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Description

Technical Field

[0001] The invention concerns a regenerative agent for performing the method of regenerating lead batteries with a
sulfuric acid electrolyte. During regenerating the regenerative additive on the basis of aqueous hydrogen peroxide,
prepared from a mixture, containing an electrolyte of an aqueous solution of sulfuric acid and hydrogen peroxide, sac-
charides and/or aldehydes or their derivatives and also bicarbonates and/or hydroxides of alkaline metals or peroxobarate,
tetraborate, sodium pyrophosohate, is added to the electrolyte after at least one cell or battery was charged and discharged
in the regular manner thereby not exceeding the nominal voltage and the nominal capacity of the battery.
[0002] The invention concerns also a method of regenerating lead battery cells with a sulfuric acid electrolyte, during
which the regenerative additive on the basis of aqueous hydrogen peroxide is added to the electrolyte after at least one
cell or battery was charged and discharged in the regular manner thereby not exceeding the nominal voltage and the
nominal capacity of the battery.

Background of the Invention

[0003] Familiar recharging methods include watching the voltage, current and temperature or impulse recharging and
discharging methods or the regulation of the size of the recharging current. Thus in a certain manner maintaining or
even improving the state of the capacity of the battery, or the speed it recharges, is resolved. These methods, however,
can result in an increase of sediment in the battery after the fall-out of irreversible sulfatation as a result of the partial
release of irreversible sulfatation from the walls of the electrodes which can even lead to a decrease in the life of the battery.
[0004] A number of inventions solve this problem.
[0005] The CS 250 340 B1 solves the connection of a static source for the charging and discharging of a battery. The
controlled charging and discharging of the battery is resolved by connecting a static source that contains protection,
synchronization and anti-jamming, galvanic separation and voltage transfer, rectification, filtration, and contact reversal
circuits, current sensors and a control unit circuit. The purpose of this connection is the possibility of the controlled
charging and discharging of batteries, its disconnection by assessment of the end marks of charging or discharging, the
possibility of influencing the charging characteristics with manual intervention and the contactless blocking of the source
functions when incorrectly connected to the power supply or battery.
[0006] The CS 219 246 B1 describes the connection for the recharging and pulse charging of batteries. The positive
output terminal of the storage battery charger is connected to the inlet of the source of recharging impulses, whose outlet
is connected to the positive input terminal of at least one storage battery.
[0007] The publicated CZ 200101276 A1 presents a method and connection for charging at least two connected cells
and the batteries assembled from them with the charging proceeding in two consecutive phases. In the first phase the
battery is charged by a constant current and this phase is ended at the moment the voltage of the batteries reaches a
previously-chosen upper limit. During the course of the immediately-following second phase the flow of the charging
current is interrupted for a period during which the voltage of the battery is decreased to a previously-chosen lower limit
by internal discharging. Then the flow of the charging current of the battery is restored.
[0008] The publicated CZ 9503003 A1 from a Swedish applicant describes the method and apparatus for charging
lead batteries. Lead batteries are charged by repeatedly switching the unit for the recharging of the batteries on and off.
For the charging of batteries the times of around one second for connecting and disconnecting is appropriate. In the
case of maintaining the charge it is appropriate to charge the battery in pulses which are parts of the periods of supply
voltage with intervals of about 10 seconds. The circuit is properly interrupted using a circuit breaker on the primary side
of the transformer.
[0009] US patent no. 6,100,667 establishes the minimization of the time of the charging cycle of the battery recharging
system by maximizing the length of time for which this high constant charging current is applied to a dead battery. The
control circuit can be controlled by a constant or variable internal reference voltage. If a variable internal reference
voltage is used, the time of the charging cycle of the control circuit is further minimized by the compensatory technology
of the charging current.
[0010] These aforementioned inventions document the current state of the technology in which various methods of
charging and discharging lead and alkaline cells or batteries are utilized. The current worldwide state of recharging
batteries is directed to the types of rechargers that control the charging current considering the internal resistance of
the charged battery (a secondary source). With the gradual aging of a lead battery an irreversible sulfatation is created
on its electrodes, which influences the value of the internal resistance of the charged battery leading to an error in the
evaluation of the charging current when recharging. A battery recharged in this manner can then only attain values of
partial charging which can result in its being damaged during operations if it is not secured against forbidden discharges.
[0011] Several additives solve another method of increasing the capacity of the cells or the batteries assembled from
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them, especially if lead or alkaline.
[0012] For example in SK 277 838 B1 an additive in a powdered state which contains sodium peroxoborate, sodium
pyrophosphate, glycides or their epimers is specified for lead batteries.
[0013] On the Czech market preparations under the brand names of AMPER PLUS, Supervit, Mecta, and others are
well-known for the regeneration of lead batteries filled with sulfuric acid electrolyte. Due to their relatively small effec-
tiveness, these preparations did not prove successful on the market and did not remain.
[0014] Preparations based on the basis of peroxidic compounds created by an aqueous solution of hydrogen peroxide
brought significant advancements in this area. Regenerative agents of this type are specified in Czech inventions, i.e.
in CS 262274 B1, CS 271813 B1, CS 271814 B1, CS 271768 B1, CS 278416 B1.
[0015] CS 260 591 B1 and CS 272 401 B1 describe the lead and alkaline battery regeneration method using these
regeneration additives.
