reactions fromthe Physical -Chem cal Standpoint, (New York
The Chem cal Catal og Conpany, Inc., 1928).
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Heitmann: Did sonmeone fromthe Anerican Chem cal Society ask
you to wite the book?

Rice: | don't remenber. Al | renmenber is that free radicals
wer e supposed to be nonexistent. Chemsts clainmed that there
were no such things as OHand CH and CH and CH in the

free state. | was, | suppose, one of the first who showed
that they did exist and that they directed the course of
chem cal reactions. O course, | was very fortunate then in
contacting Herzfeld. I'mtrying to renmenber how I contacted
Tel l er.

Hei tmann: | guess that you really began to seriously

I nvestigate these things called free radicals in the late
twenties. Did you initially start by reading the papers of a
German chem st? Wat was his nane?

Ri ce: Panet h?

Hei tmann: Paneth? Did you start reading his papers? Copying
hi s apparat us?

Rice: Essentially it was the nethod of Paneth and Hof edit z.
M wife and | were in Heidelberg in 1932-33 and we arranged to
neet Paneth in Berlin for about a week. Paneth canme fromthe
eastern part of Germany especially for our conference.

Hei t mann: Wen were you married?
Ri ce: 1930.
Hei tmann: Was your wife a student at Hopkins?

Rice: M wife always wanted to be a physician. After she
graduat ed from high school her father didn't want her to go
directly into a premed course. In 1922 no nedi cal school in
the U S. required nore than two years of prened studies. Her
father, who was a professor of mathematics at the University
of Illinois, said that she should have at |east four years of
| i beral education and then go on to earn a doctor's degree in
any field in which she qualified. He said, "No daughter of

mne is doing to grow up in a nedical school. |If, after you
have a Ph.D. you still want to go to nedical school, I will do
all 1 can to help you." So she took her doctor's degree with

E. V. McCollumin biochemstry, wth the idea of then going
I nto nmedi cal school

There was a wife of a professor in the math departnent
who was a matchnaker. She knew ny wife's family from math
associ ation neetings. (My wife's father had been President of
the Anerican Mathematical Association.) So, when Katherine
came to Baltinore in 1928 on a fellowship to McCol lum s
departnment, this lady told her that there were two bachel ors
on the faculty of Johns Hopkins University and that she should
marry one of them One of the nmen was J. C. Hubbard, a
physicist. | was the other.



Hei tmann: Your wi fe chose psychiatry as a profession.
Ri ce: Yes.

Heitmann: Was this later? | know for a while she was witing
books wi th you.

Rice: That was between our marriage in 1930 and the birth of
our second daughter in 1936. She worked with nme and then she
becane head of the chemi stry departnent of the College of
Notre Dane, Baltinmore, from 1933 through |936. W thought
that she m ght becone a chem st, but she is essentially a
physician. Actually, ny wife didn't go to nedical schoo

at Johns Hopkins until after the birth of our second
daughter. She finally got into the field of psychiatry,

al t hough she had originally thought to go into endocrinol ogy.
She put in two years as a research assistant to Curt P.

Ri chter, whose psychol ogi cal -endocri nol ogi cal research was
bei ng conducted in the Phipps Psychiatric Ainic at Hopkins
Hospital. It was obviously what she wanted and she was good
at it.

Hei tmann: Getting back to Hopkins again. Walter Patrick did
some outside consulting. Did other professors do consulting
at Hopkins or was Patrick pretty much an exception?

Rice: No, we all had to supplenent our university salari es.
Heitmann: Did you do sone consulting?

Rice: Yes. | did consulting. Al of us did some consulting.
O'ten our consulting income was greater than our university
sal ary.

Hei tmann: For whom did you consult?

Rice: A firmcalled Rohm and Haas.

Hei tmann: Oh yes, of Phil adel phia.

Rice: O Philadelphia. M. Haas was the president. | had
contact with himand | used to spend one day a week at his

pl ace in Phil adel phi a.

Hei tmann: Do you renenber what you were working on at Rohm
and Haas? Was it polyners? O course, plexiglas cane out in
| 935.

Rice: | don't renenber.

Heitmann: It's a hard question. O course you coll aborated
with Herzfeld and Teller. You knew Herzfeld in your day to
day life at Hopkins. Do you have any nenories of hinf

Rice: Oh yes, we were close friends soon after he cane to the
8



Hopki ns Physi cs Departnent around |926. He was best man at
our weddi ng and he was the godfather of our ol dest daughter.

| had been interested in speeds of reaction. Because a
free radical initiates a conplicated chain of reactions, |
proposed a conplicated nechanismto explain the reactions.
Herzfeld, who was primarily a theoretical scientist and who
had never done an experinent in his life, showed that these
reactions followed a sinple law in spite of their conplexity.
H s doing that greatly helped nme to get other scientists to
accept ny hypothesis. Herzfeld knew no nore chem stry than
t he average physicist, but he was very good and so was Teller.
| was very fortunate in making contact with both of them
Teller is a Hungarian, and of all the countries in Europe,
Hungary is the nearest to England in outl ook.

