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ABSTRACT

St ephani e Kwol ek starts this interview by tal ki ng about her
fam |y background. Her father's early death meant that her
not her had to work to support Kwol ek and her brother, who becane
a chem cal engineer. At Carnegie Institute of Technol ogy,
Kwol ek shifted her interests fromnedicine to chem stry.
Deciding to enter industry, she accepted a position with the
Rayon Departnent of Du Pont at Buffalo. Here she started her
career in polyner synthesis and worked with |Izard, Wttbecker,
and Morgan. \When the | aboratory noved to WI m ngton, Kwol ek was
associ ated with the | owtenperature pol ynerization progranm she
di scusses the nylon rope trick, Du Pont pronotion policy, and
[iquid crystalline polymers. The interview concludes with her
refl ections on coll eagues and Du Pont consultants.

| NTERVI EVER

Raynmond C. Ferguson obtained his degrees in chem stry from
lowa State University (B.S., MS.) and Harvard University
(Ph.D.). He worked in research divisions of the Organic
Chem cal s, El astonmer Chenicals, and Central Research Departnents
of Du Pont, principally in nolecul ar spectroscopy, organic
structure anal ysis, and pol yner characterization. Currently he
is affiliated with CONDUX, Inc., a consulting association of ex-
Du Pont professionals.
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| NTERVI EVIEE: St ephani e Loui se Kwol ek

| NTERVI EVEER: Raynmond C. Fer guson
LOCATI ON: Shar pl ey, Del awar e
DATE: 4 May 1986

FERGUSON:  You were born in New Kensington, Pennsylvania, in 1923.
Wul d you tell ne sonething about your famly? Wat was your
father's nane?

KWOLEK: My father's nane was John and ny nother was Nellie

Zaj del (pronounced Zidel).

FERGUSON: What was your father's origin?

KWOLEK: Both of ny parents were born in Poland. However, ny

not her's father had emgrated to this country sonmetinme in the
1890s. | believe ny maternal grandnother died when nmy not her was
born. M nother was raised by her grandnother and by an ol der
only sister until she was a teenager, at which tine she

emgrated to the United States. M nother's sister preceded her
to the United States.

FERGUSON: Were they fromthe sanme part of Pol and?

KWOLEK: Yes, they both cane from Krosno in Poland, which is in
t he southern part of the country near Krakdw.

FERGUSON: \What age was your father when he cane over?

KWOLEK: He was a young man, but | have no idea what his age was.

FERGUSON: What work did he do?

KWOLEK: | think he was a nolder for a small foundry in New
Kensi ngt on, Pennsyl vani a.

FERGUSON: Did he die early?



KWOLEK: Yes, he did. He was about forty when he died. He had a
her ni a operation, devel oped pneunonia after the surgery, and di ed.

FERGUSON: How ol d were you when he di ed?

KWOLEK: | was about ten years of age and ny brother was two years
younger than I. Since there were no Social Security benefits, ny
not her was forced to work outside of the hone.

FERGUSON: How did she support you?

KWOLEK:  She worked for the Al um num Conpany of Anmerica in the
"Wear ever" Departnent, which is the departnent that manufactures
pots and pans and "Kensingtonware." The latter, | believe, is
no | onger being made. In addition, she had a nunber of

m scel | aneous j obs.

FERGUSON: Did your parents have a high school education?

KWOLEK: | would say they had the equival ent of a high school
education. | do renmenber that both of them were constant readers.
My father was know edgeabl e in house-buil di ng, and desi gned and
built furniture at home. He spent nmuch time working in the
garden, grafting trees and hybridizing flowers. | renenber him as
quite an experinentalist in whatever he did. M nother, of

course, was primarily a honenaker--a great cook and an excell ent
seanstress. In addition, she was very entertaining at

storytel ling.

FERGUSON: Wul d you tell ne sonething about your brother
Stanl ey [John]?

KWOLEK: He is two years younger than I am-he was born in
Novenber of 1925. He graduated from Carnegi e-Mellon University
[then Carnegie Institute of Technol ogy] as a chem cal engi neer
with a bachel or of science degree. | renmenber that he was gifted
in mathematics as a child. He also attended the University of
Kentucky in Lexington. This was in the 1940s when he and his
entire college class were inducted into the army during Wrld War
Il. There he studied civil engineering at the arny's request.
H s group was destined for the invasion of Normandy, but
fortunately, he was one of the few who were kept in the States.
After he was discharged fromthe arny, he canme back to Carnegie-
Mel I on University and finished his course work in chem ca

engi neering. After graduation he accepted a position with Gulf
Ol in their research | aboratories in Harmarville, Pennsyl vani a.
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FERGUSON: How long did he stay there?

KWOLEK: He stayed there until several years ago, when Qulf was
acqui red by Chevron. This was a very sad tinme for himand his
cowor ker s.

FERGUSON: WAs he director of research?

KWOLEK: No, but he had managenent/research responsibilities on a
hi gh | evel

FERGUSON: It's interesting that you both went into science. How
did that arise?

KWOLEK: | really don't know. | had many interests. | renenber
as a child, | tornmented the neighborhood children wi th playing
school, in which | always was the teacher. So, obviously, | was
very interested in teaching. Then, | spent a great deal of tine
(as a child) in fashion designing. | made hundreds of dresses and
outfits--on paper, of course. | did some witing. | wote sone

poetry and short stories.

I had no chemi stry or physics in high school, but I did have

mat h, bi ol ogy and general science. | was a good student. \Wen I
graduated from high school | was very nmuch interested in nedicine.
So | enrolled in a course of study with nuch science. | worked

twenty hours a week that first year and nade the honor roll nuch
to nmy surprise.

FERGUSON: Did you go to public or parochial school s?

KWOLEK: It was sort of a mshmash. | spent the first four years
in a public school, and the next four years in a parochial school.
| graduated from a parochial grade school. Then, | went two years

to a public high school, and two years to a private high school.

FERGUSON: Way? Were the private schools better than the public
school s i n New Kensi ngt on?

KWOLEK: No. They were about as good as nost private school s.

FERGUSON: Did you stay in New Kensington after your father died?
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KWOLEK: Yes. W continued living in New Kensington. | wal ked

about two mles a day going to and com ng fromschool. Bus
servi ce was not available. After ny sophonore year | had sone
|l eg surgery. It was then that | found it necessary to have

private schooling.

FERGUSON: Was this a boardi ng school ?

KWOLEK:  Yes, partly.

FERGUSON: Were was it | ocated?

KWOLEK: It was in the Pittsburgh area.

FERGUSON: Wiat were the physical infirmties that brought on the
surgery?

KWOLEK: | don't know. It's a very long and conplicated story
with a ot of guessing. It involves bone structure and possibly
a defective gene. However, initially the condition was bl aned on
a very severe case of neasles in infancy. This may have been a
factor. Medicine was rather primtive in those days.

