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Gas chromatography of traces of beryllium
using the microwave plasma detector. Takeshi
SAkAMOTO, Masashi OxkApa, Hiroshi KAwAGucHI
and Atsushi Mizuike (Faculty of Engineering, Nagoya
University, Furo-cho, Chikusa-ku, Nagoya-shi, Aichi)

A sensitive and rapid method has been developed for
the determination of picogram quantities of beryllium.
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Beryllium was converted to its trifluoroacetylacetone
(TFA) chelate and separated on a glass column
(90 cm X 3 mm i.d.) packed with 0.59 SE-30 on glass
beads {(60~80) mesh} at 130°C, with argon containing
0.059, TFA vapor as carrier gas. Spectra were excited
in the plasma of a low-wattage 2450 MHz electrodeless
discharge at atmospheric pressure, and the Be I 234.9 nm
line was monitored. To eliminate the high background
emission due to argon and chloroform used as solvent,
a quartz plate vibrating at 108.8 Hz was mounted
behind the entrance slit of a monochromator, and a
lock-in amplifier was tuned to twice the frequency
of the vibration. The chromatographic peak height
was proportional to the beryllium quantity over the
range (0.002~1) ng, with an error of 5% at 0.1 ng.
The lower limit of detection was 0.001 ng of beryllium
(0.03 ng with a mechanical disk chopper and a lock—
in amplifier, and 0.1 ng with a DC amplifier). The
proposed method was applied to the determination
of beryllium at the low ppm level in samples of aluminum
metal and aluminum-magnesium alloy. A sample
{(20~40) mg} was dissolved in hydrochloric acid
and beryllium was extracted with 2 ml of 0.1 M TFA
in chloroform at pH 6.5 in the presence of EDTA to
mask aluminum. A | pl aliquot of the organic phase
was then injected into the gas chromatograph. A
determination required (1~1.5)hrs.
(Received Oct. 1, 1975)
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Fig. 1 Absorption cell holder

(1) Case; (2) Cell holder; (3) Cover; (4) Cell
setting board; (5) Cell slider knob; (6) Absorption
cell; (7) Reagent inlet
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Fig. 2 Absorption spectra

O; concentration : (a) 2 ppb, (b) 38 ppb, (c) 70 ppb,
(d) 150 ppb; Temp. : 25°C; Volume of reagent
added : 2ml
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Fig. 3 Absorption spectra

O; concentration : (a) 100 ppb, (b) 150 ppb, (c) 200
ppb; Temp. : 25°C; Volume of reagent added : 2 ml
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Fig. 4 Effects of standing times and temperatures

on absorbances

Wavelength : 555 nm; Volume of reagent added : 2ml ;
—O— O; 60 ppb, 45°C; —A— O; 20ppb, 35°C;
—1— O; 25ppb, 15°C; —l— O, 4ppb, 15°C
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Fig. 5 Effect of standing times on absorbances
at 610nm

O3 concentration : O 350 ppb, @ 240 ppb;
25°C; Volume of reagent added : 2 ml

Temp. :
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Fig. 6 Schematic diagram of a apparatus adding
oxygen

(1) Sample water inlet; (2) Sampling vessel for
blank test; (3) Flow meter; (4) Electrolytic cell ;
(5) Sampling vessel; (6) Micro ammeter; 7)
Variable resistance; (8) Layer built cell
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Fig. 7 Calibration curve for dissolved oxygen
determination

Wavelength : 555nm; Volume of reagent added : (a)
2.0ml, (b) 1.5ml, (c¢) 1.0m!, (d) 0.5ml
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Table 1 Reproducibility
Dissolved oxygen (ppb)
Run -
Added found Added found Added found
1 3.5 3 13 13 50 50
2 3 12 48
3 4 13 52
4 4 15 50
5 3 12 50
6 4 13 51
7 3 14 50
x 3.4 13.1 50.1
Vo 0.54 1.07 1.22
c.v. (%) 15.7 8.1 2.4
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Fig. 8 Comparison of the colorimetric method
with the Winkler method

O Feedwater for high-pressure boiler;
for atomic power plant (BWR)

[ Coolant
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Spectrophotometric determination of dissolved
oxygen in water with indigo carmine. Fumio
Mizuniwa*, Kaoru Sakar¥*, Tatsuo UwmiNno* and
Yasushi Sucawara* (*¥Hitachi Research Laboratory,
Hitachi, Ltd., 4026, Kuji-machi, Hitachi-shi, Ibaraki;
**[nstrument Div., Hitachi, Ltd., 2, Sakuragawa-
cho, Shiba-nishikubo, Minato-ku, Tokyo)

An analytical method of a small amount of dissolved
oxygen in deaerated water has been established by
measuring the color development between oxygen and
indigo calmine. Ordinally the color produced by
the reaction of oxygen with reagent is compared with
the standard colors by eye. Although very rapid
and sensitive, this method is not accurate. This paper
describes the results obtained by spectrophotometric
studies, and the application to the determination of
oxygen dissolved in the feed water of a high pressure
boiler or an atomic power plant (BWR).

The analytical procedure is as follows. After taking
a sample water in a sampling vessel, a reagent in a
buret of the vessel is introduced into the vessel by
opening a cock. After developing a clolr, the ab-
sorbance was messured with a Hitachi spectrophoto-
meter (model 139) by setting a special cell holder.

The absorption wavelength of the oxidized indigo
carmine are 510, 555 and 610 nm. The most suitable
wavelength to determine a small amount of oxygen is
555nm. To prepare a calibration curve, known
amounts of oxygen were added by electolyzing the
sample water. A linear calibration curve was ob-
tained within a range of less than 80 ppb oxygen.
The coefficients of variation were 15.7, 8.1 and 2.4
for 3.5, 13 and 50 ppb oxygen, respectively.

The analytical values obtained from the feed water
in a power plant were in good agreement with those
obtained by Winkler-amperometry (JIS B 8224).

(Received July 24, 1975)
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