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ABSTRACT

Vladimir Haensel begins this interview by discussing his family life. Haensel,
though born in Germany, spent parts of his childhood in Russia, Austria, and
Germany. He attended a German gymnasium, where he had only a few science
courses. However, family friends encouraged his burgeoning interest in chemistry.
When his father was offered a faculty position at Northwestern University, Haensel’s
family moved to the United States. Haensel studied engineering at Northwestern,
receiving his B.S. in 1935. He earned a scholarship for graduate school at MIT, where
he studied polymerization under Edwin R. Gilliland. With the help of a family friend,
Vladimir Ipatieff, Haensel was offered a summer position at Universal Oil Products
(UOP). After earning his M.S. in chemical engineering in 1937, Haensel took a
permanent position at UOP, and helped Ipatieff to set up a high-pressure laboratory
(funded by UOP) at Northwestern. During this time, Haensel also earned his Ph.D. in
chemistry from Northwestern, writing a thesis on the decomposition of cyclohexane.
In the 1940s and 1950s, Haensel moved into research management. He was also
integral in UOP’s development of the Platforming process. Haensel concludes this
interview with a discussion of the importance of instinct in research, the future of
research and development, and his thoughts on winning the Perkin Medal.

INTERVIEWER

James J. Bohning is Professor of Chemistry Emeritus at Wilkes University, where
he was 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 since its inception in 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: Vladimir Haensel
INTERVIEWER: James J. Bohning
LOCATION: University of Massachusetts, Amherst

DATE: 2 November 1994

BOHNING: | know you were born on September 1, 1914 in Freiburg, Germany. Could you tell
me something about your mother and father and your family background?

HAENSEL: Yes. My father was professor of public finance at the University of Moscow for
many years. My mother came from aBaltic country. My father was a L utheran to begin with,
and my mother was Russian Orthodox. When they were married, they both became Russian
Orthodox. They lived in Moscow. Before the revolution, my parents had three servants and no
children. After the revolution, they had three children and no servants. [laughter]

BOHNING: Y ou were born in Germany, correct?

HAENSEL: Yes, by virtue of the fact that thiswas 1914. My parents and grandparents would
go to aplace near Freiburg which was called Baden-Weiler. It wasin southwestern Germany,
near France, near Switzerland. It was abeautiful countryside. My grandparents used to spend
time there. It was awatering place from the Old Roman times and they would spend part of the
summer down there.

Therefore, | was born in Freiburg, which is the closest city to Baden-Weller. | was born
just at the outbreak of World War 1. Because my father was a Russian citizen, he was taken as a
prisoner by the Germans; later on, he was rel eased because the Germans realized the fact that
the Russians do not conscript their teaching personnel at the University.

Shortly after | was born, we went back to Russia, which was not yet the USSR. The
borders were closed and we had to go by way of Sweden. We stayed in Moscow until the
revolution. Our home was a beautiful apartment overlooking the Kremlin on one side and the
museum on the other side. It was a beautiful location. Y ou couldn’t think of anicer location; it
was on the top floor of afour-story building.

Asthe revolution got going, they were shooting from the Kremlin toward the
communists that were moving in, and shooting back from the communists through our window.
[laughter] So after awhile, Father and Mother decided they were going to leave; thisis how we



went to the Crimea. That must have been 1917. | remember nothing of it, except what | have
heard.

At that point, Father became professor at the Tauric University in the Crimea. We were
there until almost 1921. As the communists moved down and occupied more and more of the
territory during the civil war that followed, they took over.

Father was the dean of the university in Simpeferol. Father made a mistake, as the dean
of the university, giving a speech extolling the virtues of the defunct former regime, [laughter]
and the next day the communists came. Father was arrested and the whole family was taken
back to Moscow.

There was nothing to eat. It was an armored train, and somebody was going around
threatening to kill everybody as soon as possible; something like that. 1t took about a week
when they were taken back to Moscow.

BOHNING: What year was that?

HAENSEL: That must have been 1921. It took along time for the communists to take over.
Father was taken prisoner, but he was released by orders of [VIadimir] Lenin, who said he
needed all the people who knew economics; and father taught public finance. When Father
became associated not just with the university but also with the commissariat of finance, he
wrote the first five-year plan for the Soviet Union. That was really incredible, to be able to do
that sort of thing. It was one of the many five-year plans.

When we came back to Moscow, we picked up our apartment again, where we were
before. It wasfine, except there were two more inhabitants by that time. [laughter] Father went
back to teach. He taught in two places and he also was associated with the government in this
activity, with respect to the prospective five-year plan or financial planning, whatever it isyou
cal it.

We stayed in Moscow until 1929, at which time Father received an honorary degree
from the University of Munich, and he was alowed to leave the country. My mother had some
problems such that she needed to see her own doctor in Germany, so she got permission to
leave. However, they took Father’s permission away again, because they always wanted to keep
ahostage. [laughter] That was something! It’s amazing what we went through, with that
regime.

BOHNING: What about the children?



HAENSEL: The children aways go with the parents, so there was no problem.

So they took Father’s permission away, and then after quite a bit of time, Father’s
permission was granted, and we left. We took nothing with us, because we were al coming
back.

In the meantime, my cousin was living in Moscow at our apartment, and he notified
Father surreptitiously that there was a notice about the fact that he was no longer going to be
permitted to teach at the university.

Y ou see, Father was really very outspoken, and he said you cannot teach public finance
without mentioning capitalism. [laughter] Apparently, it was too advanced for them, and they
decided against it. Infact, his successor was sent to Siberiatwo yearslater. So Father escaped
avery important fate.

When we |eft, Father went to teach at the London School of Economics. My older
brother went with my father, and we stayed in Germany in Dusseldorf. | had to learn German,
which | did. You know, after awhile, it becomes very easy to learn something. At that point, it
was 1929, so | was fifteen years old.

We spent ayear or so in Germany, in DUsseldorf, staying with my uncle. Then Father
received an appointment to teach at the university in Graz, Austria. So we became Austrian
citizens, went there to live, and had awonderful time. 1t's abeautiful location. Have you been
to Graz, by any chance?

BOHNING: No, | haven't.

HAENSEL: All of Austriaisjust beautiful. We were there for ayear, and then Father was
invited to come and give lectures at the University of Chicago, at Northwestern, and the
University of Wisconsin. Northwestern offered him a permanent position. So the whole family
moved here to this country in 1930. I've lost track of whether it was 1930 or 1931, but | guessit
was 1930.

| came along, obviously. My older brother went to Northwestern, my younger brother
was in grade school, and | was enrolled in Emerson Township High School. My parents took
me there. | knew no English, and they said, “Y ou’ re now on your own” (there was this Russian
conversation going on). [laughter] 1 joined the freshman English high school class during the
summer session. By the end of summer school, | had to read A Tale of Two Cities by Charles
Dickens. At that point, | went to the Northwestern library to get a German translation of A Tale
of Two Cities, [laughter] which was thicker compared to the normal version. | passed the test,
etc.; | got agrade of 67 on that, as | remember.



In looking back, I'm so delighted that | had parents who were smart enough to say,
“None of thisbilingual business. Y ou’re going to learn the language of this country.” Which |
did. They aso sent me to the School of Speech at Northwestern. | went to see thislady, and
shesaid, “Let me hear youtalk.” So| talked. She said, “Y ou talk down here. Wetalk here.”
She said, “Keep your mouth open.” [laughter] I’ ve been keeping my mouth open ever since.
[laughter]

Thisishow thisstarted. Then the following year | went to Northwestern. | was
interested in chemistry.

BOHNING: 1I'd liketo back up for amoment. Y ou had your earlier education in Russia, in
Germany, and in Austria.

HAENSEL: Yes, that’sright. How did I get into chemistry? Would you like to know that?

BOHNING: Yes, but | would like to know something about your educational experiences
before you came to this country, and how they played into your developing an interest in
chemistry.

HAENSEL: Before | cameto this country, my experiences really were very, very good. The
school in Russiawas very nice. They had avery nice teacher, and the only problem with him
was that he said, “Y ou're | eft-handed; from now on, you’ re going to be right-handed.”
[laughter] My mother was completely appalled about that.

What did | have? | had really good training at the high school in Germany, except of
course | had to learn German much better than | had already picked up. | think all the way
through, | remember the professors and teachers that | had, even in high school, who were
extremely good. Alsoin college. | remember the names of the very few | did not really care
for. You probably found the same thing. | remember the teacher in Dlsseldorf; | admired him.
Those people were really good; they were dedicated teachers.

The experience in Germany was really largely to learn German and to learn some math,
etc. It wasthe regular procedure, as you go through high school. By that time | wasturning
fifteen. When | cameto this country, | only had to learn English plus pick up some math
COUrses.

BOHNING: Did you have any science coursesin Europe?



HAENSEL: Very little; some, but not too much. 1’ll tell you how I got interested in chemistry.
My parents had a great many friends. One of them was a physical chemist or an inorganic
chemist. One time when he came he said, “| want to show you people something interesting.”
They brought out two glasses; he took one glass, poured some stuff in it and in the other, mixed
the two, and then turned it over; it had gelled. [laughter] | imagine it must have been asdlicylic
acid precipitation. Everyone agreed that was a good example.

From then on | was redly hooked. | felt thisisfor me, and I like this. [laughter] Did
you have asimilar experience, Jim, or not?

BOHNING: | had ahigh school teacher who—

HAENSEL: —influenced you?

BOHNING: Yes. Inchemistry. He was outstanding.

HAENSEL: Thiswasreally where you learned. The giants came later on. But these earlier
people were just as much giantsin their own way; they elevated you, they made you curious. |
think that’s the most important part that happened.

| had alittle science in Austria, and some in Germany. But those are just individual,
single years, because of our moving. Then | went to Northwestern. It must have been 1931
when | enrolled there, because | graduated in 1935. | went to the School of Engineering; they
didn’t have any chemical engineering, so | took lots of chemistry. There were outstanding
professorsthere. | mentioned one of them yesterday that you remembered—Charlie [Charles
D.] Hurd (1). Ward V. Evans was another one. They were absolutely marvelous teachers!

Now, it isalittle more difficult to find people like that. | find thisnot as afault, but asa
sort of aside impression. Our teachers, nowadays, are much more impersonal, with respect to
their students. | think it’swrong. But of course, they have huge classes also. That’s one of the
big problems today.

BOHNING: What was your brother magjoring in? He was a year ahead of you.

HAENSEL: My older brother was two years older, and he went into the financia area.

BOHNING: Like your father.



HAENSEL: Likemy father. Except that later onin life, my brother was down in South
Americaworking for an oil company. During the war, he was a Captain. He always specialized
in technological sales, to alarge extent. He was down in South Americafor anumber of years.

My younger got his degree from Northwestern. Everybody got their degree from
Northwestern. My younger brother also specialized in sales. My younger brother died about
twelve years ago, something like that. My older brother isalivein Dallas. He hasavery nice
wife. Helikeswhat he' s doing; heis now eighty-two, so he's doing very little. [laughter] So
that’s where we are.

BOHNING: My notes say that your degree at Northwestern was in chemical engineering.

HAENSEL: No, it wasn’t chemica engineering. It was genera engineering with amajor in
chemistry. They didn’t have any chemical engineering then. Thisiswhere| really became
more and more interested in chemistry. After that, | had a scholarship offer from Columbia and
from MIT; | was delighted that | chose MIT. | went therein the fall of 1935 and spent two
years in chemical engineering working for [Edwin R.] Gilliland. He was avery famous namein
chemical engineering. That iswhere | really met the giants, like Harold Weber and Gilliland
and Tom [Thomas K.] Sherwood. | remember Sherwood particularly for very spectacular sort
of athing, where he plotted the negative log of the concentration against the price of a product.
The points all fall nicely on aline. [laughter] He curved theline alittle bit. On one side, you
might have radium way up and the price will be in millions of dollars, and the bottom part you'll
have copper. Thisisthe negative log of concentration. Do you want me to draw it for you?