Heitmann: 1In 1938 you went to Catholic University at, |
guess, an inproved sal ary.

Rice: Salary was one reason. Another was that | ama
Catholic and I wel coned the opportunity to hel p upgrade the
quality of the science programat Catholic University which at
that tinme was not very good. | was fortunate to be a close
friend of Archbishop Curl ey, archbishop of Baltinore and

Washi ngton. Through the Archbi shop's introduction, the rector
of the Catholic University asked me to nmake a survey of the
chem stry departnent at Catholic University. | was also to
suggest what changes woul d have to be made in order to nake
Catholic University one of the | eading chem stry departnents
in the United States. That was in 1936, | think. After
handed him a devastating report, essentially recomendi ng
dism ssing all but one of the faculty, he offered ne the job
of fulfilling his assignnment. So in Septenber, 1938, | went
to the Catholic University in Washington, D.C., not as an

el ect ed departnent chairman, but rather as the appoi nted head
of the departnent--which is quite a different thing.

At that tinme, many of the people on the faculty had
gotten their degrees from Catholic University and had never
studi ed anywhere else. | wanted to change that tradition.
requi red that every faculty nenber in nmy departnent study at
the graduate | evel or teach for at |east a year at another
university. By doing that, | was able to build a very strong
depart nent.

Hei tmann:  You knew Archbi shop Curl ey when you were a
prof essor at Hopkins in Baltinore, is that right?

Rice: He was the Archbi shop of Baltinore and Washi ngton,
t hi nk.

Tweedell: Didn't he performyour marriage cerenony?

Rice: My wife is not Catholic so we were nmarried at the
archbi shop's house in Baltinore. Wen you' re not of the sane
religion you do have to be very careful that you're married
properly.
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Heitmann: Until very recently, Catholic institutions weren't
very strong in the physical sciences. |Is it changi ng now?

Ri ce: Yes.
Hei tmann: Do you have any thoughts about that?

Rice: Yes. 1In part, the weakness was caused by a prejudice
agai nst bi ol ogi cal science. You see, the biblical story of
creation, as far as science is concerned, is a |lot of
poppycock. But there is no prejudice at all against the
physi cal sciences.

Hei tmann: Karl Herzfeld also went to Catholic University,
didn't he?

Rice: Yes, he did. Karl was Catholic too. | was close to
him Karl had a consi derable edge on ne. He proved that the
conplicated nechanismthat | had devised was in disagreenent
with the ol der sinpler arrangenent.

Hei t mann: Wen you cane out with this very unusual
interpretation of how organic materials cone together and
react, were you supported or opposed? Did other scientists
care? Did they think that it was just another crazy idea.

Rice: Certainly.
Hei tmann: Had you a | ot of graduate students at Hopki ns?

Rice: Not very many. The systemthere was not very good.
Wien a student was ready to initiate his research for his
doctoral dissertation, it was mandatory that he talk with
every faculty nenber. He was perfectly free to choose to work
with any of them | don't believe that was al ways a good
system but they prided thenselves on their great freedom
there. O course, it nmeant that a man |like Patrick who had a
successful practical venture had a | ot of students.

In 1924, when | went there, the adm nistration added three
young nmen. One was a nman naned Bi chowsky; the second was
H C Urey, the Nobel Prize wnner; and | was the third.
Bi chowsky di ed about | 950.

Hei t mann: What was his field?

Ri ce: Bichowsky was a remarkable man. H's field was the
whol e wor | d.

Hei tmann: I ncluding the arts?

Rice: Onh yes. He painted. He had no religion of any kind.
One tine, ny wife and I, with Bichowsky as our guest, were at
our cottage on the Chesapeake Bay. W went to Mass and he
spent the time making a painting of the cliff and beach bel ow
our cottage. The reason why he is not now renenbered is
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because he went in every direction. He left Hopkins. He went
to Col unbi a.

Heitmann: Did any conpanies, |ike GV recognize the
signi fi cance of your work?

Rice: | don't think so. It was generally believed that free
radicals didn't exist.

Hei tmann: One of the great problens during that period was
the production of tetraethyl |lead. The Ethyl Corporation was
getting started and Thomas M dgely was wor ki ng on these

probl ens. You were right in the mddle of a very big thing
comercially.

Rice: | didn't recognize that at the tinme. | renenber | took
out sone patent or another and wote to the Du Pont Conpany to
ask whether they would be interested. Boy, were they down

qui ckly. But they were afraid..

Hei tmann: You didn't have any contact with Carothers?

Rice: No, | don't think I knew him | think Carothers died
qui te young.