[0016] CS 260 591 B1 describes the method of regeneration of mechanically undamaged lead and alkaline battery
cells. The regeneration is carried out by adding an aqueous solution of hydrogen peroxide in batches to the aqueous
solution of the electrolyte, though it is suitable for the cell to be partially charged before regeneration and recharged in
the process of regeneration.
[0017] CS 272401 B1 presents a method of regenerating secondary cells of lead and alkaline storage batteries. The
electrolyte in the cells is replaced by a regeneration solution containing hydrogen peroxide in a concentration of from
0.01% to 2%. During the regeneration it is suitable for the cells to be partially charged or discharged with a current with
a maximum value of 25% of the nominal value of the capacity of the cell in ampere-hours. After the regeneration the
regeneration solution is replaced by a new electrolyte. For alkaline cells it is advisable to repeatedly change the regen-
eration solution while rinsing it with distilled water if necessary.
[0018] Using these methods of regeneration it is not only possible to renew the capacity of a used battery to its original
state, but also resurrect a battery that was no longer capable of being used due to the highly oxidized surfaces of the
electrode plates.
[0019] After the long-term usage and monitoring of the results of this type of regeneration a demand arose for perfecting
the regeneration in the sense of an increase in the capacity of the regenerated battery to extend its life.
[0020] At the current time the life of lead batteries is extended with a filling of sulfuric acid by inhibiting the creation of
passive surface layers on the plates of the battery’s electrodes. Many various agents that are added either to the
electrolyte or to the material of the electrode as an anti-agglomeration material are used to this effect.
[0021] In the CS 260 591 B1 the method of regenerating mechanically sound lead and alkaline battery cells is described.
The regeneration is carried out by adding hydrogen peroxide to the electrolyte while the total added amount of hydrogen
peroxide is in the range of from 0.01% to 3% of the capacity of the electrolyte cell and a 30% to 40% aqueous solution
of hydrogen peroxide is used.
[0022] The advantage of this solution is that it partially eliminates irreversible sulfation, yet if an adequate amount is
not provided the preparation operates very actively and can damage the separators between the electrodes and thus
destroy the battery.
[0023] The additive for lead and alkaline batteries is described in the CS 271 813 B1. The additive is created by a
combination of compounds from which one is saccharides and their derivatives dissolved in water and the others are
peroxide compounds.
[0024] Compared to the preparations mentioned above, this preparation represents a considerable improvement,
increased effectiveness and a slowdown in the process which is particularly advantageous for starting batteries.
[0025] A disadvantage is that it does not solve the removal of the hardened layers of irreversible sulfatation from the
surface of the battery’s electrodes.
[0026] In the CZ 278 416 B1 an additive to lead batteries with a sulfuric acid electrolyte is described. The additive
contains sodium peroxoborate in the amount of 50% to 70% of the mass, sodium pyro diphosphate in the amount of
15% to 48% of the mass, bisodium dinaphtylmethane disulfonic acid salt in the amount of 1% to 15% of the mass and
glycides or their epimers in the amount of 1% to 20% of the mass.
[0027] This regenerative agent was tested but did not prove successful. The aforementioned bisodium dinaphtylmeth-
ane disulfonic acid salt cannot be stored in an aqueous solution with an ingredient of peroxide and other compounds
without the stabilization of the solution. Therefore this salt was only used in powder form. Its disadvantage is the instability
during storage because bisodium dinaphtylmethane disulfonic acid salt with sodium peroxoborate and hydrogen peroxide
can react all by themselves, even at temperatures of more that 30’ C, which degrades the regenerative agent. They also
react very quickly inside the lead cell as well as in an undesirable way, while it may damage the separators between
the battery’s electrodes by its fast reaction.
[0028] The disadvantage of the regenerative agent in accordance with CZ 278 416 B1 is that the preparation in the
given composition reacts long and slowly and this preparation only oozes to the surface of the electrode material,
especially with batteries whose electrodes are protected by textiles.
[0029] In CZ 292 524 B1, commonly owned herewith, a regenerative agent for lead batteries is described that contains
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1 ml to 70 ml of sulfuric acid with a density of 1.01 to 1.35 g.cm -3, 0.1 g to 10 g of saccharides and/or aldehydes or their
derivatives in solids, 0.1 g to 10 g of sodium and/or kaliumbicarbonate and/or at least one hydroxide from the hydroxides
of alkaline metals in solid for each litre of aqueous solution 1% to 40% of hydrogen peroxide. Further can agent contents
from 0,1g to 10g sodium peroxoborate and/or sodium tetraborate and/or sodium pyrophosphate. This regenerative agent
represents a considerable improvement compared to the previous solution. Its advantage is the smooth regeneration
of the battery’s electrodes.
[0030] It was ascertained with the two-year monitoring of the application of this regenerative agent according to CZ
292 524 B1 also that in some cases, such as the very solid surface of the electrode plates, its effect is slow.
[0031] CS 186 387 B1 described an utilization of the mixture, with a contain of minimally of 90 % dinaphtylmethane-
disulfonate and 0,1 to 9,9 % sulphuric acid and dinatrium sulphate in mixture of arbitrary ratio, with maximum of 5 %
technological impurities. This mixture is added to the active mass and/or the electrolyte of new lead batterry. According
to this invention this mixture has got 2-3 times greater dispersing effect than beech powder or Kortan QD, and allows
faster discharging during low temperature and increasing of service life of starting lead battery during classic cycling.
This invention concerns only of a production of the new batteries namely of starting battery working on low temperature
and a treatment of electrolyte in the new batteries.
[0032] The said mixture does not contain hydrogen peroxide and further oxidizing or reducing agents as the saccharides
and/or aldehydes, bicarbonates and/or hydroxides of alkaline metals or peroxobarate, tetraborate, sodium pyrophos-
phate. This mixture is not suitable for regeneration of the used batteries or cells and for an increasing of its capacity.

