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WHAT DOES DU PONT LOOK FOR IN ITS CHEMICAL ENGINEERS 

Charles M. Cooper 
Engineering Department-Engineering Research Division 

E.I. du Pont de Nemours & Co., Inc. 
Wilmington, Delaware 

\vhile the program implies1. that I will be "s_pee.king for Du Pont, " I am 
sure you realize that ·no one can really "speak-for" an organization on a sub­
ject of this sort. In preparing the talk I have had discussions with many peo­
ple covering a wide range of interests and responsibilities and found no strong 
disagreement with the points •of view expressed here. However, I am sure that 
had any one of these people prepared the paper, it would differ in many ways. I 
quickly found that every person polled had a different opinion, in fact, I soon 
despaired of producing an "opinion" useful to -you . Most seemed to feel that the 
cu~rent graduate was not s-0 bad but certainly could be better. There was some · 
thought but little, if any , firm evidence that todayts gr aduate may not be as 
broadly useful as those of some years ago, thotlgh the oppos·i te view was also met. 
Eventually I came around to asking "What does Du Pont lool{ for in its Chemical 
Engineers"'! 1 t is to this specific que stion that I will no,-1 address myself. 

In whn.t follows I will first attempt to give you a brief picture of what Du 
Pont looks for in .its chemi~al engineer~. This will, in effect, attempt to 
describe a product we want to obtain, and it will be your product I will be talk• 
ing about . Next I will raise some questions regarding your responsibility for 
certain important aspec ts in the education of chemical engineers • . Finally, I 
will make a few suggestions lool<ing toward more emphasis on some of these as-
pects. 

To provide background let us look at Sl ·ide l which shows, for 1961, the dis­
tribution of technically trained people in Du Pont ·among a number of disciplines. 
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You will note tr1at people .trained as cl1emical ene;ineers make up 28~~ of all tech­
nical employees, · wl1i le mech:.mi CL,1 encineers and chemists are the other major 
groups. Slide 2 shows the distribution of chemical engineers in a few areas of 
:)ll Pont effort. 
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l give these figures only to show that the chemical engineer is found in many 
areas o.t' Du Pont activity, including management. Other areas such as production 
and research aetivitiee w~re not surveyed but I would not expect the distribu­
tion there to depart significantly from the company average. These figures, un­
fortunately, can no more than hint at the destinies in Du Pont for present grad­
uates. They do suggest, however, that the long-time usefulne ss of your graduates 
will depend much more upon their abilities to cope with problems which require 
integration of people, science, engineering, and economics than upon their abil­
ities, however excellent, . to design equipment or plan the technical aspects of a 
research study. I do not suggest that excellence in chemical engineering design, 
or a sound basis in thermodynamics or an adequate background in soli d state phys­
ics, as example, are no longer important. I am suggesting that such excelience 
is not enough. I ndeed, it has little utility until it has been applied. Appli­
cation is so important that the man who has only a I!tt!e knowledge but who has 
learned to employ it effectively can become the most useful; i.e., the best paid, 
man in the organization. As time goes on such a man develops a wide ranging 
knowledge because part or his effectiveness depends upon recognizing areas where 
hi s knowledge is inadequate and then doing something about it. I·n other words 

\ 

he grows. We want men who will grow and continue to grow t hroughout their •whole 
lifetimes, men with insatiable ci1riosi ties, men who meet the broad problems of 
our industry and recognize them for what they are, exciting, challenging, and re­
warding. 

Remember, now, that our problems involve a combination of people, science, 
engineering, and economics. This is true whether the area be management, re­
search, ~.ales, product development, or plant design. These problems do not nec­
essarily require the attention of chemical engineers, and there are many cases 
_where people without chemical engineering training.,-!:_ave become exceedingly able 
as solvers of chemical industry problems.· Is there any unique value,. then, in 
a chemical enginee.ring education? I believe there is. A chemical engineer en-

_, tering the chemical industry will usually start with reasonably well defineq; as­
signments not too far removed from his classroom. experience. He is expected to 
handle them effectively • . It is most impor~ant that his initial efforts be suc­
cessful. Sound training in chemical engineering· including as much experience in 
handling probl~ms as 1s practical in his schooling are the best preparation he 
can have. At this point he can have a distinct advantage over, for instance, a 
man trained 1n mechanical engineering., but also can be at a disadvantage if the 
latter has learned much more effectively to employ his knowledge. Assuming 
e.qua.leffeetiv.eness the chemical engineer will start with an advantage and should 
be able to grow more rapidly provided only that he has as good an aptitude and 
has received through his living and educational experiences the same sort of in­
centives to grow. But note that effectiveness in the use .of knowledge can more 
than take the place of specialization. 

