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Titrimetry is one of the few classical analytical methods that are still used for many applications. In this tutorial
review, approaches to automatic titration based on flow analysis are briefly described. These include flow injection
titration, sequential injection titration, flow ratiometric titration, gradient flow titration, triangular programmed
coulometric titration and monosegmented flow titration.
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Fig. 1. Flow injection titration (A) and sequential
injection titration (B) and their typical analytical

signal (C). P, pump. V, injection valve. D,
detector. w, waste. HC, holding coil. RC,
reaction coil.
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Fig. 2. Titration based on flow rate ratio, where
sample flow rate (A) or total flow rate (B) is held
constant. (C) and (D): typical analytical signals.
MC, mixing coil. Cont, controller. P, pump. D,
detector. w, waste.
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Fig. 3. Principle of feedback-based flow ratiometry.
Vc: voltage for controlling the flow rate of titant.
Vb typical detector output voltage.
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Fig. 4. Triangle programmed coulometric titration.
(A) Flow system (B) Electrolysis current and
typical detector signal. P, pump. EC, electrolysis
cell. CG, current generator. TC, titration cell.
MC, mixing coil. D, detector. w, waste. [,
electrolysis current. Van and VaL: typical detector
signals for high and low analyte concentration,
respectively. Eq, equivalence level.

Martelli [19]
monosegmented flow analysis

Fig. 5A B
(NaOH ) 2

binary search
1
Va=W 0.5 Vi( Vo= W +05 W1A) 2

1 30

NaOH

(A) MAP P>

oOn-Hda 2
QLRLLK

(B)

c arITisITisITIsIArlC

Fig. 5. Monosegmented flow titration. (A) Flow
system. (B) Sapmling pattern.. Ar, argon. d,
diluent. T, titrant. S, sample. C, carrier. V,
valve. D, detector. P, pump.
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