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Fundamental Studies of Second Harmonic Alternating
Current Polarography

Hiromiti SawamoTo
(Faculty of Educution, Kochi University)

Abstract : Although fundamental harmonic alternating current polarographs have been used
so widely in analytical chemistry and in adsorption-desorption studies, second harmonic
alternating current polarographs have not been so widely used. Present paper deals with the
construction of a second harmonic a.c. polarograph and its fundamental studies.

The block diagram of the second harmonic a.c. polarograph was shown in Fig. 1. The a.c.
frequency mainly used was 100 Hz. The total current of 200 Hz was measured through the
tuned amplifier. The base current of the second harmonic a.c. polarogram was smaller than
that of the fundamental harmonic a.c. polarogram (Fig. 2). The peak height of the second
harmonic a. ¢. polarogram was propotional to the bulk concentration, and it was also propotional
to the square of the superposed alternating voltage. Therefore it is supposed that the compara-
tively large alternating voltage is preferable to increase the sensitivity of the method. Funda-
mental and second harmonic a.c. polarograms of t-pentyl alcohol were shown in Fig. 3. Second
harmonic a.c. polarograms had four peaks. The orientation peak in the fundamental harmonic
a.c. polarogram of sodium dodecyl sulfate!® became two peaks in the second harmonic a.c.
polarogram. “Hump” observed in 0.5 M KCl solution also became two humps in the second
harmonic a.c. polarogram at the large alternating voltage (more than 30 mV r.m,s.).
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Fig. | Block diagram of a.c. polarograph. DME : Dropping mercury
electrode, CE : Counter electrode, RE : Reference electrode, R :
Resistance (R1=1002, R2=10k2), C : Condenser (Ct, C2=500,F),
POT : Source of polarizing potential, TUNED AMP : Tuned amplifier,
REC : Rectifier, X—Y : X—Y Recorder, T : Transformer, OSC :
Oscillator,
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