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ABSTRACT

Thisinterview with James R. Fair begins with a discussion of Fair’s childhood in the
Midwest, highlighting high-school experiencesin Little Rock, Arkansas, and early interestsin
science. Fair attended The Citadel as a chemistry major for two years before transferring to Georgia
Institute of Technology, where he studied chemical engineering. He discusses general and chemical
engineering programs at Georgia Tech, early interest in unit operations, and effects of World War 11
on studies and career options. In 1942, he began work with Monsanto Chemical Company, where he
advanced through severa positions, focusing on work with TNT nitration process, ethylene and
styrene, and set-up of a synthetic rubber plant. Fair discusses early involvement with the AIChE in
South Texas, Monsanto’ s post-war entry into petrochemical production based on acetylene and
ethylene, and work on an ethylene plant joint venture with Socony Vacuum Oil Company. In April
1947, Fair witnessed the explosion of the Grandcamp and Monsanto’s Texas City polystyrene
facility, which killed numerous employees and others and led Monsanto to rebuild and center its
petrochemical venturesin Texas City. Fair contributed to redesigning and rebuilding the plant,
heading process design of ethylene before taking academic leave to pursue coursework in reactions,
separations, thermodynamics, and mathematics at the University of Michigan. Hereturned to
Monsanto and was again involved in ethylene- and acetylene-based work. In 1952, he entered a
Ph.D. program at The University of Texas, working with Howard Rase on cataysis and reaction
engineering and upon compl etion accepting a basic research position at Shell Development in
Southern California. In 1956, Fair returned to Monsanto to start an engineering research program,
doing basic research in chemica engineering and serving as company consultant for ethylene and
hydrocarbon pyrolysis. He traces Monsanto’s ventures in petrochemicals through the fifties and early
sixties to the formation of a corporate engineering department. From 1964 to 1979, Fair headed
corporate Monsanto' s technology function and increased involvement with academia, particularly
Washington University. 1n 1979, hetook early retirement and accepted an engineering chair at The
University of Texas, where he was well received by faculty and students. Throughout the second hal f
of theinterview, Fair emphasizes changes in chemical engineering curricula and need for
industry/academia collaborations in research and funding. He discusses research collaborations,
publications, and efforts to develop and license computer programs for process simulation/computer-
aided design. The interview closes with discussion of student research and careers, involvement in
the AIChE, consulting activities, and family.

INTERVIEWER

James J. Bohning is Professor of Chemistry Emeritus at Wilkes University, where hewas a
faculty member from 1959 to 1990. He served there as chemistry department chair from 1970 to
1986 and environmental science department chair from 1987 to 1990. He was chair of the American
Chemical Society’s Division of the History of Chemistry in 1986, received the Division’s outstanding
paper award in 1989, and presented more than twenty-five papers before the Division at national
meetings of the Society. He has been on the advisory committee of the Society’ s National Historic
Chemical Landmarks committee sinceitsinceptionin 1992. He developed the oral history program
of the Chemical Heritage Foundation beginning in 1985, and was the Foundation’s Director of Oral
History from 1990 to 1995. He currently writes for the American Chemical Society News Service.
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INTERVIEWEE: James R. Fair
INTERVIEWER: James J. Bohning
LOCATION: The University of Texas at Austin

DATE: 19 February 1992

BOHNING: Dr. Fair, I know you were born in Charleston, Missouri, on October 14, 1920.
Could you tell me something about your parents and family background?

FAIR: My father was aflour miller. He was running a mill in Charleston at the time of my
birth. We didn't stay there very long. We moved to Kansas where he started the Fair Mill and
Elevator Company in Tonganoxie which is about forty miles west of Kansas City near
Lawrence. So, my early days were spent in thislittle town in Kansas.

From there it was to South Carolinaand then to Little Rock, Arkansas. By thistime my
father was not milling flour. He was selling flour and feed, as we called it, a grain broker—in
Little Rock. So, | went to junior high school and high school in Little Rock. In fact, | graduated
from what later became the famous Central High School in Little Rock where there were some
racial problems.

My mother was always a homemaker. My father did alot of traveling.

BOHNING: Do you have any brothers or sisters?

FAIR: Yes, | have asister who has been ahomemaker. Her husband is retired from the military
and they live in Fayetteville, North Carolina. | have a younger brother who for many years has
been on the faculty of the University of Virginia. Heisin the Darden Graduate School of
Business. So, abrother in academia, and a sister, retired.

BOHNING: Beforewe get to Little Rock and your high school days, what was it like growing
up in Kansas?

FAIR: Tonganoxiewas alittletown. It had aflour mill and that was about it for industry, but it
isnear Lawrence, and not too far from Kansas City. It'sin anice part of Kansas, too. It really



is. Eastern Kansasisvery attractive. So, when | tell people at Kansas University where | lived,
they all know about it. They’re about the only ones. [laughter] 1t’s about fifteen miles from
Lawrence.

Thething | think of most about Tonganoxie, which then had a population of about one
thousand, had to do with spending alot of time at the railroad station. It was on abranch line,
not too many trains. But then, interspersed were trips to Kansas City, which was areal railroad
center. My fondest recollections are involved with my father—who was something of arailroad
fan himself—taking me to various trackside locations to watch the trains go by. That interest
has never |eft me.

BOHNING: They have a magnificent passenger station in Kansas City.

FAIR: Weéll, I’ll haveto tell you that for amost al of my life | have been arailroad buff.

BOHNING: | noticed that you published at |east one or two books (1, 2). | wanted to talk about
that, because | am arailroad buff too. [laughter] | thought I'd put that to the end of our talk.

FAIR: Yes, that may be doomed, but it wasimpressive, I’ll tell you, to a boy eight or ten years
of age. It wasatremendous place. We did alot of train riding in the family because my father
was from South Carolina, and we took trips back and forth from Kansas City to South Carolina.
That involved a couple of nights on the sleeper.

That was a great experience, growing up in thislittle town in Kansas where you had the
run of thetown. At six or seven years of age | was quite free to go down to the station. | didn’t
have to have somebody with me. We had amixed train each day, each way, and we had a
McKeen motor car each day, each way between Lawrence and Levanworth—that was the extent
of the branch. It's gone, but | still have a picture of the Kansas City Depot. That was a great
experience there.

Then we moved to South Carolinato take care of an ailing grandfather. My dad stayed
behind in Kansas. | spent ayear there [in South Carolina] in the public schools before moving
on to Little Rock, and later returned to South Carolinato go to college.

BOHNING: In Little Rock you were in high school. How did that compare with your
experiences in Kansas?



FAIR: Little Rock wasacity. Our home wasright on atrolley line, double track, so | got very
interested in streetcars. Little Rock was aso an important division point on the Missouri-
Pacific, and | also spent alot of time at the Rock Island depot. I’m in the middle of a
manuscript now on that part of the Rock Island system. But Little Rock was the big city. In
high school we had a very large, attractive facility. We had about twenty-eight hundred
students—which was big for me—but with a fine college preparatory program. It was by far the
outstanding high school in the state. In the state of Arkansas at that time there were many poor
high schools, poor in several ways, but | felt | got an excellent preparation for college.

BOHNING: When was the decision that you would be going to college made?

FAIR: It was always assumed that the children would go to college, and we al did.

BOHNING: Was your father a college graduate?

FAIR: No, hewasn't. Nor was my mother. My mother went to college for three years and then
went into school teaching. My father just went for one year. He attended The Citadel in South
Carolina and then went to work. But it was always a given that we would go to college, never
any consideration otherwise.

BOHNING: You started high school during the Depression.

FAIR: Ohyes. Of coursethe Depression is still avivid memory of mine, and I’'m sure it has
influenced me alot. My spending habits, for example, through the years. Everyone knows that
an ice cream cone should only cost five cents, and we even got to where you could get three
dipsin aconefor five cents at the Triple Deck Ice Cream Parlor. [laughter] Now you can pay a
dollar for asingle dip—it’s probably better ice cream. [laughter]

BOHNING: When did your interest in science start developing? Was it when you were in high
school ?

FAIR: It wasin high school, but | wasn’t decided about just what major to undertake in college
until afriend of mine whose name is Matt Jones got me interested in chemical engineering. |
really have to give Matt Jones credit for this. At the time of my decision, | was bound and



determined to go to Georgia Tech. Tech required a year of physicsin addition to the other
entrance requirements, so | got alate start in taking physics. In fact, | stayed on a semester after
February graduation to complete the physics course, which was a very good course with good
laboratory equipment. That convinced me even further that my interest in math and chemistry
and physics would be the right combination.

So, that was the idea, that I’ d go to Georgia Tech; but my father changed my mind. He
said | needed to go to a military schooal.

BOHNING: Did he give you areason for that?

FAIR: Hisreasonswere generally that he was paying for it and he had gone to amilitary
school, and | needed to gain some weight and stand more erectly and learn military discipline.
So, | went off to The Citadel and majored, if you will, in chemistry.

BOHNING: In Central High School in Little Rock, were there any teachers who had any
influence on you?

FAIR: Yes, there were two very definite ones. | had a Miss Flora Armitage for solid geometry
and trigonometry, and in part for what was then called advanced algebra. She was a great
teacher. The other was a physics teacher. Hisname was E. Barnes. Hereally put the spark into
theidea of chemical engineering—small class, excellent laboratory.

One of the features they had—and thiswas in the late 1930s—was to use a series of
movies put out by the University of Chicago. | remember they were called Erpi Films. They
were science films that showed a number of phenomena in motion—simulated, of course—that
| thought gave great support to the textbook, the problems, and so forth. | don’t know whether
those films are still shown to physics classes, but they were shown one day a week, not aways
during the regular class period. If you wanted to see how molecules mixed, they had this
representation. Those were good films. | don’t know whether they’ ve ever come up in your
discussions (3).

BOHNING: No.

FAIR: They were University of Chicago films, and there were alot of them. So we were using
that type of audio-visual back in the 1930s.



BOHNING: Which isvery unusual for that time, | would expect.

FAIR: Yes, and | think it was unusual for that region because the films were fairly expensive,
and you had to have the projection equipment. They were sound movies. That was a great help,
| think, to all the physics students.

BOHNING: Were there many other science-oriented studentsin your graduating classin high
school ?

FAIR: Only afew. We had areunion not long ago, and at least of those attending, I'd say not
more that three had had careers of science or engineering. Thisisout of ahundred or more
people who came to that particular affair. So it was not abig thing at the time, although
chemical engineering in the 1930s was thought to be a glamorous field with great opportunities.
It was, particularly, asit turned out, with the war coming along so suddenly. Chemical
engineering graduates in the late 1930s were certainly getting good jobs. Many of our very
illustrious chemical engineers did their graduate work in the early 1930s, in part at |east because
there weren’t jobs out there. They went to graduate school and then in many cases into
teaching. I’vetalked with some of these people and that’s what happened. There were
opportunities, | gather, for financial support in the colleges at that time, | think mostly as
teaching assistants.

BOHNING: How did you feel about going to The Citadel as opposed to your dream of Georgia
Tech?

FAIR: Wéll, | certainly didn’t like the idea, but after | got there | sort of liked the military
discipline. It was certainly different from the usual college campus. The Citadel and VMI are
the two military colleges other than the service academies that are hold-outs on the enrollment
of women. At that time we had fifteen hundred cadets. In away it was not good for all of us,
because we didn’'t have to do alot of thinking for ourselves.

For example, you were awakened by the reveille bugle in your barracks. Y ou might see
outside that it was overcast or perhaps even raining lightly. Y our next move would be to go to
the door and look at the flag. If the flag was green you wore araincoat. If it was gray, you
didn't. You didn’t have to make that decision. [laughter] Of course, at breakfast you had
formation, and then you marched to the mess hall.

But | got to likeit. Infact, | wanted to go back the second year because | had been made
acadet officer. Therewasalot of hazing at The Citadel at that time. There's been a book



written about The Citadel and the hazing, a popular novel (4). Freshman year was so full of
freshman requirements and directives that | thought it would be nice to be on the other side of
the fence, so | went back the second year. That made transferring to an engineering college
more difficult.

BOHNING: What kind of curriculum did you have in those two years at The Citadel ?

FAIR: WEéll, | had general chemistry, mechanical drawing, history, English and mathematics,
which led in thefirst year to some calculus. In the second year there was one semester of
gualitative analysis and one semester of quantitative analysis, afull year of physics, and afull
year of caculus. Then you had English and military science and so forth.

Let me go back and correct this. That’s not theway it was at The Citadel. Therewasa
full sophomore year of qualitative anaysis. You didn’t get quantitative until the junior year,
while at Georgia Tech you had quantitative analysis the second year. At Georgia Tech you went
much farther into calculus, you got into differential equations. The net result of thiswasthat |
had to make up some time at Georgia Tech—the courses | hadn’t had. In fact | picked up the
guantitative analysis at the University of Arkansas in the summer between the sophomore and
junior year. | got that one out of the way by going up to Fayetteville, Arkansas, but there were
problems of getting transfer credits from aliberal arts school to an engineering school; that’s
really what it amounted to. | don’t really recommend it to anyone. Now there are three-two
programs—three years at alibera arts college followed by two years at an engineering school—
and two-three programs that would work, but not two-two.

BOHNING: The Citadel didn’t have any chemical engineering at all?

FAIR: It had, at the time, an accredited coursein civil engineering, accredited by the Engineers
Council for Professional Development [ECPD]. It later added an accredited program in
electrical engineering, but not in chemical engineering.

BOHNING: What were their laboratory facilities like?

FAIR: Thefacilitiesat The Citadel werefairly good. The chemistry laboratory was good with
one exception. The qualitative analysis laboratory sophomore year heavily utilized hydrogen
sulfide. We didn’t regard hydrogen sulfide as much more than simply a gas that didn’t smell
very good. One whole end of the building smelled like hydrogen sulfide. Now, | think we
would have to wear gas masks if we were in aplace like that, so that was a pretty sloppy lab, as




amatter of fact; but the other labs were okay. They were standard. The physics lab was good,
but not quite as good as the one we had in high school. | would say their facilities for science
were mediocre at best.

BOHNING: How did you convince your father about transferring to Georgia Tech?

FAIR: | never really did. | found aid in two uncles and an aunt, his two brothers and a sister.
They agreed to loan me the money to go to Georgia Tech for two years. So, each month | got a
check from them. | later was able to pay that back pretty rapidly when | went to work. | give
them the credit for making it possible.

Now, my father would have agreed to atransfer to the University of Arkansas, but at that
time Georgia Tech was one of four schools in the South that were accredited by the ECPD.
There was afifth school that could be considered Southern: the University of Louisville.

BOHNING: What were the other three schools besides Georgia Tech?