Summary of the Invention

[0033] This objective resolves the method of the regeneration of lead battery cells with sulfuric acid electrolytes, during
which the regenerative additive on the basis of aqueous hydrogen peroxide is added to the electrolyte, after at least one
cell or storage battery was charged and discharged in the regular manner thereby not exceeding the nominal voltage
and nominal capacity of the battery.
[0034] The essence of this invention lies in the fact that the regenerative agent containing for 1 liter of aqueous solution
of 1% to 40% hydrogen peroxide,

1 ml to 70 ml of sulfuric acid with a density of 1 to 1.32 g*cm-3,
0.1 g to 10 g of saccharides in solids and/or aldehydes or their derivatives,
0.1 g to 10 g of sodium and/or potassium bicarbonate and/or at least one hydroxide from the group of alkali metal
hydroxides in solids and
0.1 g to 20 g of bisodium dinaphtylmethane disulfonic acid salt, and also can contain
0.1 g to 10 g of sodium peroxoborate and/or sodium tetraborate and/or sodium pyrophosphate in solids
is added to the electrolyte and that at least one cell or storage battery being above the level of the full charge is
formed by the cyclical charging and discharging over a total period of 10 - 70 hours, while at least one cell or storage
battery is charged for a period of 15 - 20 minutes with a current of 1.1% - 4% related to the value of the nominal
capacity of the cell or storage battery and is discharged for a period of 0.5 - 2 minutes with a current of 0% - 5%
related to the nominal value of the capacity of the cell or storage battery.

