






Fig. 3. Schematic representation of heat balance

Input power is only from the electric power source. Output is divided into several parts. The first factor

is heat of water decomposition (designated Hg). It is easily calculated from the total electric current. The

second factor is electrolyte enthalpy (Hw). It is easily derived from the solution temperature difference.

The third factor is heat removed by the coolant (Hc). This is measured from the temperature difference

between the coolant inlet and outlet, and the coolant flow rate. The fourth factor is heat release from the

cell (Hr). This is rather complicated and can be estimated with a semi-empirical equation. We measured

most of the heat in the condenser directly by monitoring the inlet and outlet temperature of the cooling

water that passes through the condenser outer jacket.

If there is a mixture of various gases, we have to measure the gas composition precisely, because even

a small volume of gas generated by pyrolysis will remove a large amount of enthalpy. This was done with

the precision gas flow meter and mass analysis. The first factor, water decomposition (Hg) has a large

effect on the rest of the equation.

2.4 Electrode and solution

The electrode is tungsten wire, 1.5 mm in diameter and 15 cm in length. The upper 13 cm of the wire

is covered with shrink-wrap Teflon and the bottom 2 cm is exposed to the electrolyte and acts as an

electrode. During electrolysis, the sample wire was consumed. The electrolyte solution was made from

high purity K2CO3 reagent at 0.2 M concentration.
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Fig. 4. Changes of voltage, cell temperature and current

The time-expanded graph of Fig. 4 is shown in Fig. 5. It indicates input voltage, current and

temperature changes for the first 250 s in the Fig. 4. Here, input voltage was increased at 182 s and it

reached to 40V at 220 s, and at the same time, current increased to 1.8 A. Meanwhile, the electrolyte

temperature rose only 1ºC, which is to say it was almost constant.

Fig. 5. Time expanded graph of Fig. 4
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