FERGUSON: You didn't have polio or anything |ike that?

KWOLEK: No. Whatever it was, | led an active life as a child.

FERGUSON: | recall that you had a real bout with knee surgery
about five or maybe eight years ago?

KWOLEK: That's right.

FERGUSON: That's too bad. Well, it didn't slow you down in those
days, anyway.

KWOLEK: No, it didn't. | was not panpered. | realized early in
life that it was a matter of sink or swim

FERGUSON: Do you recall any teacher that had a particul ar
i nfl uence on you in terns of your |ater career?



KWOLEK: I n nmy sophonore year (high school), I had a social science
teacher, Jessie B. Moore, who was very nice to nme. | admred her
very much, and she encouraged nme. | think she had nore of an

i nfl uence on ne than anyone el se at that stage of ny life. Then,
of course, | had two chem stry professors in college that | admred
very much--Dr. Cara MIller and C ara Jane Douglas. Both of them
are no |onger |iving.

FERGUSON:  You got your bachel or of science degree in four years.
WAs your nmmjor chemstry?

KWOLEK: Yes. You know, when | applied, wonen were not admtted
to the Coll ege of Engineering at Carnegie-Mllon University (then
Carnegie Institute of Technology). Al wonmen went to the Margaret
Morrison Carnegie College, or the Fine Arts College. My degree is
from Margaret Morrison, but | took chem stry courses in both the
Col | ege of Engineering and in Margaret Morrison. The classes were
not |arge, so we received nmuch individual attention. Also, there
was a wide variety of chem stry courses to choose from between the
two coll eges.

FERGUSON: Did you live as a resident student there?

KWOLEK: There was one year (rmaybe two) when | commuted. The first

year | lived in ahone near the school and worked there twenty hours
a week. The next year or two | lived at honme and conmuted between
New Kensi ngt on and Carnegie. The last year | lived on the Carnegie
canpus.

FERGUSON: Did you have a mnor?

KWOLEK: Yes, it was bi ol ogy.

FERGUSON: What was your goal ?

KWOLEK: | was still thinking of nedicine at that point. That is
why | was taking biology courses, together with chem stry, physics
and mat h.

FERGUSON: How did you support yoursel f?

KWOLEK: | worked summers and | had schol arships. One of them was
a state scholarship that | used throughout the years. 1 also had
a Carnegi e scholarship which was gi ven because of ny high academ c
standing. This | never used.



FERGUSON:  You obviously had a good hi gh school record. Wre you
val edi ctori an?

KWOLEK: No. W didn't have a val edictorian when | graduated from
hi gh school. There were |l ess than a dozen students in the class.

FERGUSON: You said that Carnegie-Mellon was small. How many were
in your class there?

KWOLEK: | think there were about twelve in the science class.

FERGUSON: Were you the only wonan?

KWOLEK: No. | went to Margaret Mrrison, which was strictly for
wonen. So when | got ny degree from Margaret Morrison, there were
about a dozen wonen that majored in chemstry or in biology.

FERGUSON: Did you attend classes with the nen?

KWOLEK: Sone of the cl asses.

FERGUSON: Were the classes all taught at Carnegie?

KWOLEK: Yes, but in various colleges within the Carnegie
Institute of Technol ogy.

FERGUSON: What are your recollections of New Kensington and
Pittsburgh in those days?

KWOLEK: Well, New Kensington was a very small town, but it was
i mportant industrially because of the location of the Al um num
Conmpany of Anerica and the Al um num Conpany of Anerica Research
Laboratory. @ulf Research Laboratory in Harmarville was about
fifteen mles away. The Pittsburgh Plate d ass Conpany was a
l[ittle bit up the river. Mny of the industrial |abs were

| ocated in the Pittsburgh area, and New Kensi ngton was | ocated
about twenty mles northeast of Pittsburgh. There was a commuter
train running between New Kensington and Pittsburgh, so it was
very easy to get back and forth. There were buses running every
half an hour, so it was no problemtraveling to Pittsburgh, and
especially to the Shadysi de area where Carnegi e-Mel |l on was
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| ocated. The school was | ocated about a mle fromthe Shadyside
train station. 1In those days a fast mle or two walk was really
not hi ng. [l aughter]

FERGUSON: | renenmber that Pittsburgh was an awfully dirty, snoky
pl ace back in the forties.

KWOLEK:  Well, | rarely got into that area. M world revol ved
around t he Shadysi de area and occasi onal |y downt own Pittsburgh.

FERGUSON: You were tal king earlier about your desire to go into
medi ci ne.

KWOLEK: | was interested in nedicine. Wen | was in college |
wor ked during the sunmertine. After mnmy sophonore year, | worked
in the School of Biochem stry of the University of Pittsburgh.
The | aboratory was |l ocated in the sane buil ding as the School of
Medicine. It was a very interesting and illum nating sunmer.
realized that life was very hard for a woman in nedi cal school

FERGUSON: Did you have a |l ab job?

KWOLEK: Yes, | worked in a laboratory and I was involved in
research on porphyrin. | also took part in the weekly sem nars.

I renmenber having to prepare and give a talk on ny work before an
inportant visitor (scientist) fromEurope. It was a delightful

and exciting tinme for ne.

They wanted ne to cone back the follow ng sumer, but the pay
was not very good, and | needed the noney. So the next sunmer, |
worked for @Qulf Gl in the Harmarville research |ab, and that work
| also enjoyed very nmuch. The work involved fractionation of
gasoline. | did a lot of mathematical calculations while |I was
there. Wen | graduated fromcollege, I was still thinking about
going to nedical school, but | realized it was going to take an
awful ot of noney aside fromany financial help that | may have
gotten. | decided that | would take a tenmporary job, save sone
noney and then go back to school. At the time, | interviewed with
Gul f Research and Devel opnent Conpany and Du Pont and sone snal |l er
conpanies. | decided that the work at Du Pont was the nost
interesting. In addition, the starting salaries were the sane for
men and wonen at Du Pont. This was not the case for sone ot her
conpani es.

FERGUSON: Did you go directly to Buffal 0?
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KWOLEK: Yes, | went directly to Buffalo. At that tinme Dr. Hale
W Charch was the research director. He was a brilliant person
but rather eccentric. O course you know, he was the inventor of
noi st ure-proof cell ophane. | renmenber he interviewed ne, and then
he said he would et me knowin a few weeks as to whether he would
hire me. | said that | really would Iike to know i nmedi ately

whet her he was interested, because |I was considering other jobs as
wel |, and sone pressure was being put on ne to reply to these
conpanies. So, he called in his secretary and in ny presence
dictated a letter in which he nmade ne an offer of a job.

[laughter] | took the letter home with me and t hought about it a
few days, and then | replied to him accepting his offer.

