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ABSTRACT  Zone circulating flow injection analysis (ZCFIA) is the method of
multidetection of a sample zone injected into a closed-flow system formed by con—
necting the two ports of a single FIA manifold. Using an FIA instrument assembled
with a multistep pump, the authors made detections under various fluxes or flow rates
to obtain sets of damped response curves. Subsequent analysis of the curves yielded a
great deal of information concerning the theory of FIA. The data thus obtained were
arranged to clarify the general residence time, flow rate, length and inner diameter of
the reaction coil, injected sample volume and dispersion coefficient. As a result,
several shortcomings and errors in the former FIA theory were found. A variety of
qualitative equations, containing parameters suitable for the various conditions in-
volved, were established and six qualitative conclusions were obtained. These conclu—
sions have an important bearing on the FIA theory and FIA experiments.

This paper presents a detailed description of the relationship between the flow rate
and dispersion coefficient of sample zone in FIA based on the above-mentioned data
obtained by ZCFIA. According to the general understanding of FIA, the dispersion
coefficient also decreases as the flow rate decreases in a tubular conduit. It has been
reported, however, that the result may differ depending on how the conditions of the
FIA system are set. With the ZCFIA method, except for the preparation of the sample
solution, there is no chance of individual error to enter during the measurement. Once
the instrument is operated stationarily, detections are made with the sample as it is
circulated mechanically in a hermetically closed system. Consequently, this method
yields very accurate and highly reliable data. For this reason, the ZCFIA method was
applied in this work to identify and to make clear the quantitative comprehensive
verification for the FIA theory. The research data obtained this time were analyzed
together with the results of an early study conducted by one of the authors. It is con—
sidered that the conclusions presented here have a universality since identical resuits
have been obtained using different FIA instruments.
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