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Correlation between sample volume and titrant
volume in chemical oxygen demand determina-
tion by acidic permanganate method at 100°C.
Sotaro Ito* and Toshiko YaAMAaGcucHI** (¥Department
of Applied Chemistry, Faculty of Engineering, Hiro-
shima University; **Department of Civil Engineering,
Faculty of Engineering, Hiroshima University, 3-8-2,
Senda-machi, Hiroshima-shi, Hiroshima)

The purpose of this work is to develop a convenient
and rapid method for finding an optimum volume of
sample solutions in the measurement of COD by acidic

permanganate method at 100°C described in JIS K
0102 13. The following full logarithmic linear relation-
ship between titrant volume (a) and sample volume (V),

coverreeerne (1)

where k£ and n are constants, was found to hold for
sewages and standard substances with correlation coef-
ficients above 0.991 in the range of titrant volume
from 2 to 7 ml.

A convenient method was proposed for determining
COD;, which is defined as “COD when titrant volume
is equal to 5.00 ml” and calculated from the follow-
ing equation, COD;= (1000/V;) X f, where fis factor
of N/40 KMnO, solution. Vj can be obtained from
the following equation,

log Vy=log V+ {log(5/a) xlog (V'/V)}
/log(a'/a)

which is directly derived from eq. (1), where a, o',
and 5 are volumes of titrant (ml) at the sample
volume of V, V', and Vjml, respectively.
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Fig. 1 A tunneling junction of Al-AL,O,-Pb
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Fig. 2 Block diagram of electronics for tunneling _
spectroscopy

(a) Oscillator; (b) Attenuator; (c) Function gener-
ator; (d) Filter; (e) Junction; (f) Pre-amplifier;
(g) Lock-in amplifier (2f mode); (h) X-Y recorder
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Fig. 3 Tunneling spectrum of benzoic acid

I: Infrared active; R :Raman active
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Fig. 4 Infrared spectrum of benzoic acid
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Fig. 5 Infrared spectrum of sodium benzoate
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Vibrational spectrum of benzoic acid by inelastic
electron tunneling spectroscopy. Katsuo MURATA,
Hideaki MonjusHirRO and Shigero IkEpa (Department
of Chemistry, Faculty of Science, Osaka University,
1-1, Machikaneyama-cho, Toyonaka-shi, Osaka)

Inelastic electron tunneling spectrometer, which is a
new tool for measurement of molecular vibrational
spectra, was designed and constructed. The metal-
insulator-metal junctions and the liquid helium tem-
perature are required for obtaining electron tunneling
spectra. The tunneling junction is fabricated in the
following way: an aluminum electrode is at first
evaporated on glass slide under reduced pressure of
(10-4~10-5) Torr; it is then oxidized in air to form
the necessary insulating layer; then it is doped with
sample solutions of benzoic acid; finally it is complet-
ed with an evaporated top metal electrode of Pb.
The junction fabricated is immersed into a dewar of
liquid helium. When the DC voltage up to 500 mV
is applied between two metal electrodes, the current-
voltage curve is drawn. An electron tunneling spec-
trum is obtained from analysis of this current-voltage
curve by use of lock-in amplifier. A distinct electron
tunneling spectrum of benzoic acid was obtained by
means of the inelastic electron tunneling spectrometer
constructed. Both infrared and Raman active modes
were measured. It is concluded that benzoic acid
adsorbed on insulator is dissociated.
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