FERGUSON: Was this in the Film Departnent?

KWOLEK: No, this was then the Rayon Departnent of the Du Pont
Company; later it becane the Textile Fibers Departnment. The pl ant
and | aboratory were |ocated on R ver Road in Buffalo.

FERGUSON: Was that called the Yerkes Laboratory?

KWOLEK: Yes, the Yerkes Laboratory.

FERGUSON: Wasn't it a little bit unusual for you to be hired as a
chem st with only a B.S. degree?

KWOLEK: Yes, it was unusual to be hired with just a B.S. degree,
but Dr. Charch was unusual. | was not the only such person to be
hired at that tine.

FERGUSON: Do you think that was due to your previous experience?

KWOLEK: Yes, | think that was a factor. O course, | had quite a
bit of |aboratory experience, and | had an excellent record in
college--1 had just about all A's. Aso, | did sone research on

the side while | was in college and | wote sonme papers.

FERGUSON: Are they published?

KWOLEK: No, they were not published.

FERGUSON: Were they |ike a senior thesis?



KWOLEK: Yes, | would say that they were.

FERGUSON: Were they part of the curricul unf

KWOLEK: It was an elective. | had many opportunities for
el ectives. Classes were snmall, so you could just about shape your
own cour se worKk.

FERGUSON: Do you renenmber what any of them were about?

KWOLEK: Well, sone of themwere in the fields of biochem stry and
physi cal /organi ¢ chem stry.

FERGUSON: What was your first assignnment at Du Pont? Who did you
wor k for?

KWOLEK: The first person that | worked with was Dr. Enmerson [L.]
W ttbecker.

FERGUSON: He was basically doing organic synthesis?

KWOLEK: At that tinme he was working on el astoneric pol yam des.
This work involved both the syntheses of internedi ates and
pol yners.

FERGUSON: How I ong did you work for hinf

KWOLEK: | worked with himfor about a year, and then |I worked
with Dr. Emmette F. lzard. He was a very, very outstanding

chem st. He is the inventor of "Dacron" polyester. The one thing
that | shall always renmenber about himwas that he could sit down
and dictate a report which covered six nmonths or a year of
research work with al nbst no corrections.

[END OF TAPE, SIDE 1]

FERGUSON: | know that he received at | east one mgjor ACS award
for his work on pol yesters.

KWOLEK:  Are you thinking of the [1953] Schoel |l kopf Medal (1)?



FERGUSON: Yes. There seened to be sonme di spute or question about
who had the basic patents on the "Dacron” and "Ml ar" type
mat eri al s.

KWOLEK: | am not aware of that. There were sonme English patents
on pol yesters.

FERGUSON: He did the basic polyethylene terephthal ate
pol yneri zation work (2).

KWOLEK: That's right.

FERGUSON: Were you working with himat that tinme?

KWOLEK: No, that was done before | cane to Du Pont.

FERGUSON:  Your first publication was with |zard?

KWOLEK: Yes. W were naking pol yesters other than pol yet hyl ene
terephthalate. W were | ooking for new classes of polyesters. |
wor ked on the preparation of internmedi ates and also did sone nelt
pol ynmeri zation of esters. At that tinme, | published two papers
(3). One was on the internedi ates, which | did alone. The other
one involved research work with Izard. He was an extraordi nary
person to work with, because he was so very active nentally. He
had all kinds of problemsolving ideas, and generated themdaily.
In addition, he had many outside interests. Wen we were
transferred to WImngton in 1950, he chose to transfer into the
Fil m Departnment so that he could remain in Buffalo. | don't
really know how many years he worked after we were transferred. |
heard a nunber of years later that he was seriously ill. 1
believe he finally died about a year or two ago. | renmenber him
with great admiration.

FERGUSON: Wien you worked with Wttbecker and |zard, did they
gi ve you assi gnnments?

KWOLEK: | was generally given a broad assignnent together with
obj ectives. Usually, this involved the preparation of

i nternmedi ates and pol yners together with determ nation of sone
physi cal properties of both. At that tinme I did no spinning. |
worked with | zard for about two years. | was then transferred to
Paul [W] Mrgan's group, where I worked with cellul ose
derivatives, filns thereof, and dyes.
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FERGUSON: Did you have any particul ar background in organic
synthesi s before you started there?

KWOLEK: | took sone advanced organic chem stry courses. | would
say that | had about three years of synthesis experience before |
started to work at Du Pont.

FERGUSON: Were you able to go into the | ab and take over?

KWOLEK: None of us took over imrediately. |In those years pol yner
chem stry was not taught in schools. W had to learn a |ot of
chem stry in a hurry on the job. | had a great deal of freedom
We all did, as a matter of fact. The year that | joined the
conpany, a lot of young people were hired, both nmen and wonen.

The nmen, as far as | can renenber, all had Ph.D. degrees, except
for a few engineers. The wonen had bachelor's, master's, or Ph.D.
degrees. GCenerally, the wonmen went into anal ytical chem stry or

into some form of physical chemistry. It was very enjoyable for
all of us to cone in at the same tinme, because we were all about
the sanme age and single. So there was a very active social life

in addition to very interesting and chal |l engi ng chem stry in the
| aboratory. [laughter]

FERGUSON: Coul d you describe Buffalo during the tine you were there?

KWOLEK: Buffalo was a very attractive, large city with many
facilities for shopping, entertainnent, education, etc. The |ow
salaries we received limted our activities and determ ned our
standard of living. Nowadays new y-hired Ph.D. students can
afford luxury apartnments and sonme even buy houses. But at that
time, about all one could afford was a roomin a room ng house or
an apartnent shared by several people.

FERGUSON: Was that bachel or's degree pay?

KWOLEK: Yes, the sane also applied to Ph.D.'s.

FERGUSON: Do you renenmber what the starting salary was?

KWOLEK: M salary was $240 a nonth. Paul Mrgan, who had a
Ph. D. and who was enpl oyed several years before ne, told ne he
had started at $125 a nonth. | renenber that rent for ny room
was 30% of ny salary. | calcul ated what peopl e nowadays pay--
say, a Ph.D. who has just cone out of school--and it anmounts to
about 13% of his salary. Since we lived in roon ng houses, we
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nmet and had di nner, lunch or breakfast together in the various
restaurants that were located in our area. W also enjoyed
ethnic foods in East Buffalo restaurants. W spent many of our
weekends at an old farmhouse, which was | ocated near one of the
Fi nger Lakes. It was owned by the parents of one of the

engi neers who was hired at about the same tine as | was. W
cooked our neals and had a great tine.

FERGUSON: This was your weekend entertai nment?

KWOLEK: That's right, that was our weekend. W hiked, swam
sai |l ed, skied, ice-skated and square-danced. W also rented
cabins in the Allegheny Muntains. | have many pictures of these
weekends. It was a notley group of people. There was an
under st ood agreenent that there would be no pairing off on these
weekends. Eventually, a nunmber of marriages occurred anong these
peopl e.