FAIR: The University of Tennessee, LSU, and VPI. Not Texas. | had wanted to go to MIT and
really couldn’t afford that as afreshman. | had the gradesto get in but | didn’t have the money.
The MIT people wrote and said, “If you can’t really afford to come here, pick one of these
schools in the South and they will be much less expensive.” So, that was how Georgia Tech got
inthere. I'll have to admit that in my earlier travels to and from South Carolina |’ d aways been
impressed by Atlanta. I’d thought going to school in Atlanta would be a pretty good thing, and
itwas. It wasagrest, great city.

| think location does have something to do with it. It was a much more lively place than
Charleston, South Carolina, I'll tell you. [laughter] That's the way that went.

BOHNING: You spent 1940 to 1942 at Georgia Tech. What was their curriculum like?

FAIR: The curriculum of course had many more hoursin it than we have today. A typical
course load was in the range of eighteen to twenty-one credit hours, more often twenty-one. |
had to go more than that simply because | had so much to make up, so | was up to twenty-four
credit hours a semester. Thiswas on the basis that three lab hours counted for one credit hour.
We had more |abs than we have now in our curriculum, so that it was not unusual to have four
afternoon labs a week, and of course we had classes on Saturday. So, you had thirty clock hours



of time spent on campus either in laboratory or in class. In my case, | had to take some
additional work.

For example, in the sophomore year at The Citadel, as was typical in those days, a year
of German was required, and | took it. | made excellent grades, but for some reason Georgia
Tech wouldn’t accept that. Now, Georgia Tech aso required six credit hours of Elementary
German. The only way | could get credit for The Citadel course was to pass areading
examination in German, and that bothered me. | put it off until the senior year but reviewed and
did fine. That'sjust kind of the way it went.

While at The Citadel in the sophomore year, you had six credit hours of math. At
Georgia Tech they had eight credit hours of math, so | had to take three hours more of
sophomore math while | was ajunior. | had restrictions at thistime. They said they would give
me credit for the Qualitative Analysis course that | took at The Citadel if | made agood gradein
Physical Chemistry. | plunged into Physical Chemistry at Georgia Tech.

| was aso introduced to college fraternities at Georgia Tech, and alot of freedom. |
didn’t have to wear auniform. The big shift there was going to persona time management, the
same problem industry has with salesmen who are located away from the main office. I’ ve been
told that thisis one of the biggest problems with a person who is operating out of an office
where the boss is, perhaps, miles away. Thereisnobody to tell thisindividua when he should
go to work, or what he should do or whom he should see. That was one difference. At The
Citadel your schedule was made out for you: between four to six you will get out on the parade
ground and engage in some method of sports, or you will do extradrill during that period.
Everything was mapped out. At Georgia Tech you were on your own. That made it an
interesting endeavor.

[END OF TAPE, SIDE 1]

BOHNING: What was the chemical engineering department like?

FAIR: WEéll, the chemical engineering department, in order to get accredited, had to construct
an addition to the chemistry building for its laboratories, classrooms, and offices. | think the
accreditation came in 1938, so these were new facilities. They had avery good unit operations
laboratory. The faculty was small. | believe there were only four faculty members, but the
classes were small. Our senior class had about sixty people. We were always split into two
sections. There were never any classes in chemical engineering with more than about thirty
people, which is something we' d like to be able to do today, but realy can’t.



Also, the classes at The Citadel—such as freshman math, freshman chemistry,
sophomore physics—were small classes. | had to take an extra semester of physics at Georgia
Tech and that was my first time in one of the big, amphitheater-type classrooms. We may have
had a hundred people. Now we can put three hundred to five hundred in some of our
classrooms here, and that’s a big problem for the student as well as the teacher.

Thefacilities at Tech were good. The relations with industry were good. The engineers,
of course, seemed to be sought after. They had no Ph.D. program, but they did have a master’s
program, and there were M. S. candidates serving as teaching assistants. The quality of
education at Georgia Tech, | found, was very good.

BOHNING: Was there any one aspect of chemical engineering that interested you during that
time?

FAIR: | would say the unit operations courses and the unit operations lab. One thing about the
Tech curriculum at that time was that between the junior and senior years you were required to
come back during the summer for six weeksto design, build, and operate a pilot plant facility.
We built an aniline plant where we nitrated benzene and from the nitrobenzene made aniline.
We ran around the clock on shift, and that was fun, so | enjoyed the unit operations aspect.

Unfortunately, the curriculum at that time did not include an undergraduate thermo
course. Y ou obtained thermodynamics in physical chemistry and that wasit. That wasa
shortcoming. Of course, at that time there were no courses, no textbooks for reaction kinetics.
Again, it was something that you had to pick up on your own as the discipline devel oped.

The Tech experience was a good one. Of course, during my senior year there occurred
the Pearl Harbor event, and that changed the complexion of agreat deal of the academic
program. In fact, it was speeded up. Graduation date was moved up about three weeks so that
the students could get on with the war effort in someway. Ourswould have been the last large
classin chemical engineering until after the war.

That made a big difference, but the companies were flocking in to interview students
about war-effort directed work. That was something that you needed to take time for, to
interview with these companies. | ran into one of my first problemsin professiona ethics at that
time. | had really wanted to get an offer from Monsanto, and | had talked to them and gone over
to their plant at Anniston, Alabama.

BOHNING: Why Monsanto?



FAIR: | guess| got acquainted with Monsanto through the Monsanto Magazine in the library at
Georgia Tech. Going through those issues, it just looked like a good chemical company with
good policies. Then an article came out in Fortune Magazine at that time about Monsanto, and |
read that. But there was also an article that came out on Koppers Company, and Koppers had
made me an offer.

| didn’t hear from Monsanto, so | accepted the Koppers offer to go to Pittsburgh asa
cadet engineer. Then in came the offer from Monsanto, so | went to see the chairman of the
department whose name was Jesse [W.] Mason. “What should | do?’ He said, “Well, clearly
you want to go to work for Monsanto. Why don’'t you write to Koppers and ask if you could be
relieved of the commitment?’ So | did that. They responded promptly that, while it was avery
unusua request, they would grant it. Then | accepted the job with Monsanto. Of course, |
never regretted accepting ajob with Monsanto.

The word from Monsanto came that | would be assigned to an ordnance plant in Texas
which was under construction. Until it was completed | would work at the general headquarters
in St. Louis. | reported there on June 1, 1942, which means that in afew months | will celebrate
fifty years of continuous professional effort in chemical engineering. So, that turned out to be a
good thing—to get acquainted with a company at its headquarters location.

BOHNING: | don't mean to interrupt, but you had made that comment about your first
exposure to professional ethics.

FAIR: WEéll, my concern was, should | just accept the Monsanto job and write to Koppers and
say, “Sorry, | changed my mind.” 1 didn’t feel that that was quite the ethical thing to do. |
preferred to do what the chairman had suggested. | don’t know that you would redlly call it a
matter of ethics, but we do run into that sometimes on interviews. Students—I don’t think they
do it these days, but they have in the past—might visit two companies in Californiaand bill
each company for the full round-trip cost, that sort of thing.

So, my decision put mein St. Louis, another nice, big city.

BOHNING: A good railroad town.

FAIR: A good railroad town. One of the best after Chicago, | suppose. Monsanto was even
then gearing up, so they were on 5-1/2 day weeks. Then | was sent up to the Chicago areafor
training at Kankakee Ordnance Works. I'd like to mention here that this was a plant that was
operated by the DuPont company, designed by DuPont for the government. | think that what
DuPont did in 1941 and 1942 to allow us to move quickly into explosivesisreally something to
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write about. Certainly their plants worked. The designs were set. They were freely given to the
government, and tremendous amounts of lead azide, TNT, and other materials were produced
quickly.

The plant that | went to in October of that year was known as afive-year plant. Thiswas
Longhorn Ordnance Works near Marshall, Texas. I'll talk about that in aminute. It was
constructed quickly, in lessthan ayear. Five-year plant means that the buildings were al frame,
the pipe supports were wooden, but all of the processing equipment and the controls were first
class.

The Kankakee Ordnance Works was a twenty-five-year plant, so it was brick and stone
and steel. Thetraining at Kankakee was interesting al so because there were trainees there from
anumber of different ordnance plants. So, you could get the perspective that explosives were
being produced in many locations in the country.

BOHNING: Inwhat specific areawere you being trained?

FAIR: Wéll, | wastrained as a control chemist initially and was given the title of Shift
Supervisor Chemist. | had only myself to supervise, and | was on shift. [laughter] It wasa
control laboratory. It wasout inthe TNT area, and | analyzed the samples of nitrated toluenes
aswell asthetoluene.

Incidentally, it was at that time, in 1942, that we first started using toluene from
petroleum. It was shipped out of Baytown, Texas. Beforethat it was all coke-oven toluene.
We could see the difference in the analysis. The petroleum, toluene, which came from a
reforming type of operation, was really a good quality, close boiling range material. But that
did change the complexion. In fact, it waswhile| wasin training at Kankakee that this news
came out that the first tank car of petroleum toluene had come in. | later talked with some of the
people at Humble Oil who were involved with producing that first tank car. At least, that was
thefirst tank car for the Kankakee Ordnance Works. Then, of course, the shift was made mostly
because, | think, there wasn’t nearly enough coke oven toluene capacity to supply the war effort.
Not only for toluene, but for benzene. So, that was an interesting shift that we noticed.

BOHNING: Y ou went up to Kankakee in October of 1942. When did you get back to Texas?

FAIR: No, | went up to Kankakee in mid-July of 1942. | wasreally assigned to St. Louis, but
temporarily. When | got back from there the 1st of September, | moved on down to Texas in the
middle of October. In between | worked in the research lab for a chemist named Ferd
[Ferdinand] Zienty, who was a good teacher. | learned alot in the six weeks with him.
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East Texas was quite different from St. Louis. The plant was out at the town of
Karnack.

BOHNING: Still avery small dot on the map.

FAIR: Yes, but it has become famous because that’ s where Lady Bird Johnson was born and
grew up. | remember that we went on the train to Marshall, and they put us in atruck to take us
out to the plant. We drove by thislarge brick home of T. J. Taylor. He was the boss-man of
Karnack and father of Lady Bird Taylor.

Thereservation there was very large. It was on Caddo Lake. That was the source of
water. It really was remote, which was needed for aTNT plant. | would say by today’s
standard that it was a good plant location, on arailroad. But | would guess, also, that Lyndon
[B.] Johnson—by thistime married to Lady Bird Johnson, a Taylor—had some influence over
the location of that plant. Infact, T. J. Taylor sold alot of that property to the government.

It was agood site and agood plant. We then went on a 51 hour-a-week work schedule.
It used to be 48 hours, but they added travel time to and from the gate, because you had to use
buses. The nitrating area was some distance from the front gate, just to be safe. With a51 hour
week, it was a busy time.

BOHNING: What were housing accommodations like?

FAIR: We moved as a group; there were about ten of us, all single. We just got roomsin
homes around Marshall. There was housing for married workers. In fact, some relatively new
housing was put up—some at the plant, right on the premises, and other housing in Marshall,
which was where most people lived.

That was a good opportunity. We just went into start-up after | got there, so | was able
to learn about the start-up of a plant of that type. The operating headquarters for the nitrating
areawas part of the building where we had the control 1ab. One night we had an explosion and
fire at the trinitration plant.

I moved out of the lab in another three or four months and into the engineering
department because we were beginning to design a so-called direct nitration process that had
some of the elements of a continuous process. The TNT process was a three-step batch process.
Y ou made mononitrotoluene, and then you moved that to another building, separated for the
dinitration step. Finaly, for the trinitration step you used oleum aong with concentrated nitric
acid for the nitration step. So we had oleum to deal with, and analyses of that. We concentrated
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sulfuric acid on site, but we shipped in the oleum which, as you may have experienced, is an
interesting material to work with.

BOHNING: That waswhat | was going to ask. What quantities are we talking about in a given
batch?

FAIR: These batch reactors were about six thousand to eight thousand gallons. They were big.
Y ou took the recipe, and you made a batch. Then you cooked it until the toluene was converted
to nitrotoluene. They were agitated vessels. They were elevated in the structure.

They had safety chutes, so if any operator was up on the second deck—the problem was
with runaway reaction—he would move to the side of the platform where there was a big chain
pull. As he hit the chute he’d pull this chain, and that dumped the contents into a big water
vessel to kill thereaction. That’s the way they controlled it.

Ultimately, as one assignment | had there, | put together a number of flow diagrams of
the nitration process as well as the ammonia oxidation for nitric acid, and we concentrated dilute
sulfuric. We concentrated nitric too. But the net input of sulfuric was in the form of oleum,
which came over from Shreveport, not too far away. We shipped in ammonia, which also
emphasized the need for ammoniain the early days of the war effort. That was the source of the
nitrogen for alot of TNT.

The operation would be considered crude by today’ s standards. Of course, after the war
the TNT process went to continuous operation. But there was alot of chemical engineering to
learn in the process. So, in my role in the engineering department, | was involved in piping
changes and putting in new foundations, alot of civil engineering work, such as surveying. It
was a good experience.

BOHNING: Did you have that type of civil engineering background at Georgia Tech?

FAIR: | did not take a surveying course there. If | had started there as a freshman, | would
have. At that time they introduced most engineersto surveying or to shop. But | worked with a
more experienced engineer. He ran the transit most of the time, and | went out and made the
measurements and held the pole. [laughter] | had gotten some surveying experiencein high
school, so | had some background in it to begin with.

I got into engineering, and then | was shifted down to the nitric acid concentration unit,

where | had my first introduction to bubble-cap tray columns, because the nitric acid was
concentrated using azeotropic distillation. Sulfuric acid was added as an azeotropic agent. You
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could take dilute nitric—water and nitric acid—and add sulfuric to it to pull the water out of the
nitric, and the nitric went overhead as avery concentrated material.

| guess| get kind of scared now about working in such close contact with these high-
concentration acids. We didn’t have to wear hard hats. The people in the acid area at Longhorn
had to wear felt hats. They had to wear some kind of head covering, just for acid spills, but not
for falling wrenches.

[END OF TAPE, SIDE 2]

FAIR: We dso had change houses. We were required inthe TNT areato change into laundered
uniforms. We had to guard against striking sparks and that sort of thing, so the Longhorn
experience was a good one.

BOHNING: What was the atmosphere in the plant like? Y ou must have been able to smell
things. What were you breathing?

FAIR: Wéll, it wasfairly clean. Over inthe acid area, of course, there were alot of nitrogen
oxide fumes. You certainly smelled that alot over there. You also had sulfuric acid mist from
the concentrators, but the plant was well designed. In particular, it took care of waste waters. In
the nitration process you generate so-called red and yellow waters. These were piped to avery
modern, efficient, multi-stage evaporation system, and the final concentrate was sent to arotary
incinerator, so just a modest amount of ash came out of the end of it.

| think that, so far as wastes were concerned, they were pretty well under control in those
days. Wedidn't have ditches with acid flowing toward the lake. The plant was built quickly to
DuPont’ s specifications. In fact, DuPont was involved in the construction of the plant. There
were DuPont people there to supervise construction. | don’t know how that company supplied
asmany engineersasit did for al of the thingsit was doing.