Hei tmann: He was about forty, |I think. He was in Baltinore
for sonme tinme because he received psychiatric treatnent at
Johns Hopkins. Hugh Tayl or was al so at the top of sonething
comercially, that was polyethylene. He nmade polyethylene in
the | aboratory and never really recognized just how
comercially significant it would beconme. | have al so
noticed, while | ooking at your papers, that a nunber of your
graduat e students had been supported by fell owships from

Du Pont and GM That was one reason why | wondered whet her or
not conpani es had expressed sone interest in supporting your
research

Rice: There was a an extraordinary chap at the departnent
naned Neil Gordon. He used to go around to different

mauf acturers and say, "We're educating the wong kind of man.
We should have State Fellows, that is, the best students from
all the different universities in North Carolina. W should
then send themto Hopkins for four years, pay thema big
stipend, and give thema doctoral degree.” He got a |ot of
noney for the chem stry departnent fromdifferent chem ca
organi zations. O course, the conpanies were not conpletely
altruistic. | suspect that the students who received the
doctorates then went to work for them

Hei tmann: You and G asebrook published a very inportant
paper . *

*Francis O Rice and AL L. d asebrook, "Thernmal Deconposition
of Organic Conpounds fromthe Standpoint of Free Radicals Xl ,"
Journal of The Anerican Chem cal Society, 56 (1934): 2381-3.
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Rice: That's right. | think it was on the bival ent carbon..
Hei t mann:  Car bene.

Rice: Carbene. There was a big argunent then on whether or
not they were stable. The two oxides of carbon, the CO and
CO, are both stable; but what about CH, is that stable?
think it's pretty well settled nowthat it isn't. It has a
short life.

Hei tmann: During your |ast few years at Hopkins you and your
wife did a lot of work together. The two of you wote a book
on free radicals.* Several of your children were born in
Balti nore during those years. Did your wife work in the

| aboratory? Did she help you with the witing?

Rice: For a while she worked in the |aboratory. For a while
she al so hel ped ne a good deal with the witing.

Hei tmann: She had an appoi ntnent at Notre Dane Col | ege,
didn't she?

Rice: She was on the faculty at Notre Dane.

Hei tmann: You went to Catholic University in 1938. D d you
do any war work after World War Il started?

Rice: Yes, | did do sone.

Kat herine: The day that war was declared, Frank cabled the
British Mnistry of Muinitions and asked whet her they wanted

hi m back. This was the last thing on God's earth that they
wanted. They were afraid of being bl ockaded by U boats. They
were trying to get people out of the country and therefore did
not want Frank Rice back there. They suggested to himthat he
work on chemical warfare with the Americans.

During World War 1l therefore, he not only taught at the
Catholic University, but he also served as a consultant to the
federal government, advising about chemical warfare. He was a
"dol | ar-a-year"” man. At first, the governnent sought advice
about the disposal of the byproducts of nmunitions plants.
There were no consi derations about the di sposal of nuclear
waste at that time. Frank chaired a commttee. He and his
col |l eagues woul d visit various sites. As an Englishman,
however, he didn't have total clearance. Oten, the other nen
woul d |1 ook over the situation and report to himin great
detail. He was the only one of the group who had had any
experience in this field, having worked with nunitions during
the first Wrld War.

Frank continued to teach during the war or we woul dn't
have had any inconme. | think that all of the "dollar-a-year"
men had i ndependent inconmes. The governnment didn't take

*Francis O Rice and Katherine K. Rice, The Aliphatic Free
Radi cal s (Baltinore: The Johns Hopkins Press, 1935).
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full-time people and call them "dollar-a-year" nen.

Hei tmann: At any rate, you continued your research with free
radi cal s?

Rice: Onh yes.

Hei tmann: And you actually went in different directions with
the free radicals at Catholic University, trapping themat | ow
t enper at ures?

Ri ce: Yes.

Hei tmann: You al so prepared new types of free radicals as
wel | .

Rice: Yes. | think at about mnus a hundred and seventy. |
wanted to find out if they were reasonably stable. | haven't
found any as yet. It may very well be that the gasoline of

the future will be a very cold gasoline so that you coul d get
hal f way across the country using only about twenty gall ons.
It's quite a possibility. That's what |'mworking on now in
the laboratory. |It's a curious thing that the U S. is not an
oil rich country. W inport quite a bit of it.

Heitmann: So you're trying to apply your ideas about free
radicals to alternative energy sources?

Ri ce: Yes.

Heitmann: |In 1959 you retired from Catholic University and
went to CGeorget own.

Rice: | could have retired from Catholic University when |
was sixty-five. | had to retire when | was seventy. So, |

went therefore to Georget own.
Wthin three nonths of comrencing ny work at Georget own

as a research professor, | was asked to becone tenporary
director of the chem stry departnent. | accepted the
appointnment for a three year term | left Georgetown in 1962

because | wasn't getting along very well with the dean of the
graduat e school and because a fornmer student of mne, MIton
Burton, got Notre Dane to offer nme a job. O course, when
you' re seventy-two and soneone offers you a good academ c j ob,
you accept it, even if it is in the Mdwest. So, that's how I
ended up at Notre Dane. | was on the faculty in the chemstry
departnment for six years. | retired then. Now | do sone

i ndependent wor k.