FERGUSON: So, your social circle was pretty much peopl e who
wor ked at the Yerkes | ab?

KWOLEK:  Well, no, not just that. There were friends that | made
at church. It wasn't just the Catholic church, but also a
Presbyterian church in the neighborhood. | made friends at both
churches, and, of course, engaged in social activities at both
churches. Then there was Kl einhans Music Hall, which was in the
nei ghbor hood. There were a | ot of concerts. There were a |ot of
parks in the area that you could either walk to or take a bus.
There was the N agara River for boating. W also nade friends

wi th people who had cottages on the | ake on the Canadi an side, and
so we would go there to swmand to picnic. It was a tine of

cl ean, healthy and very enjoyable social activity.

FERGUSON: How wel |l was the |aboratory equi pped?

KWOLEK: | would say that, certainly for the tinme, it was very
wel | equi pped. There was noney for equipnment. Mich of the very
sophi sticated equi pnent that we now have was not in existence
then. \What we needed, we had.

FERGUSON: My wife, Angela, cane about 1948 or 1949, so she was
t here before you noved out.

KWOLEK: Yes, that's right.
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FERGUSON:  Pi oneering Research Laboratory noved down to WI m ngton
about m d- 19507

KWOLEK: | would say m d- 1950, yes.

FERGUSON: Did you find that a big change?

KWOLEK: It was a sad and uncertain tinme for ne.

FERGUSON: Real I y?

KWOLEK: | del ayed coming dowmn as |long as possible. | was
considering marriage at the tine, and the nove forced ne to nmake a
decision that | was not ready to make. After nuch thought I

decided to transfer to WIimngton. | left a large city with nuch
activity and cane to a very small town that was very provincial.
For years, | attended art galleries and concerts and shopped in
Phi | adel phia. 1t took a |long while before WI m ngton grew and

devel oped into an interesting place to live.

FERGUSON: | had the inpression that the Pioneering Research Lab
group was pretty clannish. Mybe it was partly because nost of
you were strangers to Wimngton. | wouldn't say you were

excl usive, but you tended to stick pretty close together, at
| east for a while.

KWOLEK:  Well, | don't think we were deliberately clannish.

First of all, many of us had been friends for a nunber of years
and so it was very easy to remain friends. W didn't have to go
out and make new friends, not imediately anyway. Also, we felt
that there wasn't enough to do in Wlmngton. This is one reason
why we rented a cottage at the beach where we coul d escape on
weekends. For ne it was a tremendous cultural shock | eaving

Buf fal o, New York, for WImngton, Delaware, in 1950.

FERGUSON: That's interesting. Wen | interviewed at Buffal o,
com ng fromBoston, | really thought that was the boondocks.

KWOLEK: It's all relative. It depends on where you are com ng
from [l aughter]

FERGUSON: | hadn't realized that it had that nmuch to offer. I
guess | mssed that part of the tour. Let ne ask here what you
consi der to be your nobst significant contributions.
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KWOLEK:  Well, | think the first would be the discovery of liquid
crystalline solutions of synthetic aromatic pol yam des and of
fibers fromthese solutions. These fibers have exceptionally
high tensile strength and stiffness conbined with Iight weight.
This discovery resulted in the devel opnent of "Kevlar" aramd
fiber.

Nunmber two woul d be the discovery and devel opnent with
others in the | aboratory of |owtenperature polynerization
processes for preparing aromati c pol yam des and ot her
condensati on polyners. These polyners either did not nmelt, or
el se degraded before they nelted. Until this tinme, the only
known net hod for preparing these polyners was by nelt
pol yneri zati on. Wen we di scovered the various |owtenperature
nmet hods of polynerization, we opened up the entire field of
i ntractabl e pol yners.

FERGUSON: Was this condensation pol ynerization?

KWOLEK: These were condensati on pol ynerizations and i ncl uded
interfacial, solution and nodifications of each. Prior to this
time, we had nelt polynerization, which required internediates
that nelted at reasonabl e tenperatures, w thout degradation
Now we coul d use internediates to prepare polyners that did not
nelt, say, at 300, 400, 500° Celsius or even higher.

FERGUSON: Did any of these result in commercial fibers?

KWOLEK: This work served as the basis for the future | arge-scale
preparation of "Lycra" spandex fiber, "Kapton" polyimde film and
"Nonmex" and "Kevlar" aram d fi bers.

FERGUSON: Was this work done with Paul Morgan?

KWOLEK: This work was initiated about 1950 by Enerson
Wttbecker, who nmade a pol yurethane by a | owtenperature nethod
(4). However, prior to this tinme there was a Gernman patent on

t he preparation of polyurethanes by a | owtenperature
condensation nmethod. Paul Mdrgan and | got into this field of
study and proceeded to nmake pol yam des, pol ysul fones, polyesters,
pol yureas, and pol yuret hanes over a period of time. There were
at least six to eight classes of different polyners, both hono-
and copolyners, that we were able to nake by these | ow
tenperature methods. O her chemsts in the | aboratory al so made
i mportant contributions to this field as evident by the patents.
Now we were able to nake hundreds of polyners that could not be
made before.
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FERGUSON: | suspect your best-known paper is the nylon rope trick
(5). Do you agree? [l aughter]

KWOLEK: Yes. | believe we have given out thousands of reprints
of the nylon rope trick. Not only that, we have al so given out
count| ess bottles of solutions of the internediates for the

pol yrmeri zati on.

FERGUSON: Are you still doing that?

KWOLEK: We are still giving out the reprints. Qur younger people
are now denonstrating the nylon rope trick in both grade schools
and hi gh schools. Du Pont still denonstrates the nylon rope trick
toits customers in the fiber field and at product exhibits. The
nylon rope trick is on exhibit at the Smithsonian Institution and
will be for a nunber of years. The nylon rope trick also has been
taught to science teachers who cone to semnars at the Du Pont
Experinmental Station.

FERGUSON: That nust have gotten to be a real nuisance over the
years.

KWOLEK: Well, it really wasn't that bad, because | had a
techni ci an who nade up the solutions. [laughter] For ne it's not
bad. Now, if I had to do it nyself, it would be a nuisance.

FERGUSON: Have you done any of these denonstrations yourself?

KWOLEK: | used to do them nyself, possibly up to ten or fifteen
years ago. I"'mtoo busy now with other things, giving tal ks and
preparing manuscripts.

FERGUSON: As | recall, it [the nylon rope trick] was a centra
attraction of the Du Pont exhibit at the New York Wrld's Fair in
t he 1960s.

KWOLEK: | do renenber that it was done there, but | don't
renmenber what year it was.

