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MEMBRANELESS FUEL CELLS TO OBTAIN
ELECTRIC POWER OF DIRECT & ALTERNATING CURRENT
FROM CHEMICAL REACTIONS & BIOPROCESSES

Patents N2 86811, Ne 86812 25.05.2009

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

© V.P. KYSELOV, 2011

36

energy of direct or alternating current. To achieve
this goal: @) we removed a one-sided conductive
membrane; ¢) 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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Fig. 1. Illustrates the operation & functions of the prototype
elements: 7— 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
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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
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Fig. 2. Tllustrates the operation & functions of elements of the
proposed fuel cell of magnetic type; where: 7 — anode, 2 — ca-
thode, 3 — area of reaction, 4 — fuel feeder, 5 — oxidizer feeder,
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

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

Prototype of a membraneless biofuel cell

C,H.OH + 30, = 2CO, + 3H,0; 30,° +12¢ — 60% (electric biocell; biocell)

Electrolyte — Microorganisms of E. coli 2163

Operating Mode — a low temperature one (up | strain in LB medium per 1 L: trypton — 10 g;

t0 60 °C).
U =12V,1_=0,450 yA.

out.

Cell size @ = 8mm; L = 100mm

yeast extract — 5 g; NaCl — 10 g; pH =7.0.
Temperature — 20 °C
Usuipue = 175mV, I, = 5 mA

) Tse

Cell size S = (10 x 10 x 10) mm.

EBPOIMNEUACKUN COIO3
roToB NPEAOCTABUTb
YKPAWHE OEHbIN
HA rMPOrPAMMY
SHEPrOCBEPE)XEHUS

30 nexkabps 2010 ropa npeacraBuTens aeneraummn EBponeiic-
koro Cot3a B YkpauHe MaHc PaiH nepepan npeancepatento
HauunoHanbHoOro areHTcTBa YKkpanHbl No Bornpocam obecneve-
HUS 3P DEKTMBHOIO NCMNONb30BAHNSA SHEPreTUYECKNX PECYPCOB
(HASP) Hukonato lNalikeBuyy npensBapuUTenbHbI OTYET KOH-
CynbTaHTOB rpynnbl «<KoBm» OTHOCUTENBHO NporpamMmbl «bio-
IDKeTHas nogaepxka», CornacHo Kotopon EBponenckasa oene-
raumsi rotoBa NpenocTaBnTb YKpanHe rpaHT B padmepe 63 MIH.
€BpPO Ha nNporpamMmmy aHeprocoepexeHnsa n 7 MiH. eBPO Ha TeX-
HMYECKYIO MOMOLLb. +

B xone BcTtpeun npeacenartens HASP ¢ npeacrtaButenaMmm ae-
neraumn Esponerickoro Coto3a B YkpanHe v rpynnbl BcemnpHo-
ro baHka ogHMM N3 MaBHbIX CTas TakKe BONPOC BANSHUS NPO-
BOAMMOM B YKpavHe agMUHUCTPaTUBHOM pedopMbl Ha ab-
Helwee pa3sutme HADP. MNawkeBnyY OTMETUI, YTO B CBA3K C
peopraHnzaumen HASP 6yneT nukBnampoBaHa locyaapcTBeH-
Has MHCMeKUMs no aHeprocbepexeHnto. Ee oCHOBHblE (YH-
KUMK, Takme, Kak MOHUTOPUHI SHEProadOEKTUBHLIX MPOEKTOB,
MCCNenoBaHME PbiHKa YCITyr 1 TOBApOB B chepe aHeproaddex-
TUBHOCTU, CHUXXEHME SHEPIrOEMKOCTM TOBAPOB U YCAYr, B Nep-
BYIO 04epeb MOHOMOJIbLHOIO NPOM3BOACTBA, NONyNspu3aLmns
BHeApeHUs aHeproaddeKTUBHbBIX TEXHONOMMIA 1 BO30OHOBSIE-
MbIX NCTOYHWKOB 9HEprum 6yayT nepenaHbl NnpeacTaBuUTesNbC-
TBaM HASP B pervoHax, koTopble 6yayT co3naHbl B 6nmxarilee
Bpems. «<BmecTe ¢ TeM peopraHmsaums 6yaeTt cnocobCcTBoBaTb
ycunenuto GyHKUMn AreHTCTBa B HanpaeneHMn NCMoib30BaHMS
BO300OHOB/ISIEMbIX MICTOYHMKOB 3HEPTW», — OTMETUN NaLLKeBnY.

o matepunanam: PBK-YkpanHa
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