Heitmann: Did you teach any courses at Notre Dame while you
were there?

Rice: No. | had a very grandiose title, Professor of
Chem stry and Princi pal Research Scientist at the Radiation
Laboratory. | held that position for six years before
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retiring and building a |laboratory in nmy hone. At that tine
we had a private house. O course, when you're living in a
house, the roof |eaks or the grass has to be cut; so five
years ago we noved here and we have these two adjoi ni ng

apartnments. These are two units with two kitchens. | nade one
of the units into a | aboratory.
I still think that free radicals nmay be of use in the

practical world. The only thing that I have to do is to get
a source of free radicals that's very cheap and plentiful and
that will last. Mny free radicals are stable at liquid
nitrogen tenperatures. Because they are, there is a
possibility that they will be the fuel of the future. It wll
be about four tinmes nore powerful than the best gasoline you
can buy.

Heitmann: You're still very active.
Rice: Oh yes.

Hei tmann: You have seen chem stry change from being al nost a
brand new profession to becom ng an integral part of our
society. Wuat do you think was central to chem stry's

changi ng?

Rice: Let ne think about that and answer tonorrow. Let
me al so think about what chemstry is likely to becone when
none of us are around any nore.

Hei tmann: There are a nunber of questions we will discuss
tonorrow with your wife. Perhaps now | could take a picture
of your apparat us.

Heitmann: | amnow at Dr. Francis Rice's hone in M shawaka
Indiana. | shall initiate today's interview by asking Ms.
Kat herine Rice some questions. Ms. Rice, you attended the
University of Illinois as an undergraduate?

Kat herine: Yes. M father, an Englishman, was on the faculty
of the University of Illinois. He was a mathematician and had
gotten his degree at the University of Gottingen in Gernany.

At that time Gottingen was the mathematical center of the
wor | d.

Hei tmann: \Wat was your mai den nane?

Kat herine: Kenpner. After ny father got his doctorate at the
University of Gottingen, when | was about four or four and a
hal f years old, he wanted to settle in an Engli sh-speaking
country. Going back to Britain wasn't very practi cal

however, if he w shed to advance hinself professionally. So,
he didn't go back to England. He had offers from Brown
University and the University of Illinois. | don't know if he
had any others. W settled in Illinois and | grew up there.
In 1925, or two years after | had enrolled at the University
of Illinois, ny father got an offer to head the mathematics
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departnent at the University of Colorado. Although |I wanted

to stay at Illinois, | was yanked away fromthere and taken to
the University of Colorado. But it turned out that | got a
much better education there. | was one of only two

bi ochem stry maj ors.

Hei tmann: After you finished at Col orado, you went to
Hopki ns.

Kat herine: Yes. | got a scholarship to work under MCol | um
and got ny doctorate there in biochemstry.

Hei t mann: How did you neet your husband?

Kat herine: Through a matchmaker, the wfe of a math professor
at Hopkins. He knew ny famly and | had nmet himin Boul der
one sunmer.

Hei tmann: You husband was telling ne that this norning. A
mat hemati cs prof essor.

Kat heri ne: Pr of essor Cohen.
Hei t mann: Cohen?

Kat herine: Yes, Cohen. | don't renenber his first nane. He
was at Hopkins on the college math faculty and ny father had
enpl oyed himone or two sunmers in Boulder. Ms. Cohen was an
I nveterate matchmaker. Shortly after | got to Baltinore she
called nme and said, "lI've got two nen you have to neet. You've
got to marry one of them" She said, "One of themis Charles
Hubbard in the physics departnment and the other is Frank Rice
in the chem stry departnent. One of these two has to be just
right for you." She didn't know ne very well, but | guess she
knew me better than | thought she did. Wll, all that year
she was so busy getting her own daughter married that she
couldn't ever get around to it. Finally, Ms. Cohen call ed.
She told nme that Charles Hubbard had gotten married. "But,"
she said, "I've got to have you neet Frank Rice in a hurry now
so that nothing will happen to him" So, on Novenber 1, she
set out a four-table bridge party. Ms. Cohen nade a very big
thing of the fact that Frank and | had each just noved into
new apartnments. At that time, | was a graduate student and he
was a tenured associ ate professor.

After the bridge party Frank offered to take ne and a
friend hone. Well, we dropped ny friend off and then I
invited Frank to come to ny apartnment. He |ooked at ne
absol utely scandalized! This was probably 12:30 a.m |
assured himthat in East Baltinore that was quite acceptable.
W often worked in the laboratory until 10:30 p.m or 11:00
p.m and would adjourn to one or another's apartnent,
sometimes in couples, sonetines in threes, to have sone cocoa
or tea. | told himthat even if he were seen com ng out of
the house where | live his reputation would be quite safe! So
he cane upstairs with ne.
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Heitmann: Did you visit Frank at his |aboratory quite
frequently after that?