BOHNING: That'sall right; | think | understand it.

HAENSEL: Okay, because I’ ve copied some of that someplace else.

BOHNING: Well, that would be interesting to see.

HAENSEL: Okay. I'll find it alittle later on.

BOHNING: All right.



HAENSEL: At Northwestern | had reasonably good grades, and | thought | was really pretty
much at the top of the class by the time | got through. Thisis how I got the scholarship to MIT
and Columbia.

Asl said, | selected MIT. It wasreally fascinating. You said you interviewed [Hoyt]
Hottel (2). | never had anything from Hottel, but | certainly had W. K. Lewis and Thomas
Sherwood, and Gilliland, who was my thesis advisor.

| wanted a master’ s degree, because | really wasn’t sureif | wanted chemistry or
chemical engineering. | vacillated a great dedl; | think, for obvious reasons. At that stage, |
really did not know what | wanted. | did not know until | started to work. [laughter] | still don’t
know, so | cover both. To mein retrospect, the thing that makes it important for me here
[University of Massachusetts] is the fact that | know a great deal of chemistry that fitsinto the
chemical engineering concept.

Chemical engineering has become much too mathematical in treatment, and it has taken
the chemistry out of it. | have avery good friend on the faculty, Phil [Phillip R.] Westmoreland,;
I will give you a copy of his presentation (3).

So, where were we? We got to MIT.

BOHNING: Yes.

HAENSEL: That wasthe time, when | went there for graduate school, that although | did very
well at Northwestern, when you go to another place for graduate work, you’ re no longer
expected to be at the top of the class. [laughter] Indeed, at Northwestern | was the star pupil in
freshman English, as long as we talked about Chaucer, which was very Germanic in character.
[laughter]

| did athesis on polymerization with Gilliland; it was interesting in character, but it was
nothing sensational. To me, the other part was the learning from the giants, which really was
the most spectacular thing | ever had, education-wise. Thiswas probably the biggest boost that
MIT had during that time. After that, | found that they became more conscious of the fact that
they could form their own companies and things like this. As aresult, the place goes downhill.
Right now, it'sdoing very well. It has plenty of graduate students and a pretty good faculty, but
the esprit is not there.

The chairman is Bob [Robert A.] Brown. A very good man. You probably know Jimmy
[James] Wei. They have very good faculty, so it says. They’re good people to get; some of
them come in here and give beautiful lectures; but | don’t see the same strength that I’ ve seen
before. Other schools like Minnesota and Wisconsin have taken over. Also Caltech [California



Institute of Technology], to a smaller extent, because Caltech is a combined chemistry and
chemical engineering program, which is alittle difficult to put together.

Asl said, | remember the names of some of the giants, but | do not remember the names
of the mediocre ones. The one person who really gave me quite a boost was Harold Weber. |
also had a course in chemistry from James Flack Norris, another very famous name. Again,
these were giants. To me, Harold Weber was an extremely ingenious person. Hesaid, “You
know, | went to MIT and | flunked thermodynamics six times. Then | had to teach it.”
[laughter] He was a consultant to UOP. He was extremely good.

BOHNING: Had you thought at this point about what you were going to do beyond MIT? Did
you have any career ambitions at this point?

HAENSEL: Career ambitions? Redly, | just thought that things would probably come along. |
had the chance to work in the laboratories at UOP one summer, because of my parents. My
father and [VIadimir] Ipatieff got together, being both Russians and very close friends, and | had
achance to work at UOP in the summer.

BOHNING: While you were at Northwestern?

HAENSEL: Whilel was at Northwestern. That's how the association with UOP came aboui.

[END OF TAPE, SIDE 1]

BOHNING: Did your father and Ipatieff know each other in Russia?

HAENSEL: Not much; apparently, they only knew of each other. Ipatieff was a Lieutenant
Generd inthe Russian army. Y ou’ ve gone through his background, so | don’'t need to tell you
about him (4). After he came over here, and when | became associated with him, hewaslikea
second father to me. Number one, because he could speak Russian, [laughter] and | could speak
Russian with him. Number two, because of the family association. Asl said, he was like a second
father. I've known him until the day that he died.

BOHNING: So hevisited your home?



HAENSEL: He visited our home; he visited really more with my parents. | got married in 1939. |
don’'t know how my wife stood al the Russian talk. My parents and we would drive down to the
Pearson Hotel in Chicago, right next to the water tower. We would have something to eat there,
and we had lots of good conversation; my wife could not participate. But somehow shetolerated it;
shewas avery tolerant person. [laughter]

During these visits the conversations with I patieff were largely discussions of the past life
in Russaand thelife here. | think that Ipatieff assimilated himself extremely well, because he had
hiswork.

Every summer Ipatieff would take one or two months off to go fishing up in Wisconsin.
Helovedit. Hefound aplacefull of birch treesthat was just like home. Russaisvery famous for
itsbirch trees. He would spend histime thinking; he was a great thinker. When he came to work
at UOP, he had an office. We had this whole building that we' re going to try to dedicate asa
shrine [laughter] of catalytic knowledge or something like that.

When | got through MIT, | had an interview with Shell. A very interesting man camein
and said, “We' relooking for chemical engineers, which you are. You've got amaster’ sdegree.” |
sad, “Yes, | will be getting it.” He asked me a bunch of questions, which were not very difficult.
But there' s one question, he said, “How much do you expect to earn in fifteen years?’ | said,
“Ffteen thousand dollars” Hesaid, “You'll never makeit.” [laughter] Later | started to pay
fifteen thousand dollarsin taxes. [laughter]

| got an offer from Shell. | went back to UOP and said, “1 would really like to work for
you.” They said, “Wewould like you to work for us.” They said, “We'll give you one hundred
and forty dollarsamonth.” | said, “I got an offer from Shell for one hundred and fifty dollars.” It
was alot of money at that time. When | wasat MIT, we used to walk acrossthe bridge and go to
the Café de Paris on the other sidein Boston, and for forty-five cents you could have dinner.
[laughter] Those were the days.

But | said, “Fine, I'd loveto,” because | wanted to work for Ipatieff. That wasredlly the
basisfor it. That’swherethe association with Ipatieff camein.

Shortly theresfter, it must have been 1939 or thereabouts, Ipatieff wastold by UOP that, as
he would like, he wasto start the high-pressure laboratory at Northwestern. They said that they
would designate me to set up the laboratory, while | could get my Ph.D. at Northwestern, with
Ipatieff. Boy, | said, “Yes.” [laughter] That'sadea you can’t refuse, right? | was getting paid by
UOPdI thetime. That ishow | spent the next three years.

BOHNING: Why did UOP set the lab up a Northwestern?



HAENSEL: The connection with Northwestern for Ipatieff came as follows. patieff would not
have been ableto go to the States without a university association. That’s how he came here.
Ward V. Evansisfamousfor his Grignard reactions. He's the one who made all the arrangements.
Y ou see, Ipatieff was solicited by UOP to come here, through Gus [Gustave] Egloff. (Y ou may
have heard of him too, | suppose, old Gus.) | admired Gus agreat dedl, because Gus was asked by
Hiram Halle (the president of UOP) to go to Europe and find somebody world renowned in
catalysis. Guswent over there. ThiswasHiram Halle, financier, having heard that catalysisisthe
coming word; he' sthe one that sent Egloff. Nowadays, we have too much watching of the bottom
line. Those people werethinking ahead. Thisisafinancier who redly said, “I think | smell
something about catalysis [laughter] and I’ d get the best materia | can get.” Get the very best;
always shoot for the best.

That iswhat turned out, that Gus went over to Germany. At that time Ipatieff has been
going to the West, based on Lenin’s ordersto bring back as much technology he possibly could.
He went there eighteen times; the nineteenth time he took his wife with him and he never came
back. [laughter] Yes, it'san amazing story of these people, isn't it? [laughter]

BOHNING: Yes.

HAENSEL: It'sincredible what they went through, al the revolutions and al the other things.
Somehow they survived, and they rose to the occasion.

Ipatieff’ s name was very well known already. If it weren't for the fact that so many of his
publications and his work were not published in English or German, but largely in Russian, he
would have gotten aNobel Prize for hiswork in high pressure and in chemicd reactions. Ashe
said, “Nobel gave me praises but no prizes,” [laughter] or something like that. He worked for
Nobd; he had a consulting arrangement with Nobel in Sweden.

My relationship with I patieff was, number one, a common language, so that we could
communicate very well. It wasdifficult for him. He came over here at the age of sixty-five, but he
really was instrumental in not only putting UOP on the map as agreet cataytic center, but lsoin
developing processes. The catalyst that he devel oped, for example, which was known as solid
phosphoric acid catdyst (SPA), is still being used very extensively for al sorts of purposes, such as
the alkylation of aromatics, for example.

So he redly was the guiding genius at UOP, and he did extremely well, despite the fact that

communications were difficult.

BOHNING: Did UOP fund everything at Northwestern?
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HAENSEL: Yes. UOP funded my sdary at one hundred and fifty dollars. [laughter] They might
have given me alittleraise in the meantime. Of course, they supported the laboratory, which was
readly very, very good. It was a marvelous arrangement, because, as | said, he had to be associated
with the university in order to come over here. So that’s how Ward V. Evans engineered the whole
businessto get him over here. It'san amazing feat, isn't it?

BOHNING: Yes, yes. You were talking about foresight on Halle' s part, but here you have Evans
doing the same thing.

HAENSEL: Yes, Evans had the sameidea. Exactly. Evanswasredly instrumental in bringing
him there. There were strange moments. Evans was a great football fan, so he invited I patieff to
go to thefootball game, Northwestern against Minnesota. That was probably a good game.
[laughter] Evans said, “Would you come?’ Hesaid, “No, I’ ve seen afootball game once.”
[laughter] Sometimes, | think he' sright. [laughter]

For him to really become so well known in hiswork in this country, after the age sixty-five,
isvery unusua. Most of our famous chemidgts are natives. There are very few who have come
over, but not chemists. [Albert] Einstein came over here, if you realize.

Incidentally, have you seen the statue of Einstein in Washington?

BOHNING: Oh, yes.

HAENSEL: Isn’t that amazing?

BOHNING: Yes,itis. | saw itin August at the ACS meeting, went | went to areception over
there.

HAENSEL: Oh yes, a the Academy?

BOHNING: Yes.

HAENSEL: Y ou know, it’s magnificent!
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BOHNING: Yes, it's quite something! | had seen picturesof it, but that was thefirst time | saw
thereal thing.

HAENSEL: It'sfuntovisititagain. When we go there, itisawaysfun. It'sabeautiful spot for
it.

BOHNING: One of the other people who | understand that was brought over around the same time
was Tropsch of the Fischer-Tropsch reaction.

HAENSEL: Hans Tropsch, that’sright. Hans Tropsch came over, but Hans Tropsch did not last
too long because he had cancer, and he went back to Germany to die. | aso met him at UOP.
When you talk to them, you say, “What is the thing that you really need to know in connection with
catalysis?’ Both Ipatieff and Tropsch said, “Y ou’ve got to know an awful lot of chemistry; you've
got to understand the chemistry. Thisisthey way | feel about chemical engineering. You've got to
know an awful lot of chemistry to be ableto put the two things together.

They're going to bring to you that little booklet that Phil Westmoreland has on * Putting the
chem back into chemical engineering,” and we'd like you to have that (3).
BOHNING: That would be fine; thank you.

HAENSEL: Good. So, what ese? Wheredid | |eave off?

BOHNING: Weéll, you've gone to Northwestern, and UOP is paying you to get your Ph.D. and
help Ipatieff set up the high pressure lab.

HAENSEL: Exactly, which | did.

BOHNING: What did you work on for your thesis?