. ' 

Perhaps from all this you begin to see some picture of what we want in chem­
ical engineers. First we want men well prepared to handle defined problems -­
_problems not too far removed from .the kind met with at school but problems which 

· . . :it.l~Y involve many phases of scientific knowledge or experimental approach. "Well 
· prepared'' includes undertaking with confidence of success relatj. vely simple sci- · 
:ent1f'ic or engineering application work in fields foreign to their academic ex­
perience. In the end we want men who will grow rapidly till the~ can handle 
quickly and effec.t1 vely not only the mul tidi scipline problems so common in the 
chemical industry but also the multiaspe.ct problems -- people, science., engineer­
ing, and economics -- which are common to all industry. 

How your current product- "stacks-up" against· these wants I am not prepared 
to say. Many of the people with whom this paper was discussed are concerned · 
that the current emphasis on "engineering so1-ence 11 will take emphasis away from 
the appli·cation of. science. Science is of value to us only as it · is. applied. 
The school~ have a re&l responsibility for turning out graduates who are as well 
prepared as possible to help us solve our immedi.ate technical. problems; they have 
a muc.h larger re.sponsibility, I feel, . for turning out people who will. grow; peo­
ple with insatiable curiosity, people with a vision or exciting, challenging and 
rewarding work ahead. 

. 

I suspect this statement of our "wants" while possibly interesting ma,- not 
be very helpful to you. Let me be more specific .. When we employ a chemical en­
gineer {or any person for that ·matter), we want a man who will solve our problema, 
a p~oducer, an effective worker. We tend to take for granted the items of hia 
formal education and toeua on those aspects that determine whether he can and 
will-· ua~ , hia formal train!~ ~t~~.ci_1v~_l7. Can he write, .. ta~k.i lj ate~~ boea he 
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possess initiative? Curiosity? c·onfidence? Reliability? 'de suspect that the 
effectiveness of chemical engineers in doing our work is more dependent on the ex• 
perience they have had in using their knowledge than on the knowledge itself. It 
may be that the problem work required in the ''chemical engineering '' courses pro­
vides "experience" to a greater degree thar1 1 s found in other engineering dis .. 
cipl1nes, and that this experience is a facto r behind the chemical engineers' 
reputation for versatility. If so what an opportunity there should be to turn 
out a much improved strain of chemical engineers simply by ensuring still better · 
experience during school years. in the application of knowledges. 

Let me be very emphatic concerning problems. I am not confining myself to 
problems involved in equipment selection design, fabricat ion or operation. We 
want men who will als o tackle effectively cost analyses, product development,. 
patent prosecutlon or sales effort -- to name a few areas -- when problems in 
these areas require their attenti.on; but we do not expect trained experts in all 
these and other fields. We want people who will employ effectively what they 
know; and people who expect to acquire new knowledge e.s tfie'!r" w"orT< requires it. 

Warren K. Lewis has stated the objective of chemical engineering training in 
somewhat this manner "to so prepare a man that, when faced by a new and unusual 
situation whether technical, social, or economic, he will handle it with confi­
dence and effectiveness." If we accept such a statement for our guide, we are 
led to two questions , (1) 11\·v'hat lrnowlede;e and e~teriences does a inan require in 
order that he will tackle the new and unusual si uations of the future with con- . 
fidence and effectiveness?" and then, (2) "What part should the school play in 
ensuring that. the student acquires both the essential knowledge and experiences"? 

No one will disagree that a person must have a reasonable grasp of all co­
gent factors before ~e can take competent action; I wonder- if it is as self­
evident that he must also have some confidence of success before he will take ac• 
tion. Such confidence, for most of us I dare say, comes only as the result of 
previous successful achievements. If you will grant me this conclusion, we are 
led to three secondary objectives for chemical engineering education which back 
up the main objective, these are: 

l. To help the student acquire as sound as possible a grasp of the 
sciences, the humanities, and the engineering disciplines. It 
is of equal importance to stimulate him to continue his self­
education. 

2. To provide experience in meeting successfully new and unusual 
experiences and situations which may require information from 
many disciplines. 

3. To make the student aware that problems in engineering (and in 
life) seldom have single answers; what we seek is the best an­
sv-1er, even though we may have to settle for less. • 

. 

