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The method and apparatus for direct obtaining 
of electric power from the energy of fuel oxida-
tion reaction in a stream of oxidizer are well-
known, the core principle of this method is crea-
tion of conditions for oxidizing fuel by oxidizer in 
order to generate a flow of positive and negative 
charges, and for their subsequent separation and 
parting onto anode and cathode using one-way 
ion-exchange membranes. 

Connection of electrodes to an external elec-
tric circuit provides generation of direct electric 
current.

The disadvantage of this method is that sepa-
ration of positive and negative charges is effected 
by using ion-exchange membranes. They are the 
most expensive elements in the construction of a 
fuel cell, as well as very fragile (short-lived). 
Moreover, the physics of these elements is not 
studied enough so far, which leads to technologi-
cal complexity and hinders a widespread indus-
trial use of fuel cells. Another disadvantage of this 
method is the impossibility of changing the direc-
tion of electric current in the external circuit, 
which results in inability to create a source of al-
ternating current.

We have improved the well-known method 
and device, which allowed us to produce electric 

Fig. 1. Illustrates the operation & functions of the prototype 
elements: 1— anode, 2 — cathode, 3 — area of reaction, 4 — 
fuel feeder, 5 — oxidizer feeder, 6 — ion-exchange membrane. 
Arrow 7 indicates the initial direction of movement of fuel, 
oxidizer and reaction products, and arrows 8 and 9 — the 

directions of charges deviation

energy of direct or alternating current. To achieve 
this goal: а) we removed a one-sided conductive 
membrane; в) we installed a magnetic or electric 
field into the cell, which resulted in separation of 
positively and negatively charged particles onto 
the anode and cathode of the cell under the influ-
ence of forces generated by the motion of charges 
in these fields.

The principle of the proposed electrochemical 
generator remains the same. The reaction of fuel 
and oxidizer generates a flow of anions and cati-
ons which migrate to the anode and cathode un-
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der the influence of an external magnetic or elec-
tric field. In this case:

 there is no need to use ion-exchange mem-
branes;
 the efficiency of charge separation increases 
since additionally imposed electric or mag-
netic field affects both positive and negative 
charges, changing their movement in opposite 
directions.
 it is possible to change the direction of devia-
tion of charged particles in real time by replac-
ing a static magnetic or electric field to a vari-
able one and getting alternating electric cur-
rent in the external circuit.
The main feature of the proposed solution is 

that it does not violate the previously known 
principles of construction of fuel cells, except 
that of separation of charges. The principle of 
division of generators into three types depend-
ing on operating temperature remains the same. 
The properties acquired by fuel cells with intro-
ducing into their design catalysts of various 
processes remain unchanged. Different methods 
of cells commutation are possible. The proposed 

method of separation is applicable for all types 
of fuels, in all electrolytes, etc.

The Results of Laboratory Investigations

Prototype of a membraneless fuel cell (fuel — 
ethyl alcohol; oxidant — atmospheric oxygen).

Fig. 2. Illustrates the operation & functions of elements of the 
proposed fuel cell of magnetic type; where: 1 — anode, 2 — ca-
thode, 3 — area of reaction, 4 — fuel feeder, 5 — oxidizer fee der, 
6 — source of magnetic field. Arrow 7 indicates the initial di-
rection of movement of fuel, oxidizer and reaction products, 

and arrows 8 and 9 — the directions of charges deviation

Fif. 3. structure, function of elements and principle of operating of membraneless fuel cell of electric type
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Operating Principle:

С2Н5ОН + 3О2 = 2СО2 + 3Н2О; 3О2° +12е → 6О2–

Operating Mode — a low temperature one (up 
to 60 °С).

Uout. = 1,2V, Isc = 0, 450 μА.

Cell size Ф = 8mm; L = 100mm

Prototype of a membraneless biofuel cell
(electric biocell; biocell)

Electrolyte — Microorganisms of E. coli 2163 
strain in LB medium per 1 L: trypton — 10 g; 
yeast extract — 5 g; NaCl — 10 g; pH = 7.0.

Temperature — 20 °С
Uoutput = 175mV, Isc = 5 mА
Cell size S = (10 × 10 × 10) mm.

30 декабря 2010 года представитель делегации Европейс-
кого Союза в Украине Ганс Райн передал председателю 
Национального агентства Украины по вопросам обеспече-
ния эффективного использования энергетических ресурсов 
(НАЭР) Николаю Пашкевичу предварительный отчет кон-
сультантов группы «Кови» относительно программы «Бю-
джетная поддержка», согласно которой Европейская деле-
гация готова предоставить Украине грант в размере 63 млн. 
евро на программу энергосбережения и 7 млн. евро на тех-
ническую помощь.

В ходе встречи председателя НАЭР с представителями де-
легации Европейского Союза в Украине и группы Всемирно-
го Банка одним из главных стал также вопрос влияния про-
водимой в Украине административной реформы на да ль-
нейшее развитие НАЭР. Пашкевич отметил, что в связи с 
реорганизацией НАЭР будет ликвидирована Государствен-
ная инспекция по энергосбережению. Ее основные фун-
кции, такие, как мониторинг энергоэффективных проектов, 
исследование рынка услуг и товаров в сфере энергоэффек-
тивности, снижение энергоемкости товаров и услуг, в пер-
вую очередь монопольного производства, по пуляризация 
внедрения энергоэффективных технологий и возобновляе-
мых источников энергии будут переданы представительс-
твам НАЭР в регионах, которые будут созданы в ближайшее 
время. «Вместе с тем реорганизация будет способствовать 
усилению функций Агентства в направлении использования 
возобновляемых источников энергии», — отметил Пашкевич.
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