HAENSEL: For my thesis, | worked on the decomposition of cyclohexane. It was nothing
sensational, but it was interesting. | don’t remember whether we had a publication on that or not.
We aso worked on other things, but that started later on with UOP.
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If 1 may go ahead just alittle bit, to both Ipatieff and to me, if you do something unusual,
which is completely contrary to the previous concepts, you really get excited about it. 1t wasredly
very smple. We had a simple compound, like 2,2-dimethylbutane, and when you react it with
hydrogen in the presence of nickel catayst you form exclusively neopentane and methane. |1patieff
just loved the nickel catalyst, because he developed it; nickel and kieselguhr was hisfavorite
catalyst. NiK, hecaledit. Thisreactioniscompletely irreversible. Now, theinteresting about itis
that it’s so neat, and such aclean thing. Ipatieff was never aman for mechanisms. Hesaid,
“Mechanisms are cheap. They'readimeadozen.” [laughter] Inaway, | think it’strue.

Actually Herman Pines, who worked with Ipatieff for many years, was always a
mechanism person. |patieff had alittle disdain for mechanisms, because you could claim that all
sorts of things were happening. But to I patieff, the fact that it occurs was really the most
interesting part.

Then we went one step further. 'Y ou can make 2,2,3-trimethyl pentane by akylation and
polymerization. When you react that with hydrogen, again, nickel on kieselguhr, you form
triptane, plus methane, of course. That is the highest octane number paraffin that you can have.
There are only two that are really outstanding. One of them, in the aromatics series (I mentioned it
yesterday), is mesitylene. Thisisabout 130+, and triptaneis aso about 130 or thereabouts. But
thisis anice paraffin compared to the aromatic, which you might have some problems with.

To Ipatieff, thiswas just great. One of the papersin this bibliography is about the
dimethylation reaction (5). Somehow it hit what he was thinking about. Me, too. Fascinating.
Why does it happen? How doesit happen? There are all sorts of theories asto why specifically it
absorbshere. Inaway, it just seemslogical, in retrospect, that that’ s the way it should go because
it was the weaker bond right there that you' re breaking. But for Ipatieff, he didn’t give adamn
about the mechanism. [laughter] Hesaid, “I want results!” That’s what he wanted.

BOHNING: This may be too simple, but would you classify his techniques as mostly trial-and-
error?

HAENSEL: No, not trial-and-error ever! He always had anosefor chemistry. That wasredlly it.
Amazing! Indl of thethingsthat he did, he dways had afeding that it would work. After this
triptane work was originally published (6), it came to be known that two people from
Northwestern, or from UOP (for that part) made triptane, which was a super gas that would help
with aviation gasoline and was necessary for the war effort. This never got to the war effort.
[laughter] It was publicized that it could. It probably needed alittle help, with respect to getting
going. There was despair, and people said, “We need something that will redlly fly our airplanes.”

It would have. But at the sametime, you could take this materia (2,2,3-trimethyl pentane),
which was not far from it anyway, and you don’t have to lose one group. [laughter] But it wasa
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boost to the spirit, that here we have Avgas. They had all sorts of publicity about it; it never got
that far. [laughter]

BOHNING: So you're saying Ipatieff had an instinct.

HAENSEL: Exactly. He had agut feding, an ingtinct, and he was usually right. But hedid do an
awful lot of thinking. | saw in the paper, apicture of Ipatieff during a snowstorm, walking down
Lakeshore Drive. Can you imagine this guy [laughter] bundled up and walking in the snow? It
said, “The Thinker.” That'sredly what hewas. He had an incredible gut feeling with respect to
chemicd reactions! To me, it was amazing. At the sametime, | never had any word from him of
discouragement or anything el se, despite the fact that he had gone through terrible persond
tragediesin hislife, with his sons.

His granddaughter visited us here in this country from St. Petersburg. | went back there
and visited her when we celebrated the 125th anniversary of Ipatieff’s birth, which was a year ago
in St. Petersburg. She just wanted to visit the graveside of her grandparents.

Hiswife felt very badly about the fact they lost one son in Africa. When Ipatieff defected,
they took him out of the Russian Academy of Sciences, although they reinstated him later on.
When | was there a year-and-a-half ago, they told me there were only three major peoplein
Russian chemistry. One was [Dimitri] Mendeleev, then I patieff, and the third one—I can’t think of
hisname right now. Only three people, they said, were big namesin Russian chemical history.

BOHNING: To be classfied in the same mold as Mendeleev is quite an accomplishment.

HAENSEL: Exactly! Yes. Ipatieff admired Mendeleev, because he created an order. Y ou see,
| patieff was an extremely orderly person. Remember, we talked about Jerry McAfee. It'sthe same
sort of order in thinking that Jerry has, and that Ipatieff had, which | don’t have. [laughter]

BOHNING: Have you ever met anybody else that you would classify as having the same instinct
that Ipatieff had? The same nose for chemistry?

HAENSEL: The same nose for chemistry? Not redly. | think that Hans Tropsch had some of
that. But | saw very little of him, because he went back to Germany to die, and that was the end of
Hans Tropsch. | really don’'t know of anybody else. | do fed, for example, that some of my
professors at Northwestern, like Ward V. Evans, had anose for it. Ward V. Evanswasnot only a
football fan but a wonderful human being and avery good chemist in hisarea. The otherswere
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also very, very impressivel There was Bob [Robert K.] Summerbell. Y ou probably remember his
name.

BOHNING: Yes. Charlie Hurd talked about him (1).

HAENSEL: Fred Basolo is another of the new breeds. Have you ever talked to John Turkevich?

BOHNING: No.

HAENSEL: Do you remember Hugh Taylor?

BOHNING: Oh, yes. | had hisbrother H. A. Taylor for physical chemistry at NY U.

HAENSEL: | think that Hugh Taylor was really an outstanding person; there was no question
about it. But the peoplethat | admire are like [Glenn] Seaborg. These are the peoplethat | really
regard asthe greats. | think Linus Pauling really was a tremendous person, atremendous chemist,
but | think he went overboard [laughter] in some respects. It wasafact. Theguy who | really
admired more than anything else was Paul Emmett. Paul Emmett was probably one of the best
catalytic chemists. | would rank him closeto Ipatieff, in his knowledge and his understanding, and
his being such awonderful person. Hewas certainly the guy! So those are the biggies; those are
the giants.

[END OF TAPE, SIDE 2]

BOHNING: You finished your Ph.D. in 1941?

HAENSEL: Yes. Then | went back to UOP.

BOHNING: I'm alittle uncertain; the high-pressure lab continued at Northwestern, but did | patieff
go to the UOP | aboratory?

HAENSEL: Oh, yes. Hewas both places. He spent three days at UOP and two days at
Northwestern. Theincredible part about him, to me (it’s just an interesting sideline, perhaps) is
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how human the guy was. He camein thelab onetime and said, “Y ou know, it istime for you to
make mountain ash brandy.” | said, “Really?’ [laughter] He said, “Do you know any place around
here where that tree grows?’ | talked to my wife Mary and said, “Y ou know, thereisamountain
ash treeright here in the neighborhood, ahugetree. All we haveto do isto gather the berries and
givethemto Ipatieff.” It's just amazing; here we come in the lab and the professor said we re going
to make some brandy. [laughter] It was probably illegal.

We went over to this place which both Mary and | thought had a beautiful tree. We went to
the door and told this man that we were making a chemical experiment, which was true, and could
we pick some of his berries? He was so pleased about pushing the frontiers of science [laughter]
that he even brought us aladder. So we were out there climbing, and collected al the fruit. Our
reward was a number of bottles of beautiful mountain ash brandy that | patieff made, on his own.
Hedidit a home. | don’'t know whether hedid it at thelab or a home; | didn’t care about that part.
[laughter] Thisisto show you the human side of aperson.

Thereisonething that bothered me afterwards. | went over to Seagrams and said to them,
“Y ou know, one of the great things that a company could do isto put out anew kind of brandy.
What about a mountain ash brandy?’ Theguy said, “It won't ever sdll.” Just likethat. Thisisone
of our problems. Welook at the bottom line. If we could only get away from that.

Did you ever interview Lou [LouisH.] Sarett?

BOHNING: We haven't, but he has been interviewed by someone else (7).

HAENSEL: He soneof my idols. Hisfather was a professor of poetry at Northwestern, and I’ ve
known him for a number of years through the Academy. He had avery good write-up in the
Proceedings of the Academy dealing with the changing timesin industrial problems (8), which says
that we have gone away from the people who manage research and who had a technical
background, to people who watch the bottom line. That started about thirty-five years ago or
something likethat. That iswhat really hit usvery hard; it hit us as an industrial empire.

When | look at the number of people who are el ected to the Academy from various places
like IBM and Bell Labs; that number isreducing. Why? Because, for example, Bell Labs has now
sent some of their talent to work in their subsidiaries, which are really the producing end. That's
the kiss of death. Thisis something I’ m going to write up for Chemtech one of these days, because
tomeitisreadly avery critica point.

Do you agree with that? That we' re going downhill in this sort of thing?

BOHNING: Yes. Let me share astory that somebody at Dow told me, who was aformer research
director. He said that when Willard Dow ran the company, they had one cash register. But when
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business people took over and each unit had a cash register, that’s when things started to go
downhill. Because with one cash register, one group can carry another group that’s still

developing.

HAENSEL:

BOHNING:

HAENSEL:

BOHNING:

HAENSEL:

BOHNING:

HAENSEL:

BOHNING:

Yes

While one group’ s producing, they carry the group that’s devel oping something new.

Sure. That'sright.

But when you have multiple cash registers, that doesn’t happen.

Y ou can pinpoint, and you can kill the one that’s just devel oping.

Yes.

That’ sright; that’s a very good point.

I"'ve aways kept that in mind, and it’ s often true. That’s part of what ison this

agendalist that | sent to you that I'd like to discuss—your experiences with research management.
But before we do that, could we work through the events around the platforming development. |
know you’ ve written about thisin several places and other people have described it (9).

HAENSEL:

BOHNING:

HAENSEL:

better.

BOHNING:

Okay, we can goright to it.

I’ve pulled anumber of quotes out of the new UOP history (10).

| haven’t looked at the new one; I’ velooked at the old one (11). | likethe old one

Y ou are quoted extensively in the new one.
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HAENSEL: That’'s good.

BOHNING: Thereare acouple of thingsthat | read in there that | wanted to bounce off of you.

HAENSEL: Okay. Do you want to bounce off first or do you want meto tell you how it came
about?

BOHNING: I think we should work that through first.

HAENSEL: How it came about? Okay. It wasredly very, very simple. It went something like
this.

| was assigned to do work in cataytic reforming. Thething that bugged me was the
following, and it still bugs me that things like that happened. Catalytic reforming really means
taking a fraction boiling at 40 or 50°C up to a 250°C straight from crude oil, with an octane number
of about 35, and produce a new gasoline out of it which has at |east an 80 percent yield and 80
octane number. In other words, 80/80. That wasthe aim.

The thing that people went after was modifying the old work horses, like chromium and
aluminum catalysts. People had known about them for years, and they were just modifying them.
There was no ingenuity associated with it. | thought, “My gosh! What are we redlly looking for?
What do we havein there?” We knew that we had napthenes, which are now called cycloalkanes.

Let’ s say thereis 45 percent napthenes, 35 percent paraffins, and 10 percent aromatics; that
is the makeup of a midcontinent gasoline asit comes out of the ground. Okay, so what can you do
with this? The combined paraffins, if you' re able to separate them, will have a negative octane
number, becauseit isjust entirely too low. With the napthenes or cycloakanes, if you were to
separate them, it would be something in the order of maybe 50 or 60 octane number, something
likethat. Of course, the aromatics are 100+.

