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An analysis is presented of the boundary
conditions for a steady state flow-reactor
with axial diffusion and first order reaction
Conclusions regarding reactor properties are
reached as the result of simultaneous solu-
tion of the three differential equations for
the reaction section and fore and after sec-
tions Axial diffusion, but no reaction. may
occur in the latter two sections [The SCI® in-
dicates that this paper has been cited in
over 210 publications, making it one of the
10 most-cited papers published in this lour-
nal]
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While spending a postdoctoral year
at Princeton, I audited several graduate
courses to help prepare myself to teach
in chemical engineering, since my grad-
uate work had been in chemistry.
Among those courses was the kinetics
and reactor design course taught by my
coauthor, R.H. Wilhelm. The partici-
pants in this course were a talented
group of first-year graduate students.
While a paper by P.V. Danckwerts was
being discussed, a question concerning
the exit boundary conditions for a plug
flow reactor was raised by a student.
The answer was not apparent, and Wil-
helm said that he would look for it.
After class, I got into a discussion with
him concerning the similarity between
the entrance boundary condition and a
problem in flame propagation that was
the topic of my research project. He

suggested the idea of a sectional reac-
tor as described in the paper to study
the boundary conditions. I agreed to
look further into the idea and soon
found that the mathematics was tracta-
ble, so we got together on a Saturday
and wrote the paper. Since the results
that we obtained included the results
from Danckwerts’s paper,’ which had
recently been published, we did not
consider making a literature search.

It was quite disconcerting then to
have it brought to our attention that
Damköhler2 had obtained a similar re-
sult years earlier using the identical
technique that we used, and so we pub-
lished an acknowledgement.3 I learned
only recently that Langmuir4 had pub-
lished a paper in 1908 that obtained
Danckwerts’s solution and was also
overlooked by later authors. Neverthe-
less, publishing our paper at a time of
increasing interest in theoretical work
set off a great deal of activity that was
further stimulated by Bischoff’s results
on more complex kinetics.5 -

A great many of the early citations to
our paper were aimed at either extend-
ing the results or refuting them. In re-
cent years, the citations have accepted
the boundary conditions as a conve-
nient starting point. Of much interest is
Deckwer and Mahlmann’s work on the
verification of the proper boundary
conditions by considering reactors with
more than three sections.6 They also
have performed careful experimental
work investigating the jump conditions
that arise in the absence of diffusion.
They found a jump instead of the con-
tinuity I favored, although I would pre-
fer to see more measurements before
accepting the jump completely.
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