FERGUSON: We went, but we could never get tickets to the Du Pont
exhi bit because it was so popul ar.

KWOLEK: | am not surprised.
15



FERGUSON: What were the rewards or |ack of rewards for your
acconpl i shments over the years? Your [1980] Creative Invention
Award by the ACS is well known, and so were your other outside
awards. | was thinking nore in ternms of your advancenent and your
treatnent at Du Pont. Were your abilities and your work recognized?

KWOLEK: Well, let me see. | am probably recognized nore by the
outside world than by the Du Pont conpany. [laughter] These
people are very famliar with nmy work through nmy patents and
publications. You would be surprised at the nunber of tel ephone
calls | get regarding ny work even though | amretired.

FERGUSON: You were pronoted to Research Chem st in 1959--that's
thirteen years after starting.

KWOLEK: Then | becane Seni or Research Chem st.

FERGUSON: Seni or Research Chem st in 1967, which was anot her
ei ght years, and then Research Associate in 1974.

KWOLEK: That's right. Wnen of ny generation had great
difficulty in being pronoted in the Du Pont Conpany, and
especially in the Textile Fibers Departnment. In the case of the
latter, we attributed it partly to the southern syndrome. When
asked whether a Ph.D. degree in chem stry would help ne to advance
in the conmpany, | was told that it would not. | renenber in the

| at e 1940s, Ph.D. wonen stayed about two years before seeking

enpl oyment el sewhere. O course, during that tinme and even | ater
wonen chem sts from other conpanies, as well, were returning to
school to study for "wonen's professions.”

FERGUSON: | was leading you into that. On the other hand, |
think it is unusual for a B.S. chenmist to attain research
associ ate level. Do you know of others who have done so?
KWOLEK: | do not think it is unusual for a B.S. chem st to be
pronoted to a research associate. | know of several B.S.

engi neers who becane vice presidents and even president of the Du
Pont Conpany. One should be rewarded for his acconplishnents
regardl ess of degree.

Most B.S. chem sts | eave research for marketing, custoner
service or other fields because of the limted opportunity for

advancenent in research. M problemwas that | |oved research; |
really found it fascinating. Every day was a chal |l enge; every
day, | learned sonmething new. | think the excitenent of research
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was responsible for ny changing my m nd about going to nedical
school. At one point, | did have the noney to return to school;
but after weighing all the factors, | decided to stay on.

FERGUSON: WaAs this early in your career at Du Pont?

KWOLEK: This was in the late 1950s. It was a very exciting tine
at the laboratory. | realized at the tine that because | had only
a bachelor's degree, it would not be easy, that there would be
prejudice, not only because of the fact that | had a bachelor's
degree, but especially because | was a woman. | decided that |
woul d get ny conpensation fromwiting scientific papers, giving
tal ks and doing quality research.

FERGUSON: Were you encouraged to do that, or was that an uphill
battl e al so?

KWOLEK: Well, witing a paper has al ways been an uphill battle,
because everybody is very apprehensive that you will release
information that m ght be useful to a conpetitor. [It's an uphil
battle not only for ne, but for any industrial chemst. As a
result, you frequently don't get a paper out until years after you

did the work. It's the sane problem even now.
FERGUSON: | always felt that Textile Fibers was particularly
secretive, even within Du Pont. 1In fact, it's a case in point

that | didn't know until about the tine you got your Creative

I nvention Award how deeply involved you were in the liquid
crystalline polynmer work. In fact, there was a "need to know' lid
on many Textile Fibers Departnment reports. You had to get

perm ssion froma | aboratory director to see such a report.

KWOLEK: Well, the work was considered to be a very inportant

di scovery fromthe beginning, fromthe very day that the |liquid
crystalline polyner solution was spun into oriented fibers with
hi gh tenacity and hi gh nodul us nunbers.

[ END OF TAPE, SIDE 2]

KWOLEK: There was an inmedi ate realization that this discovery
had great potential.

FERGUSON: Did you recognize it? Wat about the others in the
| abor at ory?
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KWOLEK: | recognized it, and it was recognized, as well, by
others in the | aboratory.

FERGUSON: What was it, the high tensile properties of the fiber?

KWOLEK: It was the great stiffness and strength conbined with the
high orientation of the as-extruded fiber. At that time, we were
famliar with initial nodulus nunbers of 44 to 100 dN/ tex for
drawn "Dacron" polyester fiber. The very first fiber that | spun
had a nodulus of 380 dN/tex and a tenacity of about 5 dNtex. In
addition, | was able to spin a solution that was unlike any

pol yner solution that had ever been spun at the laboratory. It
was thin and hazy and | ooked |ike a dispersion. Wen | tried to
get the technician to spin it, he refused. He said that it was
not spinnable, because it was too fluid, like water. Prior to
this tinme, the standard isotropic solutions of polyners had

consi derable viscosity. In addition, the solution appeared to be
very structured. It exhibited Schlieren lines, stir-opal escence
and birefringence. It was very obvious that these solutions were
unl i ke any of the other solutions that we had seen before.

FERGUSON: Wen did you recognize this as being liquid crystalline
behavi or ?

KWOLEK: It wasn't until sonetime later. | don't renenber
exactly, but at the tine, I was not thinking of liquid crystals.
Actually, | believe it was a co-worker, Paul Antal, who first

recogni zed these solutions as being liquid crystalline.

FERGUSON: This was not a planned di scovery?

KWOLEK: Onh, definitely not.

FERGUSON: Nobody was thinking that if you would rmake a pol ymer
with a sufficiently linear and rigid structure, it should align
wel | ?

KWOLEK: When | started working in this field in 1964, | had been
synthesi zing a variety of aromatic pol yam des. These were
primarily neta-oriented or m xtures of neta- and para-. "Nomex"
aramd fiber, which is nmeta-oriented, had nodul us nunbers of 100
or sonmewhat greater. At that tinme, we considered these

pol yam des to be quite intractable. Then we began to think about
new fields to conquer. The polynmers of choice were the rigid-
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chain, para-oriented aronmatic pol yam des. W expected themto be
somewhat stiffer than "Nonmex" fiber but we never expected |liquid
crystallinity.

FERGUSON: | have a Du Pont photograph here that identifies the
di scovery team [see next page]. It includes (fromleft to right)
you, Herbert Bl ades, Paul Mrgan, and Joseph L. Rivers, Jr. How
did you apportion credit? Wo did what?

