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Determination of trace mercury in metallic
selenium by flameless atomic absorption spec-
troscopy. Kamihiko ITsukr, Joji ABukawa and Yoshi-
nobu Toruku (Faculty of Engineering, Toyo Uni-
versity, Kujirai-nakanodai, Kawagoe-shi, Saitama)

The method for the determination of trace mercury
in selenium by means of heating followed by collecting
in a gold trap was investigated. To avoid vaporiza-
tion of selenium, which causes error due to adsorption
of generated mercury vapor in deposited selenium or
selenium oxide, sample was covered with tin powder
and was made to alloy in the heating process at 400°C
under argon atmosphere. Qutline of the analytical
method is as follows. Sample of 0.1 g selenium is
taken in a portion of a quartz glass boat and is covered
with 2.5 g of tin powder. The boat is put into a quartz
glass tube in which air has been replaced with argon
gas. Sample is heated at 400°C in argon atmosphere.
Generated mercury vapor is led to a gold trap and
collected. Amalgamated mercury is then released by
heating at 700°C and absorbancy at the wavelength
of 253.7 nm is measured. Depending upon the mercury
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content, i.e., 3 ppm and 11 ppm Hg in selenium, 0.1 g
and 0.03 g of samples were used respectively in this
method. The results were in good agreement with
those obtained by the atomic absorption method -
preceded by dithizone extraction- stannous chloride
reduction process using sample of 0.4 g or 0.1 g. The
method of dithizone extraction was also improved in
this experiment with following conditions: use of
ammonium nitrate as salting-out reagent, double
dithizone extractions followed by back extraction with
hydrochloric acid and repeating the whole extraction
procedure again, and addition of buffer solution of
pH 5.3 for the purpose of saving time of pH adjustment
to avoid loss of mercury.
(Received Apr. 30, 1975)
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Fig. 1 Block diagram of NQR spectrometer with

automatic baseline shift suppression

B : Narrow
C : Lock-in
D : Bi-directional square wave generator;
F : ABSS (auto-

A : FET marginal oscillator-detector;
band amplifier (twin-T of 228 Hz);
amplifier;
E : 228 Hz sinusoidal oscillator;

matic baseline shift suppression); G : Recoder;
H: Motor; I: Frequency counter; J : PI contro-
ler; K : Synchroscope; L : Heater; M : Ther-

tnocouple; N : Dewar vessel; S : Sample coil &

sample .
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Fig. 2 FET marginal oscillator-detector

T, : Motrola 2N5486; T, : Toshiba 3SK28Y; A:
Qutput to narrow band amplifier; B : Modulation
C : Bari-cap :NECJ152087A; R, : Margi-
S, : Sample & sample coil; D:
G : Gate

input;
nality control;
Drain; S : Source;
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Fig. 3 Bi-directional square wave generator

A : 228 Hz sinusoidal wave input; S : Schmit cir-
cuit; F: Flip-Flop SN7473; G : NAND gate SN
7410N; E: From ABSS; P: To modulation input
of marginal oscillator-detector; L : Limitter; M:

Adder; D : Signal wave out of oscillator-detector
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Fig. 4 A main part of ABSS
A : From lock-in amplifier output; B: To bi-direc-

tional square wave generator {to E-point of Fig. 3
(b)'; C:ABSS-manual sclection (ABSS operation
at switch off)
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Fig. 5 NQR spectra of Hg3*Cl,

(a) Without ABSS; (b) With ABSS;
speed : 6kHz/min, at 30°C
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Marginal oscillator type NQR spectrometer
with automatic baseline shift suppression.

Tsutomu Tsukapa*, Yukio Hrvama, Noriyuki WATA-
naBe and Eiji Nr** (*Nichden Varian Co., Ltd.,
5-8-1, Yotsuya, Fuchushi, Tokyo; **F aculty of Engine-
ering, University of Tokyo, 7-3-1, Hongo, Bunkyo-ku,
Tokyo)

The marginal oscillator-detector by means of the
frequency modulation for nuclear quadrupole resonance
spectrometer causes an incidental output (offset) due
to its frequency characteristics. There are two dis-
advantages resulting from this offset. One is the
limitation in performing the high gain amplification
of the detected signal, and the other is the shift in the
baseline. In order to overcome these difficulties, we
constructed the NQ R spectrometer with an automatic
amplitude control on one side of the excursion of the
bi-directional square wave for frequency modulation.
This automatic control system enables the high gain
amplification and accomplishes the flat baseline over
a wide frequency range. Moreover, it is proved that
the spectrometer is highly sensitive not only to chlorine
and nitrogen compounds (35Cl, *’Cl and YN) but also
to copper(l) compounds (*Cu and ¢Cu) which show
a wide line-width requiring a large modulation am-

plitude.
(Received June 11, 1975)
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