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Fig. 1 - Transistorized oscillator circuit
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Fig. 2 Vertical section of the flow cells
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a: Teflon tube flow cell for wire electrodes, b: glass
flow cell for disk electrodes
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Fig. 3 Dependence of the frequency on the con-
ductivity

The platinum wire (0.5 mm@) electrode (distance
between the electrodes: 1.0 mm) inserted in the
Teflon tube (i.d. 1.0 mm) was connected to the
earth(a) and the oscillator(b).
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Fig. 4 Dependence’ of the frequency on the
temperature of potassium chloride (2.5 mM)(a) and
water(b)

The Teflon tube (i.d. 2.0 mm) flow cell having plati-
num wire (0.5 mm®) electrodes (distance: 0.3 mm)
was connected to the earth.
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Fig. 5 Dependence of the frequency change on the
distances between the platinum wire electrodes in-
serted in the Teflon tube flow cell

Distances between the electrodes: a, 0.8 mm; b, 1.5
mm; ¢, 10 mm; d, 30 cm (other conditions as in Fig.
4)
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Fig. 6 Dependence of the frequency change on the
permittivity

a: glass flow cell having disk electrodes (distance:
0.5 mm), b: Teflon tube (i.d. 2.0 mm) flow cell hav-
ing platinum wire (0.5 mm@) electrodes (distance:
0.3 mm)
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Table 1 Multiple correlation coefficient between
the physical properties of organic solvents
and the frequency of the piezoelectric
quartz crystal connected to the Teflon
tube (i.d. 2.0 mm) flow cell having platinum
wire (0.5 mm¢) electrodes (distance: 0.2
mm), or the glass flow cell having
graphite disk electrodes (distance: 0.5
mm) immersed in the organic solvents

Multiple correlation coefficient

Physical property

Wire electrode Disk electrode

Molecular weight 0.8872 0.6649
Vapor pressure 0.8840 0.7563
Surface tension 0.8915 0.5758
Permittivity 0.9825 0.7465
Melting point 0.7493 0.7110
Dipole moment 0.4471 0.8161
Density 0.1815 0.2723
Viscosity 0.7647 0.6398

Organic solvents: cyclohexane, diethyl ether, 1,2-di-
chloroethane, 2-butanone, acetone and ethylene
glycol
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Fig. 7 Chromatogram of carboxylates obtained us-
ing the Teflon tube (i.d. 1.0 mm) flow cell having
platinum wire (0.5 mm@) electrodes (distance: 0.2
mm)

a: sodium formate, b: sodium acetate, c: sodium
propionate; Concentration of carboxylate: 100 ppm;
Injection volume: 100 ul; Mobile phase: water,
Column: Shim pack CLC-ODS, Temperature: 40.0
+0.1°C
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Fig. 8 Titration graph using piezoelectric quartz
crystal detector

Two platinum wires {0.5 mmg, 10 mm(a and b) and
2mm length(c)! having 0.2 mm distance were im-
mersed in the solutions. a and b: acid-base titra-
tion, titration of 0.5 mM hydrochloric acid (10 ml)
with 0.1 M sodium hydroxide solution. c:
precipitation titration, titration of 0.5mM sodium
chloride (10 ml) with 0.1 M silver nitrate solution
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Use of a piezoelectric quartz crystal as a conductivity detector and its analytical
agplication. Toshiaki NoMmura, Kazutake Takapa®™ and Toshiyuki Mirsur™*
(" Department of Chemistry, Faculty of Science, Shinshu University, 3-1-1, Asahi,
Matsumoto-shi, Nagano 390; **Criminal Science Laboratory, Aichi Prefecture, 2-1-1,
Sannomaru, Naka-ku, Nagoya-shi, Aichi 460)

When one of the leading wires from an oscillator to a piezoelectric quartz crystal was
cut off and then the cut parts (electrodes) were immersed in a solution, the crystal oscil-
lated and the frequency of the crystal having the electrodes immersed in the electrolyte
solution shifted with the conductivity and that in organic solvents shifted mainly with the
permittivity. The frequency changes of the crystal having wire electrodes immersed in
the electrolyte solutions were proportional to the conductivities and increased with de-
creasing distance of the electrodes. The crystal, therefore, could be used to the conduc-
tivity or permittivity detector. The crystal having the wire electrodes was used for the

detectors of liquid chromatograph and titrations.
(Received November 5, 1991)
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frequency change; piezoelectric quartz crystal detector for conductivity; liquid
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