KWOLEK:  Well, | nade the initial discoveries of the liquid
crystalline solutions of synthetic aromatic pol yam des, and high
tenacity and high nodulus fibers therefrom Wth the realization
that there was conmerci al potential here, we decided to cover the
field of rigid-chain aromati c pol yam des as fast as possible.
Initially, I worked with both poly(1, 4-benzam de) and pol y(1, 4-
phenyl enet erepht hal am de). Later, | was assigned to work
primarily on the devel opnent of poly(1, 4-benzam de) for
commerci ali zation. Mrgan worked primarily on patenting the

di scoveries. He and Tom [Thomas |.] Bair took over the
preparation and spinning of poly(p-phenyl eneterephthal am de).
Then, Joe Rivers was assigned to work on end-use applications. He
made the first conposites of poly(1,4-benzam de) shortly after |
spun the fiber. | still have the bars. Herb Blades got into the
picture alittle later, when he used air-gap wet spinning for the
hi gher concentrati on pol y(p-phenyl enet erepht hal am de)/ sulfuric
acid solutions. This procedure gave the higher tenacity fibers
directly on spinning. Wth his nethod, if you heat-treated the
fiber, the tenacity did not further increase; but the nodul us and
crystallinity did. Now, wth poly(1l,4-benzam de), that | had

wor ked on, and with pol y(para-phenyl enet erepht hal am de) t hat
Morgan and Bair worked on, the initial as-spun tenacities were

| ower; but on heat treatnent, tenacities, initial noduli and
crystallinity increased. This was how the work was divided.

FERGUSON: | see.

KWOLEK: Then, of course, other people got into the act. People
who were assigned to work on co-polymers and other rigid chain
polyners. It was a very conplex venture, with people working on
pol yners, process and end-use applications.

FERGUSON: |'ve seen your patent. |It's a big, thick thing with many
clainms. |Is your patent basically on the conposition of matter?
KWOLEK: | have two. One is on conposition of matter and the

other is on liquid crystalline solutions of aromatic pol yam des

(6).
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FERGUSON: Can you say a little bit about the suits going on?
There's one coming up in federal court now wth AKZO [N. V.] (7).

KWOLEK: The first suit, with the International Trade Comm ssi on,
was in Washington, D.C. It was decided in our favor (8).

FERGUSON: Can you back up a little bit? |1'maware of AKZO and
all the litigation before the Dutch Patent Senate. Wre you
involved in that?

KWOLEK: | don't understand what you're saying.

FERGUSON: The issue was whether the Du Pont or AKZO patents woul d
be allowed in the Netherl ands.

KWOLEK: Well, so far only the AKZO patents have been allowed in
the Netherlands. O course, we consider AKZO to have infringed
on our patents. This is why we are fighting to keep them from
selling their product here in the United States, as well as

el sewhere (9).

FERGUSON: Well, 1 can't ask for your prognosis on what's going
to happen. It nust have been a bit of a jolt to find that
sonebody el se was disputing the Du Pont patents. Do you know
anyt hi ng about the timng of the AKZO di scoveries versus yours?

KWOLEK: No, | don't. | have been involved only in depositions
concerning ny work. | have no idea when they started their work,
or exactly what they have done.

FERGUSON: Does the dispute involve the solvent systens?

KWOLEK: It involves everything. W consider themto have
i nfringed on our product.

FERGUSON: There's a lot of noney involved there, | guess.

KWOLEK: We have spent many mllions of dollars on the

devel opnment of "Kevlar." 1In view of the trenendous anount of
noney that we have put into both research and devel opnent, |
woul d hate to think that anything m ght happen whereby we woul d
be unprotected. |If our patents can't protect our discoveries, it
just seens to ne that our patent system doesn't anmpunt to nuch.
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FERGUSON: You're not the first that I've heard that from Have
there been problens with any of your other patents?

KWOLEK: This is the first one. | guess, you know-and |I' m not
tal ki ng just about nyself--that when you make a conmercia

di scovery, litigation frequently follows, because other conpanies
try to get into the field. They read your patents and | ook for

| oopholes. It gets to be very nessy.

FERGUSON: Do you have anything el se you want to add about your
di scoveries?

KWOLEK: | have obtained nuch satisfaction fromny discoveries
because they have resulted in products which have been of benefit
to mankind. In addition, they have been basic enough to have
added to the know edge of polyner chem stry. | can | ook back on
nmy work and feel good. |[|'malways surprised to hear from
scientists around the world who tell nme that they are famliar
with my work and admire it. | can only conclude that | nade the

right nove when | decided to stay with chem stry.

FERGUSON: Have you had any desire to go into the managenent |ine?

KWOLEK: No, | have never had any desire to be involved in the

managenent line of work. | really think I"'mtoo soft for
sonmething like that. | have difficulty in telling soneone that
his work isn't satisfactory. | have found it rather painful when
I have had to do so. | like work that is highly creative. As
far back as | can remenber, | have al ways been involved in
creative activity. | like witing, and I hope one of these days

to do sone, particularly after I'mretired.

FERGUSON: For many years, Paul Morgan was your supervisor.

KWOLEK: Yes. Actually, he had many position titles while | was
in his research group

FERGUSON: Did he continue to work in the | ab?

KWOLEK: Paul maintained a | aboratory and the amount of his
direct involvenent varied fromtine to tinme. He had a technician
who carried out his assignnments. Paul spent nmuch time witing--a
book and scientific publications (10). He did |like to experinent
in the |l aboratory and he was very good at it.
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FERGUSON: Textile Fibers gave himfree rein to wite at work?

KWOLEK: That's right.

FERGUSON: Not everybody had that privilege. | guess if you get
seni or status?

KWOLEK: Well, he had senior status.

FERGUSON: Then you worked pretty independently of Paul ?

KWOLEK:  Onh, yes.

FERGUSON: Al ways, or just in the recent years?

KWOLEK: | would say probably fromthe day that I came down to
Wl mngton in 1950, | worked independently of himbut in his
research group

FERGUSON:  You coaut hored a | ot of papers with him(11).

KWOLEK: Onh, yes, because frequently we were working on rel ated
t hi ngs.

FERGUSON: Did you have supervisors after Paul ?

KWOLEK: | had ot her supervisors and managers before and after
Paul. | like to work independently but | enjoyed ny contacts with
all of them

FERGUSON: Did you have a report-witing schedul e?

KWOLEK: We were supposed to wite two reports a year.

FERGUSON: Did you have other special summaries or reports?
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KWOLEK: There were nonthly reports that were required. There
could be nore frequent reports, even weekly, if you were working
on a "hot" project. Sonetimes, it was difficult to find

sonet hing worthwhile to wite about.

FERGUSON: |'ve had that experience. How was information really
passed up the managenent |adder in Textile Fibers?

KWOLEK: Well, you could wite a nenb. You could also pass the
information orally to the supervisor, who in turn inforned the
manager and the lab director. O, you could go directly to the
manager or |ab director, depending on how inportant the information
was. When | first spun the liquid crystalline poly(1, 4-benzam de)
solution intothe very high nodulus and tenacity fibers, | renenber
telling Paul [Morgan] and the | aboratory director directly.

FERGUSON: And that was CGeorge [Frank] Lanzl?