Katherine: Oh, | saw himvery often after that but not very
much in the lab. On Novenber |10 he had asked me to marry hini
This froma man who had never been married, or even engaged,
and who was over thirty-nine years old. He was very sure of
hi nsel f.

Hei tmann: Was Edward Teller...?
Kat herine: Was he paranoid when | knew hi nf

Heitmann: | didn't want to ask the question like that, but
that's about right.

Katherine: No. | did not notice a paranoid tendency until he
attacked Oppenheiner. | thought the obsessive preoccupation
with the Russians was understandabl e because he had had a
horri bl e and dramati c escape from Hungary to get to this
country--wal king long distances and so on. Terrible, terrible
situation. But |I've known ot her people who have had siml ar
horri bl e experiences and |I've finally concluded that such
situations either nake one extrenely bitter and paranoid or an
exceedi ngly tol erant person.

Hei tmann: Frank was also really close to Herzfeld?

Kat herine: Ch very true. Frank cane to Hopkins in 1924 and
| think Herzfeld cane to lecture in 1925. He was invited
either to cone back or to stay. Karl was best man at our
weddi ng and our ol dest daughter's godfather. Frank and Kar
had a close friendship which |I soon shared. Less than a year
| ater Joe and Maria Mayer cane into the department and the
five of us had a very good relationship. Karl wasn't narried
t hen.

Heitmann: Did Karl ever marry?

Kat herine: Yes. | renenber the tine he called and told ne
that he was going to marry Regina Flanery. Eventually, Karl
| eft Hopkins and went to Catholic University as head of the
physi cs departnment.

Hei tmann: He was a very good physicist.
Kat herine: He was an outstandi ng physicist.

Heitmann: The interesting relationships are the relationship
bet ween Frank and Karl on the one hand and with Teller on the
ot her hand. Was the collaboration different?

Kat herine: Yes, the two relationships were different, very

different. Scientifically Karl did a great deal for Frank's
t heory.
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Hei t mann: | think it was | 938.

Kat herine: Probably 1938. That changed the attitude of
scepticism if not of ridicule, which this theory of

free radicals as involved in the pyrolytic deconposition of
organi ¢ conpounds had engendered. For years chem sts had been
teaching that there are no such things as free radicals.

Al ong cane Frank who said that every heated organi c conpound
starts to deconpose and produces free radicals.

Hei tmann: | asked Frank this question, and I want to ask you
as well. During the ten years when Frank proposed this idea
and it really wasn't accepted, did he have supporters on the
one hand and violent detractors on the other?

Kat herine: OCh yes. There were nore detractors.
Hei tmann: Can you think of any?

Kat herine: Well, Hi nshelwod was the | eading detractor. He
had an opposing theory which I can't recall at this tine, but
he absolutely denied the free radical theory of snmal

per cent age deconpositions. Hi nshel wod got the Nobel prize
for that. Only two years later, Frank and Karl presented
theoretical justification for the free radicals.* Hi nshelwod
had Frank's Nobel prize. I'ma little bitter about that. I
woul d have |iked Frank to have won the Nobel prize.

Hei t mann: Did Frank and Hi nshel wood ever neet?

Kat herine: Ch yes. As far as | know they hadn't known each
other in England. After he cane to Anerica, however, Frank
went back to Europe for a few weeks during alternate sumers.
H s parents were there and he wasn't nmarried at the tinme. He
certainly had contact with Donnan and E. Baly, who had taught
himat the university. He also reestablished connections with
one of the secretaries in the departnment. |'msure that he
contacted scientists while over there. | never thought to ask
hi m whet her he knew Hi nshel wood until they clashed in the
literature

Hei tmann: Were there any Anerican detractors?

Kat herine: The textbooks were all teaching that there were no
such things as free radicals. So, in a sense, the teachers in
bot h hi gh school and coll ege were detractors.

Heitmann: Did Frank have any contact w th Hugh Tayl or?

Kat herine: Ch yes. Hugh Taylor and Frank had known each
other at the University of Liverpool. Frank was the best

*Francis O Rice and Karl F. Herzfeld, "Thernmal Deconposition
of Organic Conpounds fromthe Standpoint of Free Radicals VI,"
Journal of the Anmerican Chem cal Society, 56 (1934): 284-09.
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man at the Taylors' weddi ng and the godfather of their ol dest
daughter. She, in turn, is godnother of our youngest
daught er.

Hei tmann: What did Taylor think of Frank's ideas?
Kat herine: He was supportive.
Heitmann: So he was really an Anmerican supporter.

Kat herine: Yes, he really was. | don't think he published
very much about it; he didn't make it a major issue. But |I've
heard Tayl or gi ve sone addresses, for instance the one at
Frank's seventieth birthday party, when he spoke about "an
angel anong fools."

Heitmann: Did he call Frank an "angel anong fool s"?

Kat herine: Yes. Hugh Taylor never mnced words. As a matter
of fact, Hugh Tayl or was responsible for Frank's comng to
Aneri ca.