[0035] The main advantage of this method is an increasing of capacity of the battery nighly above its original nominal
value and that with the chemically treated surface layer of the electrodes, with the help of peroxidic compounds on the
basis of a hydrogen peroxide solution, various methods are possible to significantly restore the charging above the limit
of the basic charging or below the limit of discharging and even improve it above the level attained during its creation.
The method of electrochemical regeneration of lead storage batteries filled with a sulfuric acid electrolyte supplemented
with a combination of the proposed recharging methods according to the invention increases the effect of regeneration
more strikingly and enables the repeated restoration of. By extending the life of the cells or storage batteries the amount
of dangerous waste is decreased which contributes to the improvement of the ecology.
[0036] Regeneration in accordance with this invention leads to a perfect surface change to the electrodes, to the
softening of its surface, which increases the active functional area of the electrodes on which the size of the capacity of
the cell or storage battery depends. For example, with an original battery with a manufacturer’s specification of 120 Ah
it is possible to increase its nominal value to up to 150 Ah after using the regeneration in accordance with this invention
and its life can be extended up to two times. The advantage of regenerating in accordance with this invention is that it
is possible to repeat it.
[0037] The cyclical charging and discharging in a defined time interval with a defined current deformation adjusts the
quality of the electrolyte so that the conductive particles are transformed into non-conducting particles, which decreases
the self-discharge of the cell or battery. The charging and discharging values are or chosen sparingly so that the electrodes
are not damaged by, for example, distortion or deformation, because if the plates of the battery are hard, they are
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damaged at a higher current and its longer effect.
[0038] The bottom limit of the charging current is chosen so that electrochemical changes do not occur to the cells.
The upper limit of the charging current is chosen in order that the cell or storage battery is not overheated during the
charging. When using the regeneration additives and the cyclical overcharging of the cell or storage battery the "irre-
versible" surface sulfatation is effectively decomposed and dissolved.
[0039] A higher discharging current than charging current can be used because it acts for a considerably shorter time
and its purpose is to lower the compressive voltage between the electrolyte and electrodes of the cells. Generally a zero
value of the discharging current means the interruption of the charging during which the battery’s voltage returns or
approaches the open-circuit voltage.
[0040] The time intervals that the charging and discharging currents are in effect were designated on the basis of the
optimal evaluation of experimental tests.
[0041] With an advantage at least one cell or storage battery being located above the level of full charge is formed by
the cyclical charging and discharging during a total period of 10 - 70 hours, while at least one cell or storage battery is
cyclically charged for a period of 15 - 20 minutes and discharged for a period of 0.5 - 2 minutes in two forming phases,
with it being charged with a current of 1.1% - 4% and discharged with a current of 0% - 5%, related to the value of the
nominal capacity of the cell or storage battery in the first phase, while in the second phase the current decreases during
charging to 1.1% - 3% and during discharging to 0% - 4% related to the nominal value of the capacity of the cell or
storage battery.
[0042] The advantage of this invention’s method of regeneration, carried out in two phases is the further improvement
of the capacity of the cell or storage battery. Two phases of forming the cell or storage battery allows for the utilization
of higher charging and discharging currents in the first phase and lower currents in the second phase which is more
beneficial for the battery. In the second phase with the lower current, for example, the softer structure of the surface of
the electrodes is attained.
[0043] It is an advantage when at least one cell or storage battery is further charged with a constant current of 1.1%-
2.1% related to the nominal value of the capacity of the cell or storage battery for a period of 20 - 50 hours.
[0044] It Is also an advantage when between the first and second forming phases at least one cell or storage battery
is partially discharged with a current of 10% - 30% related to the nominal value of the capacity of the battery for a period
of 2 - 10 minutes. It is possible to carry out the charging with a constant current of the aforementioned low values in the
range of 1.1% - 2.1% without damaging the surface of the battery, while the disintegration and dissolving of the undesirable
lead sulfate takes place on the surface of the electrodes. Furthermore, during this process the release of atomic hydrogen
occurs, from which the lead of the electrodes is purified.
[0045] It is also an advantage when at least one cell or storage battery is partially discharged with a current of 10%
to 30% related to the nominal value of the capacity of the battery for a period of 2 - 10 minutes before the charging by
a constant current. This discharging under defined conditions creates feedback of the capacity reflection in the battery
and contributes to the eroding of the surface by hardened sulfatation.
[0046] It is also advantageous when, before its forming, at least one cell or storage battery is charged with a current
of 5% - 10% related to the value of the capacity of the battery until the cell or battery is fully charged, and this up to a
value of 2.45 V per cell for acid cells. This charging is used for the case of hardened plates of stational storage batteries
with wide-area electrodes. With this, when charging with a higher current without this modification, it can easily be
deformed. In practice the frequent distortion and deformation of the hardened electrodes of the cell was witnessed on
energy reserve storage batteries. These changes occurred after the discharging of the battery after a power failure with
the subsequent charging by an assigned recharger which is usually set to the values of the given manufacturer. Electrodes
hardened in this way are usually not functional any more and can not handle the regular current load without interruption.
[0047] An alternative solution is presented by the regeneration of lead battery cells located under the level of the
permitted discharging (1.8 V for lead cells) during which the regeneration additive on the basis of aqueous hydrogen
peroxide is added to the electrolyte after at least one cell or battery was charged and discharged in the regular manner
thereby not exceeding the nominal voltage and the nominal capacity of the battery. The essence of this alternative
regeneration according to this inventions lies in the fact, that the regenerative agent containing for 1 liter of aqueous
solution of 1 % to 40% hydrogen peroxide.

