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Hydrogen is the only pollution free and inexhaustible energy carrier. But the implementation of such attractive
properties of hydrogen is restrained by large expenses of energy for its production from water. Modern level of
knowledge gives the opportunity to reduce these expenses [1], [2], [3].

It is known that a gram-atom is equal numerically to atomic mass of the substance, and a gram-molecule is equal
numerically to molecular mass of the substance. For example, the hydrogen gram-molecule in the water molecule
is equal to 2 grams, and the oxygen gram-atom is equal to 16 grams. The gram-molecule of water is equal to
18 grams. As the mass of hydrogen in the water molecule is 2x100/18=11.11% and the mass of oxygen atom is
16x100/18=88.89%, the ratio between quantity of hydrogen and oxygen is preserved in one litre of water as well.
It means that 1000 grams of one litre of water contain 111.11 grams of hydrogen and 888.89 grams of oxygen.

One litre of hydrogen has mass of 0.09 grams, one litre of molecular oxygen has mass of 1.47 grams. It means that
from one litre of water it possible to produce 111.11/0.09=1234.44 litres of hydrogen and 888.89/1.47=604.69
litres of oxygen. Thus, one gram of water contains 1.23 litres of hydrogen [1].

Now energy consumption for production of 1000 litres of hydrogen from water is 4 kWh and of one litre — 4 Wh. As
it is possible to produce 1.234 litres of hydrogen, then 1.234x4=4.94 Wh are spent for production of one gram of
water now.

Instruments and Equipment Used for the Experiment
A special experimental low current electrolyzer, a voltmeter of the highest accuracy (accuracy class 0.2, GOST
8711-78), an ammeter of the highest class of accuracy (accuracy class 0.2, GOST 871160), a balance with value of

a division of 0.10 grams and 0.010 grams, and a stopwatch with value of a division of 0.1s.

Experimental Results

Indices Sum

1 — duration of electrolyzer operation connected to the supply line, in 6 cycles t, min 6x5=30.0
2 —readings of voltmeter V, volts 13.6

3 — ammeter readings I, amperes 0.02

4 — power consumption (P=VxIxt/60), Wh 0.136

5 — duration of electrolyzer operation disconnected from the supply line, in 6 cycles t, min 6x55=330.0
6 — solution mass change m, grams 0.44

7 — mass of evaporated water m’, grams 0.02x6=0.12
8 — mass of water converted into gases m''=m-m’, gram 0.320

9 — power consumption per gram of water converted into gases P'=P/m"”, Wh/grams of water 0.425

10 — existing power consumption per gram of water converted into gases P”, Wh/grams of water 4.94

11 - reduction of power consumption for hydrogen production from water, K=P"'/P’, times 11.62
12— quantity of released hydrogen, AM =0.320x1.23x0.09=0.035, grams 0.035

13 — power content of hydrogen being produced (E=0.035x142/3,6)=1.397, Wh 1.397

14 — energy efficacy of water electrolysis process (Ex100/P), % 1027

Note: Gas output is clearly observed during many hours after the electrolyzer is disconnected from the electricity supply.
Conclusion
Low ampere water electrolysis is a way for production of inexpensive hydrogen from water and hydrogen energetics.
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