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Why it is Called Monosegmented Flow Analysis
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Sirs: A recently published paper' reviews a flow tech-
nique that was initially described in 1985, based on the in-
troduction of the sample between two air or inert gas
bubbles in the flow analysis manifold”. This procedure ge-
nerates a reproducible sample monosegment having res-
tricted convection mixing with the carrier solution
resulting in low dispersion of the sample during its trans-
port to the detector, even with long residence times. Figure
1 compares flow patterns generated by three well known
flow analysis systems. From the chemical point of view the
monosegmented technique permits performing determina-
tions under non-steady state conditions, ensured by the
high timing reproducibility found in the monosegmented
system due the presence of but two gas bubbles. This mo-
nosegmented system contrasts with the previous multiseg-
mented systems (see Fig. 1B) originally described by
Skeggs®. However, the main advantage of the monoseg-
mented system is that the signal is obtained after allowing
most of the reaction to take place, under the conditions of
restricted dispersion of the sample (i.e. near the equilibrium
state). From the physical point of view the steady state flow
is more closely approximated by a monosegmented system
than by the flow injection system.

The first paper introducing the new flow principle na-
med it as Monosegmented Continuous Flow Analysis
(MCFA)?. This name remained in use until the recommen-
dations of IUPAC on the classification and definition of

Flow
Figure 1. Sample profiles assumed in: A, Flow Injection systems; B,
Multisegmented systems and C, Monosegmented systems. The grey
areas represent the regions occupied by the sample. The distinct flow
patterns impart unique characteristics to the different systems. The
scale for the transporting tubing reflects the practical reported values
(0.5to 1.0 mm for Fland 1.5 to 2.5 mm for the segmented systems).

analytical methods based on flowing media were publis-
hed*>. Since then, many authors have recognized that the
word “continuous” does not contribute significantly to the
description of the flow process, and have accepted the
name recommended by IUPAC: Monosegmented Flow
Analysis (MSFA)*°. A survey of the Institute for Scientific
Information (ISI) data base reveals that, so far, 29 papers
have employed the “monosegmented” word to describe
this flow principle?®3* while only 3 works appearing in the
ISTindexed periodicals have employed the term Segmental
Flow Injection'**3 referring to the same flow approach.
Unfortunately, the author of the review! ignores the
IUPAC recommendations*?, preferring to use the name
that he and his co-authors suggested five years after’* the
first paper on the monosegmented technique was publis-
hed”. Note that in the paper in which the name SFIA was
first coined®*, no mention the of earlier papers>® was made.

In the review, the author suggests that “MSFA is not ef-
fective in emphasizing some essential features of the tech-
nique'”. He argues that, since the sample is injected, the
word “injection” should be used in the name, as proposed
by him. In fact, in most cases the sample is injected into the
manifold by using a special injection device capable of ge-
nerating the monosegment. However, the monosegment
can also be produced by successively aspirating air and
sample and flushing the monosegment with a carrier liquid
in a flow system?>2%3¢ or by using a time based sampling
system!”. No injection per se is employed in these cases
while the characteristics of the monosegmented system are
maintained. Thus the name need not/should not contain the
term “injection”, as was noted in the [UPAC recommenda-
tions™>. On the other hand, it is possible to find at least one
paper in the literature describing injection of the sample
and subsequent multisegmentation®’. The name Segmental
Flow Injection Analysis does not distinguish between
mono and multisegments, although they present comple-
tely different properties.

The review' emphasizes early systems where the neces-
sity of bubble removal was mandatory and resulted in signi-
ficant dispersion, reducing the sensitivity or calling for
larger sample volumes. An early paper was published ai-
ming only at resolving this problem®. Actually, with the mo-
dern detection systems based on the microcomputer and
digitized signals, the bubbles can pass through the detection
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cell, even when spectrophotometric detection is emplo-
yed!*202127 Eigure 2 shows a typical signal obtained using
a computer based system that precludes bubble removal.
Obviously, it looks more like a steady state signal than a
flow injection signal because the concentration along the
monosegment is essentially constant and the monosegment
is nearly homogeneous?""?’. This results in the signal based
on a monosegment being independent of differences of re-
fractive index among samples, overcoming problems due
to the Schlieren effect®’.

Not mentioned in the review' is the unsurpassed advan-
tage of the monosegmented approach: the ability of precise
sample location which is possible because the sample is
unambiguously present between two air bubbles as a single
segment. This feature allows attaining a simple and com-
plete management of the flow analyzer. Reagents can be se-
lectively delivered only into the monosegment, where they
are homogeneously distributed, allowing for a low con-
sumption of expensive chemicals and for the use of the
same manifold for a sequential determination of various
analytes”!. Simple optical switches and conditioning elec-
tronic circuits capable of distinguishing between the refrac-
tive indexes of air and solution are used to produce
electronic logical level transitions (TTL) to flag the con-
trolling computer about the passage of the gas/liquid boun-
daries that define the monosegment®. In contrast with
other flow systems, in a MSFA system it is always possible
to know precisely where the sample is, allowing the appro-
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Figure 2. Typical signal obtained with a spectrophotometric detectionina

monosegmented flow system. a and b: large absorbance change provided

by the passage of the air bubbles through the flow cell; c: steady signalob-

tained during the passage of the monosegment through the flow cell.
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priate action to be implemented with the objective of condi-
tioning, reaction or measurement. For example, the detecti-
on of the monosegement is made only when it is inside the
flow cell?’. The operation can be controlled by looking at
the position of the first bubble immediately at the outlet of
the flow cell.

Nobody can deny the enormous contribution of the
Flow Injection concept® to Analytical Sciences in general.
The principle of dispersion controlled by convection/ dif-
fusion is at the heart of this flow technique and it is achie-
ved only by the non-segmented flow approach. On the
other hand, the monosegmented approach uses a different
principle and the use of a similar terminology would be
confusing, as correctly interpreted by [UPAC?#. In fact, the
MSFA works in a distinct way, restricting the dispersion by
compartmentalization. In doing so it provides many advan-
tages as well as some disadvantages.

Thus, even without considering the recommendations
of IUPAC*? it should be clear that Monosegmented Flow
Analysis (MSFA) is the appropriate name for a flow appro-
ach which proposes the introduction of the sample in bet-
ween two air bubbles, defining a monosegment, especially
in view of the fact that this approach permits new features
not achieved in previous flow approaches. The name
MSFA communicates the main feature of the flow techni-
que (the existence of the monosegment) and should remain
the name for this rapidly growing flow analysis procedure.

The author is grateful to Dr. Carol H. Collins for helpful
suggestions and manuscript revision.
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