Hei tmann: Yes, he told ne about that.

Kat herine: | don't suppose that he lived with the Tayl ors,
but he mght just as well have been canping with them during
his first year in Arerica when he was at Princeton. After he
accepted an offer from New York University, he still went to
parties at Princeton. He would sonetinmes invite the Taylors
up to New York City.

Hei tmann: Wen you noved to Catholic University, did you nove
to the suburbs of Wshi ngton?

Katherine: Yes. W lived in a suburb of Silver Spring called
Wodsi de Par K.

Heitmann: Wiile Frank was at Catholic University he spent a
|l ot of time doing adm nistrative work.

Kat herine: Well, he was head of the departnent. | wanted him
to stay entirely in research. He had had a marvel ous
appoi nt rent at Hopki ns where he had done very little teaching.
I think that he taught only one sem nar each senester and
advised his Ph.D. candidates. He was essentially a research
professor. | had always held research in nmuch higher regard
intellectually and scientifically than teaching. Frank
doesn't agree entirely with ne on that. He won an award from
t he Manufacturing Chem sts Association of Anmerica for being

t he best teacher of college chemstry in the United States.

Heitmann: Did he teach freshman chem stry?

Kat herine: He taught freshman chem stry after he arrived at
Catholic University. | thought that too was a waste, but he
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said, "That's where I'mgoing to pick up my chem stry majors."
And he was right. He was an outstandi ng teacher, beyond
question. How he taught four hundred and fifty young peopl e
chem stry at one tine is beyond ne.

Heitmann: It's really difficult.

Kat herine: But he did it and the quality of his teaching was
very high.

Hei tmann: But he kept on doing research, didn't he?

Kat herine: He couldn't do nuch. G aduate students |argely
carried out his research. Before he became head of the
departnment, Dr. Hardee Chanbliss, the previous chairman, had
had a very |l arge and el egant office and an anteroomfor his
secretary. Frank immedi ately converted Chanbliss' office into
a library and greatly expanded the university's collection of
chem stry books. He used the anteroomas his office. He also
had his apparatus for free radical production placed on a
large lab table and set in the space between the door and his
desk. He did that so that he could work with it whenever he
had sone free tinme. You couldn't get in or out of his office
wi t hout having to wal k around t he apparat us.

Hei t mann: He showed me a picture of that.

Hei tmann: Tell nme nore about Frank's scientific colleagues
and his relationships with them

Kat herine: Bichowsky knew Frank before | did. Frank came
into the chemstry departnent at Hopkins with two ot her young
men, Harold Urey and Bi chowsky. The three of them becane good
friends. They formed their own little clan at Hopki ns because
the ol der scientists set thenselves apart fromthe much
younger nmen. They were given both an inordinately |arge
nunber of students to teach and the | ess precoci ous ones as
well. The senior nmenbers took the creamoff the top

Hei t mann: Frazer and Rei d?
Kat herine: Yes, especially Reid and Patri ck.
Heitmann: Did Frank admre Uey very nmuch?

Katherine: Ch yes, | think so. They were good friends.
Harol d |l eft Hopkins first. The three of themcane in | 924 and
Harol d left in 1927 or 1928. Bichowsky left |ater to becone
director of the Naval Research Laboratory in DDC. He was al so
in kinetics. He is one of those suprenely gifted peopl e who
have difficulty concentrating their energi es upon one task.
He's starred in Men of Science but he al so worked with Porter
Sargent on his murals in the Boston Public Library. Under a
pseudonym Bi chowsky al so conposed a nunber of pieces of

musi c. He al so published sone novels. One Sunday norning
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while we went to Mass in St. Frederick's, he painted the
picture of the cliff below our cottage. | was so

ent husi astic that when he next visited late in the fall |
asked himto paint the other scene.

Hei tmann: Your years in Baltinore were pretty wonderful .
Kat herine: Ch they were wonderful years.

Hei tmann: Frank had nmentioned sonething very interesting. |
asked him how he got to Catholic University and he nentioned
hi s connection with Archbishop Curley. D d Curley actually
persuade himto go down there?

Kat herine: No. Actually, the archbi shop persuaded the rector
of Catholic University to ask Frank to eval uate the
university's chem stry departnment. Frank put it way down on
the list of American chem stry departnments. So, the

ar chbi shop asked hi mwhat woul d be required to nake it

one of the ten |leading chem stry departnments in the country
and prom sed to provide himw th substantial support for that
pur pose.

Heitmann: | asked Frank this norning about this. Until very
recently, very good science just hadn't been done in Catholic
i nstitutions.

Kat heri ne: I know.

Heitmann: A |l ot of reasons have been forwarded to explain
this phenonmenon. 1Is it the Church that's responsible or is
it the social background of many Catholics? Do you have any
t houghts on this matter?

Katherine: | think that both here and in Europe the Catholic
popul ation as a whole is not nearly as intellectually oriented
as Jews and a great nmany Protestants. Catholicismis so
important to Catholics and they're so sure that the Church has
all the answers that they're not nearly as concerned about

| earni ng as research scientists have to be.