The plant by mid-1943 was operating pretty routinely. At that time the plant at Texas
City was being completed and needed help on start-up. So, in August of that year several of the
engineers and | were moved to Texas City—I might say summarily moved. We were called in
on Friday afternoon by the general manager, who said, “Y ou are reporting to Texas City
Monday morning. A car will be here Sunday morning to pick you up and drive you down.” We
could move fast if we needed to.

BOHNING: Well, by that time, 1943, we were in the midst of the war.
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FAIR: Yes, the synthetic rubber program was not moving nearly asrapidly asthe explosive
program. DuPont was not involved to moveit. But, by that time, it certainly was agreed that
the synthetic rubber to produce was a GRS—at least in large quantities. Thisrequired styrene
and butadiene. Monsanto had contracted with the government to operate a plant to produce
styrene monomer at Texas City.

The plant was built under the direction of what was then called the Defense Plant
Corporation, DPC. DPC, for other than ordnance plants, was involved with the construction
aspect of these plants. The operations were under the direction of the Rubber Reserve
Company. So, we had DPC people on the premises during the construction of the plant, but we
worked with Rubber Reserve officials on production matters.

BOHNING: Had Monsanto been apresencein Texas City before that?

FAIR: No. In Texas City an abandoned sugar refinery was purchased by the government, and
we utilized some of the sugar refinery facility, primarily the old steam plant. The other
equipment was removed. A building, about six stories, was there. It was kind of interesting
occasionally to go over and tool around that building. That was a building that was right next to
the dock at Texas City. It had its own platforms and | ocations which had been used for bringing
in the sugar cane, and to some extent for shipping out the refined sugar. So, we built the plant
right next to this old sugar refinery. In fact, the office building had been the office building of
the sugar company.

While we did not have DuPont, we did have Dow Chemical involved in styrene. Dow
had done alot of the work on the styrene reaction itself—ethylbenzene dehydrogenation. We
were ableto usethat. We had athermal unit that was based on Monsanto experience, but when
| got there we were also installing the Dow catalytic system. The thermal unit was very
interesting. Y ou took ethylbenzene, vaporized it, and bubbled it through molten lead. The
dehydrogenation occurred there, but only to the extent of about forty percent conversion—far
from equilibrium conversion, which then placed a burden on the separation system. The pilot
plant work for the distillation had been done in part in Dayton, Ohio, by Monsanto, and the
alkylation research had been done by Monsanto at Dayton, Ohio; this was a Friedel-Crafts type
alkylation of benzene with ethylene.

Our problem at that plant was the ethylene unit. So, my first assignment wasin
ethylene, and | stayed in ethylene for quite awhile. The problem was with the cracking
furnaces. Thiswasthefirst plant designed for ethylene by the Lummus Company, and it turned
out that the cracking furnaces simply would not work. We could not get them to work and stay
on stream very long before they coked up. Fortunately, in Texas City, there was a chemical
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plant of Union Carbide, then called Carbide and Carbon Chemicals Company. They putin a
pipeline between Carbide and Monsanto, and we started the plant up with Carbide ethylene. |
don’'t know whether this deprived Carbide of ethylene that could have been used in other ways,
but apparently we were able to get it when we wanted it.

We had completed the Dow dehydrogenation units and that freed up those lead pots. |
was in charge of modifying one lead pot unit to serve as a pilot plant for cracking propane and
propane/propylene mixturesto ethylene.

BOHNING: Y ou had apaper on that.

FAIR: | suredid, later. | did that pilot plant work and later hauled it out for publication. At
that time the pots were still being used, but | got permission from Monsanto to put that paper
together. The fellow who had been my boss at the time was Jack [W.] Mayers, who was one of
the co-authors of the paper and one of the greatest chemical engineers |’ ve ever encountered. A
Dr. Will [William H.] Lane and | published the paper (5).

Anyway, going back to the 1943-1944 era. We started running propane and propane
propylene mixtures through those baths. I'll never forget when we first fired those pots up. We
took the tops off. These were big pots, about four feet in diameter. We had them on; we had
molten lead down in the pots. We would stand over it, and we would work around it—didn’t
seem to know that lead had any vapor pressure. [laughter] But we did that and we got some
good results and we very quickly got approva from Rubber Reserve to work up a proposal for
converting all 24 potsto ethylene.

In the meantime, | was sent to Boston for about three months to work with Stone and
Webster on the design of atubular-type cracking furnace so that we would have an aternate to
the lead pots. | worked with them on the design of a cracking furnace complex to serve Texas
City. The Lummus furnaces were out; we just couldn’t use them.

Wedid that. Then | went to St. Louis for awhile, worked up the estimates of lead pots
versus tubular furnaces, and submitted our report to Rubber Reserve. We recommended the
lead pots because they were there, and we could put them in operation very quickly. That's
what we did: we converted the lead pots. We added some lead pots; but there were initially 24
sets, and each one had two pots. We expanded that to 36.

| was involved with the engineering work. We did that in-house. We put those things
on stream and they worked. 1'll tell you, you would stand around these monsters and the gas
would sort of bloop through them and they would move around on their foundations allittle bit
and occasionally one would drop its lead out the bottom. But the housing was designed to
contain the lead.

16



To add charge to the pilot plant pots, we would get the lead molten and then just drop
lead pigsin there. 1t would splash, but we would simply stand back. [laughter] So, we had a
good unit there. It was crude and inefficient—those furnaces ran about fifty percent thermally
efficient, and a good cracking furnace would run around seventy to seventy-five percent—but it
really served our needs at thetime. We did expand the production of ethylene and styrene. We
just made alot of product with those famous lead pots.

BOHNING: That'salot of lead you're talking about.

FAIR: Oh yes, and we had lead collectors. Of course, some would vaporize and flow over into
the gquench system. The hot gases from the pots went over to a water quench, so we collected
lead at the bottom of the quench tower. We had a separate tower for each pot set, so we could
take a pot off streamif it dropped itslead. Or if we had other problems we could just take off a
unit, clean out the quencher, put in more lead, repair the pot, and put it back on stream. They
were direct-fired. You had a combustion chamber surrounding the pots, gas fired.

BOHNING: What were the pots made of themsel ves?

FAIR: They were made, as| recall, of a25-12 chromium nickel steel. They were high aloy,
very thick walled, lots of heat transfer resistance in that wall. [laughter] | had a sketch of the
arrangement in the paper that was published later, so that’s on the record.

BOHNING: Well, Dow was building the Freeport, Texas styrene production facility at the
same time, because they were on stream in 1943, | think.

FAIR: They werein the styrene business also. The Rubber Reserve published operating data
production statistics and there was, you might say, some competition to see who could stay on
stream and who could produce the maximum amount of material. The Dow unit was always a
tough competitor because Dow really knew how to make styrene from the start. They had made
it up in Midland, Michigan. They had a different kind of refining system from ours. Their
alkylation system was different, but they had the same type of catalytic dehydrogenation
reactors.

The Dow process for styrene was published in an issue of the AIChE Transactions, a

very useful paper that came out, | think in either 1945 or 1946 (6). That paper pretty well told
the story of what we were doing at the dehydrogenation step. Upstream you used a superheated
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steam and mixed that with vaporized ethylbenzene and passed it over a catalyst. It wasamuch
cleaner, higher conversion process than our old lead pots, by far. So Dow, | would say, should
get alot of credit for getting the country’ s styrene production going. Koppers was also making
styrene.

BOHNING: Did you have any interaction with Dow or Koppers at the time?

FAIR: Notrealy. | did as part of the South Texas AIChE. Wetook atrip to the Dow unit.
Now, Dow had more than one unit in the Freeport area, but we were able to visit their
government unit. The same for their magnesium plant, the so-called V elasco versus Freeport.
So, | will say at this point that in those days, the AIChE section was very active. Their meetings
were in the Houston area mostly, but ranged down to Freeport and over to the Beaumont-Port
Arthur area.

The difficulty, of course, was getting to these meetings with the limited gasoline and
rubber tire problems. We were using a plant car to go to a meeting in Houston, and we heard
this big explosion. We stopped the car to see what happened. The sparetire wasin such bad
shape that it had a blow out whileit was just in the trunk. [laughter]

But that was on the way to ameeting. We could use a company car. We could get the
gasoline for that. It was avery active AIChE section, and a good one. They had sort of afixed
procedure. You would visit aplant in the afternoon. Then you would have dinner nearby.
Finally, you would have atalk about the plant or about the businessin the evenings. It was all
integrated that way.

We went down to Freeport Sulfur. We would tour the sulfur plant, and then we' d hear
about sulfur that evening. It was very educational for young engineers. We went to the
Baytown Refinery. We went to a sugar refinery. So, it was a good thing.

I got involved with the AIChE as soon as | got to Texas City. | guess| became a
member officially in 1944. That was really what got me started on spending alot of time and
effort on AIChE affairs.

BOHNING: Yes, | have something | do want to cover with you toward the end of the talk about
your AIChE involvement. Certainly at that time you had so many young chemical engineers
arriving in that area.

FAIR: Our plant was staffed by young engineers; it realy was. | suppose someone like Jack
Mayers was about four years older than | was, and he was one of the more senior people. So it
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was a young effort. Our plant manager had been around awhile; his name was H. K. Eckert.
He was, | remember now, about twenty years older than us, so he was one of the senior people.
Our director of manufacturing was a Ph.D. chemical engineer from Y ale, and that was
impressive to me. In the 1930s there weren’t many Ph.D. chemical engineers. Charlie [Charles
S.] Comstock was his name. He had done his Ph.D. with Barney [Barnett F.] Dodge at Yale,
and had in his office a shelf of the AIChE Transactions, which | now have on my shelf over
here.

We didn't have alibrary, but one of the first things | did was to make an inventory of the
personal books of the engineers there, a sort of serid list of who had what, because that’ s what
we had to use. If you ever needed to ook something up in ajournal, you'd probably have to go
to Houston to the Rice Ingtitute library, in our field at least. So, books were important and
people tended to buy persona books to have for reference purposes. There was a good
bookstore in Houston for that. | started building a pretty good-sized personal library thenin
chemical engineering.

It was a young group, an enthusiastic group. Not much time for play because we worked
full Saturdays. | started Texas City in shift work and discovered there were electric typewriters
in the office that | could use when | was not down in the unit. Ultimately, when the plant was
running well there was formed what was called the Owls Athletic Club, which meant that some
of the supervisors would go into the office and pull tables together and play ping pong at night.
[laughter]

But that plant did well. It had good production through the war. While | was there, as|
said earlier, | spent alot of time with ethylene and some on styrene, and | was in charge of a
revamp of the ethylene plant to increase its capacity. My knowledge of that ethylene system
helped me agreat deal in 1947 when we had to rebuild it. | wasin charge of redesign and
rebuild, but that of courseis ahead of the story.

The end of the war with Japan came finally in August of 1945. It didn’t take Monsanto
long to realize that if the company wanted to keep the Texas City plant it would have to do two
things. It would have to need the production of styrene for its own commercial purposes, and it
would have to buy the plant from the government. Well, the first one of these was pretty easy to
take care of because by this time the company was very much into polystyrene—it had been
before the war—pilastics at Springfield, Massachusetts; so there was a need for styrene.

Latein 1945, | wastransferred to St. Louis as part of afive person team. Our
assignment was to come up with adollar figure that Monsanto should offer for that plant. This
was an interesting assignment. We had to take avery close look at what we had, what it would
cost to replace, and how it could be used for the company’ s need for styrene. That got us
involved with the economics of the monomer and the polymer—whether it would be more
economical to put in a polystyrene plant at Texas City or to ship the product up to
Massachusetts.
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[END OF TAPE, SIDE 3]

FAIR: We were set up apart from the headquarters site of Monsanto in a downtown office
building. For the next six months we toiled on styrene, five people. Dr. Comstock wasin
charge of the group. In about mid-1946, because of my ethylene background, | was moved into
another group which had been formed for the purpose of charting Monsanto’s entry into
petrochemicals.

We were in another downtown building. We were apart from the plant and the general
officethere. What we did during the next eight months or so was to put together a master plan
for petrochemicals for Monsanto. We went in two directions. One of these plans was based on
acetylene. The other plan was based on ethylene. For the ethylene plan this would be ajoint
venture with Socony Vacuum Oil Company—now Mobil Oil Corporation. The acetylene we
would do on our own. The acetylene complex would be centered in the hills of Kentucky where
we had the coal and limestone that were needed. 1n 1973, | reminded Monsanto that thereisa
way to make many petrochemicals without using petroleum.

o, that was the acetylene complex. We would make vinyl chloride and vinyl acetate
there. We would make ethanol by starting with acetylene. A great deal of work was done on
that project. We took options on property. We laid out the plant at a place called Kutawa,
Kentucky. That wasthe later site, near there, of the Calvert City complex based on acetylene
that several companies were involved in. Air Products has a unit there now.

I worked on the venture with Socony Vacuum. We designed an interesting ethylene unit
with a pyrolysis system based on Socony’ s petroleum cracking experience using a moving bed.
They called thisa Thermofor Pyrolytic Cracking System—a moving bed unit that Socony had
developed to replace the fixed bed Houdry units for the catalytic cracking operations. We did a
pilot plant study of that at Paulsboro, New Jersey. Our design then included the moving bed
cracking plus adistillation recovery system. That complex also had ethanol and vinyl chloride.
It did not have vinyl acetate, as | remember.

It would be located in Port Neches, Texas, near the Socony refinery at Beaumont. We
would actually use refinery gases. We would extract the ethylene from the gases, and then we
would crack the other gases. We had that option, and we were moving right down the line with
thiswhen it came time—well, let me get back in sequence. That wasin 1946 and early 1947.

| a'so worked back and forth with the styrene plant analysis group. We put our bid
package together for the government. We bid about ten million dollars for the Texas City plant.
It had been built for seventeen million dollars. It turned out that our bid was slightly higher—
not alot higher—than the next bid, which was put in by a colorful personality in Texas named
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Glen McCarthy. Glen was awildcatter, but he had gotten into chemicals. He built the
Shamrock Hotel in Houston. But our bid was higher and we got the plant. That wasin early
1947.

We pretty well completed the ethylene venture; that was still under consideration, so
they transferred me back to Texas City along with the four other members of this group. We
had done our job. Now we were to go back and do certain modifications on the Texas City
plant. One of these was a polystyrene plant which others had worked on, and this plant was
beginning operations when | got there April 1. We were actualy producing some polystyrene.
The overall plant was now running as a Monsanto plant.

