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5 mM hexanoic acid, (III): (L) 5 mM calcium hydroxide,
(T) 5mM hexanoic acid. Cl- and SO~ in the standard
solution are determined successfully with each electrolyte
system. For both electrolyte (I) and (II), the more
the amount of solvent increases, the more the potential
unit (PU) values of Cl- and SO,*" increase, and there-
fore, these ions are separated more clearly. PU values
vary as follows : no organic solvent, Cl~: 0.03, SO":
0.06, 50 9, of acetone, 0.27, 0.55, 50 % of ethanol,
0.13, 0.62. In case that 20 9% of acetone or ethanol
is added, Cl- and SO~ in ink can be separated and
determined. Adding above 30 % of these organic sol-
vents, SO,2~ is separated from CI~ but not separated
from the sulfinate dyes in ink. The dyes become
insoluble in the electrolyte (I) and (II), and stick to
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the capillary tube and detector as each electrolyte is
acidic. On the contrary, electrolyte system (III) which
is basic gives good results for basic ink. Cl~ and SO~
are separated without interferences of the dyes. PU
values are also high (Cl- :0.24, SO.2~ :0.32). The
detection limit of Cl- and SO2~ by the present method
is 3 ppm.
(Received November 7, 1983)
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7. Calculated ratios of exchange equilibrium

using water sample containing 2.5 2, D,O

Ratio 100 stands for the amount of HD produced at
molar ratio of 100.
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Fig. 3 Rate of HD production by exchange re-

action between D,O and H,

Mixture of 0.43 ml water containing 2.5 % D3;O and
175 ml of hydrogen gas was contacted with the catalyst
at 20 °C. Gas chromatography——Column : Molecular
sieve 13X (4 mm X2 m); Column temp. : 45 °C; Carrier
gas: Hy; Flow rate : 60 ml/min; Cell current : 220

mA; Recorder range : | mV
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Fig. 4 Effect of D,O adsorption on the reactor
wall

(a) Data after one run of analysis under the condi-
tions mentioned in Fig. 3 and the apparatus was
evacuated and 175ml of H; was introduced. (b)
Data after equilibrium of exchange reaction was at-
tained, 5ml water was added and mixed with gas.
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Fig. 5 Calibration curve for D,O determination

The conditions were the same as in Fig. 3 except
adjusting cell current to 120 mA.
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Fig. 6 Calibration curve for D,O in low concen-
tration

The conditions were the same as in Fig. 3.
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Table 1 Reproducibility of D,O analysis
Concentration of D,O/wt %
: Error
Injected Measured
0.0997 0.1010 +1.30
0.1020 +2.30
0.0980 -1.70
0.0498 0.0490 —1.60
0.0510 +2.41
0.0485 —~2.61
0.0249 0.0255 +2.41
0.0240 —3.61
0.0250 +0.40
0.0099 0.0102 +3.03
0.0096 -8.03

The method was the same as in Fig. 3.
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Rapid determination of heavy water concentra-
tion by isotopic exchange reaction between liquid
water and hydrogen using hydrophobic platinum
catalyst. Tomiki TAkAHASHI, Sumio QOHOKOSHI,
Nariko SHuiNrikl, and Toshio Sato (Government
Industrial Development Laboratory, Hokkaido, 2-17,
Tsukisamu-Higashi, Toyohira-ku, Sapporo-shi, Hok-
kaido, 061-01)

For a rapid and handy determination of heavy water
in light water, the principle based on the isotopic
exchange reaction between liquid water and hydrogen,
resulting in the formation of HD which is detected by
gas chromatography was applied. The catalyst which
promotes the exchange reaction at room temperature
and atomospheric pressure, was 2 9, Pt coated on HD4
type styrene-divinyl benzene copolymer. The prep-
aration method was as follows : platinic chloride-
ethanol solution of 1 g Pt/l was impregnated carefully
to the styrene-divinyl benzene copolymer (particle
size : 177~250 pm), and the mixture was dried at
80~100°C in air, then heated at 230°C
for 20 h under hydrogen stream. This catalyst
does not lose its catalytic activities for long time after
bringing it into contact with liquid water because of
its hydrophobic property. When it loses its activities,
it can be easily activated by exposure to air or oxygen
for 5 min. A greaseless closed circulation reactor made
of glass was used for the liquid water-hydrogen exchange
reaction. At the top of the coiled reactor (4 mm x 3 m),

0.2 g of catalyst was set, and stainless steel Dixon packing
(¢ 3 mm) was set at the bottom of the reactor, and

sufficient mixing of sample liquid water (0.42 ml),
water vapor, and hydrogen was carried out. Hydrogen
gas (175 ml) was circulated by a flow rate of 2 1/min.
Analysis of HD produced was performed by a gas
chromatograph which was directly connected to the
reactor. This method can be applied to the analysis
of heavy water in concentration ranges from 0.01 9,
to 99.5 2 and it requires 30 min. The error was 1 9
in the range of high concentration of heavy water, and
was 2 % and 3 % in the case of the content of heavy
water of 2.5 9% and of 0.03~0.01 ¢;, respectively.
(Received October 3, 1983)

Keyword phrases

rapid determination of heavy water; D,0-H, exchange
reaction; hydrophobic platinum catalyst.

NI | -El ectronic Library Service