Hei t mann: Did Frank have to overcome a |l ot of that kind of
t hought when he becane chairman at Catholic University?

Katherine: He was told that he could hire any qualified
person who applied for a position. |If two people, one

Cat holic and one non-Catholic had the sanme qualifications,
however, then he was to hire the Catholic.

Hei tmann: He has played a very inportant role in changing the
way that Catholic institutions regard science.

Katherine: 1Is that so? | didn't realize that. | knew that
he changed the chem stry departnent of the Catholic University
and that he had the support of Herzfeld who had noved a few
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years earlier to the Catholic University and headed physics.
Heitmann: In the | 950s Frank becane interested in | ooking at
wi der problens related to free radicals: space on the one
hand and the origins of life on the other.

Kat herine: Yes, | think you're right.

Heitmann: Wiy did he turn away fromthe | aboratory? Did he
need to extend his work?

Katherine: | don't think it was that so nuch, as that he

t hought free radicals m ght have had sonmething to do with the
origins of life. I think it was a natural outgrowth of the
free radical work. | don't know whether anyone has reported

finding the spectra of free radicals in the sun's spectrum
There is nethane in the sun. And I don't renenber the

chem stry involved, but | do remenber it seenmed a natura
outgrowt h of his previous work. Perhaps his friendship with
Urey, who was thinking very much along those |ines, also

i nfluenced hi s outl ook.

Heitmann: | think he was a great, creative scientist and that
his insight into organic reactions was phenonenal .

Kat herine: | couldn't agree nore whol eheartedly.

Heitmann: (To Dr. Francis R ce) You were involved for quite
sonme tine in studies on a battery additive, ADX . | was
wondering if you want to tal k about that today. Ws it Jess
Ri tchie who invented the substance?

Rice: He invented it. | don't know what Ritchie's history
was. He was not a scientist at all, but he invented a
substance nanmed ADX . When a car battery went dead, one
popped in a little package of ADX .

Heitmann: Don't they still sell that?

Tweedell: | don't think so. There was a big governnment

I nvestigation of it.

Rice: Oh, don't say that. It turned out to be a rare
chem cal with the formula NA SO, which cost about ten dollars
aton. (laughter) He was selling a little package for three

dollars. 1t was nothing but sodiumsulfate. | think it was
i n Boston.
Tweedell: | think it was MT.

Rice: MT and the Catholic University. By the way, do you
happen to have a copy of that letter we wote to the
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Washi ngton Post?* It got published.
Tweedell: | think we will find it. (Reading)

Because of the recent publicity given to the
subj ect of battery additives in which phrases have
appeared, such as, "Scientists on the staff of the
Massachusetts Institute of Technol ogy and Catholic
University" and "Tests by the Catholic University
and Massachusetts Institute of Technol ogy
Scientists,” it seens advisable to clarify the
position of the undersigned nenbers of the chem stry
departnment of the Catholic University of Anerica on
this subject. At no tine were experinments conducted
here or el sewhere under the sponsorship of the
Catholic University Chem stry Departnent. Any
consultation on battery additives undertaken by an
i ndi vi dual nmenber of the Chem stry Departnent was
perfornmed as a private project and w thout the
benefit or the advice or approval of the Departnent.
In short, we have had nothing to do with the subject
of battery additives and repudiate the inplication
that we endorse any of them

It is not our intention to enter into the
controversy concerning the nerits of battery
additives in general or of ADX in particular but
rather to affirmour faith and confidence in the
scientific nethod as the only safe way of arriving
at the truth in this matter.

Hei tmann: How did Catholic University get involved in this?

Rice: |Is there any nore stuff about that? Wsn't there sone
specul ation in the paper? |In the Post, about...

Tweedel | :  Here are clippings.

Rice: You may as well read that too. He may as well know.
It's hot stuff. You see, there was one nenber of the
departnent who did endorse ADX .

Hei t mann: Who was that?

Rice: Laidler.

Hei t mann: Lai dl er endorsed it? When?

Rice: It should appear here.

Tweedel | :  1953. W have a whol e book of newspaper cli ppings.
The National Bureau of Standards got invol ved.

*Alfred Friendly, "CU Experts Deny Battery Additive Tests,"
Washi ngton Post, 17 April 1953, pp. 1 and 10.
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Rice: Oh yes. The director got fired!

Hei tmann: The Director of the National Bureau of Standards!
It was probably, what's his nane, Astin?

Tweedel | :  There were congressional hearings on it.

Heitmann: Did you have to participate in the congressional
heari ngs?

Rice: No, | didn't actually. | walked out. This fell ow
Ritchie pours ADX into a battery and a |lot of scientifically
I gnorant senators... (laughter) ©h ny, hot stuff!

Hei tmann: How did Laidler get involved in all of this? Dd
t hey approach hinf

Tweedel | : He was consulting for that firm wasn't he?