1 ml to 70 ml of sulfuric acid with a density of 1 to 1,32 g*cm-3.
0.1 g to 10 g of saccharides in solids and/or aldehydes or their derivatives.
01 g to 10 g of sodium and/or potassium bicarbonate and/or at least one hydroxides from the group of alkali metal
hydroxides in solids and
0.1 g to 20 g of bisodium dinaphtylmethane disulfonic acid salt and also can contain
0.1 g to 10 g of sodium peroxoborate and/or sodium pyrophosphate In solids
is added to the electrolyte, and the cell the entire storage battery composed of the cells being under the level of 1,8
V is formed by the cyclical charging and discharging, during which it discharges for a period of 2 -10 minutes with
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a current of 1% to 4% related to the value of the capacity of the battery and is subsequently charged for a period of
1 - 2 minutes with a current of 3% - 10% related to the value of the capacity of the batty and this to a decrease in
the voltage to 1.6 V for the cell or any of the battery’s cells. Then the battery supplies 10% - 15% of its nominal
capacity. This entire procedure is repeated 2 - 5 times.

[0048] This alternative type of cyclical discharging and charging is suitable for cells for which the discharge limit is
decreased to the limit of 1.6 V per cell for acid cells. In its result it has the same effects as forming a battery above the
limit of the full recharged cell. This alternative regeneration method according to this invention requires the greater
attention and monitoring of the measurement values.
[0049] The regeneration process according to this invention can be repeated in accordance with the battery operation
demands.
[0050] The regeneration according to this invention is not suitable for the regular recharging of a battery, though it
helps with the capacitive equalization of the battery cells with an advantage.
[0051] The method of charging according to the invention for regenerated batteries can be carried out advantageously
with the help of peroxidic compounds created with the help of an aqueous solution of hydrogen peroxide specified, for
example, in CS 260591 B1, CS 263221 B1, CS 262274 B1, CS 271768 B1, CS 271814 B1 and CS 272401 B1 so that
the battery, after having the regeneration carried out and after the basic process of charging and discharging, preferably
with a current with a size of at least 8% of the nominal value of the battery to the full indication of the charged cell or
battery to a voltage of 2.45 V per cell for acid cells or batteries.
[0052] The aforementioned disadvantages of prior regenerative agents are eliminated or considerably restricted with
the regenerative agent for lead batteries with an electrolyte of aqueous solution of sulfuric acid in accordance with this
invention, whose essence lies in that the regenerative agent contains 1 to 70 ml of sulfuric acid with a density of 1 to
1.32 g*cm-3, 0.1 g to 10 g of saccharides in solids and/or aldehydes or their derivatives, 0.1 g to 10 g of sodium and/or
potassium bicarbonate and/or at least one hydroxide from the group of alkali metal hydroxides in solids, or else a mixture
containing 0.1 g to 10 g sodium peroxoborate and/or sodium tetraborate and/or sodium pyrophosphate and also containing
0.1 g to 20 g of bisodium dinaphtylmethane disulfonic acid salt in solids in each liter of aqueous solution 1% to 40% of
hydrogen peroxide.
[0053] In an advantageous variation the regenerative agent contains 0.5 g to 2 g of bisodium dinaphtylmethane
disulfonic acid salt in solids. The regenerative agent may contain 0.1 g to 5 g of a 10% to 50% aqueous solution of oxi-
lignin and/or sulfite liquor.
[0054] The main advantage of new invention is the significant improvement of regeneration in general and especially
with especially-damaged lead batteries by hardened sulfation on the surface of the electrodes, while the regenerative
agent contains a combination of bisodium dinaphtylmethane disulfonic acid salt in an acidic solution, it is chemically
stable and no other components do not react in it in the presence of hydrogen peroxide.
[0055] Bisodium dinaphtylmethane disulfonic acid salt is always added in solid form to an acidic solution of hydrogen
peroxide with sulfuric acid. While holding to these conditions the bisodium dinaphtylmethane disulfonic acid salt can be
