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Fig. | Appearance of titration apparatus of

automatic titration system
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Fig. 2 Functional organization of automatic titra-
tion system

Solid line : Control signal; Dotted line : End-point

signal
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Schematic diagram of titration apparatus

(A) Titration part : @ Cylinder (glass, 20ml), @ Pis-
ton, @ Stepping motor, @ Gear, & Switching valve,
Motor for switching valve, @ Gear for switching of
valve, ® Titrant reservoir, @ Teflon tube (1.5mm i.
d.), Stirring motor, @) Glass tip, @ Stirring rod;
(B) Detection part : @ Combination electrode; (C)
Electrode washing part : @ Motor for rotation of titra-
tion part, @ Electromotive cylinder, Washing bath,
@ Washing liquid tank, @ Drainage tank
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Fig. 4 Typical titration curve and pulse interval
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Table I Comparison of saponification

obtained by ATS and manual methods j

ATS method Manual methodttt

Sample

SVt Runs CV(%)tt SV Runs CV (%)
Oleic acid  204.64 9 0.15 204.1 5 0.30
Ester (1) 250.72 5 0.11 - 250.0 4 0.14
Ester (2) 223.09 4 0.12 225.1 4 0.26
Ester (3) 253.52 5 0.16 255.4 5 0.20
Polyester 555.96 9 0.17 556.0 4 0.45
t Saponification value; 1t Coefficient of variation; 11t Indi-
cator titration method using phenolphthalein
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Automatic titration system. (Studies on com-
puter-controlled automatic titration system and its
application to the analysis of industrial oils and deriva-
tives. I.) Shintaro Fupano, Koichi Yamapa, Takashi
Kusuvama and Kazuo Konisar (Wakayama Research
Laboratories, Kao Soap Co., Ltd., 1334, Minato-
yakushubata, Wakayama-shi, Wakayama)

An automatic titration system (ATS) controlled by
a minicomputer was developed for acid-base or potentio-
metric titrations. The ATS consists of a titration cell
assembly, a detection part, an electrode washing part,
a sample delivery part and a control section with a
minicomputer for software control and a sequencer for
hardware control. The titrator is equipped with a
20-ml piston-type glass buret which is operated by a

KAGAKU Vol. 25 (1976)

stepping motor driven by computer-generated pulse.
The droplet volume of titrant was 0.00211 ml per 1
pulse, regardless of the pulse intervals. The variation
of the electrode potential accompanying the progress
of titration is detected by a combination glass electrode,
and the titration rate is controlled by regulating the
intervals of computer-generated pulses according to
the potential changes. By this control mechanism, as
the end-point is approached the pulse intervals become
longer in proportion to the potential change, thereby
decreasing the titration rate gradually. Thus, the
titrant is added very slowly in the neighborhood of the
end-point potential. After passing over the end-point,
the titration rate again increases gradually up to the
initially specified potential, at which titration is com-
pleted. The point giving the maximum pulse interval
is judged automatically as the equivalent point and
then the analytical result is printed out by a teletype-
writer.

Each process such as washing of the electrode and
delivery of sample beakers is operated by a sequencer
equipped in the apparatus, thereby decreasing the
load on the computer. In the titration of 0.1 N HCI
with 0.1 N KOH, the ATS produced coefficient of
variation of 0.0459%. This ATS may be applied to
various types of potentiometric titration as well as
acid-base titration. In the measurement of saponifi-
cation value of various fatty acids and esters, coefficient
of variation was (0.11~0.17)9,. By using time-sharing
system, it is possible to control plural titrators for vari-
ous purposes by one minicomputer.

(Received Mar. 22, 1976)
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