Under item (1), the student acquires the basic knowledge that makes it pos­
sible for him to handle the practical problems; with this knowledge he can tackle 
the unusual problem if he will. With the background of experience gainea under 
item {2) the student acquires the confidence he must .have before he wi~l tackle 
the unusual problem. Finally with some experience under item (3) the student 
become s aware that mos~ practical problems involve people, science, engineering, 
and economics. Am I correct in believing that current teaching emphasizes item 
(1) and almost excludes from ac tive consideration items (2) and (3)? Coming 
back to item (l) -- here is the field of curricula. What subject matter must 
the student be exposed to; how can a proper choice be made of the most essential 
bits from the mass of new and old material? Once chosen there are time-tested 
teaching methods which, however, tend to rely heavily or entirely on illustrative 
problems with a single correct answer. Let me return later to the problems of 
choice of material and of the one correct answer. 

What kind of experiences are needed (item 2) to develop confidence leading 
_to action? For this, I s~ppose, personal success in handling ana~ofous problems 
is the necessary experience. I recal~ the first church fund drive n which I 
participated. This I would have avoided almost by any means but in the situation 
I could not do so and finally with actual dread I approached the first call. You 
know what happened, it was a pleasant, not an unpleasant, experience. That one 
experience opened the dQor to me · for all kinds of personal contacts which I other­
wise might have hesitated to make. By the same token, the student who has suc­
cessfully employed energy and material balances to solve problems ranging from 
the· efficiency of a coal fired boiler plant to the heat of reaction in a tluid-
1 ze~ b~.d converter, s·hould now be confident _that the same tools can be use.fully 
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employed in any area where there is a transfer of mass and energy. AS I have in­
dicated before, experience in this specific area may be back of the chemical en­
gineers• willingness to tackle problems outside the scope of his direct experi­
ence. Under item (2), I would suggest that, ,µnong other things, a student should 
meet a few problems where he must supply mi ssing data; others where there is un­
necessary information; and still others where the actµal problem turns out, after 
analyzing the information , to be different than that originally stated. Moreover 
the student should have p~actice in thinking his way through problems to obtain 
approximate answers quickly -- to size the problem before spending time to get 
the exact solution. I feel that ability and initiative in thinking through prob­
lems in a quantitative way is of sufficient importance both for developing con­
fidence, for stimulating curiosity, and f or increasing effectiveness that no one 
should be allowed to graduate in chemical engineering without formally demonstrat­
ing such ability. Note, however, that facility at mental mathematics is essen­
tial. Do you ask for proof that a student has achieved even this facility? 

Tom Sherwood, some years ago, published a paper in the ASEE Journal on the 
subject "Should Engineering Schools Teach Engineering." He was tal king about 
1·tem (3) .• It seems unlikely, to me, that many of the illustrative problems used 
in teaching can be of the open ended sort because the staff effort required to 
handle them would be too great. There should, however, be enough such examples 
and wi tl::l: .the proper emphasis . so that the student appr ~.ciate s . he is dealine; with 
problems more nearly like those to be me t with in indus try. I believe this can 
be done if the need is recognized and the effort made . I would expect that im­
plementat ion of items {2) and (3) would not require more courses, but would be 
handled by the way in which existing courses are taught.~ Note that AIChE 's 
Chemical Engineering contest problem h as at times consti tuted a step in t hi s di- . 
rection. 

Let me recapitulate what we think we want in chemical engineers. 

We •in the chemical industry see continual increase in the variety as well as 
the depth of the problems our chemical engineers must face, with ~he new and un­
usual the daily fare for many. We need men who have a sound basing in the sci­
ences and mathematics, a reasonable acquaintance with technology, enough exper­
ience in applying their knowledge to problems requiring bits from several disci ­
plines including economics so that they will know it can be done, some acguatn­
tance with the open-ended problem -- the one requiring a "best" answer, a well 
developed curiosity, -- and the ability to communicate. I have emphasi zed the 
importance of "people, science, engineering, and economics." We all work for 
some one and others work for us. The importance of science , engineering and ec ­
onomics are, no doubt, readily apparent to the student. He cannot, however, pos­
sibl y understand the importance of people until he has had organizational exper­
ience in wor~ing for another or in directing others. Whi le nothing can take the 
place of actual -experience, he should be aware of the problem, - particularly of 
the problem of communication, to the extent that he will expect it and look for 
it. Perhaps you could use every report or examination pape r as a specific exam­
ple of a problem in communications. Individual conferences with student could 
appraise the students' deficiencies and emphasize communications difficulties. 

Now let me conclude with a few thoughts 
largely contained in item {l) of the slide. 
apologize in advance. One mar organize the 

regarding curriculum -- the material 
This may be "old stuff." If so, I 

material a student will encounter in-
to the categories of: 

- mathematics; physical and chemical 
laws; communication which includes 
spelling, writing, speaking, lis­
tening, languages; etc. 

· Tools 

Knowledge - the sciences, technologies -- organ­
ized inf.ormation in general 

Information- largely how things are done, mechan­
ical and electrical devices, pipe­
fitting, maching, equipment generally 

j:,?;Pe_;r1.~n~e ... - lfnow.i .~_~ge de_ri ve from o~e ts own action. 