So what do you do with the materia? | thought, “Why aren’t we able to ook at these
materials and see what we can do, with respect to converting them into something more exciting
than just going through the same old catd ysts that we' ve used, and getting 80/80. | don’t want an
80 percent yidd, 80 octane number; | want 100 octane number. [laughter] Why not? Always go
for the best.” That was my motto. | think | got it ingrained into me, through al the MITs and
| patieffs, to do your best. Do much better than anybody elseis doing. [laughter] | don’t mean
competitively; | mean just for your own chemical soul, if you want to call it that. Areyou with
me?
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BOHNING: Yes.

HAENSEL: Okay. What do we havethere? For napthenes, we have some cycloparaffins. We
have al theserascals:

Tl L

BOHNING: Yes.

HAENSEL: That goes on—Ilong chains, short chains, boiling al up to 100°C. Okay? Now, what
can you do? | did know from the literature, from way back when, work that was done, | think, in
Russia—on using a5 percent platinum on charcod catayst as an anaytical tool, to be ableto
discern the differencesin the Baku ail field products, between Cg ring compounds and Cs ring
compounds. | thought, “Now, that isinteresting.” At that time, | was very much impressed by the
fact that aluminum was an extremely interesting material. How | got into that, | really do not recall
properly. But | do know that one of the early experiments we did was to take this mixture of
materials and dehydrogenate them in the presence of a5 percent platinum—maybe it was on
carbon, I’'m not sure—catay<t, and the result was adisaster. The octane number went up from
about 35 to about 45. [laughter]

| thought that was very strange. What isit that wasdoing it? Well, remember that there are
these straight-chain paraffins plus afew aromatics. What else do we have in there? We have
sulfur compoundsin there. So | thought to mysdlf, “My gosh! We'd better set up alittle
desulfurization unit.”

| had one assistant working with me. One side of the lab, we were desulfurizing the
material; on the other side, we were processing it over this very sensitive platinum catalyst. Wedid
thislargely because we were so impressed with the fact that platinum could be poisoned by sulfur.

Y ou get that ingrained into you. The worst thing that could happen to you. My gosh! It's

obvious. Let me erase this from the board. (It'sso niceto have ablackboard, | just got this one
here. | had another one, a synthetic one, and | got rid of it.) [laughter]
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Anyway. We had agood sizelab. One side was devoted to desulfurization; the other side
was processing, using platinum catal ysts that we made up. It was not too difficult to make them.
It'sfairly easy. Invariably, we had to desulfurize before we processed it, because we knew that
platinum was being poisoned very easily. What happensis

Pt+H,S & PLS +H;
That was the end of this catalyst, obvioudy. So we' d desulfurize and desulfurize.

Onetime, in the middle of this thing, we ran out of desulfurized stock. We were till
making only about 45, 50, 55 octane number, which was interesting. So, we plugged in the
undesulfurized material because we just didn’t have that much stock. When we looked at it, sure
enough, the catalyst died. Died abruptly! Waskilled. Kapuit, asthe Germans say. [laughter]
What did we do?

| had a gut feeling (thisis where you talk about gut feelings) that, after dl, if that’ swhat’s
happening, then maybe the reaction isreversible. So why not increase the hydrogen partia
pressure? That wasreally the beginning of platforming, to recognize the fact that you could
overcome some of these problems. It was not that we couldn’t desulfurize, it was the fact that,
somehow, we got a handle on the ability of the catalyst to perform. Only later on did | redlly
realize the fact that | could apply that same thing to many other parts of what eventually became
the platforming process; we'll come to that.

We had to make up these catalysts. How do you start? How do you do it?

We started out with aluminum nitrate as a substrate for making the aumina. You
precipitate this with ammonia, and you form this gob of precipitate:

A|(NO3)3. H,O + NH,OH — A|(OH)3 + xH,O + NH,OH

Now thisis where some serendipity comesinto it. Asyou precipitate this, you're left behind with a
whole gob of ammonia nitrate, which stank up the place. [laughter] It was in those days, even then,
an environmental hazard. [laughter]

So | set up alittle preparation unit, and we started out with auminum chloride. It wasa
very nice material. We made exactly the same thing; we made a precipitate, and everything was
fine. 1 looked at it, and | said, “Now thisisvery strange.” Any timethat | made a catalyst out of
aluminum chloride before, we got a higher octane number. Not much, maybe five points. But it
wasvisible. Wewere now inthe 65 to 70 range. Y ou see, we' re coming right along into the
higher octane numbers.

Sure enough, this gave us a higher octane number. | thought, “Now, why isthat? What is

there that is different from the aluminum nitrate outside of the stink we were getting [laughter]
from the nitrate? We actualy had alittle tiny pilot plant, and we could test the exhaust gas from
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the unit. Sure enough, when we looked at the gas coming off the unit, there was acidity init. In
other words, we were getting some HCIl coming off.

AlIClzexH,O + NH,OH — AI(OH); + xH,O + NH4Cl + HCI

That told us that here was something special. We were getting octane numbers thistime, about a
ten-octane-number-higher product, and still avery good yield. The yield was out of the 80/80
business. That wasreally the beginning of the understanding, that the element we needed was a
bifunctional catdyst. That wasredly it. Did | make mysdf clear?

BOHNING: Yes, absolutely.

HAENSEL: To acertain extent, what it realy saysis, what do | have to go on? | have to go on not
just serendipity, but | haveto beinthelab, dl thetime, to smell the products. | remember | patieff
was going in the lab; he would look at this test tube or something, and he would smell the product.
That wasthefirst andysis. [laughter] What the giants really taught me, mostly Ipatieff, in that
respect, is how to examine what you're getting. Don’t Sit in the office and let some flunky (aswe
called them at that time) bring the stuff to you. No, you go right in there; you work with it. Thisis
what redlly taught me. In later life, when | became vice president and director of research, | aways
spent two hours a day going through the laboratories, going through the pilot plants, talking to the
people who work on the front. That iswhat made the difference. Thisishow I learned my
chemistry. [laughter]

| was absolutely delighted with this, because al of a sudden, we not only had higher octane
numbers, we must have been doing some different chemistry. What happened was that we were
not just dehydrogenating, because there wasn’'t enough there, but we were also converting al of the
five-membered rings. We had this potful of paraffinsto work with. What did they do? Somehow,
they were dehydrocyclizing to make aromatics.

| showed Ipatieff. | said, “Look at it!” When | started doing this work, he did not in any
way interfere. That was hismotto. He said, “Y ou’ ve got to get someplace on your own. I’'m not
going to bother you, but I’ d like to know what you're doing.” It was fascinating to see his eyes
sparkle when one of his students got something.

The most important part that came out of this, was the fact not just that we had come up
with thiswhole business, but the fact that we were using a catalyst that nobody thought of using.
Everybody was still working on chromium on aumina, and molybdenum on alumina, modifying
them. We gained an awful lot of time. Nobody would useit. In fact, there was one guy within our
own company who was most objecting to our using platinum. Who do you think it was? It was
not Mr. [David S.] Harris, who was the head of the company at that time; hewas all in favor of it.
It was the financial person. [laughter] Hewas afinancia officer.
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BOHNING: That'sjust what we were saying earlier. [laughter]

HAENSEL: That'sright. I'veforgotten hisname. But, platinum—my gosh, can we afford it?
[laughter] Soundslike “Lucky Alva’ dl over again (12), something like that. Redlly, thisiswhere
you separate the men from the boys. | realized | was redlly the man at that point; I’ ve got
something. So we went ahead.

The man who | redly admired very, very much, was Larry [Clarence G.] Gerhold. Larry
was the director of the laboratories, and he would come around. He said, “Val, you know what |
think you might to do at thispoint? As much as| admire your work, which you have done
beautifully, we' ve got to cut down on the platinum concentration.” | said, “I’'m working on that.”
Hesaid, “Well, work alittle bit harder.” [laughter] Which 1 did.

At that point | did something else, which was an obvious thing, and | talked to alot of the
people around. | said, “Now, after dl, we have the whole periodic table to choose from, but as far
as the halogens are concerned, there' s only fluorine and chlorine, and fluorine might do very well.”
Infact, | put thefluorinein, and it gave avery, very high octane number. But, the yield was lousy,
because the fluorine, as an additive to the catalyst, was much too acidic in character.

Just in class the other day, someone asked, “What about bromine and iodine?’ | said,
“Look at the periodic table.” You can see that these are much weaker halogens. Which they are.
The periodic table was the most wonderful thing in the world. [laughter]

At that point, the connection with Gerhold was extremely important, because he not only
supported the work, he was very much interested in the work, and did an awful lot for mein that
respect. He protected me from al the people who said, “Platinum? Bah!” He also had vision.

He had a master’ s degree from the University of Illinoisin chemical engineering. Actually,
awonderful guy. | caled him the other day to cometo this celebration (13). Hesaid, “Y ou know,
I’m now four score and seven years.” [laughter] “I don’'t know whether | can makeit, and I'd like
todoit. It would be niceif somebody could comewith me.” At that point, it would have been
very, very difficult. 1 want to send him all these things, and send him a copy of the articlein
Chemtech (14). Have you seenit?

BOHNING: Yes, | haveacopy. That'sthe onefrom September.

HAENSEL: Yes, that’sright.

Larry was, to me, agreat friend, agreat advisor, and a great pusher in important places. To
me, he was the guy who was close to the top management. He was advisor to Mr. Harris. Mr.
Harris was one of the best presidentswe ever had. Larry isthe one who would go to Mr. Harris—
nobody ever called him Dave, | guess. David Harriswasamarvelousguy. Larry said, “Mr.
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Harris, you know, | think we' re getting someplace here. How would you like to put some more
manpower in thisbusiness?” Beforelong, when things really got hot, half of the staff at UOP was
working in platforming. That isincredible!’ Try and think of it now, in an industrial environment;
you' d never get anyplace! [laughter] “What about my project? That’s moreimportant!” Thiswas
the ruling from headquarters, who understood the potentia for these things.

Larry was an extremely smart guy; he still isavery smart guy, at four score and seven. But
he came around and said, “Y ou know Vad, I’'m worried about one thing.”

[END OF TAPE, SIDE 3]

HAENSEL: Hesad, “You know what | was thinking about? If | considered Mr. Harris,” who was
an extremely kind person, “and if | analyzed him, what is he worried about? What worries him?’
The only thing we could really think of jointly, waswhat if we |ose this marvelous process to
somebody else? What if somebody else getsin ontheact? | said, “I don't really think so, because
nobody wants to use platinum; that’ s just too expensive.” [laughter] Hesaid, “No, you'd be
surprised. Let’sjust worry about it. Has anybody |eft the company to go someplace else?’ | said,

“Y es, we had one guy who left the company.” Hesaid, “That’swhat | need.” [laughter]

So he went to Mr. Harris. He said, “Y ou know, thisis serious business. We don't want to
loseit; thisisour baby.” So we doubled our effort in the whole thing. Asl said, half of the staff
wasredly working in thisarea. First of all, we had to make the catalyst on alarger scale. You
can’'t just go into afilling machine.

Have you seen the catalyst?

BOHNING: No.

HAENSEL: Takealook at this. Thiscamefrom UOP. Beautiful, isn't it?

BOHNING: It sureis.

HAENSEL: Thereason it works up to thetop [in the bottle] isbecauseit’ svery dry inthere. This
isthe platinum aumina cata yst; UOP has been supplying me with this for various purposes. |
have awhole bottle of aluminaover there, around the corner; it is perfectly white. Thisis probably
about 40.4 percent platinum on the catalyst.
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So that was the approach to Mr. Harris—has anybody |eft the company? [laughter] | said,
“Yes, heredly did. The guy left and went to some other company.” He said, “ That is not good.
We've got to just get going.”

Then the question was, how do you announce this process? One of the vice presidents of
the company was a man by the name of Ed [Edwin] Nelson. Ed went down to a meeting of the
Western Petroleum Refiners Association (WPRA meeting), something like that. | did not go; | had
no reason for it. Ed Nelson gave sort of agenerd talk on cracking reactions and catalytic cracking,
which wasjust comingin. Then hesaid, “I just want you to learn something else. We have anew
process and we cdll it platforming.”

