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An integral equation taking account of peak
overlapping in chromatograms is given to
relate the experimental chromatogram and
the true molecular weight distribution func-
tion. Three methods for solving the integral
equation are described. The first method
provides a special solution for samples obey-
ing the log-normal distribution; the other
two methods provide solutions for more
general cases. The use of these solutions in
the treatment of gel permeation chromato-
graphic data is discussed. [The SCI® in-
dicates that this paper has been cited over
185 times since 1966.]
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"When John Moore was developing gel
permeation chromatography (GPC) at Dow
Texas Research Center,! | was interested in
polymer characterization at Dow Research
in Michigan. At that time the best method to
determine polymer molecular weight distri-
bution was sedimentation velocity analysis
on ultracentrifuges. Moore's method
showed promise to be an order of
magnitude better in speed and versatility.
Among chromatographic methods GPC is
unique in one respect that its unknowns con-
tain thousands of components instead of a
few. Baseline separation for these thou-
sands of components is unattainable, nor is
it desirable. To relate the chromatograms
quantitatively to molecular weight distribu-
tions, the overlapping of the peaks in the ex-
perimental chromatograms should be cor-
rected mathematically. This problem was
more urgently felt at Midland when we tried
to compare the results from GPC to those
from sedimentation analysis. This paper was
the outcome. In it | formulated an integral

equation describing the peak overlapping
phenomenon and provided three numerical
methods for solving it.

"The primary reason for this paper being
frequently cited must be attributed to the
success of Moore's method As a conse-
quence many workers started to worry
about the same problem as | did. Another
reason, | believe, was that none of the three
numerical solutions provided in the paper
was completely satisfactory Later | pub-
lished two more solutions? and so did many
others. As of two years ago, a total of 36
solutions had appeared. Such activities
caused a good deal of cross references. The
nature of the problem of correcting peak
overlapping, as | see it, is that in bringing
better precision in chromatographic resolu-
tion by solving mathematically the integral
equation, one trades away the precision in
peak height detection. It is a compromise
and no two workers are likely to agree
where the line of compromise should be
drawn. Thus more solutions might still be
forthcoming but at this moment, | believe,
the one provided by Ishige, Lee, and
Hamielec® and later advocated by Park and
Craessley* is the most practical. In fact it is
being used routinely in our laboratory.

"It should be mentioned that the correc-
tion for peak overlapping (or more commonly
known as spreading correction) is not as
important in GPC as the corrections in some
other physical methods. It would be hope-
less to interpret data from sedimentation
velocity analysis without the methods for
correcting for the hydrostatic pressure ef-
fect, the diffusion effect, the concentration
effect, etc. In GPC good quantitative results
can be obtained if the distribution of the
unknown is not too narrow and if efficient
columns are used. Still there are too many
cases where proper correction of peak over-
lapping would have provided better quanti-
tative results and thus avoiding misinter-
pretations especially when results from dif-
ferent GPC units are used or when GPC
results are compared with results from other
methods."
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