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The chief drawbacks of the currently available methods of estimating the water content in natural
objects are the following: poor precision of measurements (electron microprobe analysis), time con-
suming procedure (of gravimetry), complicated sample preparation and high price (FTIR and ion mi-
croprobe analysis) [1,2]. One of the effective methods is coulometric measurement, as it was empha-
sized by a number of authors [3].

The apparatus using electrochemical sensors has been made for estimating low water and oxygen
contents of natural and experimental glasses and minerals.

The method consists in a programmed sample heating at continuous registration of water and oxy-
gen releasing with use of coulometric sensors. The suggested approach in contrast to others makes
possible the sample degassing in Ar-O, binary mixture under controlled oxygen partial pressure. Dia-
gram of the setup is shown in fig. 1.

The setup incorporates the fol-
lowing: 1. Cylinder containing inert
o gas (Ar);

2. Reducer;

3. Valve;

4. Flowmeter;

Y —— 5. Cryogenic trap for cleaning inert
gas from the water;

< 6. Solid electrolyte cell used to ob-
tain the needed oxygen partial pres-
sure in the inert gas;

7. Gaseous lock;

15 8. High temperature reactor;

9. Heater of gas communications;
10. Element (based on P,0s) sus-
ceptible to water;

11. Solid electrolyte cell for the con-
trol of the kinetics of the oxygen
absorbing / evolving by the sample;
12. Flowmeter;

13. Inducer of gas flow.
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Fig.1. Block diagram

Electronic blocks controlling, registration and treating the received information (14) made to spec-
ify the oxygen content in the binary mixture flow and to control the reactor and the solid electrolyte
cells temperatures, to registrate the water and oxygen evolving from the sample. Collection and treat-
ment of the received information is performed on the data collection device L-154 (15), installed in
computer.

The software (program VAM) [4] allows to obtain graphical displays of the kinetics of the water
and oxygen evolution at the controlled temperature and velocity of the sample heating.

Preliminary testing of the setup has been currently performed. The setup allows to perform de-
gassing of samples at temperatures up to 1200 °C, to detect the water in the flow of inert gas within the
limit of detection of 1ppm (volume fraction), the oxygen — within the limit of 0,5 ppm.

The work was performed with financial support from the Russian Fund for Fundamental Research
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