The name platforming did not come from the public relations people. We had avery nice
public relations office that worked on everything, including names. The guy who coined the name
was Horner Eby, who worked with me for anumber of years. Horner Eby said, “Look, what did
we do here? We used platinum, and we el evated the octane number. Don’t wereally reform the
gasoline? So let’s combinethat to platforming.” That’s how the name came up. [laughter] The
guysin public relations were mad as hell, because they didn’t come up with this name. [laughter]

So thisishow it gtarted. | think they broke all the records, with respect to trying to make
the right amount of catalyst. We used to pill these damn catalysts (pardon the word), and to
pelletize it and everything e se; it was an absolute pain! Besides, it’s such an abrasive material.

This catalyst [referring to sample bottle] came as aresult of work by James Hoekstra, a
graduate of aparochia school in Michigan. (I can’t think of the name of it right now.) Jm
Hoekstra was a guy who worked for me. | went to him and said, “Jim, it would be awfully nice to
be able to make this catalyst by some method other than pilling. Filling is such an old thing.
That’s how you make aspirin! 'Y ou don’t want to make aspirin pills. That’s what you want for
your headaches. [laughter] How could you make a catayst which did not require al the pilling?’

Jim Hoekstra, with adegree from a parochial college in Michigan, as| said, was part of the
group. A wonderful guy! He said, “You know what | think? We precipitate a uminum hydroxide.
It would be nice if we could sort of make droplets of it, wouldn'tit?’ | said, “Well, you'd better
think hard about how you' re going to do it, because | certainly don’t know.” [laughter] He came
back within acouple of days and said, “Y ou know what we need?’ We aready had the idea of
something being dropped in spheres. If you drop them through oil, al you get is mush; this dark
terrible stuff isjust collecting on the bottom. Hesaid, “I have anidea. What if | were ableto
premix, in the cold, the aluminum sol.” (Y ou can make a sol from auminum meta, which we did
later on.) This came about the same time, making the aluminum sol, which is deficient in chlorine.
If you were to drop this material and mix it in with something, it would set within this sphere, asit
was going through the hot part. It'svery clever, isn'tit? It's damn ingenious, really.

It wasn't any Ph.D. who was doing this. Thisisaguy who had the practical experience and
somehow, wasjust trying to think. Hesaid, “We're going to use HMT” (hexamethylene
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tetramine). | said, “What are you going to usethat for?” Hesaid, “Because HMT decomposes.”
After al, what isHMT but a product of interaction of NH3z and HCHO. Then you get this structure
of HMT, which | can never write out properly. I'll haveto learn how to do thisbefore | give this
lecture. [laughter]

HMT decomposes on hesating because it is a product of thesetwo materias. But it stinks
something awful when it decomposes. (Boy, that was something we had to worry about later on.)
So he set up thislittle tower, with hot oil inside of the tower and droplets. Y ou take amixture of
aluminasol, deficient in chloride, obviously, and HMT; you drop them into thisoil, and as it goes
through, the HMT decomposesinside of the droplets. Anytime you do it outside, everything goes
to mush! So that wasreally the key. It wasjust amazing! It does not take aPh.D. to do this; it just
takes damn smart thinking, to see what you can do under duress. So he set this up, and beautiful
spheres came out at the bottom. Y ou could take them, even though they're still gelled, and bounce
them on thefloor.

Y ou’ ve seen the vitamin E spheresthat you can buy in the store. That’sjust what a bottle
of it lookslike. Beautiful spheres! So he redly had awonderful timewith that. This got around
all the pilling that we had to do. Thefirst catayst that went into Old Dutch [Refining Company],
as | remember, was not the spherical catalyst. It wasapill catalyst, because wejust couldn’t set up
fast enough for this new thing.

Thiswasredlly the result of aguy who graduated from alittle parochid collegein
Michigan, who had an idea. The reason he had an idea was because he was given a chance to have
ideas. None of thisbusiness of big chiefs, sitting in their offices and writing out little orders. “Will
you do thisnext? Let me know what theresultis.” We had aworking organization, where
everybody was on thefiring line. [laughter] That wasredlly it. That isrealy what made UOP
grest.

Of course, the tremendous cooperation, at that point, that we had, particularly through Larry
Gerhold. He got all the engineering staff excited about it. There were some who said, “ Oh, come
on, we're not going to be using platinum as acatalyst.” But you’ve got to fight these battles.
Internally. The hardest sell, as somebody said, is within your own company, which s, as you well
know, very true. But despite dl this, thisthing came through later on to make this cataly<t, that you
see here.

BOHNING: During this development, what role did I patieff play?

HAENSEL: Very little. Ipatieff diedin 1952. We started the work in platforming in 1949. But
he aso knew about the work that | was doing before then with the catalyst, and he was thrilled.
But he was so careful, really, to be interested, but not directing. He said, “Thisisyour baby.” |
admire that part very much because he might smply have said, “Look, | want to participatein it.”
Hedid not. Hewasvery, very astute. “You're doing it; more power to you.”
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BOHNING: Inthisregard, | know of instances where research directorsinsisted that their name be
on every paper and every patent that went out.

HAENSEL: Infact, it would be very bad if their names were on every patent, because that’s
illegal. Unlessyou participate actively in the creation of a patent, that’sit!

BOHNING: Wadl, they may have been, as you say, going into the |ab.

HAENSEL: Theearly papersthat Ipatieff and | had, look at thelist. My name comesfirst on the
demethylation thing, because | was the one who was doing the work in it. He participated very
actively init, but he wanted to push me. Asl said, he was like a second father to me. | was one of
his prodigies, [laughter] if you want to cal it that. Y ou see, when platforming camein 1949, | had
been bornin 1914.

BOHNING: Y ou were very young then.

HAENSEL: Very young. That'sright, yes. The demethylation and all those other things that we
talked about before, they came much earlier. That was really because | had the best training, and |
was just absolutely enamored of this stuff that | was doing. Sometimes | would get home and Mary
would say, “Areyou still there, or are you here?’ [laughter] My elder daughter Maryanne would
say, “You know, Daddy, I'm Maryanne, I'm not Kathy.” [laughter] That hurts.

BOHNING: Werethere any times during the development of platforming that you were
discouraged?

HAENSEL: I'll tell you when | was discouraged—when Old Dutch first started up. You read of
some of that.

BOHNING: Yes.

HAENSEL: Thefeeling wasthat here we had spent all thistime and all thismoney, and al of the
sudden the guy who was in charge of the unit pulled the switch; the reactor was overheating.
“Look what I’ve done here!” [laughter] It was my doing, you see. There aretwo Nebeck brothers.
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Howard Nebeck was one of them, and he was there at the time when this unit, the Old Dutch unit,
started up. It’sonly fifteen hundred barrels. They were luck to find somebody who would buy the
process. Actudly, we financed alot of the investment in it, to make it a showplace.

It was desperate. Thething shut down. | went back to have adrink in the restaurant or in
the hotel. Howard Nebeck said, “Excuse me, but I’ m going to do alittle thinking about this.” He
went back upstairs and redesigned the shell of the unit, because we had hydrogen lesking into the
outer shell. It was a carbon-sealed outer thing; therefore you had to protect it, where there was
obvious leakage in there. We thought we' d protect it enough by the presence of the catalyst in
there, but it wasjust amatter of timewhen it would leak out. Heredesigned it. Within aweek or
two weeks at the most, he had it operating again. From then on it ran so successfully that the
owner, Elmer Sondregger, started scouring the neighborhood for more fuel to be put into the unit.
Onething that he failed to look at was that some people had cleaning fluid, [laughter] even the
gasoline that was being used for cleaning. That unit really took off, because you can imagine the
excess chloride pushing this reaction to afare-thee-well. That was one of the things that was bad
about it.

Did | tell you about something that happened before the unit started up? | wrote about it
somewhere (15). Mr. Harris caled me and said, “Val, | hear that you are going up thereto the
startup.” | said, “Yes, Mr. Harris.” Hesaid, “I’mlooking forward to hearing about it, but | will go
out therelater on. In the meantime, would you make up a sample of catalyst?’

| sad, “Now, that’s strange.” | didn’t want to say, “Mr. Harris, we got a couple of tons
[laughter] of thiscatalyst.” | said, “Yes, Mr. Harris, I'll do that.” Then | started to think, what does
hewant it for? Hesaid, “Oh, incidentally, get a sort of haf-galon jar of this catalyst, makeit up,
don'tfill it al theway, and don’t closethelid. Haveit out in the control room.” [laughter] What
do you do? So wefixed up acatalyst. We did theright thing. We had sufficient materials on hand
to really fix it up. We had everything we could think of. So we had a catalyst that looked just like
the normal catalyst, and put it out there in the control room, and didn’t seal the cap.

So there it was, the UOP catalyst. He said to put any number on it that we wanted; we used
lab number 5. Sowedidthat. Later on, after Old Dutch was running pretty well, Mr. Harris called
up and said, “I want to congratulate you on how well the unit is running. Congratulations to you
and your coworkers.” “Thank you; everybody hasbeeninonit.” [laughter] He said, “Incidentaly,
the catalyst level inthat jar isdown. Would you fix up another batch?’ [laughter]

That wastypical of Mr. Harris. That's how Gerhold anayzed him—always very careful.
Hesaid, “Val, have you tested this catalyst?’ [laughter] | said, “No, Mr. Harris, | have not.” He
said, “What if it works?’ [laughter] | said, “Mr. Harris, if it works, it will set the science of
catalysis either forward ten years or backwards ten years, but | don’t know which.” [laughter] He
said, “That’s good enough for me. Thanks, again.” He was an extremely polite person and just a
wonderful guy to work for.
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So that’ s how this thing came about—just arecognition of the problems. Later on, aswe
realized that sulfur still had an influence in the system, we desulfurized again, in order to reach
these high octane numbers. We al so recognized, astime went on, that, we couldn’t run at very high
pressure.

The thing that we taked about (and | talked to the students about this, Jim) is that we
started off with asimple reaction, like cyclohexane. What does it go through? How doesit get all
the way to benzene? Mogt likely, it doesthis:

That was one of thethingsthat | asked Ipatieff about. | said, “Do you believe that it goes
like this, dl the way to thearomatic?” He said, “Do you know who talked about this?” It wasa

very famous Russian chemist. Ipatieff had people heredly didn't trust too much; like the
Russians. [laughter] Hesaid, “I really don’t think that it does go like this.”

O— O

Hesaid, “| really think it must have some intermediate pointsinit.” | said, “1 think so, too.”

Much later, | would say seven or eight years later when we really worked on these things,
thisis where we got the idea that we could probably study this sequence, and if weran it fast
enough, in other words, an extremely short contact time, perhaps we could find indications of
cyclohexane and relate it to the formation of final product [benzene]. After al, K1 Ky and K3 apply
to each step:

K, K, K,

That iswhat madeit fun.

Wedid this. Believeit or not, we made arun at 32,000 liquid outer space velocity—that
means 32,000 ccs, going over one cc of catalyst per hour. We diluted the catalyst so that we
would not have too much of an endotherm problem, and we diluted the feedstock also. In any
event, it was 32,000 space velocity. That was the time where we found, sure enough, that the ratio
of the cyclohexene to incremental benzene wasincreasing all the time, as we increased the space
velocity.
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This was the subject of alecture about two or three days ago (16). Hereisarun using
cyclohexane over a platinum catayst, 300 pounds pressure. One thing we said from the very
beginning, Jim, was that we would simulate conditions as much as we could to commercia
conditions. People who worked at extreme vacuums, they don’t understand catalysis. [laughter]

Have you ever interviewed Michel Boudart?

BOHNING: No.