KWOLEK: No, that was John Giffing.

FERGUSON: Was there any skepticisn?

KWOLEK: Initially, there was on ny part. | had the tenacity and
initial nodulus neasurenents redone at |east three tines before |
accepted the nunbers.

FERGUSON: That was before you decided to report the results?

KWOLEK: That's right. | did not want to nmake an incorrect
report that | would then have to retract. It would have been
rat her enbarrassing, so | had the nunbers checked several tines.

FERGUSON: Did that little report shoot right up to the top in a
hurry?

KWOLEK: I'msure it did. [laughter] John Giffing certainly
remenbered it. He told ne that he renenbered how terribly
excited I was, and he was, too.

FERGUSON: 1'd like to ask you about sone of the people you

wor ked with, and about your philosophical feelings about your
career and about wonen in industry. You nentioned |zard. What
about Enmerson Wttbecker? You' ve known himfor many years.
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KWOLEK: Well, | have known him but as | said, | only worked
with himfor about a year at the very beginning of ny career.
Many years later | worked with himagain for a very short period
just prior to his retirenent. He was a conpetent scientist.

FERGUSON: Paul Mdrgan, of course, is your nentor and col | eague.

KWOLEK: My nentor and coll eague, that's right. Actually, we're

still witing papers together. He retired in 1977, but |
frequently see him Right now, we're putting a paper together on
pol yazonmethines (12). It nakes it very nice because | still have

the | aboratory facilities at nmy disposal. [l|aughter]

FERGUSON: So you're still doing research to put in your papers.

KWOLEK: Exactly. I'mfilling in mssing information and addi ng
new i nformation to inprove the quality of the paper.

FERGUSON:  You still have unpublished work that you could wite
up?

KWOLEK: Yes, that's right. Several papers, in fact.

FERGUSON: If you could find tine?

KWOLEK: Onh, yes. Precious tinme. As a matter of fact, John [R]
Schaef gen, Paul Mrgan, and | just conpleted an encycl opedi a

article on liquid crystalline polyners (13). It was a painful,
t hankl ess job. 1'Il never do it again
FERGUSON: | have a terrible tinme finishing old papers. How do

you nmanage that? Did you have good wite-ups or can you just go
back to your old reports?

KWOLEK: The encycl opedia article required a tremendous anmount of
searching for pertinent material. The conputer helped with
abstracts, but we had to read or scan many sel ected patents,
articles, and books.

As far as witing papers on original work, | have been
hel ped by detailed records of ny work both in nmy notebooks and in
progress reports. Even with good records, witing a paper while
conducting a research project can be a chore. But sonehow it
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gets done, if you are willing to sacrifice sone of your evening
and weekend hours. Myrgan and | are now witing a paper on

pol yazomet hines. | recently gave a talk at the University of
Akron [Pol ymer Processing Hall of Fame Award, Novenber 1985], and
| amplanning to wite a paper for the I UPAC [International Union
of Pure and Applied Chem stry] neeting in Jerusalemin August of
1987. By then, | expect to be retired, but I wll still go to
that neeting to give the paper.

FERGUSON: | renmenber that when we were riding in a car poo
toget her, you were always carrying home journals to read. It was
never a forty-hour workweek?

KWOLEK: | rarely have a forty-hour workweek. | can't wite
papers, do bench research work, wite reports, attend neeti ngs,
keep up with the literature, etc., all in an eight-hour day. So

| read and wite at honme as necessary.

FERGUSON: Were you given pretty good freedomto go to scientific
neeti ngs?

KWOLEK: Definitely. | had no problens there. | went to Paul
Flory's 75th birthday party. In May | went to a neeting in
Engl and.

FERGUSON: Was it always that way, or only after you got a
reputation?

KWOLEK: In the early days we were limted to one trip per year
east of the Mssissippi. This sounds very funny considering that
in later years even new chem sts could go to several neetings at
any | ocation dependi ng on need.

FERGQJSON: You nentioned Hal e Charch earlier. You said he was
eccentric--1 would agree wwth that. Was he an inspiring | eader?

KWOLEK: Yes, | would definitely say so. He was a very

i magi native, inspiring and caring person. He wandered around the
lab and talked to all the enployees. He was always interested in
what the research people were doing at the bench. This one-on-
one exchange of ideas certainly inspired the technical enployees.

FERGUSON: Any other particularly outstandi ng people that you
wor ked wit h?
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KWOLEK: Well, there was Paul Flory. | enjoyed talking with him

very much. | think he was about the nost brilliant nan that | have
ever known. In addition, he was a very caring person, very much
interested in other people. | don't believe that | ever consulted
with himthat | didn't leave inspired. O all the scientists I
have known in ny life, | probably admred himthe nost.

FERGUSON: What was his reaction to the liquid crystalline
di scovery?

KWOLEK: He was very pleased and sonmewhat surprised. As you
know, in 1956 Flory published a theoretical exam nation of the
behavi or of nonodi sperse rigid rod polyners in solution and the
condi ti ons under which they would form ani sotropic phases (14).
He now mentioned expanding the theory of polyner liquid crystals
and proceeded to do so. | felt a great |oss when he died. Mre
recently, Peter [A.] Irvine and Bob [Robert R, Jr.] WMatheson,
who were Flory's students, have continued this theoretical study
of liquid crystalline polyners.

[END OF TAPE, SIDE 3]

KWOLEK:  Anot her person that | knew fairly well was Herman MarKk.
He was a Du Pont consultant when | worked at the Yerkes Lab in
Buf fal o, New York, and then to a | esser extent in Wl mngton. |
still see himon occasion at neetings. He remains the delightful
and charm ng gentl eman from Vi enna. [l aughter]

FERGUSON: It nust be because you're a wonman--he al ways ignores
nme. Did he ever introduce you to his girlfriend?

KWOLEK: No, | haven't nmet his girlfriend, but he still kisses
wonen' s hands, even at the age of ninety or so. [laughter]

FERGUSON: | was told to be careful about what | said to Mark.
Did you discuss your work with himfreely?

KWOLEK: While | worked in Buffalo | did, but not after nmoving to
Wl mngton. Mrk travels a great deal and tal ks to many peopl e.
He | oves to exchange information. Since nmuch of our work was of a
pat entabl e nature, we had to be very discreet.

FERGUSON: He was a great dissem nator of information. | can
remenber his favorite lecture title was, "What's New in Pol ynmers
in Europe,"” or something |like, "Recent Devel opnents in Polyners in
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Europe." In fact, | think that's the only lecture title he ever
used for many years.

KWOLEK: That's right. |'m sure he went to Europe and told them
what was new in Anerica--and so it went around and around.

FERGUSON: Was he an inspiring person?

KWOLEK: He was a very enthusiastic person. He's called the
Fat her of Pol ymer Chemi stry, but | do not place himon the sane
| evel as Paul Flory.