On April 16, we had the explosion of the Grandcamp, which destroyed the polystyrene
facility. It was completely destroyed, and of course we had a heavily damaged remaining plant.
WEéll, that did one thing. Monsanto decided to rebuild Texas City and to center its
petrochemical venture at Texas City. | think the Socony deal did not come off because Socony
didn't want to do it. For us, the economics favored ethylene over acetylene at that time, so the
Kentucky project was abandoned. So the Port Neches project was abandoned and attention was
given to rebuilding Texas City. These things were all happening at about the same time.

Charlie Comstock, our leader, was killed in the explosion, and another member of the
group was killed.

BOHNING: Where were you at the time of the explosion?

FAIR: WEéll, on the morning of April 16, | was still living in ahotel in Galveston. | had just
been transferred down there. My colleague, one of the group members, and | were driving over
to the plant when we saw the orange smoke. We hustled on over there to see whether it was our
plant on fire. Wdll, it wasn't. It was the ship, the Grandcamp, on fire right next to the plant, so
with many others we went out to the site of the ship to see what was happening. We could see
the people up there working on trying to put the fire out. Our plant volunteer fire group was
hustling around hosing down the side of our plant.

We were there by eight o’clock. | would say that around nine 0’ clock, maybe alittle bit
later, | decided, “WEell, I’ ve got work to do and | don’t know how long this will last.” |
remember one of our draftsman came out and said, “ Say, do you know what’s burning in
there?” And | said, “Well, we'retold it'sammonium nitrate.” He said, “Boy, that stuff hasits
own oxygen. |I'm getting out of here.” He hustled back to his office and was killed sitting at his
desk!

Anyway, | decided | had work to do, so | told my colleague—Charlie Krause was his
name—"“1’m going to get to work. I’ve just got too many thingsto do.” He said, “Aw, come
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on, thisthing might blow up. We might get to seeit.” | went back, and | had gotten around the
side of abuilding and really into the entranceway to the building when that ship let go. Of
course, Charlie was killed.

My only problem was that | was buried under some scaffolding—they were adding a
third story to this building—»but I got out from under there and got out of the plant. It wasreally
roaring then. Everything was on fire. Then | was picked up and taken to a hospita in
Galveston. My head had been cut, but | was out of the hospital that evening and back over to
the hotel. Several of us gathered at the hotel to try to get information on what had happened.

Of course there were the newspapers and radio and all.

| hadn’t been using my car. | had driven to the plant in Charlie’ s car, so | had my car.
The next morning | took off for Texas City and managed to get past the patrolmen who had
blocked it off. | got into the plant. | was after two paychecks. We'd had alocker room, and |
had changed into plant clothes, so my clothes with the paychecks were still in there—not that |
couldn’t have gotten the checks replaced.

It was a couple of days before we got organized on what to do and who was missing.
Thefirst thing they got me to do was to work with the insurance companies who were there to
look at the damage and to take alot of pictures. | was the guide for some of these photographers
and people who went through all parts of the plant to see what the damage had been. It was
really something to see.

While this was going on some of our benzene storage tanks were still burning, and there
were still other firesin the area. 1t was quite athing. | figured it up one time that of the people
in the plant at the time, over half of them were killed. A number of people were killed who
were not Monsanto employees; that’s the way it worked out.

BOHNING: There was the ship that exploded before the plant exploded. Would the casualties
have been in the initial explosion or the subsequent ones?

FAIR: For usthey wereadl intheinitial explosion. The next one occurred about two o’ clock in
the morning of the next day. | heard it, went outside, and there was areflection of fire over in
Texas City. | wasover in Galveston. That’s when the High Flyer exploded as they were trying
to pull it out away from the docks, because it also had ammonium nitrate in it and it was on fire.
Our losses had been in thefirst explosion. All of our volunteer fire crew had been exposed; so
many people had been out there by the ship for one reason or another, alot of them just looking.

The loss was heaviest among our engineers who were assigned to the operating units,

because they were there involved in protecting their operations. It turned out that my
assignment, as | might have expected, was in ethylene. There was only one survivor of the
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engineers associated with ethylene, and he was very badly injured. He never really recovered
from hisinjury, but in time he would be available for interviews. Then there was another person
in the hospital, a plant operator, who was very helpful. Those guys should never be underrated
for what they know about their plant and its operation.

We put together the remnants of our five-person group; there were three of usleft. That
was the start of atemporary engineering group which we located in Gaveston to get involved
very quickly at reworking and rebuilding the plant. We were very busy; the decision had been
made to rebuild.

We had the problem of getting working drawings of the plant. Some of them had
burned. Some of the tracings we had were splattered with blood and had been cut with flying
glass. | remember we had a lady there with an ironing board, trying to iron out these drawings,
they were al crumpled up. She used aflat iron, and she got them to where we could get copies
made in Galveston on a printing machine.

For the remainder of 1947 we redesigned and then rebuilt the plant. | wasin charge of
the process design of ethylene. Others had styrene and ethylbenzene, but we worked as a team.
It was another great learning experience. By the summer of 1948 we had the ethylene plant
back on stream.

| guess as sort of areward for my efforts, | was awarded what was called a Monsanto
academic leave. This program had been started the year before. Four, sometimes five people a
year from Monsanto would be given a year to go back to college. They picked their own
schools and were kept on full salary. Moving and registration expenses were paid, so thiswas a
good thing. | choseto go up to the University of Michigan at Ann Arbor, where there were
people like Don [Donald L.] Katz and Bob [Robert R.] White, very prominent and publishing in
the area of petroleum and petrochemicals.

o, that’swhat | did in September of 1948; | went up to Michigan. | took courses of
interest to me in reaction, separation, thermodynamics, mathematics: fairly concentrated things.
| did the equivaent of amaster’sthesis under Professor [G.] Brymer Williams, who is retired
but still at Ann Arbor. | completed the M.S. program and was back at Texas City by the
summer of 1949.

The year at Michigan was interesting in that our students were primarily people on the
Gl Bill. They were good and industrious and hardworking and very competitive, and they had a
certain maturity, too, that the regular graduate students wouldn’t have had. That was the group
at Ann Arbor—avery good department of chemical engineering. Stu [Stuart W.] Churchill was
aPh.D. candidate there at thetime. In fact, he taught one of the classes | took. That’swhen |
got to know him. He stayed on, of course, as afaculty member after he got his Ph.D.
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That got me back to Texas City. Just to move things along, | immediately met my future
bride, Merle Innis, who had gone to work at Monsanto while | was at Michigan. She had been
with Braniff Airlines. They called them stewardesses then, not flight attendants. We were
married in January of 1950.

By thistime interest in the petrochemical venture had returned, and acetylene had made
acomeback. Acetylene was sort of in the news as a glamorous building block for many
chemicals of interest. We did expand ethylene at Texas City, and | was involved with it, but
acetylene was the thing. In 1950, | got an assignment to work with BASF in Germany on an
acetylene plant. We were looking at two different processes, one at Chemischa Werke Hills and
one at BASF. The BASF process was a partial oxidation process. The one at Hilswas an arc
process; the BASF process was the one we eventually pursued.

My assignment was to collect pilot plant datafor commercia design. | was over there
for severa months doing that, then returned to Texas City. Stone and Webster in Boston had
gotten thejob of final design and construction of the acetylene plant, aswell as other parts of a
new complex. The year 1950 was spent mostly in Boston working on acetylene, but we had
other people there working on hydrogen cyanide, acrylonitrile, and vinyl chloride. So the new
complex was acetylene-based; our acetylene would go to acrylonitrile, to vinyl chloride, and to
vinyl acetate. Vinyl acetate came alittle bit |ater.

For the acetylene plant we needed a tonnage oxygen plant, because of its being a partial
oxidation process. We got involved in the problem of what to do with the waste products.
Monsanto was interested in this problem. It was considered important even back in 1950! We
installed an incinerator there built by Nichols Engineering Company to take some of the by-
products—particularly the sooty products from the acetylene plant and some of the bottoms
from the vinyl chloride plant—for incineration.

Work on this complex moved right along. We bought the HCN know-how from
DuPont. We had our own pilot plant in Dayton for the acrylonitrile. The acrylonitrile was made
from HCN plus acetylene, aliquid phase catalytic reaction. That complex wasin the last phase
of construction by fall 1952, and the acetylene plant was ready.

That's where things stood. | decided it was time to return to graduate school.

BOHNING: And you were thirty-two?

FAIR: Yes, | was approaching thirty-two, would be thirty-two that October. | had gotten to
know the people at Texas through AIChE work. | also had an interest in going back to
Michigan. While | was there they had urged me to stay and go on for the Ph.D., but | could not

24



do that ethically. | did not sign a paper with Monsanto saying | would come back, but | felt that
| should.

Well, the economics worked out in favor of Texas. | caled the graduate advisor there, a
fellow named Kenneth [A.] Kobe, and he told me at that point, “Y ou come here, you've got a
fellowship.” That wasimpressive to my wife—and child by that time—so we packed up and
moved up here to Austin, and | spent the next twenty-five months working for the Ph.D.

[END OF TAPE, SIDE 4]

FAIR: That was agood twenty-five months, and | got alot of thingsdone. | had aleave from
Monsanto, which was protection against some emergency. There was no money associated with
it, but there was the agreement that if | wanted to come back | had ajob—in case there was a
serious illness or something like that. | had no insurance. That’s something that isabig thing
now with my graduate students: they must have insurance, and | astheir professor must pay for
it.

BOHNING: What was the University of Texas at Austin like in 1952?

FAIR: Weéll, first, it was smaller, but not really small; it had about fifteen thousand students. It
was smaller than Ann Arbor, Michigan, which had about twenty-two thousand students at the
time, or maybe it was a little higher than that. The chemical engineering department had its own
building, which was arelatively new building at the time—it was about ten, eleven years old.
Thefacilitieswere very good. The faculty was very good: [John J.] McKettawas here,
[Kenneth] Kobe, and [Matthew] Van Winkle, who had become well known in the separations
area. They had several good people. | chose to work with abrand new assistant professor
named Howard [F.] Rase. | was hisfirst graduate student. Howard is still here. We are about
the same age.

BOHNING: Why did you select him?

FAIR: WEéll, at Michigan | took a course in reaction kinetics, a graduate course, the first time it
was ever offered. That’s how new that discipline was in chemical engineering. We used
Volume 3 of Hougen and Watson (7), and | just got redlly interested in catalysis and reaction
engineering. That was Rase' sfield, so that’swhat | did for the Ph.D. | did an experimental
study of dehydrogenation over anickel catayst of several different feedstocks. So that’sthe
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reason | worked for Rase. Otherwise | probably would have worked for Kobe or Van Winkle.
Van Winkle was a separations guy. Things worked out well.

Howard Rase was a good supervisor, and the second year | began to think about
employment and had always been intrigued with Shell Devel opment Company and the San
Francisco Bay area, that combination. There had just been many key articlesin the literature by
Shell people; it had an outstanding reputation. It still has one, but it does a different sort of
thing now. Then it was very basic generic research out at Emeryville, California. | had an
interview trip to Shell, and | got an offer from Shell. | certainly had an offer from Monsanto
and some others, but | decided to leave Monsanto at that point and go with Shell. | moved to
Berkeley, California. It wasand still isalovely area.

Thework at Shell was great, and the people were outstanding—just really impressive
people. By the second year | was there, through indirect means, | got overtures from Monsanto
to return. They had just the right job for me, or so they thought. | could have my own
engineering research group. It was agreat temptation, so | finally decided to do it—return to
Monsanto. I’d had ten years with Monsanto before that, but credits for those years had al been
lost; | would start all over again on building service credits. It seemed like kind of a dumb thing
to do, but their work was interesting, and | really had missed Monsanto. But Shell had been
really good to me, and | really had regrets about pulling out.

One of the offers from Monsanto was to go to Dayton and work at the Central Research
Laboratories with afellow there who was very well known nationally—he had written a
McGraw-Hill book on thermochemical cal cul ations—named Ralph Wenner (8). Anyway, |
took the Monsanto offer and moved back East to Dayton, Ohio. | moved from beautiful
Berkeley, California, to Dayton, Ohio; a contrast, but Dayton’sanice city. | don’t know if
you’'ve ever been there. That’s where Monsanto had its Central Research Laboratories. They
wanted to start up an engineering research program, so | picked that up. | wasthere for five
years doing fairly basic research in chemical engineering and also serving as a company
consultant, particularly in the areas of ethylene and hydrocarbon pyrolysis.

BOHNING: It was during that period that the paper that we had talked about earlier came out
(13).

FAIR: Yes, that'sright. | wasat Dayton then.
So this group came to have some twenty-five peoplein it, divided into five sections. We
got into such things as membrane separations then. We published a number of papers; we wrote

alot of reports. Thiswas still during the time when there was alot of let’s call it “research
push” on chemical products, acetylene products. The acetylene plant was running by thistime.
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We said, “What should we do? Shouldn’t we develop derivatives of acetylene that would be
saleable chemicals?” A lot of work was done at Dayton on that, but it never really panned out.

In 1959, a new study team was formed to develop an ethylene-based complex at Texas.
So | became a member of that group, primarily as a consultant, but spending a fair amount of
time with the group, which was headquartered in San Francisco in the offices of the Bechtel
Company. Bechtel had the contract for the study—not necessarily for the plant itself. Bechtel
provided alot of the people needed to do this evaluation, called the Chocolate Bayou Group,
because we had pinpointed the location at Chocolate Bayou, Texas. There we got back into
ethylene. | still wasin charge of the group at Dayton, but | was doing personal consulting with
this other group, in pyrolysis and separations. Howard Rase and | had published some key
articles on light hydrocarbon pyrolysis (9, 10).

BOHNING: What was the problem with acetylene that you said didn’t work?

FAIR: Inthefirst place, the acetylene process was very difficult and expensive to operate. It
generated tremendous quantities of soot; it was messy. The separation system had difficulties.
Y ou started with an 8 percent acetylene and refined it to 99 percent plus. Incidentally, you
stored it in a gas holder right in the middle of the plant. Acetyleneisavery dangerous,
sensitive, explosive materia, but we never did have any serious problems. The acetylene
derivatives market ssimply did not develop. Acetylene was expensive and when you ran a
comparative analysis, it was cheaper to make these materials from ethylene. The decision came
along in the sixties to shut the acetylene plant down. It ran long enough to serve the needs of
acrylonitrile. By thistime, we had ethylene-based vinyl chloride. We then got involved with
the Sohio process for making acrylonitrile and early on, at Chocolate Bayou, put in this Sohio
plant to serve our needs for acrylic fibers.