HAENSEL: Miched Boudart was one of the few people who had appreciated the fact that thereisa
tremendous gap between dl the high vacuum work and atmospheric pressure work. In our case,
weran it essentially at the temperature and pressure required in acommercia unit. Onthis
diagram (16) thisis space velocity, 32,000 space velocity, and then we ran a blank with no reaction.
We watched for increasing amounts of cyclohexene, and then we applied the ratio of cyclohexene
to incremental benzene. Hereis our incremental benzene; thisis aconversion of cyclohexaneto
products, and thereis alittle MCP being formed.

So you see, thisratioisincreasing. Thiswasrea fun.

Right here, you see what happens (16); theratio isincreasing. In other words, so thisbird
here or this bird right here is showing that you' re really stopping the reaction. When our friend
George Olah talks about stopping reactions, he does not know how to stop the reaction. [laughter]
You do it by really understanding the chemical engineering behind it.

[END OF TAPE, SIDE 4]

HAENSEL: Most organic chemistsrealy do not appreciate the importance of chemical
engineering; and most chemical engineers don’t understand the need for chemistry. That isredly
thekey. My successis precisaly because I’ ve been in both aress. [laughter] | try to understand
what needs to be done and try to understand the mechanism of how it occurs.

| talked with Ipatieff about this conversion, shortly before hisdeath. | asked him about it,
and he said he thought it went through the intermediates. Hesaid, “1 just can’t visuaize how a
molecule can sit down on the surface of a catalyst, and al of the sudden lose six atoms of
hydrogen.” Hecouldn’'t! He had agut feding. | said, “I’m going to find out,” but unfortunately,
he died before we did these experiments.
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BOHNING: One of thethings| was struck by when | saw the statistics for Old Dutch, was that
there were relatively large amounts of hydrogen formed.

HAENSEL: Exactly.

BOHNING: Doesthat present any problem when you' re deding with that?

HAENSEL: Wéll, on the contrary. One of the greatest things that goes with it, isthe use of the
hydrogen. The hydrogen isrecycled. We run in the presence of hydrogen to minimize
polymerization.

But hydrogen is produced, and hydrogen is used very extensively. From all the reforming
units, they collect the hydrogen, and they then hydrocrack the oils and they also desulfurize the
oils. Thereisahugeindustry in hydrogen denitrogenation and desulfurization. All of the countries
require that you have a minimum amount of sulfur and nitrogen in your products. Japanis

particularly difficult about that. That’swhy this hydrogen is tremendously important. We just
recycleit back to keep the coke off the catalyst. Okay?

BOHNING: Yes.

HAENSEL: We published some of this at one of the student congresses. There was an outcry, that
this could not happen. | said, “Fellows, | do know this happens, and that’swhat it is.” [laughter]

BOHNING: I'm wondering whether at this point | could get your reaction to some things that |
pulled out of different publications.

HAENSEL: Shoot.

BOHNING: At one point [1950], there was a World Petroleum Congress at The Hague, and you
got into a verba battle with someone.

HAENSEL: That was[Eger V.] Murphree.
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BOHNING: Okay. Since my reading didn’t say who it was, | was curious about that.

HAENSEL: Asfar as| remember, that was Murphree. We announced platforming at that point,
more or less, when we were sure what was going on. We were doing 90/90 percent, a 90 octane
number or something likethat. It was atremendousimprovement. He said, “Well, we have our

own workings with our own specid catalyst,” which was a chromia catalyst or amoly catalyst at
that time. “We candoit. We can do thesethings.” They never built the unit. [laughter]

Bob [Robert C.] Gunness, who was my professor at MIT and a Practice School director—
later on he became the president and chief executive officer of Amoco—wrote to me and said,
“Va, | want to tell you that you spoiled alot of effort for me. When you came out with
platforming, you spoiled al those beautiful plans that we had for catalytic reforming.” [laughter] |
said, “l wasgladtodoit.”

Thething that | resented, more than anything el se, is the adage of those biggies. I'm alittle
guy, and | worked for alittle company. That was extra pleasureto be ableto doit. Do you
understand what | mean?

BOHNING: Oh yes, absolutdly.

HAENSEL: Of coursg, it hasits problems, because the biggies liked to run al over you.

BOHNING: Thisisaquote, | believe (17). You said, “Any technica development isonly as good
astheinterest you can arouse in people. Oncethe critical people are sold, the input on their part is
tremendously important for the final technological success.”

HAENSEL: Y ou're quoting me?

BOHNING: Yes.

HAENSEL: That’'sgood. | think that’s correct. [laughter] | think that’s basically right.

BOHNING: But how—

HAENSEL: How do you get to them?
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BOHNING: Right. What techniques do you use to arouse people to get that interest going? You
talked before about the subterfuge you used with Mr. Harris. [laughter] But, in general, how do
you arouse people to get that interest going, to sell your idea?

HAENSEL: | think what you redlly have to be, Jim, is tremendoudy enthusiastic about athing. |
think it’s your own enthusiasm. It’s the same thing that the studentstell me. They said, “You
know, we love your lectures; you' re so enthusiastic about these things. We sort of live with you.”
So | think you have to do the samething. | don’'t want to appear to be asort of asalesman, but |
have something to sell.

Right now, I’m on acommittee here, which dealswith problems that we have with minority
education. | have aterrible feeling in that area. What | really want to know is how are we getting
the minorities educated? Largdly, particularly for Blacks, their parents say, “L ook, we don’t want
you to go into engineering.” “Why not?’ the kid says. They say, “It’s too complicated for you.
Why don't you take African studiesinstead?’

Thisisrealy what itis. We get an awful overload of African studies. [laughter] They get
jobs where they teach African studies. Before long, you're all over the country. But the whole
thing iswrong, because | want to educate. People say, “What about teaching in the other languages
that comein?’ | say, “I cameinand | had to learn English; that's dl. [laughter] I'man
American—of Russian origin. | do not want to teach anybody in Viethamese or any other
language. | want to be mysdlf, but | want to get someplace.” It'savery competitive spirit in that
respect. | think they should have the same thing.

BOHNING: What was Ipatieff’ s attitude towards the United States, once he was here?

HAENSEL: Hewas very happy to be here; very happy. When he went to be naturalized, the
examiner asked him anumber of questions about himself. He came out of acommunist country, so
he might be subversive or something like that. [laughter] He asked him, “Do you go to church?’
Ipatieff said, “Yes.” Theguy said, “Which church?’ Ipatieff said, “Any church; God is
everywhere.” [laughter]

That is one of the things that | have felt very strongly about. | would say I'm areligious
person. But you have to accept certain things. There's no question about that. Y ou have to accept
the difficult things, the tragic things, with the wonderful things. It isreally that acceptance. | gave
atalk at the church, on rdigion and thelife of ascientist. | said, “Being a scientist does not mean
that you have to be agnostic, an atheist, or anything else. All it really meansisthat | have to accept
the fact that in my own mind, | have no way of reconciling everything that we have with somebody

32



pressing some buttons way back herein evolution. Evolution is probably the best example of
God'swill.” Youseewhat I'mdriving at?

BOHNING: Yes.

HAENSEL: To me, it has been atremendous help to feel that way. | never say, “Thank God it's
Friday!” [laughter]

BOHNING: | have here anumber of quotes.

HAENSEL: You must have done your homework.

BOHNING: Wdll, | did alittle.

Oh, before | go to these quotes, we mentioned this briefly last night that in 1945, you were

with the Technical Oil Mission [for the Petroleum Administration of War].

HAENSEL: Exactly.

BOHNING: You werein Germany and you said that you had a chance to interrogate [Karl]
Ziegler.

HAENSEL: Yes.

BOHNING: Could you tell me alittle more about that experience?

HAENSEL: Hewas arather haughty person, and did not take to being interrogated by some little
twerp coming into his private domain. He had done dl thiswork. | said | just want to know what
he did, auf Deutsch. He was very civil and very polite, but | didn’t get much out of him. Hetalked
in generdities, about polymerization, etc. But there was nothing that | hadn’t learned from other
contacts.

BOHNING: Did you speak to himin German?
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HAENSEL: Oh yes, yes.

BOHNING: Because he couldn’t pull anything by speaking in German. [laughter]

HAENSEL: Hedidn't pull anything. But, as| told you, we had troubles with our British
counterparts. [laughter] It was avery interesting experience. Inaway, it wasavery sad
experience, seeing al the cities that were just devastated. The Magjor in charge of our group said to
me, “Va, | need your help.” | said, “What do you want meto do?’ Hesaid, “We have aplace
here, where we keep al the Russians. They were prisoners of war held by the Germans. We can’t
get rid of them; we can’t send them back at this point, because thereis no communication here.
Would you like to go and talk to them in Russian?’ [laughter]

These things were very sad but very interesting. One of the problems we had isthat the
Russianswould break into the plants and would drink wood acohol. They werelooking for
anything! But people get pretty desperate in wartime.

BOHNING: Let me go to these quotes, which | pulled out of the UOP history (10).

HAENSEL: My gosh! Are these words going to haunt me?

BOHNING: Wadl, they come out of this new UOP history.

HAENSEL: Oh yes, okay.

BOHNING: I'djust like to get your reaction to some of these. In talking about your beginning
work on platforming, the authors say, and | quote: “Haensel showed little enthusiasm for the
project, at first. Hetended to work differently from many others on the staff.”

HAENSEL: Good.

BOHNING: “He had arestless, impatient mind, and scant tolerance for adow, meticulous
evolutionary approach to science.”



HAENSEL: Good. | learned that from Ipatieff. [laughter]

BOHNING: “He preferred to rely heavily on instinct and take quantum leaps from one research
avenue to another, until he hit on something that his gut feeling told him would be productive.”
We aready discussed that. “Working on reforming would be shear drudgery.”

Y ou’re quoted as saying that; meaning you were reluctant to start on this project.

HAENSEL: To start on the project, which means repesating the same old cobalt catalyst or chromia
catalyst, or moly catalyst. Rehashing old stuff—forget it! That was the ideafor the quantum leap.
Wouldn’t you do the same thing?

BOHNING: Wadl there’ s dso adescription of an argument you had with Gerhold in which you
said you wanted to work on something else, and he said—

HAENSEL: “Youwill work onthis.” That'swhat he's quoted as saying.

BOHNING: Yes.

HAENSEL: That'snot quite correct.

BOHNING: That’'swhy | wanted to ask you.

HAENSEL: Yes, that isnot quite correct. | wouldn’'t quote it that way, because Larry never talked
to methat way. Never! He wasthe most polite guy and we had wonderful discussions. He was
the first one to champion the whole damn thing. That quoteis not really very proper. | think they
said [Chester J.] Giulianawas involved there too, but it’s hard to say what he said because he's
now dead. [laughter] Giulianawasavery nice guy and avery, very good patent lawyer.

| hope they say nice things about Mr. Harris.

BOHNING: Oh yes, yes.
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Here' s another one with Gerhold. Let me continue. “ Gerhold and Haensel clashed on
research tactics. Gerhold quarreled with Haensel’ s tendency to cut broad corners of the scientific
method to move the work ahead.”

HAENSEL: You mean, | wasin favor of it?

BOHNING: The author states that Gerhold quarreled with your tendency to cut broad corners of
the scientific method. Thisisthe author’s quote.

HAENSEL: No, | never said that, but that’s al right. This must be this guy Hal Higdon who wrote
that.

BOHNING: But Gerhold conceded that, “Haensel has an uncanny chemicd ingtinct.” It's
interesting, we' re coming back to that instinct again.

HAENSEL: Good.

BOHNING: *“His approach savestime, the most expensive thing in research and development.”

HAENSEL: I'll buy that. I'll take credit for that.

BOHNING: It'sinteresting. We're talking about innovation and discovery, but I’ ve never realy
thought before about instinct in that context. Yet it's come up severd times already.