The tools are the student•s most basic asset. They are used to manipulate 
knowledge -- to put it to use. Choice or the tool subjects required is rela­
tively easy and good methods of teaching are ava!1ab1e wlth the single exception 1 

of oommunioation which seldom, if ever, 1s adequately covered • 
. -

• 
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Knowledge covers an enormous span and here there is real trouble dec i ding 
what areas sfiould and can be included. Minimum cov~rage of important areas should 
include emphasis on general principles with enough application to specific prob­
lems so that the student will be confident t~at, with a little study, he can han­
dle practical problems. Many important areas cannot be covered even to this 
extent but contact should be carried to the point that the student will remember 
he has heard of it, and will carry away the impression that this area too can be 
mastered by study if need be. In considering the "what to cover" and "how to 
cover it," the prime consideration should be "what does the student need to es­
tablish his confidence that he can find his way around in this field." 

Information covers a far wider field than knowledge. Here, I feel, we have 
much £"o !e·arn regarding choice of mater-ial and teaching methods . For example, . 
there are many physical tools which the student may well need to use in l~ter 11 
life but which time is too short fo r him to experience with hi s own hands. Orsat 
analysis, surveying tools and methods, pipefittine, lathe operation, operation 
of a disti lling column, excavating equipment, pile drivers; or information re­
trieval systems, and computers. Here is needed only some kind of mental index 
that tells him yes, I saw that, I am sure I can find the information. For exam­
ple -- when I i-1a.s a student at !JI. I . T., all chemical engineers had a year of 
machine tool lab; today that l aboratory does not exist. I feel that both ap­
proaches missed the point. One doesnot need a year ts -lab work on machine tools 
to convey an understanding of what can be done -- yet no engineers' education can 
be considered complete without some such understanding. Here a carefully pre­
pared movie series in perhaps three, one-hour periods, could, I believe, give a 
broadly, useful understand3 ng of the whole fS.eld and leave in t}Je student an ad­
equate feeling of confidence that he unders tand the essential features of the 
technology. Application of thi s princ!ple to many existing courses could, I 
would hope, reduce the amount of effort re qui r•P.d an<l at the same time provide a 
very muah broadened base of information • 

. As I am sure you are aware most everythinB I have said could be applied to 
other engineering disciplines equally well. This would be fine -- it could- pro­
vide Du Pont with better engineers in every field. 

To Summarize: 

We lool<: for J!len, . including chemical engineers, who will apply their know­
ledge effectively to the wide range of unust1.al , mul tidi sc:-. pline problem~ that 

· they will be exposed to in the cl1emical industry; problems t hat- cannot possibly· 
be anticipated during thei~ school yea·rs. · 1,-Je want men who .will continue to grow 
in breadth and depth. \.'e went men with insatiable curiosity. 

\ve suspect thtl. t confidence in his abi 11 t7,r to handle unusual problems., con-· 
fidenoe based upon experience in actually handling un,1sua.l probler.1s, is neces­
sar°J' before the man can be confj.dent of ultimRte success. ·1vi.thout sucl1 confi ­
dence it is unlikely that effective action will result. The scl:'1001s have· a hlgh 

.degree of responsibility for providing such experience • . 

We suggest that in choosing what to teach and how to teach it the guidine• · 
principle should be "how much need the student knorJ and how much practice must 
he have to gain a soundly based confi dence that, given time, he can master the 
unusual problem. 11 we wo1,1ld hope, as a r esult of such an· approach, 'that cur­
ricula could be simplified but at the same time be great·ly strengthened • 

. 
You may probably feel that the suggestions just made are naive and impracti-

cal . -- perhaps they are. They are offered only in the hope tha t ~omehow you 
can find the ways to give us engineers -- chemical engineers -- who both can and 
will tackle still more ·effectively the broad range of unusual, exciting, chal­
lenging and rewarding problems which characterize the chemical industry. Such 
m,n will have curiosity of a high order and will groi,1 in ttsefulness to them­
selves and to industry throughout their lifetimes. 

In closing, I would like to leave two different but related questions in 
your minds. . ( 1) .· Do you make a real attempt to bring to your students a feeling 
for tneir responsibilities as professional men and as citizens? Perhaps per­
sonal example would be the best teacher here. How many of ' your staff · take ac­
tive parts in professional society, civic, or a church work? (2) Are you look~ 
ing to the secondary schools for long-range help in your own curricula? Is 
there nQt a good chance that some s~are of the time spent by_ college freshmen 
could be covered in high school? Are you doing something about it? 

. 
' 