Acetylene was kind of adog. There was a competitive process called the Wulff process
that Union Carbide ran for awhile. Carbide also, in Texas City, had a partial oxidation plant of
itsown design. So the acetylene derivatives became ethylene-based, and this was now the thrust
of Monsanto’s next venture into petrochemicals. That plant went on stream in 1961, and at
about the same time, our Dayton lab was closed, and a group of us—probably fifty or sixty—
were relocated to St. Louis to anew research center which was opened in 1961. Those left
behind became Monsanto Research Corporation [MRC], which was a subsidiary set up to do
government contract research. Folded into that subsidiary was the operation at Miamisburg,
Ohio, which was funded by the Atomic Energy Commission. So the Miamisburg and Dayton
labs were part of MRC.

Back in St. Louis, our engineering research program began to dwindle. I've since

studied this period; this was a time when companies such as Shell, DuPont and American Oil
decided that they really couldn’'t afford alot of generic research in engineering. They began to
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phaseit out. But we didn’t have anice, neat death of our engineering research group. We
branched out into some other things; we got into biotechnology at that time. | was transferred to
acommercia development group where we were looking at new products for Monsanto. | had
avery interesting experience there, getting into such things as a material for putting the stripe
down the middle of highways and the idea of Monsanto getting into the business of selling a
floor covering surface. We studied the large-scale culture of agae as afood source, and a
number of other ventures.

By this time the company had decided to expand the complex at Chocolate Bayou, and |
shifted back into engineering work to deal with that complex. Also, by the early sixties, the
company decided to form a corporate engineering department—this happened formally in 1964.
We would bring in the engineering groups from Texas City; from Springfield, Massachusetts;
from Decatur, Alabama; put them all in one building in St. Louis, and do al of our engineering
work out of one central location. That was amgor move for the company, and avery expensive
move. As part of it, we had project groups. We aso had construction groups, and we had a
core technology group. This group provided tools and internal consulting. Some remnants of
our engineering research group were brought into this. There were several sections, and | had
the chemical engineering section. | later took over the whole thing.

Just to move things along alittle bit, that’ s the sort of thing | did from 1964, really, until
I left in 1979: heading up atechnology function that served corporate Monsanto. We operated
as acost center, not a profit center, but we operated each year with a grant from the company,
you might say, to do basic work, develop new computer programs, and so forth. The rest of the
time we had to sell, so we became the corporate consultants. These were very good people, and
they were very much in demand. We had problems spending the corporate grant because
project work or plant work would take priority. That led to a problem, so what | did about that
was that every summer | would bring in college professors to help us catch up on our research
projects. They were very good. We paid them well and they seemed to enjoy getting the
experience. Of course, | got more and more involved with academiathisway. Also, in 1965, |
started teaching a class at Washington University every year.

BOHNING: | wanted to ask how you made that affiliation with Washington U.

FAIR: WEéll, | had at one time a corporate responsibility for continuing education. Y ou haveto
remember that back then, at one point, this began to be the big thing in the sixties. “You had
better go back to the books; the half-life for your knowledge is only ten years!” Monsanto
decided to do something about it, so | got the assignment of putting together an in-house
program, and in doing this | utilized a number of the universities, including Washington
University, University of Houston, University of Massachusetts, and Georgia Tech. They
provided faculty for our courses. So | got to know the people at Washington U., and | started
teaching a course in process design.
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Thefirst year, | taught it as a two-semester course, and | was given some leave time
from Monsanto. In the spring thiswas adesign course. We entered in the AIChE student
contest competition, a national competition. The students had to do the contest problem
individually. 1t'still going today. They had alimited timeto do it, Six weeks. Each turnedin
areport, and we could select the two best reports for the national competition. There were at
that time, | believe, six prizes. First, second, third and fourth, and two honorable mentions.
And, by golly, we got the first prize winner and an honorable mention in our two submissions.

This was something great, and | would say that one of the greatest moments of my
career, really, was when, at the annual meeting of the AIChE, my first contest prize winner went
up to accept the prize and to make afew comments, and he thanked me for making it possible.
Now that was really something; a big room of people at the awards banquet, and | could just sit
back there and glow that this had happened. | mention that this was Me Bagley who made
these comments, and then my honorable mention was Ron Cordes, who later worked for Exxon;
I don’t know what’ s happened to him. Mel is still with Monsanto.

Anyway, | had the design class. | taught it on Saturday mornings in the spring semester
after that first year. We could still have Saturday classes. We also met on Wednesday
afternoons, latein the day. | didn’t always make the Wednesday class because of travel, but |
could always make the Saturday class, and | always had aregular faculty member who could
substitute. So that got me interested in teaching, and | aso very much enjoyed the association
with Washington University. | was an engineering commencement speaker, and | recelved an
honorary degree from Washington University.

| was on search committees and did all these things; in fact | was on the search
committee to find a new chairman of the department to replace the chairman who had stepped
down, Eric Weger. | have to say herethat Eric was asked to step down by the faculty. | didn’t
agree with the faculty at all; | voted against this. But Eric stepped down and helped us on our
search. Within about two months, one evening he told his wife and daughter he had a meeting
in Chicago the next day, and he drove out to Lambert Field, put his car in the garage, called one
of the nearby motels to pick him up, he wanted to stay the night. Then hetook hislife. That
was quite ablow. We had amemoria service for him on campus. Hejust couldn’t take this
lack of confidence by the faculty. | thought he'd done atremendous job; | just never could
understand this. We found a replacement who is there today but now planning to step down,
named Rudy Motard. The department’s done well; it's agood, small department. It’'s never
going to be in the top ten, or probably the top twenty, but it's a good department. It could bein
the top twenty.

I had always liked college campuses. | had been very active on the accreditation
committee of AIChE. | did alot of accreditation visitsfor ECPD, later ABET [Accreditation
Board for Engineering and Technology]. | served on the accreditation commission of ABET,
where | would lead teams, and so | got very much involved in university things. | served on the
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visiting committee here at the university, as a Monsanto representative. It was during my last
year on this committee that the dean took me aside and said, “What would it take you to get you
to join our faculty?’

Before we take abreak here, | will say that in 1979, early in 1979, | got an offer for a
chaired position here, which would be the first chair in engineering at the university. | also was
eligible for early retirement at Monsanto. We had the rule of elghty-five—age and years of
service. | had had my early ten years of service restored—that happened not long after |
rejoined Monsanto—so that | suddenly had more vacation and more service credits and so forth.
I had thirty-four years of service with Monsanto at that time, so | could make the move. | gave
Monsanto plenty of advance notice. In fact, | was able to pick my successor, who is an
outstanding person named Stan [Stanley 1.] Proctor.

BOHNING: | know Stan.

FAIR: Stan was later president of AIChE—atremendous guy. So | was happy. In fact, he had
been in my group and | had told him at one point, “ Stan, you’ ve always been in St. Louis, either
at one of the plants or one of the headquarters, and I’ ve got this opportunity for you at Chocolate
Bayou to get somereal plant experience.” He wanted to do it, so Stan and his family moved to
Alvin, Texas. He later got experience in Texas City, so he had a couple of years of this, maybe
alittle bit more. He was ready for the next thing; it just worked out beautifully. | could come
here, and Stan moved up from Texas City to St. Louis at the sametime, and it al worked out.

[END OF TAPE, SIDE 5]

BOHNING: We were about to talk about Texas, but before we do that | want to ask you a few
questions. During that period that you were at Monsanto, according to your bibliography, |
counted maybe thirty to forty papers that you had written while you were at Monsanto. |

wanted to ask you about a couple of them specifically, but first | wanted to ask about the attitude
of Monsanto towards your publishing this kind of information.

FAIR: WEéll, this group that I’ d had, which was sort of an engineering research activity both at
Dayton and then later at St. Louis, did enough generic-type work that was not process or
product sensitive, so we could usually get publications approved. It might take awhile; we
might have to sit on it for awhile, and | encouraged that in the group. In other words, | had
really top-flight people, mostly Ph.D. Chem E’s, and | said, “I think you ought to always worry
about your visibility, your employability on the open market. We'll try to hang on to you, but
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think about your résumé. There ought to be some publications on it, particularly if you want to
get into teaching.”

So our group did afair amount of publishing—the only difficulty being that some people
were not al that inclined to write, even if they could get clearance. | think Monsanto had a
pretty good attitude. | know there was one paper that was cleared for a person in my group—it
was a solo paper—which had to do with some real mistakes that Monsanto had made involving
astart up. My feeling was well, this would be a service to industry, so others wouldn’t make
these same mistakes. It did make uslook pretty dumb. We had to argue over that one alittle
bit, but they finally agreed to do it; it was published in one of the AIChE journals (11).

Our work was enough generic that we could do it. | aso encouraged these peopleto
teach short courses; that was permitted in our department contract. Since | was chairman of the
AIChE Continuing Education Committee at one time and a charter member, and we had an in-
house program—it was a very good one—it was pretty easy for us to provide a course that was
wanted by the AIChE. In my group | got six or eight of the people into teaching AIChE
courses, and some are still teaching. | think Monsanto has a very generous, maybe liberal,
policy on sharing its technical developments with others—as Shell Devel opment had back in the
forties and fifties, and DuPont also, through the years, including Perry’ s Handbook (12).

BOHNING: Yes, | wanted to talk to you about some of these handbooks.

FAIR: Oh, Perry’s Handbook was a tremendous contribution to the profession by DuPont.

BOHNING: | think that came later.

FAIR: Weéll, | was at Monsanto when | began my contribution to the handbook.

BOHNING: Yes. That'sright. | looked at that paper that you had on the history of the
handbook (13). Of course your interest in history shows up in anumber of other papers as well.
How did you get involved in doing that?

FAIR: | worked side by side at Shell with Bob [Robert H.] Perry, the only child of John [H.]
Perry, and | was always fascinated by stories of hisfather and the handbook, and the money that
it brought into the family. Well, when Bob took over the handbook, he recruited meto do a
section. | talked with him about the story, saying, “We redly ought to tell it,” and so we wound
up by splitting it into a two-part paper—one part by him, one part by me, with my part being
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approved by him. | didn’t want to put anything in there about his father that he wouldn’t want
to see, but he was very happy with it the way it was. | took John Perry up from his early days
and how he’ d put this thing together, and it was a very successful enterprise.

Now, as you may know, Bob Perry was tragically killed in an automobile accident in
England. McGraw-Hill and his widow had lots of negotiations about the handbook, but there
will be a seventh edition (14); they’ re beginning to talk about it. The editor-in-chief now isone
of Bob's old associates at the University of Oklahoma, Don [W.] Green, who's now at Kansas
University on the faculty. There isthe criticism of the handbook these days that it is no longer
really a handbook—that it’s too involved in theory and fundamentals and that what the
profession really might want isjust a handbook. Give references to how you got these pieces of

information, but make it smple and useful. | don’t know. That'sacomment that’s comein
many times. It may beripe for competition on that basis.

BOHNING: John Perry was originaly in Cleveland.

FAIR: Yes.

BOHNING: Was he associated with Case at all?

FAIR: No, he was with a DuPont subsidiary company.

BOHNING: Grasdli?

FAIR: Graselli. He got started on the handbook while he was in Cleveland.

BOHNING: Because Hodgeman, who edited the first chemistry handbook, was at Case at the
same time.

FAIR: | see. There could have been alot of influence there.

BOHNING: 1 just wondered whether there was any connection there at all.
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FAIR: | bet therewas. Now, right behind you—see, there’ s a green book to the left of that—is
an earlier handbook of chemical engineering, a McGraw-Hill book (15). It's atwo volume set,
right there.

BOHNING: Ohyes. Okay.

FAIR: So, there had been something of a handbook before Perry’s. The red book over to the
right isafirst edition, then the dark green oneis a second edition.

I met John Perry at an AIChE meeting, but | knew him mostly through his son. Hewas
chain smoker and died of throat cancer, at arelatively young age.

BOHNING: Many of your publications while you were at Monsanto dealt with distillation
technology in one form or another, and you had a number of annual reviews, current techniques
kinds of things. I'm just looking at atitle herethat | pulled aside, “Conversion of the Transport
Phenomena Purist” (16). [laughter]

FAIR: | gavethat at an AIChE meeting as part of a session at a time when some chemical
engineering departments, including Washington University, had dismissed traditional chemical
engineering and were going into more of an engineering science program. This was happening
back in the sixties, and the idea was to emphasize afairly theoretical and pure type of training
for the engineer, and | et industry convert this person into a useful, productive engineer.
[laughter] That had to do with that question: “Here' s what he knows when he comesin; now,
what do we have to do with him in industry to make him useful?’ It got alot of interesting
comments.

BOHNING: | canimagine.

FAIR: It grew out of an invited paper at an AIChE meeting.

BOHNING: Another oneis*“Educating Tomorrow’s Process Designers Redlisticaly” (17).

FAIR: That was acollaboration with Buford [D.] Smith and afairly comprehensive article on
how industry and the university can work together to teach undergraduates the elements of
design. Now, inour curriculain chemical engineering, we have avery firm requirement that all
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engineers take a capstone course in design—one that will bring together their thermo, their
kinetics, their separations, their transport operations, and, so that they can all be used, blended
with economics. That’s arequirement. It worries many faculty people because they don't feel
qualified to teach it.

What we initiated, Buford and I, was a program to get industry people into the classroom
to do this course. We had four special meetings, at arural location in the Missouri hills,
sponsored by the National Science Foundation and The Ford Foundation. We brought in at one
time maybe fifty educators and, in some cases, an equa number of industry people whom we
could identify as being potentia collaborators. The concept worked out pretty well, and some
of those collaborations are still intact. We had Standard of Indianaworking with Notre Dame;
Standard of Californiaworking with Berkeley; UOP working with Northwestern; Phillips with
Arkansas; and so on. At the sessions we would go through the methodology of teaching a
design course collaboratively. The meetings were very popular. We had a fixed number we
could accommodate with our money and space, and we did that four times. These were so-
called Brownwoods Conferences, and at those conferences, Buford and | and usually a couple of
others from Monsanto would take turns dealing with various topics.

That article summarizes some of the things that we accomplished, and I think it would
be a good article for some people to review again, because we' re getting away from the
collaborative concept. Most of our faculty these days have not had practical design experience,
so they really aren’t qualified and really don’t want to teach the course. At this very time, our
department is searching for my replacement—someone with a separations background who’s
willing to administer the separations program and teach the design course. [laughter] The last
oneisthe tough one.

BOHNING: It'sinteresting what I’ ve heard and I’ ve noticed about chemical engineers today.
Someone said to me, “Nobody’ s building a plant anymore, and the concerns are the
environment.” Isthat partialy responsible for this?