HAENSEL: Thisisredly | think what | learned from Ipatieff. | would say that | saw instinct in
W. K. Lewis, who certainly was the greatest chemical engineer that MIT ever had. W. K. Lewis
had a certain gut feeling about things. We were talking and he said, “I want to talk about a piece of
equipment. Thisiswhat it'sdoing.” He described it, without the floor diagram and everything
else. Then hesaid, “You know, I’ ve never seen this, but thisistheway it should be.” [laughter]
That isredly where the gut feeling thing came from. It growsinyou. | think thisisthe
contribution of the giants, more than anything else, developing thisinstinct in you. | think you can
put that into your thinking, becauseit is an important part. We don’'t pay much attention to
ingtincts. Someone’ sinstincts can be bad; they could be all wrong. But in generd, itisvery, very
hel pful.
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BOHNING: | dso understand (and we touched on this alittle) that there was considerable
opposition to platforming from the sal es department.

HAENSEL: Yes. You know why, don’'t you?

BOHNING: Wadl, they related it to the established processes; they weren’t thinking in terms of
something new.

HAENSEL: That sright.

BOHNING: They were thinking in terms of modifying the old process.

HAENSEL: They were sold on sdlling the same old stuff. Thisiswhy one of my pet statementsis
that, industrialy, if you want to talk about something new, you never talk to the marketing people.
Never! Because what do they know? They only know the past; they don’t look into the future.

Y ou may have heard the name, Don Broughton? He was the man who devel oped the
Molex process. Don Broughton, to me, was one of the most distinguished members of the
Academy. He camefrom MIT; hetaught at MIT and then came to UOP. An absolutely wonderful
guy! He developed the Molex process. It wasgreat. | think he was another guy who probably had
theright ingtinct. Thisiswhy there was so much admiration between Gerhold and Don Broughton.

| was elected to the Academy of Engineering, and the following year | nominated Don
Broughton. He won on thefirst round, which is very unusua. Y ou know, | vote on these things
for the Academy of Engineering, and | see peopl€e' s names come up for fifteen years or so;
[laughter] it'sterrible. But this guy came in immediately, because they could seewhat hedid. He
had the right ingtinct for it. He had arevolutionary idea. So that isthe way instinct really works.
Y ou obey those ingtincts. It doesn’t go away, either; you keep on thinking about the darn thing.

There are many instances. There was a guy who was talking about the intricacies of the
atom. A Britisher who got the Nobel Prize. | can’t think of hisname right now. He said theidea

about the construction of the atom came to him on asolitary walk in Cambridge Woods, or
something like that.

BOHNING: Wasthis[Sir Ernest] Rutherford?
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HAENSEL: It could have been.

BOHNING: Or [Joseph J] Thompson.

HAENSEL: Oneof thetwo. Thethingthat isredlly interestingisthat | found that myself. We
have a greenhouse. Our house has abeautiful entrance. Hertha does a beautiful job on that. We
have a bougainvilleathat’s blossoming right now. Out of thisworld!

Anyway, working with plants, working with your hands, and thinking nice thoughts about
chemistry are very compatible. There aretwo things that | have told to my empl oyees, people who
work for me, and my friends. Y ou never take your troubles from work to home, and you never
take your troubles from home to work. One of my associates camein the other day and said, “I
listened to what you have to say about this. | think that’s very true. Y ou must never do that
because you're no good at either place. That'swhat happens.” [laughter]

S0 those are some of the less famous quotes that | have of my own. [laughter]

BOHNING: Marveous.

Y ou've aready discussed the experiences of yoursalf and others within the company in
selling research management.

HAENSEL: Yes.

BOHNING: Weéll, a one point, you became the research management.

HAENSEL: Yes.

BOHNING: What was your éttitude towards those who were trying to sell you on new processes?

HAENSEL: That'savery good question. | think what | had to do really isto be very, very careful.
You haveto give afair shaketo any ideathat a person has. | think the way it has worked out is that
the results were excellent. For about a ten- or twelve-year period, we were churning out one new
commercial process every year. People like Herman Bloch were full of ideas. | had wonderful
discussions with him. | wasin charge, no more than he was in charge with me, because it was such
agreat friendship.
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| could not tolerate people (and | still can’'t) who are too pompous, who think their ideas are
the best in theworld. You haveto be very careful how you handle them, because you may want to
keep them, but not too much. | had one guy, for example, who | had to fire.

The door was always open, except when | really had to have some private discussions with
somebody. Y ou gained the respect of the people by doing that. As| said, | spent two hours each
day talking to the people who were on the firing line, and appreciating their comments and getting
their inputs. Some of these guysin the pilot plants had no college education a al. They came off
the street. You and | have aPh.D., but we must never let it show. Thisisthething; you must never
do that! You never have to show that you' re the boss.

In that respect, my attitude was really to realize that there’ s a difference between my
position as vice president and director of research, and the people who worked for me. But never
havel said, “Look, I'min charge, and thisiswhat you're going to do.” With respect to hiring
people, we aways had a group of peopleinterviewing people. | think the present interviewing
systemis actudly for the birds. 1 may have written something about it in one of the Chemtech
articles (18). I'mnot sureif | had it in that article or not.

[END OF TAPE, SIDE 5]

HAENSEL: In other words, what you want to know is, how do | behave myself asaboss? You
don’t have to take yoursalf seriously. Y ou don’t have to be very important. Y ou haveto react to
management wishes, which sometimes are alittle obscure. But, in genera, | have had very good
experiences with everybody that | worked for, going all the way back to Mr. Hale. Asl said, | was
amazed how astute some financier like that could be in looking at the future. That’s where we have
lost out now, in this bottom line profit.

That’s my gresat fear in this country—the tendency to watch the bottom line. You seeit al
thetime. | think somehow we lost, Jim, the frontier spirit in science. People might say there are
wonderful things going on. They are wonderful things, but they’ re results of an awful lot of work
by people who still believe in science as awonderful occupation.

I wouldn’'t have traded it for anything. Y ou probably feel the same way, don’t you?
BOHNING: Oh, yes.

Were you ever in the position, when you were in charge of research, to kill anidea? If so,
what criteriadid you use to make that judgment?
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HAENSEL: To makethat decision? That'savery difficult decison. | don't think I've ever really
killed anything. | merely indicated that it was just not worthwhile from all standpoints, but
normally, from atechnological standpoint, you explain that itisn't so hot. Besides, these guys
weren't very sure either. [laughter] That was part of it. So you see, research management, if you
want to call it that, is avery pleasant occupation, and it’s not subject to rules per se. Y ou played by
the seat of your pants, for each individual person that comesto you with anidea. Also, it comes
with ideas as to how people react. Let me give you an example.

We had a symposium, which was by the ACS, which dealt with hiring practices and
interviews. Infact, Herthaand | now hold sessions with the students, with respect to interview
guidelines, et cetera, which | think are very critical. After that ACS session, thisguy came up to
me and said, “I’m going to interview at DuPont tomorrow. What do you think my chances are?’ |
said, “You haveno chance a al.” Hesaid, “How come?’ | said, “Look at yourself in the mirror.
A beard, sdeburns? [laughter] You look awful.” Hesaid, “But that’'sme.” | said, “That’s not
DuPont.” That isthereal difference. Thisiswhereyou redly have to pull the plug on these guys.

The same thing appliesin research. There are somethingsthat are so far out. Thething
that really got my goat, more than anything el se, was continuing to work on something which had
already been worked on and then merely add a little something else toit. Itisn’'t worthit. But you
have to remember, Jim, that UOP has dl the way through been extremely set on licensing, which is
so different from actud production. Thisiswhere we got so far ahead of all the other companies—
by virtue of the fact that we have no commercial operation per se, except making catalyst,
detergent, etc.

We were selling technology. Thisiswhat that book actually iscalled, isn'tit? Sdling
Ideas.

BOHNING: Ideasfor Rent (10).

HAENSEL: Ideasfor Rent. | think that’s avery good title. We're so far ahead of others because
to the others, you had to justify what you’ ve done within your own company. The most difficult
sale iswithin the company. Aswe found out within UOP, it was difficult to sell inside, despite all
the efforts on the part of people like Larry Gerhold and Bob [Robert E.] Sutherland. Bob
Sutherland is another very, very good person in connection with pushing platforming. Wereally
had some champions; thisiswhat you need. Y ou've got to find yourself an entrepreneur who's
closeto thetop. Larry was certainly onelike that.

BOHNING: There' sastory of agroup of researchers coming to Willard Dow asking for support
for aproject and they said to him, “Willard, we know this will work; thisis the way DuPont does
it.” Willard' sresponsewas, “If we can’t do it better and differently than DuPont, we' re not going
todoit.” [laughter]



HAENSEL: That'svery good. Exactly.

Y ou must get an awful lot of sayings from these different interviews, don’t you?

BOHNING: It'sinteresting; | hadn’t thought about that until just as you were describing this; it fits
in perfectly with what you' re saying.

HAENSEL: Yes. Another thing | want to emphasizeisthat in al cases, in any research
management, you never denigrate anybody. For example, | know some professors who would say
to some student who has asked a question, “1t's adamn foolish question, isn’'t it, if you think of it?’
You never do that. There s another thing that you never do. We have one guy here, right now,
who'savery good professor. I’m amember of the personnel committee, and | haveto listen to
lectures. The question heraised was, “Isthere anybody here who doesn’t understand this?’
[laughter] You never do that; you can’t, because you never trespass on the personal fedings of that
person. Never do that, because that’s denigrating; let your guy stay honorable.

| can't do that to the students. Herthasays I’ m just a soft guy, a softie. [laughter] A girl
would come around, and she would cry, because she feared an exam. | just let her cry, and then |
said, “That'sfine. Let’slook at what happened, and let’s seeif we can do better next time, but the
grade remains the same.” [laughter] But | can see some reasons. For example, agirl camein
yesterday. | didn’t realize she was in an automobile accident. Her head is still not very good; she
dtill has anervousreaction. It’s tough to take an exam under those conditions, and | can seeit then.
Shesaid, “Do you believeme?’ | said, “You tell me, | trust you. | have no reason not to believe
you.” Butl didn’'t say, “If you try it again...” [laughter]

BOHNING: What about scientific teamwork, especialy in an industriad setting? What are your
experiences with that? Y ou started out on platforming with one or two ass stants.

HAENSEL: Two assstants. That’sright, yes.

BOHNING: Thenit built and built and built.

HAENSEL: Yes, it started out with two people, then it got up to about ten, then it got up to thirty,
then | got to three-hundred. Y ou talk about teamwork. | think the real answer to it is how you pick
the people. If thereisabrand new idea, you' ve got to involve the inventor in it as much as
possible. Let him till be the most important part of the whole picture. Y ou must not turn it over to
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somebody and say, “Let’s seeif you can do all of it.” Keep him or her inthere, whoever itis. That
isredlly the spirit behind it.

For example, thisiswhy UOP let me go on to Old Dutch. They didn’t haveto. But |
would have been very sad if | couldn’t have gone. But it was also this spirit of Mr. Harris that was
doing that sort of thing; that you alow people to show their very best. Asl told you about this man
with fifty patents who came from atwo-year college, give him a chance!

There is something new going on, and somebody told me about it on the telephone
yesterday. Do you know Marcia[Dresner]? Sheisone of the editors of Chemtech.

BOHNING: Yes, I'vetalked to her; | know her.

HAENSEL: Yes. A very nicelady. | never met her. She said there’ sanew divisionin ACS,
which ded s with technicians. She said you should investigate that. | think that isawonderful idea.

BOHNING: They've had a preliminary, or temporary status for some time.
HAENSEL: That'sright. Now it hasbeen legdized. | think that’s avery, very good idea.
Thereisthis other guy who wrote to me about this project of making the Riverside facility

as ashrine, [laughter] this historical business. | think it'sagood idea.

BOHNING: Absolutely. Asl saidlast night, | encourage you to have him talk to me, and we'll
see what we can work out.

HAENSEL: I'll dothat, yes. I'll get ahold of him because | have your card here.

BOHNING: Whileal of thiswas going on, what kind of contact was there with other companies?
Y ou talked about the discussion with Murphree.

HAENSEL: That sright.

