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The Measurement of Ar Solubility in Water by Using Spectrometer

Ying Hui Wanc, Kazumasa Toxucm, Kuniyoshi Isuu, Yasushi Sasaxiand Yoshiaki Kasurwava

Synopsis : To measure the solubility of Ar in liquid, a modified gas probe has been developed, which consists of the injection of
He gas into liquid through a nozzle, the collection of assembling bubbles of He-Ar gas mixture and the determination
of concentration of Ar in the He-Ar gas mixture using a high sensitive mass spectrometer. To examine the reliability
of this method, the measurement of Ar solubility in water was carried out and the effects of experimental conditions

with solubility were examined.

Under the established experimental condition, the obtained solubility has a reasonable agreement with previously

reported values and it was represented by
In[Ar] =—898+1645.5/T
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Fig. 1. Schematic diagram of experimental aparatus.
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Fig. 2. Details of reaction chamber and steps of
measurement Procedure of Ar solubility in
water.

1. Absortion tube, 2. Extarction tube,3.
Colecting tube, 4. Water, 5. Crucible, 6. Cu
tube for cooling, 7. Cooling water.
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Fig. 3. The typical example of variation of I./Iue
peak with time.
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Fig. 4. (a) The variations of I, peak as a function
of the pressure in QMS.
(b) The variations of Iy, peak as a function
of the pressure in QMS.
(c) The variations of I,./Iy. peak as a func-
tion of the pressure in QMS.
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Fig. 5. The I../I;4. dependence of Q./Que at MCP
of 700V.
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Fig. 6. (a) The variations of I,, as a function of
MCP voltage.

(b) The variations of Iy as a function of
MCP voltage.
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Table 1. Typical results of Calculated Ly and L.

Flow rate of He 50 Flow rate of Ar 50
carrier gas ml/min ml/min
Inside diameter 0.4mm | Inside diameter 0.8mm
of carrier gas of Ar saturation
tube tube
Depth of dipping 20mm | Depth of dipping 20mm
of carrier gas of Ar saturation
tube tube
Depth of dipping 5mm Depth of dipping 5mm
of gas of gas
collecting tube collecting tube
Ly 1.7mm L, 4.8mm
Ly i 4.8mm Ly 7.0mm
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Fig. 10. Results of an experiment to determine the
time needed to saturate the water of 14g at
297K with Ar. The flow rate of Ar is about
200m!/min. The unit of concentration is
cm?-Ar/cm3-H,O0.
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solubility is cm3-Ar/cm3-H,O0.
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