FAIR: Weéll, | think it's the economy, but thereisalot of capita spending on waste handling
treatment facilities. That’s still going strong, and may involve the design of alarge and
expensive plant. Also, there are some plants that result from environmental causes, such as
plants to produce additives for gasoline. | don’t know whether you’ ve come across the
MTBE— that’s methyl tertiary butyl ether—which is sort of atetraethyl lead replacement for
gasoline, to improve the knock rating. Thereisno lead to get into the environment or foul the
catalytic converters. MTBE construction is going pretty strong; there are some ethylene plants,
but by and large, thereis alot less classical plant design and construction. More chemical
engineers are being involved in microel ectronics projects, not so much biotechnology projects.
We just have to see what the future brings.



I remember working on ethylene plants, thinking that now that we' re up to x billions of
pounds per year, we surely don’t need any more ethylene capacity; but it keeps going up. |
don't really fear for the industry. Although right now the so-called commodity chemicals are
not setting things on fire, they are stable. Monsanto ten years ago decided it was going to go
very heavily into biotech. They’ ve spent alot of money on biotech. They do not yet have their
first real product from their research. It hasn't been cleared yet. Theindustria chemicals keep
bringing in the cash: fibers and fiber intermediates, organic and heavy inorganic chemicals, and
certainly petrochemicals. So we're till there. [laughter]

BOHNING: What about, “Dictation and the Engineer” (18).

FAIR: [laughs] Now, there’sone. Wdll, that one grew out of adiscussion | had with one of the
editors of Chemical Engineering magazine. It really had to do with alittle crusade that | had in
my department. This was before word processors. Our engineers were taking an outlandish
amount of time to prepare simple reports and letters. The usual practice was to write something
out in hand, ask the secretary to do it in draft, correct it, and then the secretary would typeitin
final. My theory was, why don’t you dictateit? You can still get adraft if you want it, and you
correct that. Better till, dictateit in final.

That’ s what this paper had to do with—techniques for leapfrogging to the final copy, the
disciplineinvolved. It's been very helpful to me; | dictatein final. It has changed alittle bit
now, because | can dictate something in final, and | will get the beautifully typed copy, but it's
been done on aword processor. | know that if | want to change a“was’ to a“were,” there’sno
Sweat, so that makes you alittle bit more relaxed on dictation. Also at that time, there were alot
of people around—at least at Monsanto—who could take dictation directly. | likethat. That's
theway | prefer to do it, but the people have to know shorthand. Y ou don’t find very many
people who know shorthand anymore.

BOHNING: That’strue.

FAIR: Sothat article talked about pocket dictating machines, how you might dictate a technical
report, how you deal with equations.

BOHNING: That isan obvious question.
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FAIR: The answer was that you need your equations prepared in advance pretty well. Then
you have the secretary |eave space for those equations and then put them in after the second
pass. You just can't dictate equations.

That was kind of afun thing. It was part of a specia section on technical writing.

BOHNING: Did you get much responseto it?

FAIR: Oh,yes. Yes. I'vestill used copies of that old article for some of the women around the
building, even here. I’ve always gotten good marks for my dictation, and | think it's because |
can, better than some, visuaize what it’s going to look like on the paper as | talk about it.

BOHNING: You did an international textbook on distillation (19).

FAIR: Yes. That wasalittle book to teach non-chemical engineers how to handle some of the
elementary calculations of distillation. It was used quite alot in Monsanto by the plants and
thelr operator training programs. It's not a very impressive book, but it’s got the principles of
distillation and graphical materialsinit.

BOHNING: So theimpetus came from Monsanto for this.

FAIR: Yes, for training.

BOHNING: By 1972 thefifth edition of Perry was coming out (20), but | was intrigued by the
fact that you were emphasizing environmental concerns. Y ou had a paper called “Trace
Quantity Engineering” (21). In there you talked about the already growing environmental
concerns.

FAIR: Yes. That was, | guess you might say, sort of an attempt to develop anew discipline
called trace quantity engineering. It wasall built around the need for control and anaysis of
small amounts of materials that could be harmful to the environment. That was the thrust.
Sampling and analysis were very much involved, a choice between aternates: for example,
adsorption versus scrubbing versus incineration. That's really what it covered: cleaning up of
liquid and gaseous discharge streams.
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BOHNING: What kind of response was there to something like that? To me, it seemslike you
were probably on the forefront of calling attention to those concerns.

FAIR: | would say that the response was not all that great if you measure it by requests for
reprints, which is hard to do these days because of copy machines. I’ ve encountered alot of
people who recognized the article or recognized the author of the article, but in general it did not
touch off any usage of the term TQE. We used it around Monsanto, because of that article. At
the time there was a commercial that said, “Did you DQ today?’ That means, did you go to
Dairy Queen? “Did you TQE today?’ [laughter] It was an attempt to get people interested in
not just cleaning up but finding out by analysis and evaluation whether clean up was even
needed, based on regulations.

BOHNING: Well, in your short bio at the end of that paper, it indicates not only your Monsanto
connection, but also that you were amember of the executive committee of Fractionation
Research Incorporated. That was thefirst time that | had seen that term.

FAIR: Yes. Well, wecall it FRI; it's still in existence. It was formed in the mid-1950s as a
stock company, a closed research company. The shareowners would be companies interested in
the results of distillation research. FRI had its officers and staff and research facilitiesin
California; it has since relocated to Oklahoma. It has perhaps seventy or eighty member
companies right now, and afairly big budget. Itstechnical program is steered by atechnical
committee, and my first assignment was on that committee. They had, at the time, six members
of the committee from our various companies. It’s grown to nine now, actually nine plusa
chairman. When we formed this corporate engineering department in St. Louisand | brought in
Bill Bolles from Texas City to be my distillation specialist, | got him on the technical
committee. They asked me to serve on the executive committee. In that capacity, | got
involved in negotiations to change FRI from a stock company to a member company and to
negotiate with the IRSfor it to be considered a non-profit company and not taxable. | served
then on the executive committee and was vice president until | left Monsanto. | now attend the
meetings as a consultant. | keep up with what FRI is doing because it could result in duplication
of the work that I’m doing here at the university.

BOHNING: Another paper during that Monsanto period was something called “ Process
Design: Past, Present and Future” (22). That was twenty years ago. One of the things that
intrigued me, and you touched on it earlier, was how you noted the decline in the coursework
required for adegree in chemical engineering.
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FAIR: Yes, it'sredly unfortunate. We're right now faced with another problem here at the
university. At that time we were realizing that you really needed five years, and the most
appropriate thing would be afive-year professional degree. That would get in those hours that
you redlly needed. That has not sold; people don’t want to spend more than four years worth of
tuition. We have simply had to do away with alot of very useful courses. The thing that was
troubling me at the time was that | felt academiawas saying, “Well, that’s okay. Let industry do
it; let industry do the training. We don’'t need adesign course. They can go to industry and they
can take a good in-house design course.” There’'salot of controversy about this, and, at the
moment at the university, we're faced with having to free up six hours to take courses of a
multi-cultural type. There has been that kind of pressure put on us to do that. Engineering’s
opposed to it. We have a problem in engineering of attracting students simply because our
workload is heavier than the other colleges; it has always been that way.

[END OF TAPE, SIDE 6]

FAIR: Sowe are now edicted by the state of Texas to have three hours of government and three
hours of history. The government is U.S. and Texas, the history can be any of the several
alternate subjects, elected-type subjects. So we' ve got six hours that we are required to have,
and here will be another six. There will be twelve hours, and the situation begins to be difficult.
In that paper, we were talking mostly about the educational aspects and whether we ought to
have afive-year program to get everything in.

BOHNING: Wéll, it was twenty years ago, virtually, when you wrote that, and twenty years
later, what do you see?

FAIR: Weéll, I'd have to go back and take alook at the article, but we certainly have not gone to
five years and probably won’'t. We've had to cut things out of the curriculum—sometimes
things of a more applied type—on the basis that the student will pick those up somewhere else.
I’d have to go back and see what was predicted at thetime. There was a group of people who
wereinvolved in that session. Thefive-year need isthe one that stands out most distinctly in
my mind.

BOHNING: Well, I know in my own experience that the number of credit hours required for a
chemistry major has dropped from one hundred forty to one hundred twenty-one, one hundred
twenty-two, something like that. That’salot of work to cut out.
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FAIR: Itis. Right now, we need an additional required course in chemistry, but have
compromised on the basis that it can substitute for the second semester of physical chemistry,
which is heavily oriented toward quantum chemistry, at least at this school. The needed course
isin modern anaytica methods, very important to the chemical engineer, with stream analyzers
and needs for trace quantity analysis. | recommend it to all the students.

| think they’ d probably be better off with that one than with the other physical chemistry,
but I’ d hate to see them lose that physical chemistry. How do you put in another course? Now,
of course, the pressureis aso to get in some life sciences courses, that every Chem E needs to
have at least a course in biology, genera biology, perhaps another one in microbiology, and so
on.

BOHNING: The rise of biotechnology.

FAIR: Yes, but we need it. We need some sort of an acquaintance with the topic, anyway, by
the undergraduates, and the same in the microelectronics area. We have an elective for that
now, in chemical engineering. It'sfairly popular.

BOHNING: Do you think—I’m going alittle afield here—but do you think that this need to
have all of this background at the undergraduate level—and that’ s only expanding as things
change—may require even more specialization at the undergraduate level ?

FAIR: Wéll, | think it will. Infact, it aready has, here. We have blocks of electives. It's
required that you take three courses out of one of those blocks of courses, one of them being
biotechnology. Y ou will see listed maybe six courses, and the student has to take at least three
of those. One or two of the courses will have an asterisk meaning, “thisisrequired.” You can
choose biomedical as another one, process control as another one, product development as
another one, and so forth. We require that little bit of specialization within the curriculum.
Environmental engineering isaspecidty, and it's avery popular one.

BOHNING: Oh, yes. Yes.

FAIR: For thistherewill be acourse listed over in civil engineering that they take; there may
be acoursein chemistry. It'sagood thing, and it would be even better if we had more hours
available. We've dready started that kind of a specialization. You just haveto doit.
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BOHNING: Maybe thisisagood lead-in to this next paper | have noted, which is*“ Competence
of Engineers: Who Should Judge?’ (23).

FAIR: I'd amost forgotten that one. [laughter]

BOHNING: Well, | wasintrigued. | just pulled one sentence out from there, which I’ m quoting
now. You said, “Industry has its special methods for assuring competence in its engineers.”

FAIR: Yes, those of course deal with performance reviews and compensation. | believe that
paper—I haven't looked at in years—would deal with registration. | remember now—there was
the question of whether there should be re-licensing. It'sfineif you get alicense, but does that
tell the world that ten years later you're still competent? Should you have to be examined
periodically? The guestion was, should that be thrust on engineers by professional societies and
state licensing boards and so forth, or should industry take care of itsown? If I’m employing
thisengineer, isit up to meto be sure that he’s competent and keeps up to date?

| don’t know that there was anything profound here. There was a question of what
should the societies do about this, and | think our conclusion was that we should provide, as
professional technical societies, continuing education programs, but that we should not be in the
business of examining and re-validating competence. It was an interesting part of apanel, a
discussion that we had.

BOHNING: Wéll, | guessthat brings usto 1979 and your arrival in Austin.

FAIR: There’'sonething that | wanted to mention that happened during thistime. In our
department at Monsanto, we did alot of pioneering work in what is called process simulation,
computer-aided design. We built a program there called FLOWTRAN. It quickly became
recognized as one of the best in the business. Early on, we made it available to the universities,
but they could only accessit on a service bureau basis. We also established our own service
bureau—a hotline service for customers. We had alot of companies hooked into our
FLOWTRAN system.

The company at one point then came to me and said, “We' ve got to get out of this
business. It's peanuts; it’s not really Monsanto’s charter. Y ou have a year; phaseit out.” So,
we got busy and decided we would certainly phase it out, but we would see if we couldn’t
license the package. We were very successful at this, and so we had eleven or twelve
companies that bought licenses, first at one hundred thousand dollars and then at one hundred
twenty-five thousand dollars, and then they paid us a support charge. A number of companies
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then had FLOWTRAN available to them. We put out a book on the use of FLOWTRAN; we
made the system available to the universities (24).

Then in the mid-seventies, the Department of Energy [DOE], not too long after the Arab
oil crisis, funded a program at MIT to develop what was known as the Advanced System for
Process Engineering, ASPEN, headed up by professor Larry [Lawrence B.] Evansat MIT.
They had alot of money. They got started, and finally they came to us and said, “We just need
abase system. We've got to build our system on a good local system, and yoursisit. Will you
licenseit tous? Wéll, if we'relicensing to a government project, there’ s a question of security.
They finally got around the security issue, so we licensed FLOWTRAN to the ASPEN project
for five hundred thousand dollars. The ASPEN project then took this over, modified it,
extended it. They had some very good people working on it. They completed the project for
the Department of Energy. They now had a system which was in the public domain, but it
turned out to be very difficult to use. This group wasin place at the end of the project, so they
decided to form a company to help people use this program, called Aspen Technology. The
group then took the public domain program and started improving it and making it available
separately to clients, and it has been hugely successful.

I don’t know whether you’ ve come across Aspen Tech. Headquartered in Cambridge,
they’ ve got their computer-aided methods in use all over the world, including Mainland China.
They have an excellent program. They’ve got alarge database; they’ ve added alot of functions.
It'sbasically FLOWTRAN, but it really is, some would say, the best in the business. | go back
for their special meetings; they had one last fall, called Aspenworld. | went to the one before,
which wasin Amsterdam. It isjust an enormously successful enterprise by chemical engineers.
One of the principals of the company | had loaned to the DOE project from my group stayed on;
he' s the vice president for marketing, and he’sdoing well. The president is one of our ex-
Monsanto people.

We pioneered that at Monsanto. We spent alot of money, and the company was very
patient. We made it available to the universities, and there is a group of chemical engineering
academicians called the CACHE Committee—Stu Churchill would know all about this—
Computer Aidsin Chemical Engineering. | got avery nice award, plague and all, for that back
in the late seventies because | had gone to my management at Monsanto and said, “We think
these students ought to be exposed to a Monsanto process simulator. They don’t have to have
the code; they don’t have to know how it works, but they should get some experience with it.”
The company went along with it, not only let students use FLOWTRAN, but made a series of
grants to the CACHE program. That was a successful undertaking.

FLOWTRAN is still being used in the schools, although it’s now not difficult to access.
We have ASPEN at the university on an educational basis. That was a big accomplishment at
Monsanto, and it really gave Monsanto, | thought, excellent publicity as being a first-rate
technical organization. Now, things may have changed since | left—they don’t maintain
FLOWTRAN as they used to—but it was surely going well at thetime. We demonstrated it on
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some plant start-ups, how effective it could be to ensure a smooth start-up. We had classesin-
house; all of our process engineers used FLOWTRAN.

BOHNING: How soon did computers enter into your work? 'Y ou were using computers well
before this.

