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Abstract

The on-line data acquisition from a Durrum D 110 stopped flow
spectrophotometer as well as the calculation of rate constants
by a nonlinear least square program written for a Hewlett-
Packard HP 9820 (or HP 9821) desk top computer is described.
Two examples, a first order process and a two step consecutive
reaction are used to illustrate the capability of the system.
Beside obtaining more precise results and estimates of the cor-
responding uncertainties there is also a considerable saving of
time.

Several methods for on-line data collection in studies
of fast chemical reactions have been described in the
literature [1-4]. These obviate the tedious conversion
of the information mostly displayed on an oscilloscope
to the value of rate constants. In general a transient
recorder is used to capture the analog signal, to convert
it into the digital form, and to store it. The data can
then be transferred through an interface to a paper
tape puncher or directly to a computer. The setups
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described in the literature generally have one or more
disadvantages. In some cases the interface is not com-
mercially available, in others the computer is not on-
line but must be fed through paper tape, in others
again the computer used is an expensive one and finally
in most cases the mathematical treatment is not opti-
mal.

We present here a cheap combination of commercially
available parts, namely an 8-bit transient recorder
(Datalab DL 901, about $ 2000.-) and an interface
(Hewlett-Packard HP 11203 A, about $ 300.-) [S]
with a Hewlett-Packard HP 9820 (or HP 9821) desk
computer for which a nonlinear least square program
especially designed for the calculation of rate constants
has been written.

Even today, rate constants are mostly derived from
experimental measurements by linearizing the equation
which describes the time dependency of the reactant
concentrations. For example, a first order reaction is
described by the logarithmic equation (1) which is a

Inc = c, — kt (l)
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