BOHNING: Did you work isolated or were you aware of your counterparts?
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HAENSEL: For example, | would participatein visitsto Shell and to other companies. Whether |
was sort of ashow thing (you know what | mean?), | wasn't quite sure. But they wanted somebody
who knew the business, | guess. They wanted to meto reinforce things. At the sametime, the
company was very clever. They wanted to keep their own peoplein place a the same time, but
they didn’t overdo the sale.

I’ve gone to many other companies, and it was avery interesting experience. It wasredly
an eye-opener. Some of the companies were really not terribly interesting. But others were very
much so; very, very interesting. We got something out of it every time.

I’ve done some consulting, after having been here, and those contacts have aso shown me,
right away, how to behave yourself. [laughter]

BOHNING: WEe vetalked alittle about this, but let me ask it again. Because you had such along
time period with UOP, what changes did you see happening in support for R& D over your career,
and why?

HAENSEL: The changesthat | have seen, which | think have not been dramatic, isthe tendency to
form one group or the other to be dominant. In other words, the wholeideais that there was a
beautiful relationship, a hands-off relationship in away, between chemical engineers and chemists.
That’ swhat we had in the past, and | want to push it, because basically it was both. That's what
my education was about, and | could see both sides. But | could not see dominance by one or the
other because that would be deadly. Thisiswhat you got to watch out for. We went through a
period where there was too much dominance; too much pressure from the chemica engineers.

You dothisor else. Whatever it was. It was not good.

Now, what’s next on the agenda? Y ou brought up something before.

BOHNING: We were taking about company R& D and support; we' ve dready talked about the
changesin company attitude. Y ou mentioned that earlier.

HAENSEL: Yes. That wasredlly the best company. One of these days | might write something
about it. It hasto be a completely cooperative effort between chemists and chemica engineers.
One side or the other must not dominate because they’ re compl etely different people. | think the
only reason for any success in that respect, as far as research management is concerned, isthat |
could see beneath both sides. But never one oppressing the other one.

I’ll give you an example. One of my employees or coworkers, as | would call them, came
to me and talked to me about something. | said, “Areyou sureit'sgoingto work?’ Hesaid, “Trust



me, | know it will work.” [laughter] That putsyou in adifficult Stuation. | said, “Look | can only
trust you as far as| can throw agrand piano.” [laughter] But thisisthe question that you have to be
very, very careful with. The best relationship that we have had at UOP, asfar as people that work
for you, was between Herman Bloch and mysdlf. | wasin charge, but | never considered myself to
bein charge, in that respect. | think any emphasis on being the bossis deadly, because it creates a
feeling of insecurity on the part of the employees because you have theright to fire them. You do
have the right, but it’s an unwritten situation.

The worst examples are these insecure bosses. Frankly, | never felt insecure. | think thisis
really the way people should fedl. | could never denigrate.

BOHNING: What do you think isimportant for the future vitaity of research and development in
acompany setting?

HAENSEL: Inacompany setting. Y ou mean in companies dealing with R&D. Vitality? Maybe,
to alarge extent, Jim, it should be the ability for the company to sponsor independent thought, and
support independent thought, more than anything else. But also, thereisavery important part,
which | failed to mention before, and that isthe origin of ideas. If you livein a sort of avacuum,
there will be no way for you to know what is needed in the marketplace. In other words, you
simply can’'t say we need thisor that. Asl said, the places| stay away from are the marketing
people.

Consder the perfect vacuum to begin with, if such athing exist. Somehow, you must have
an input. Where do the ideas originate? How do you sponsor ideas? | think where UOP prospered
and made alot of progress was by supporting the attendance at technical meetings for al
employees. There used to be a pecking order. Management thinksit’sapicnic. It'snot apicnic.
Herthaand | don’t go to the Petroleum Division meetings, because | think we still know it pretty
well. We'll go to some other meetings that are much more interesting and they elevate your
viewpoint.

The generd attitude on the part of the mgjor oil companies has been that they don’t want to
send peopl e to the meetings for two reasons. Number one, they might give away things. Number
two, it’ stoo expensive; we're losing time from them. A week at an ACS meeting? Forget it! We
can only send three people. It’sridiculous; it’s absolutdly ridiculous.

During my time, | could have sent anybody to Timbuktu, asfar asthat’s concerned. | had a
certain budget, obvioudly; it was not endless. But theideais that the places where you get ideasis
from contacts with other people and not necessarily the marketing department, because the
marketing department is doing what it hasto, to sell in the market. [laughter] Do you seewhat |
mean?



BOHNING: Yes.

HAENSEL: But you raised avery important point. Where do these ideas come from? It comes
from afair amount of reading of really good journas. 1 don’t mean necessarily Scientific
American, because that’ s terribly narrow. | don’t know whether you've come across Discover
Magazine?

BOHNING: Oh, yes.

HAENSEL: Areyou asubscriber?

BOHNING: | used to be.

HAENSEL: It'swonderful.

BOHNING: My problemwasthat | had too many subscriptions and | couldn’t read them all.
[laughter]

HAENSEL: You couldn’t read them all; | had the same trouble. Somebody told me, “Why don’t
you start Discover? | said, “I really don’t havetimeto read it.” But Discover is very good.
Discover is good because they speak the language of the layman, and | think that’ s an important
part. | think reading isimportant. | get an awful lot of ideasjust reading. | don’'t necessarily mean
something like Chemical and Engineering News, but there are even some very good thingsin there.
The place | redly get an awful lot out of, strangely enough, is Science. It comes out every week
and there are some marvelous things in there. Absolutely fascinating. | think thisreally isasort of
mind-broadening thing, that you get ideas from. Some of the things that they discuss are so close
to what the things that you’ re looking for.

| wrote aletter to Science, Jim (19). | think it may be on thelist. It was October 8th of last
year. Did you seeit by any chance?

BOHNING: No.

HAENSEL: It says, “Transportation costs and the national debt.” Believeit or not. What it redly
dedlt with isthe fact that we should ook at how much we spend per mile every time you drive your



car. Driving up here cost you 43 cents per mile. Believeit or not. That isthe cost of
transportation. If you realized that it’s really costing you that much, you would think twice before
going to get the paper around the corner or something like that. [laughter] The concept isthat when
you measure the cost of owning acar and put al the expenses together, it amounts to
approximately 43 cents per mile. Do you believe that?

BOHNING: Yes.

HAENSEL: It'sincredible, isn'tit? Infact, I’ll get you a copy of that. | think we probably have a
copy. It wasin Science of October 8th of last year. | have anumber of requestsfor it, and a
number of questions. | gave it to the class without my nameonit. | gaveit to the classand said,
“Seewhat you think of it.” Many of the students really enjoyed it. Otherssaid, “Absolute trash! |
would never do thisl” [laughter] To him or her, it really meant, “My car is my kingdom.” But that
was part of it. How did | get into that subject? | forgot. [laughter]

BOHNING: We weretaking about where the future of R&D is going and what is necessary for it.

HAENSEL: To me, themost incredible thing in the world, Jim, is that the internal combustion
engine was developed after the fuel cell was developed. Thefuel cel, in effect, isalow-
temperature operation. The most difficult part about our current gasoline engine that we haveis
that it has 16 percent efficiency. Y ou buy three gallons of gas. One gallon goes out of the exhaust
gas,; one gdlon goes to keep the engine cool; and the other gallon goes to the wheels, where
unfortunately the efficiency is only 50 percent. So by then, you have 16 percent efficiency.
[laughter] Thisisage-old. In other words, where do these ideas come?

[END OF TAPE, SIDE 6]

HAENSEL: In other words, just think, where do ideas come from? Isn’t it ridiculous, that we, in
this day and age, can put aman up on the moon, but we can’t improve our mode of transportation,
which resultsin al this pollution that we have? Even adiesdl engine, instead of being 16 percent

efficient, is probably about at the best, 23 or 24 percent.

So where do the ideas come from? Ideas, | think, to alarge extent, come from redlizing—
and | don’t mean the problems of the world with respect to relationship with other people or
anything like that—what are we doing that it’s so very inefficient? We have many inefficienciesin
the actual chemical plantsthat we use. Separations are not terribly efficient.

You' ve met Mike [Michael F.] Doherty yesterday, didn’t you?
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BOHNING: Yes.

HAENSEL: He'sour chairman. | think one of hisforecasts (if you want to call it that) isreally
being able to create systems that provide for much better separations, where the investment in
energy is much reduced. If you look at acommercia plant right now or an oil refinery, probably
about six to eight percent of the total heat availability within abarrel of oil isused up within the
refinery, which is perhaps not too bad, because you know you got an awful ot of high-temperature
processes going on.

In other places where we are very wasteful. We're wasteful in the basic idea of energy in
and energy out, and the concepts that go with it. There istoo much work being done in areas where
thereisless energy out than the energy you put in. We have al these things coming around, Jim,
such as where people say, “Now ook, et us convert manure into energy.” The most important
point that people do not redlize isthat the gathering of al of the waste products, such as manure, or
gathering of wood for converting into energy is very, very wasteful. The most important concept
is, what isthe energy balance? We do not recognize that.

| think thisis where the ideas come to people. How can you do a better job? Inthat case, it

doesn’'t mean a better catalyst, it means, redly, arecognition of what we do and what we do wrong.
Doesthat make sense?

BOHNING: Yes.

HAENSEL: Doesit answer the question to acertain extent? | think that covers that.

As| said before, when we go to meetings, we go to meetings that are sort of diento us.
But that’swherewelearn. Asl said, Scienceis agood source magazine. Discover isavery good
way of scientific entertainment. Scientific American, I’ m going to stop the subscription to it,
because it’ s written by professors, and professors are not good.

What other questions do you have?

BOHNING: | have one more question. What effect did winning the Perkin Meda have for you?

HAENSEL: Pleasure. Isthat good enough? | mean, it wasnice.
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BOHNING: Did it have any effect on your career?

HAENSEL: No. Do you know what redly had atremendous effect upon me? | don’t mean to
mask that point. But very strangdly, | had a man who was working with me in automotive exhaust
control. We had a substantial project inthat. Hisnameis Martin Perga. | had acal from Martin
Perga about five or six years ago, and Marty said, “Doc, | have afavor to ask of you.” | said
“Marty, what isit?’ | wasthinking to myself that it had been so long since we worked together.
He' savery good man. He' s now in charge of arefinery out west. He said, “My first son was born
yesterday, and | would like to name him after you.” | said, “Marty, I’ ve gotten many awards, but
none of them has brought tearsto my eyeslikethisone. I'm delighted.” When Hertha heard about
it, she said, “Does anybody want to be called Vladimir in this country?’ [laughter] Vladimir
Alexander Perga. When you asked what the Perkin Award meant to me, the call from Marty Perga
was much more because it went straight to the heart.

BOHNING: That's marvelous.

HAENSEL: Yes, it wasjust greet.

BOHNING: Wadl, we' ve been going for over three hours.

HAENSEL: Yousadit!

BOHNING: | appreciate the time you spent. |Is there anything el se you think we should cover at
this point?

HAENSEL: No, I’'minyour hands, redlly. | gave you everything that you needed to have. Did |
giveyou dl the stuff?

BOHNING: Yes.

HAENSEL: You' ve got everything.

BOHNING: Let mejust finish then by thanking you for spending the time with me this morning; |
realy enjoyed it.



HAENSEL: Boy, it wasapleasureto me. Yes, yes, come back; we'll talk about something else.

BOHNING: I'm sure we could have quite alot more to talk about.

HAENSEL: Before you turn the recorder off, Jim, | think it would be very important for us that
you come and visgit the department and talk to some of the people here. There are someredly new
wonderful ideas circulating around here. It’s part of our chemical heritage, right?

BOHNING: Yes,itis.

HAENSEL: It saysright here—Chemical Heritage. [laughter]

[END OF TAPE, SIDE 7]

[END OF INTERVIEW]
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