FAIR: Oh, yes. Computerswere just getting into the act during my latter days at Shell, in 1956.
That same year, Monsanto got its first computer that would be useful for technical calculations.
Before that, they were all accounting-type computers. Our first computer programs out of my
group in Dayton came out in late 1956 or early 1957. We were pretty well up to date in this
area. Our mainframewasin St. Louis, so we had to goto St. Louisto runit. Wedidn't have
telephone access. It was pretty primitive by today’ s standards, but | had a couple of people who
spent athird of their time in St. Louis, going to the computer center, in thefifties. | think you'd
find, if you looked into the history of computers and chemical engineering, that the mid-fifties
was the turning point. Since that time, anything of alarge, particularly repetitive-type
calculation is done on the computer.

BOHNING: | would think that in design work that would be crucial.

FAIR: Oh,yes. Yes. You just don’t do that by hand anymore.

BOHNING: All right. 1n 1979 you moved to the University of Texas a Austin. In some
respects, as | ook at those latter years at Monsanto, you almost had an academic job before you
came here. Y ou were publishing papers.

FAIR: Yes, | had alot of freedom. Many, many people agreed with me that | had the best
chemical engineering job at Monsanto because | had a good budget; | had excellent people with
high performance. We got the reputation of being able to solve the tough problems. | was on
review panels for our technical ladder program so that | would review distinguished fellows
work every eighteen months or so. | think I had nine or ten of these technical ladder peoplein
my department. | had the ear of senior management. We had a vice president for technology
named Monte Throdahl. | was on his advisory board and we met at |east once a month, over in
the Board of Directorsroom. | had agood job. | could travel as much as| needed to. It wasa
good job, but when | left | had done it for ten years, and | was ready to do something else.

BOHNING: What wasit like when you first arrived here?
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FAIR: Thething that worried me most about coming here was that, as an outsider from industry
with thefirst chair in engineering, there would be alot of resentment, which | could understand.
| never detected any of this. | think it helped that | was a member of the National Academy of
Engineering at thetime. | had received anumber of senior level awards, but one cannot be
certain of how well heredly isreceived. | found the people to be very helpful, and | seemed to
be accepted pretty well by the group. | knew that if | was going to start a second career of any
substance, | would have to get busy and get some research going. | think there were a number
of people—and this still prevailsin other instances—who felt “Here’ s a guy who' staking early
retirement from Monsanto; he’ s going to come down here and take it easy.” 1I'm reminded of a
friend of mine up at Air Products who decided to take early retirement, afellow by the name of
Jack [Jacob M.] Geist, amember of the Academy of Engineering. He thought he would just go
get himself a university job, and he went down to North Carolina State and interviewed. He
came back and said, “Do you know what those people want me to do? They want me to teach at
least one course a semester. They want me to write proposals. They want me to have graduate
students. All I want to do is go down there and maybe once a week have alittle seminar where |
would tell them about my experiences.” [laughter] Hetried it on Lehigh, too, which was closer
to home; it just didn’t work. So, | knew that if | was going to make anything of this, | had to get
busy and get some things going.

That led to this Separations Research Program [SRP], which | think is considered to be
very successful here. We have alot of industrial support. Industrial support for research had
not been too common in this department. The money would come from government agencies,
primarily—some state agencies—for research. Now, industry was putting in some money in the
form of unrestricted grants. Those arerelatively low dollar figures, but if you have fifty
companies putting in five thousand dollars each, that’s alot of money to play with by a
chairman and the faculty. Y ou can have dinner parties for staff, or you can support research
assistants or teaching assistants with that money. Well, that support still comes in, and we can
support sixty graduate students or more with money that largely comes from industry.

We have thirty-five companies putting money into this program, from all over the world.
We have reviews here in Austin twice a year; every eighteen months or so we have areview in
Europe. Wejust had one in January at British Petroleum in London, and before that at
Terneuzen, and Dow was the host of that one. The next one will probably bein Finland. It will
be in the summer of next year. We have an international group; we have some good students.
We do things and get results that are, in part, fairly readily useful to the companies. That’s been
important. They say that I’m the cause of that because of my industrial background, but | don’t
think we' d have these companies with usif we'd done only pure research. We do a
combination of fundamental and applied, and then add to that some “goodies’ for industry, like
computer programs, design manuals, specid state-of-the-art reports. So we've got a good thing.



BOHNING: Did you have thisin mind from the time you started here, or did it take you awhile
to develop it?

FAIR: | didn’'t have this sort of thing in mind. | certainly had in mind some sort of a program
where | would get several companies to put some money intoit. | wastalked into this by the
person who's now our dean of engineering, Herb [Herbert H.] Woodson, and it coincided with
plans for anew building at our Balcones Research Center. He was then director of the Center
for Energy Studies and chairman of electrical engineering. We got space allocated in the new
building out there, and the Board of Regents gave me $3.6 million for equipment for that
building. | had fun with that. [laughter] 1 will give you abrochure. We have afirst-class
separations research facility that extends into afairly large scale of operation. We have seven
faculty; we have postdocs. We have visiting scholars, visiting faculty people of various types.
This sort of thing now has really caught on. Almost every university has some kind of a
collaborative project.

BOHNING: Thiswas a pioneer effort, would you say?

FAIR: Yes. It wascertainly thefirst initsareaand initsway of doing business. We've had
some very loyal support companies. They’ re the ones you might expect. Y ou’ve got DuPont,
and Dow, and Carbide, and Monsanto; you’ ve got Exxon, and Shell, and Amoco, and what used
to be Sohio, now British Petroleum. Y ou’ve got Lummus and Kellogg, companies of that type;
Ethyl Corporation. Just awhole host of top-flight companies who value good technical work.

[END OF TAPE, SIDE 7]

FAIR: We have had some companies come and go that | guess | would say | was alittle
surprised they camein at al, like CPC International, or Pennzoil. A. E. Staley came and went.

The SRPisvery good for the students. A Ph.D. candidate will probably present his
work two or three times before thisindustrial group in the course of his studies. He or she will
go to dinner with the group or to lunch with the group. This student will get a chance to get to
know people who are there, who are interested in hiswork, and who might be interested in
offering him ajob. It happens. Now we see when we have a meeting of our SRP sponsors,
maybe eight or ten of these people coming in, out of maybe fifty or sixty, will be our own
graduates. They’re now at the companies, and they’ re coming back to hear what we' re doing
and write areport. I'll show you one of our newsl etters where we had a picture of this.



It'sbeenjust alot of fun. It doestake alot of time, because we have thirty-five
companies and you' re their point of contact. Y ou get alot of phone calls; you get alot of visits.
Next week we're having 3M in to spend aday with us. They say they’re very seriously
interested in joining, and | think they are. It takestime. We're looking for another person—I
mentioned this earlier—who could handle some of the administrative work, and teach the design
course, and just let me do some of my own research in separations, and writing. It may happen
by next September. Meanwhile, I'm afull-time faculty member, but it’s been alot of fun.

BOHNING: What kind of expectations did they have for you? Y ou had in your own mind what
you wanted to do. Were you given any expectations from the university?

FAIR: No, I really wasn't. | was expected to teach aclass every semester. That wasit. They
had to sort of bet that | wouldn’t come down from St. Louis and just sit around. See, | came
with atenured appointment and a chair. Asamatter of fact, | switched chairs afew years ago.

BOHNING: Yes.

FAIR: Thereason was that, for the first chair, the university was willing to accept afive
hundred thousand dollar endowment. Well, that after awhile began to get alittle crowded, so
they found another chair, the McKetta chair, with over twice that endowment. There' s another
story to that. The John McKetta chair was funded by McKetta s business and professional
associates. Heis an emeritus professor of our department and along-time friend of mine. He
wanted me to have that chair. [laughter] So John McKetta hel ped.

But the university really didn’'t place demands on me; there wasn'’t anything that they
told me that | was expected to do. They might have been saying, “Well, he’'s done pretty well
so far; we' d expect him to continue to do s0.” The university was generous in giving me some
start-up money for research, and has been generous since. It has been agreat experience. |
think that now I’m coming up on thirteen years. That’s not aslong a second career as | would
like, but it’s not too bad, and it won't end next July, | hope.

BOHNING: How wasit attracting graduate students when you first came?

FAIR: It was not difficult at all because these students had heard of me and had seen some of
my publications. | immediately loaded up with as many students as my research funding would
support. Y ou do have to recognize that in chemical engineering here, asin most institutions, our
students have financia support—if not with money from the faculty or the university, then from
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their own countries or their companies, or in very few cases from their families. That’s part of
the game—if you take on a student, you have to have the money to support the student. Right
now, | happen to have three students who are here on Mexican scholarships. They pay their
tuition and fees, medical insurance, books, so that’ s kind of nice. In some cases | will augment
that money alittle bit, so the students can afford to buy a computer, that sort of thing.

| didn’t have any trouble in attracting the students. It was more a problem initialy just
getting the funding for them. | had one student come in, right after | got here. He wanted to
work with me. He was from Taiwan and turned out to be one of the best communicators and
one of the smartest students | have ever known. He was willing to be a grader for other people,
initialy, until I could find the money. It worked out pretty well.

BOHNING: Y ou had anumber of people who started producing master’s theses quite early.
Your first Ph.D. thesis student wasin 1984, | think.

FAIR: Weéll, thefirst two students | had for aPh.D. were [Hong] Chan and [Frank J.]
Matthews, and then [Joan M.] Schork. Thefirst three students | got were master’s people.
Perhaps the fourth, but I’ ve forgotten right now the sequence. That was good too. Beforel had
developed some direction to the program, | could work with shorter projects. They were all
experimental research projects. Also, the commitment for the M.S. student was for less time.
So that was good for me because that gave me enough time to formulate what more expanded
programs | might want to undertake.

BOHNING: Thedirection of the research that you did here still seemsto follow pretty much,
well, distillation in abroad sense, | suppose. Although | guessif one were to pinpoint your
areas of specialization, I’ ve seen heat transfer being a prime area.

FAIR: Yes, | wasinterested in separations and heat transfer, and I’ ve had some projects on heat
transfer, some on combined heat and mass transfer; but the areas have been more distillation,
extraction, and, in more recent times, adsorption. Right now, | have more studentsin adsorption
than | have in the other fields. Within extraction we got involved early in the game, in
supercritical fluid extraction. We have anice facility for that too.

BOHNING: One of the things | also noticed is that you got into, very early it seems, structured
column packings versus random packings.
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FAIR: Yes. I think that we have really the premier know-how on that here, and we' ve certainly
made presentations on that all over the world and will do so again next September. That was a
case where a device that was developed in large part empirically was found to work well for the
cases that were applied, and it intrigued us as to why it worked asit did and what the contacting
mechanisms were for devel oping athin-film liquid surface—athin film of liquid on atextured,
specialy treated surface. The extent of the film formation depends on this surface as well as the
wetability of the surface material.

We ve done alot of work on structured packings, and | think it’s been very good work.
The packing type, of course, is not proprietary with us at al, but it’s been big business for the
packing vendors and also for users. For example, down at the Texas City plant, one distillation
column was retrofitted with structured packing at a cost of over eight million dollars ten years
ago—ijust one distillation column. But it was justified; it was a vacuum column for styrene. |
would say that our know-how on structured column packings may be better than that of the
vendors, with the possible exception of Sulzer Brothersin Switzerland. We can't tell; they
don't disclose all of their knowledge.

BOHNING: Three years ago, you gave alecture for the Joe J. King Award (25). Unfortunately,
sinceit waslocal, | wasn't able to get a copy of it.

FAIR: | have many copiesfor you.

BOHNING: Okay. But thetitle, of course, isobviously one that catches the eye, “ Separations:
Essential to Life and Well-Being.”

FAIR: Weéll, that was for a special lecture—and incidentally, the King Award lecture for this
year is being given this afternoon—for a very mixed audience. | had really treated it asalay
audience. My wife wasthere, her brother was there. | really dealt with the separations that
would be familiar to these people. | have to do that fairly often. | know | gave atalk on the
SRP to a group of purchasing agents from various companies around Austin, including state
purchasing people.

| got up to the stand, and | had with me atumbler half filled with water. Then | got out a
jigger glassthat was actudly filled with tea. | said, “Now, I’m going to undertake avery simple
operation. I'll pour the contents of this jigger glassinto the water, stir it with my finger, and
I’ve got amixture. Real easy. Suppose | wanted to take that brown liquid back out of that
mixture? Extremely difficult, because alcohol and water form an azeotrope, as you know.” The
ideaisthat it's easy to mix, but it’s hard to unmix, to separate. That’s kind of the approach that
| used in that lecture. If you have any extra space, I’ll get you a copy.
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BOHNING: Sure.

FAIR: If nothing else, it will show you what the university does for this undertaking.

BOHNING: Thank you.

FAIR: It mentioned, for example, the separationsin the body. One of our faculty membersis
very much involved in the development of artificial kidneys. That was just a summary article,
but you'll find in there certain material on membrane separations and so on.

BOHNING: Inthelast few years you've had several papers which | assume are coming out of
the separations group. For example, there was onein 1987 with three authors, and you were the
only one from the University of Texas (26). There was somebody from Rohm and Haas and
somebody from Garrett. Then afew yearslater you had another one with somebody from
Germany (27). I’'mintrigued at that variety of authors.

FAIR: Yes. We get into this with the separations program. In the case of the one from
Germany with John Stichlmair, | got him to come over and spend a semester with us. He's at
the University of Essen. We started some collaborative work that we continued after he went
back. Then | got him a second grant to come back, and that time we plunged into a book, a
comprehensive distillation book, which we' re working on right now. He has a Macintosh in his
office, and | have a Macintosh in my office. They’ re compatible, and we send diskettes back
and forth. That’s what happens in these things.

They'relikely to be SRP involvements, but in some cases they’ re simply collaborations.
Last summer, Mike [Michael W.] Biddulph of the University of Nottingham and | had a paper
(28). But again, | got Mike to come over here and spend severa months with us, and we
worked on a project together.

BOHNING: What about, “Distillation: Whither, not Whether” (29).

FAIR: [laughter] Well, | don’t know about that title. They didn’t change thetitle that | had
givenit. That was the keynote opening address of the last International Symposium on
Distillation, which was held at Brighton, England. It was published as part of the proceedings
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of the conference, and they later contacted me and said, “We think that it was kind of buried in
these proceedings, would you like to put it in our journa?” Which | did. It'sapretty
prestigious publication of the Institution of Chemical Engineers. That’s how that one happened.
It was alook down the road, if you will, and whether there' s any lifein distillation; and, if so,
what directionsit should go.

BOHNING: Just ayear or so ago, if onewere to look at this list and the titles and nothing else,
you would seem to be areal disciple for distillation. | have this one from 1990, “Distillation:
King in Separations’ (30).