Hei tmann: Apparently Laidler and the |aboratories at MT
endorsed this product. The National Bureau of Standards
tested it, however, and found that it was worthl ess.

Ri ce: That phrase was, "It was without merit," | think.

Tweedel | :  Sonehow, this becane a political thing. Because he
said it was no good, the chief of the NBS was fired. All
sorts of people then junped on the issue. Here's a whole book
full of political cartoons.

Heitmann: Well, really Frank, you were in the mddle of this.

Rice: That's so. Yes indeed. They said ny departnent
endorsed it.

Tweedell: Here's the article that includes the letter that |
just read.

Rice: That's right.
Tweedel | :  Yes. (Reading)

Seven nenbers of the Chem stry Departnent at
Catholic University yesterday di sassoci at ed
thensel ves fromtheir eighth coll eague over his
endor senment of the controversial battery additive
ADX . In a statenent bearing on the fight raging
over the National Bureau of Standards' adverse tests
of the substance and over the forced resignation of
its director, the Catholic University scientists
said they repudi ated the w de-spread public
i npression that they endorsed any battery additive.
They added that at no tine were any of the
experiments on the subjects conducted on the
sponsorship of the university Chem stry Departnent.
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What experinents one of their nunber did on his own,
they said, were w thout benefit or advice or

approval of the departnent. Their statenent was
obviously in reference to the work of the eighth
menber of the university's Chem stry Departnent, Dr.
Lai dl er, who has becone one of ADX 's nost energetic
chanpions. Oiginally enployed as a consultant by

t he manufacturer of the ADX , Laidler has since
become the scientific advisor of the Senate's Small
Busi ness Comm ttee, which has taken up the cause of
the battery additive. It was |earned yesterday that
a year ago Laidler wote a nine page report for

Pi oneers | ncorporated, the Gakland manufacturer of
ADX . The docunent, signed by Laidler, and bearing
the date of May 15, 1952, was copyrighted and

di stributed by Pioneers Inc. It is a glow ng

endor senent of ADX 's efficacy in prolonging the
life of a storage battery and conbatting del eterious
effects of age and usage. It denounces tests by the
Bureau of Standards which said that no additives had
any such value. Since Laidler's association with
the Senate Smal | Business Commttee, that group
issued a report alluding to favorable tests of ADX

by "Catholic University Scientists.” It was to this
aspect of the situation that yesterday's statenent
referred. In a letter to the Washi ngton Post, the

Catholic University scientists nmade it clear that it
was the expression of their own views and not an
official or unofficial reflection of opinion of the
institution, and the statenent read..."

Heitmann: And that's the one you read ne.
Tweedel | :  Yes.

Hei tmann: Now, Laidler ended up going to Canada after this?
Did he stay in the States sonmewhere?

Rice: Laidler was, | think, an associate professor. You
didn't get tenure until you were a full professor. Anyhow, he
was on a three year appointnent. Because his endorsenents got
us into trouble, | recomended that his appoi nt nent not be
renewed. Quite recently he wote nme a rather friendly letter.

Hei tmann: Sonetinmes it's just best to |l et these things die.
But it's a very interesting episode.

Rice: Oh yes. Well, I've always wanted to ask Laidler why he
did it. He shouldn't have done it. The best thing you can
say about ADX is that it didn't do the battery any harm

Heitmann: | think it's a very interesting case of how

sci ence, consulting, and business all cone together and
sonmetimes create great problens. Laidler ended up witing a
fairly good textbook on chem cal Kkinetics.
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Rice: | wote a letter to himadvising himto wite a history
of chem stry. | can hardly believe that Laidler would still
endor se ADX .

Hei t mann: Woul d you say that that was about the nost
difficult adm nistrative problemyou had in your career?

Rice: Yes. It was a very difficult period.

Heitmann: There is a question | wanted to ask you. Your
academ c career spanned fifty-one years. Looking back, can
you think of any central achi evenent which you think
transformed chem stry during your own lifetinme?

Rice: Well.

Hei t mann: Linus Pauling, do you think?

Rice: | really knowtoo little about his work, but |

came to Anerica in 1919. | was at New York University, then
Hopki ns, and then Catholic University. | was a year or two at
Georgetown; then | came up to Notre Dane. |'m here now

steadily working al ong.

Hei tmann: What did you think of the work of Henry Eyring? He
never won a Nobel Prize.

Rice: No. Very know edgeable man in mathemati cs.

Hei tmann: You say the idea of speed of reactions and chem ca
kinetics did a great deal to transformwhat we know as

chem stry today.

Rice: | think that's right. The speed of chem cal reactions.
The mechani sm of chem cal reactions.

Hei tmann: That was all new when you first started your
chem cal career

Rice: Onh, yes. O course, when | started work, E. Baly was
nmy professor at Liverpool and his work was mainly
spectroscopi c.

Heitmann: | think I'Il close the taping for now Thank you
for the interview, Dr. Rice.
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