FERGUSON: How about other consultants? [|'mthinking of physica
chem sts, particularly.

KWOLEK:  Well, if they were strictly physical chemsts, |
probably did not have a great deal to do with them since ny work
was primarily of an organic nature.

FERGUSON: Did Speed [Carl S.] Marvel consult much?

KWOLEK: Onh, yes. | know Speed Marvel very well, and I consulted
with himfor many, many years. He contributed a great deal to
the field of polyner chem stry. He certainly had a trenmendous
anount of experience and until recent years, he could renmenber
everything he had read from many years back. He is certainly a
person that | admre very much for his technical ability, and, on
the side, for his ability to recognize thousands of birds by
appearance, flight pattern and song.

FERGUSON: Are there any other coll eagues that you worked with in
Textile Fibers or Du Pont that are nenorabl e?

KWOLEK: Well, certainly Paul Morgan

FERGUSON: Yes, we've touched on Paul .

KWOLEK: That's right; | consider Paul to be an extrenely capable
and out standi ng chem st.

FERGUSON: Herb Bl ades? He's an outstandi ng pol ymer physicist or
physi cal chem st?
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KWOLEK: | think Herb is a physical chem st, but | amnot sure.
Among his many talents, Herb is especially good at designing and
constructing processing equi prent for unique products. This is
al so evident in his patents.

FERGUSON:  You already indicated that you would do it all over
agai n.

KWOLEK: | would do it over again, yes.

FERGUSON: Do you give any special advice to your younger female
col | eagues, or the new people com ng in?

KWOLEK: Well, | have advised younger wonen that total equality is
still a long way down the pi ke, probably another generation or
two. But no matter what, you have to do top quality work and
actively pursue any opportunities for advancenent and self-

devel opnent.

FERGUSON: Do you feel that there is still a salary differential?

KWOLEK: There certainly is not a salary differential at the

begi nning, but the fact that nen are pronoted nore frequently than
wonen nmeans that eventually there is a salary differential. There
are different ways of doing it.

FERGUSON: Does the Du Pont Bonus Plan really work?

KWOLEK: Well, | certainly have received bonuses. The bonus pl an
is very secretive, so you never really know who received a bonus
and what the anobunt was. It is inpossible to say how fair it is.

FERGUSON: Do you feel confortable financially now? Has the
"Kevl ar" discovery nmade your day?

KWOLEK: The "Kevl ar" discovery has not nmade ny day. It takes a
lifetinme of saving to assure a fairly confortable old age,
particularly if you start out at a salary of $240 per nonth and
you progress at the rate that wonen of my generation did.

FERGUSON: The usual stories go around that so-and-so invented
"Kevl ar" and they got huge bonuses.
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KWOLEK: Well, | certainly did not receive a huge bonus, and any
amount that was received was greatly dimnished by federal and
state income taxes. Furthernore, it was many, nmany years before
"Kevl ar" began to turn a profit, and bonuses are dependent on
profits. At that tine "Kevlar" was not nmaking a profit.

FERGUSON: |'d always figured that bonus noney gets divided up in
a lot of different ways.

KWOLEK: Well, that's right. It wasn't just | who got a bonus.
Al though | nmade the initial discoveries, many people contributed
to the devel opnment of "Kevlar." They also were awarded a bonus.

FERGUSON: What about the future? Wuld you still |like to be
active in sone way in science when you retire?

KWOLEK:  Well, I'"'mthinking of retiring. |'mcertainly planning
on consulting. 1'mplanning on witing, and |I'm planni ng on doing
sone things for nyself, for a change.

FERGUSON: Well, 1've got bad news for you. |'mbusier nowin
retirenent than | ever was. It seens to ne that | have less tine
now, but | don't want to di scourage you.

KWOLEK: [l aughter] No, don't discourage ne.

FERGUSON: Thank you again, Stephanie. |s there anything else you
want to add?

KWOLEK: | don't think there's anything else at the nonment. |'1|
probably think of something afterwards.

FERGUSON: | have an additional thought. Have you seen a change
in professionalism (for better or worse) over the years since
you' ve been involved in chem stry and pol yners?

KWOLEK:  Well, it's hard to say, because the entire Anerican
industry is going through a transition. Profits in textile

fi bers have declined and there has been a great increase in
foreign conpetition where |abor is cheap. There is a nuch better
future for industrial and specialty fibers and for applications
related to these fibers.

For the polyner/fibers industry it neans the elimnation of
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non- profit-making polymers and fibers, and therefore a reduction
in personnel. Future chemsts will have to be very adaptabl e.
There may not be the former enployee all egiance and there may be
a reduction in discoveries resulting fromlong-termresearch

FERGUSON: Do you see other parts of the profession that | ook good
to you in the future?

KWOLEK:  Well, 1 still like polymers. There's still a |lot of
potential here for products that should be of benefit to
humanity. O course, everybody's interested in life sciences
right now, but it may take a long tinme before that field becones
profitable. Agricultural chemcals are still profitable.

FERGUSON: Well, | guess that's a conplaint of polynmers in
general --that so many of them have gotten to be commobdities. Du
Pont has never really done well in those areas.

KWOLEK: Du Pont has done well in nylon. W now have to cone up
with a few nore major discoveries. | don't nean just little
things, but big things that will revolutionize the industry.

FERGUSON:  You never got involved with the non-wovens and spun-
bonded products, did you?

KWOLEK: No, | haven't. Generally people who were nore
interested in product devel opnent got into that field, whereas I
have been nore interested in syntheses of new polyners, filnms and
fi bers, new processes, and new i nternedi ates.

FERGUSON: Are you going to be testifying in the federal court
suit, or is it nostly by deposition?

KWOLEK:  Well, | think | will be involved in the com ng case in
London, which starts sonetinme in June of this year. At |east, at
the present tine, | expect to be testifying. Actually, | was

supposed to testify here in Wl mngton | ast Decenber, but that
case was del ayed until January of 1987.

FERGUSON: Goodness.

KWOLEK: It goes on forever and ever.

FERGUSON: Are you going to continue working at Du Pont while this
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goes on, or do you think you'll retire earlier than that?

KWOLEK: | know |'mgoing to retire, possibly at the end of this
year. But | expect to work as a consul tant.

FERGUSON: Are there any further additions?

KWOLEK: On reflection, | realized that | gave sone incorrect
values for the first liquid crystalline polyamde fiber that I
prepared and I would like to correct these now. These poly(1,4,-
benzam de) fibers had a breaking tenacity of about 6 grans per
deni er, and a nodulus or stiffness of about 430 grans per denier.
For conparison, glass fibers have a nodul us of about 300 grans per
deni er.

FERGUSON: Thank you agai n, Stephanie, for having given us the
time for this interview

[ END OF TAPE, SIDE 4]
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