FAIR: [laughs] Well, I'll tell you why thisis. If one hasaliquid mixture to be separated, if it
is amenable to distillation separation, then that will be the cheapest way to do it. There'sone
particular advantage that distillation has over the other larger scale separation methods: it does
not involve what we call a mass separating agent. 1f | want to separate a mixture using
adsorption, | have to find the right adsorbent; by extraction, | have to find the right solvent.
Distillation uses energy. It can be brought in, in various forms. Energy is energy, you might
say. It ssimplifiesthe research and development costs, if you can do it.

One of the things that we' re very much into now, and there’s at |east one paper on it
(31), isthe use of artificia intelligence approaches to develop expert systems. | have two
people now working with me on what ostensibly will emulate a person, the expert, in directing
the development of adesign: what’s the best way to separate this mixture?

Invariably—you’ ve probably had this experience—the junior engineer goesinto the
office of the gray-haired expert. He's made an appointment, and he has this mixture. The
guestion is, “How should | go about separating this mixture?” What are the first questions of
the expert? “What are the boiling points? Do the boiling points look spaced out to the right
extent?” Thesuggestionis, “Let’stry distillation first.” The boiling points might not be spaced
out enough. There might be azeotropes; there might be heat sensitivity. But my point is that the
first consideration is, seeif distillation will work. Becauseif it will work, that’s going to be the
way to do it. The problem’s done.

What you get into are strange mixtures—perhaps lopsided mixtures, perhaps very dilute
mixtures—where distillation really is not appropriate. Then there are gas mixture problems.
What' s the best way to separate air? I'll tell you, fifteen or twenty years ago, the answer would
be easy. It might even be, what's the only way to separate air? It’s by cryogenic distillation.
All oxygen plants were distillation plants. That’s certainly not true today. Y ou haveto look at
pressure swing adsorption, you have to look at membrane separation, as two waysto doit. And
there are some chemical methods that are being developed too. For gas mixtures such as air—
even if the boiling points of nitrogen, oxygen, and argon are spaced enough—distillation may
not be the way to do it. So the expert’s system has to have qualifications built into it. It hasto
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differentiate between alean mixture and a concentrated mixture. But distillation is still around,
and it’s so heavily used in the industry, you can’t walk away from it aslong as there is anything
left to research, and thereis. Aslong aswe' ve been using it—and that’s along, long time—we
still don’t understand alot about it.

We talked earlier about Fractionation Research, FRI. FRI does equipment testing. If
you start looking around the United States at any university where thereis distillation research,
you won't find much. Y ou will find some theoretical work at Massachusetts and at Clarkson;
that’s about it.

Soit'sstill with us. It's alarge energy consumer, too, so there' s been alot of interest
from a conservation point of view, to reduce the energy consumption in distillation.

[END OF TAPE, SIDE 8]

FAIR: So, since thereisnot activity elsewherein the U.S., we're doing some work here, and
there are some who say if we were to cut out our distillation program, we' d lose quite afew of
our sponsors of the SRP. We're continuing to do it even though it’ s not, shall we say, the “in-
thing” or the popular thing to do.

BOHNING: | have some other brief notes. We've talked alittle bit about your students. Are
there other comments you' d like to make about your graduate students and some of the things
that they’ve done since they’ ve left here?

FAIR: Well, my graduate students have, for the most part, gone into industry, and I’'m not all
that proud of it. | would like to have more of my graduates in academia. It’s probably me and
my philosophy, but those going into industry have gone into some very good positions, and
they're doing very well. So, I'm very proud of these graduates. | would like for more of them
to be in teaching; | have a couple of them in industry I think eventually will go into teaching.

Thisisnot just me: something is traditional with this department that represents, | think,
aproblem. If onewould pick Berkeley, Wisconsin, MIT, Minnesota, Michigan to some extent,
many of our top chemical engineering educators took their Ph.D.s at these schools. | think we
could do better if we worked at it and got our students more involved in teaching, and also took
their credentialsto our friendsin academia.

| think it’s a problem we need to work on here, because it’s not only that some people

ought to be in teaching, but it al'so has alot to do with ratings and rankings of institutions. |
don’t know whether you remember, not long ago there was a U.S. News and World Report on
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programs, including engineering programs. They had two rankings: one by academia—deans
mostly—and the other by industry. We ranked number two in the country by industry. They
like our graduates; they do well. They like the kind of work we do here. We were tenth by the
academicians, which is not dl that bad out of a hundred and fifty or more schools. But if we
had more people in teaching, | think that ranking would be higher.

| suppose one could say that if these studentsreally liked what they saw around the
building—what the faculty do, how they live, how well they like their work—more of them
might want to do what we do. It doesn’t seem to be working that way. That’s something |
knew when | came here and something I’ ve been working on to some extent, but we haven’t
made alot of progress. Oh, every year we'll send a couple people into academia, somewherein
theworld. Our last one, one of our biotech people, went out to the University of Washington in
Sedttle. But | wish | had more of my students in teaching.

BOHNING: Y ou have been very active, and we mentioned this earlier, in the AIChE, going
way back to your early Texas days.

FAIR: Yes.

BOHNING: Y ou’'ve been on many committees and quite active in anumber of areas. Arethere
any particular AIChE areas that have more meaning to you, or are more important to you?

FAIR: There'sonein particular. When | wasin Dayton, | was asked to serve on a blue ribbon
committee of the AIChE called the Dynamic Objectives Committee. Why | wasonit, | don’t
know, but the eminent chemical engineering people were on this committee. That includes
[Edwin] Gilliland from MIT, [Thomas H.] Chilton from DuPont, [Donald L.] Katz from
Michigan, [Olaf] Hougen from Wisconsin, [Joseph C.] Elgin from Princeton. That, of course,
was highly inspirational, just to be sitting around the table with these people and to get to know
them. | found myself to be on athree-person committee to write the report. It wasavery
extensive report published in CEP (32). This committee was composed of Katz, Charles[R.]
Wilke from Berkeley, and myself. We had a number of meetings to put this report together. It
was a good report; it was areport that was read and used, and the experience of meeting with
these people was highly motivating. In recent years there was a second Dynamic Objectives
Committee, and | did not participate on that one; but that first one was really something. It was
agreat experience.

Other than that, | would say heading up the Publications Committee, and at another time

the Continuing Education Committee, were of great interest. | would say the Continuing
Education program has been abig thing with me, and it’s been a good program for the AIChE;
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we' ve thought, through the years, a much better program than any of the other founder societies
have. Stu Churchill teachesin that program, for example, so we' ve got some good peoplein it.

BOHNING: You've given arather large number, | believe.

FAIR: The coursethat | teach has been given—it’s getting close to a hundred times now—I
would guess to around three thousand people. Still going strong. In fact, we've just expanded it
from atwo-day course to athree-day course. It has been apopular course, but we've had alot
of other good courses, and we' ve had good management at AIChE of this program. There'sa
person there you may have run across named Hal [Harold I.] Abramson, and he's good.

We will have three to four thousand people a year taking these AIChE courses. Things
are off alittle bit this year because of the recession. We've held these courses at meetings and
also on an in-house basis for companies. We have the local sections. AIChE has been very
aggressive about this; it has been a good program. | would say the Continuing Education
activity has been a close second to the Dynamic Objectives Committee activity.

BOHNING: You have off and on mentioned certain consulting activities, and | just want to
treat that as a separate area, because you do list alarge number of companies that you have
consulted with over the years. | was wondering whether you’ d like to make some comments
about that.

FAIR: Since coming here, of course, I’ ve been permitted to consult. | couldn’'t do that at
Monsanto. | would say that the best of these relationships has been with Air Products. It'sa
great company; it's a company that values good technical effort and investsin good technical
effort. | think that while this was an Air Products tradition, thereis an individual there who has
had alot to do with it. Hisnameis[P. L.] Thibaut Brian. He was on the MIT faculty, was
recruited by Air Products, is on the board and a senior vice president, but he still likesto involve
himself at atechnical level. So Thibaut has been able to convince management that an
investment, let’s say a priori, in checking out the technical detail isagood investment: don't just
plungein.

So the group there is a high-powered group, a very stimulating group. | have not been
permitted to consult at Monsanto, so | don’t consult with Monsanto. Y ou wouldn’t see that on
thelist, | don’t think, because | am aretiree of Monsanto. I’ ve been on retainer at Air Products
for anumber of years, and I’ve made many, many visitsto Allentown. I’'ve aso visited
overseas for Air Products; it’s agreat company. They have a history out that I’m sureisin your
collection: Out of Thin Air (33).
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BOHNING: Right.

FAIR: | aso get involved with smaller organizationsin actual design. I’ ve designed a number
of facilities that have been built and run, and there have been some cases where my design
didn’t work out quite like it was supposed to. We'll take atrip next month out West on one of
these to see what we can do to correct the operation. | still enjoy sitting around a table doing
this sort of work.

The week after next I’m going to spend four days in the East, retained to review a
process design from start to finish—looking for any possible pitfalls, sort of troubleshooting the
design. The company that has this assignment really does not have alot of strength in chemical
engineering and got involved more from a process safety point of view. Now the plant wants a
full review by me of what they’ve done. | don’t have any conflicts of interest on it; | don’'t have
any agreements with other firms who deal with this particular chemistry and engineering.

That's till alot of fun. | have in storage alot of drawings that | work with on projects
of thistype, so | liketo try to keep my hand in.

BOHNING: Y ou do computer design now?

FAIR: Well, yesand no. I'll tell you why that’s alittle hard to answer. If | have developed a
program more or less on my own time, | can useit. If | have developed it for the University of
Texasin someway, | can only useit by some arrangement with the university. That getsto be
difficult. So| have alot of my own programs. Let’stake the case of using the ASPEN
simulator, or we also have the SimSci ssmulator or the ChemShare Simulator. Our agreement
with these companiesis that their software will not be used for consulting, which is quite
understandable.

In many cases, | find myself working; say I’m out at some plant and we need to have a
heat-exchanger anayzed. Really, the only way isto use a computer program. | will phoneup a
friend and say, “Here, these people want to use your program and we'll pay for it.” So they
work it that way. That’s an interesting question. | would certainly not do by hand alot of these
things, but, for example, I’ ve bought software to do distillation systems that are my property,
adsorption systems, extraction systems, so | could do that. If it was developed by university
funds, then there are restrictions.

We'reright into that now in our expert systemswork. They’re the property of the

university because they were developed here with university facilities and people. 1t's kind of
an interesting area, but if I’m going to design a distillation column for some client, I’ll use one
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of my own programs. It’s remarkable what you can get for something like a PSII or 386 or 486,
that used to require alarge mainframe system.

BOHNING: I'm pretty much at the end of my questions, but | did want to ask you just alittle
bit about your family. | know you have three children, and you' ve already told me when you
were married—in 1950, | believe.

FAIR: Yes. We've celebrated our forty-second anniversary. My wife' s maiden name was
Merle Innis, and our first child camein 1951.

BOHNING: That's James Rutherford I11.

FAIR: Yes. Hewas quite atremendous student, and he went to Rice University to study
architecture. As part of his program there he spent ayear in The Netherlands studying under an
architect. He spent seven years; he got the three degrees: the Bachelor of Science, the Bachelor
of Architecture, and the Master of Architecture. He'swith acompany that now, he says, isthe
largest architectural firm in the country, and he's a senior vice president. He's quite prominent
in hisfirm, so he's done well. They have two children.

Number two child is a daughter, Elizabeth, who graduated from the University of
Indianaas ajournalist, worked for a couple of newspapers for several years as areporter, went
back for an MBA degree and went into marketing work, first for Coca-Cola and then with
Quaker Oats. Sheisnow ahomemaker with achild. They lost their home in the Oakland fire,
but they were in the process of relocating to the Chicago area. They’re there temporarily now;
they’ ve gotten their insurance settlement and are starting to look for a house.

Thethird child, Richard, came eight years after the second child. He got abachelor’s
degree from Trinity University in San Antonio and tried the banking business, but at a bad time.
He went back for an MBA and got interested in health care. He is now with a company named
Manor Care—stock ison the big board. They have retirement homes al over the country; they
also have hotels al over the county. They have Quality Inns, several different chains of motels
and hotels, so they’re in that kind of business. But this young man seems to be dedicated to
working with elderly people, and if you have had experience with nursing homes or rest homes,
you know that it takes a certain type of individua to put up with that. 1 would never do it. He's
very good at it; they all love him.

He is a management trainee and will be assigned to run a home within the next few

months. His company is headquartered in the Washington, D.C. area, in Silver Springs,
Maryland. It'spretty big. You might say that’s agrowing field. It's bound to expand. They
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have the problem of working with Medicare, which does not provide all of the money needed
for the prestigious homes, but in many cases there is a supplement from savingsin afamily.
That’ s the interesting one.

We have three children with master’ s degrees, and we have an architect, a marketing
person—and she' |l go back to work—and a health care person. I1t’skind of interesting.

BOHNING: No engineers, no scientists. That’s not unusual.

FAIR: | guessit redly isn't.

BOHNING: I’ve noticed this with anumber of people I’ ve talked to, and in my own family, the
same thing.

FAIR: WEéll, you know, they won’'t come out and admit it, but I’m not sure that they liked what
they saw. [laughter] Their father was away a good bit, came in late many evenings.

BOHNING: Asyou said way back at the beginning, when you were selecting where your life
was going to go, chemical engineering was the glamorous area and it was a place to get ajob.

FAIR: Yes.

BOHNING: Perhaps more important than anything else.

FAIR: | think that influenced many people; I'm sureit did me. I’d have wanted to be arailroad
person. [laughter] Chemica engineering was a good field; it was an interesting field, but as you
think back—I expect this happened to you—I could probably have been happy in law or in other
fields. Teaching history. [laughter] But it’s been agood one.

I would say, Jim, that in my view, I’ve been involved in chemical engineering at avery
good time. We had the surge at the end of the thirties and then at the end of the war. We had
that exciting time after the war when the petrochemical industry was really taking off, and that
was an exciting time. It has ssmply been agood time to be involved. You know, | talk about
railroads; I've said, “Well, I’'m sure | was born ten years too late, because | could have had ten
more years of riding behind steam locomotives.” [laughter] But | still got to see alot of steam
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locomotives and still practice chemical engineering; and if | may say so, | think I've
demonstrated, at least to myself, that you can work in engineering, you can work on something
that’s fun to work on, and you can still make some money.

BOHNING: 1 think on that note, we'll stop. That’sagood place to stop. | want to thank you
very, very much for spending the day with me.

FAIR: Oh, this has been quite an experience for me. | hope that you can make some sense out
of the recording.

BOHNING: Oh, | don’t think that will be any problem.

[END OF TAPE, SIDE 9]

[END OF INTERVIEW]
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