added in any order with the remaining components. The most suitable way to add this material is as the last component.
It can eventually be added in a mixture of the solids of the other additives.
[0056] The defined amount of bisodium dinaphtylmethane disulfonic acid salt, even in the lower defined concentration,
helps to dissolve the loose flakes and scales from the battery plates. This highly-effective material is suitable for station
batteries. Polymeric natural products of oxi-lignin derivatives or sulfite liquor, obtained, for example, as a waste product
while processing wood, have a slower effect in comparison with bisodium dinaphtylmethane disulfonic acid salt, though
they are more suitable for the regeneration of starting batteries with weak electrodes with a smaller thickness.
[0057] Hydrogen peroxide reacts with irreversible lead sulfides. Saccharides and/or aldehydes or their derivatives can
be added either directly in the solid form of technically pure chemicals or, if it is advantageous, in a solution. Saccharides
and/or aldehydes increase the effects of regeneration. Sodium and/or potassium bicarbonate and/or a hydroxide from
the group of alkali metals, i.e. sodium hydroxide, potassium hydroxide and lithium hydroxide, represent the effective
ingredient in the regenerative agent which significantly increases the quality of the regeneration process. These com-
ponents can also be added in the solid form of technically pure chemicals or if it is suitable in its suitable solutions. The
addition of sulfuric acid acts as a stabilizer of the regeneration solution and the solution would already begin reacting
before being added to the battery without it.
[0058] Peroxoborate, tetraborate and sodium pyrophosphate increases the regeneration effect and slows and regulates
the proceeding chemical reaction in the battery which prevents damage to the separators.
[0059] Peroxoborate, tetraborate and sodium pyrophosphate can also be added as solid materials, technically pure,
or if it is appropriate in their suitable solutions.
[0060] A regenerative agent is specified for the purposes of easily adding it to the cells and it is composed of one
liquid component, being from the aqueous solution of hydrogen peroxide and sulfuric acid in which the saccharides
and/or aldehydes or their derivatives, the sodium and/or potassium bicarbonate and/or lithium hydroxide, and peroxob-
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orate, tetraborate and sodium pyrophosphate are dissolved or reacted.
[0061] The regenerative agent is added to the battery’s electrolyte either as a concentrate or diluted in accordance
with the intention of the regeneration. For example, during the operations of the battery it is suitable to add a diluted
regenerative agent, maybe even repeatedly, of course in the framework of the lower concentration of the scope of claims
of invention. Concentrated solutions are added for the fast implementation of regeneration after which it is possible to
form the regenerated battery.
[0062] For safe storage and longer longevity a regenerative agent is specified, consisting of two components, being
an aqueous solution of hydrogen peroxide and sulfuric acid and a solid component made up of saccharides and/or
aldehydes or their derivatives, sodium and/or potassium bicarbonate and/or lithium hydroxide, and peroxoborate, tetrab-
orate and sodium pyrophosphate.

Examples of implementing the invention

Example 1

[0063] An OPzS 160 traction battery with a nominal voltage of 48V and a nominal capacity (Cn) of 240 Ah which was
used for 6 years In non-standard operations showed an overall decreased capacity of about 20% Cn.
[0064] This battery was regenerated with the regenerative agent in accordance with Czech patent 292 524 so, the
regenerative agent was added in two phases, at first 30 ml and then 40 ml with an interval of 15 minut, to the cells after
the modification of the electrolyte.
[0065] After the calming of the chemical reaction in about 20 minutes the battery was charged with a current of 30 A
until the beginning of the release of gasses and then recharged with a forming current of 5 A for a period of 60 hours
Ninety-two percent of the nominal value was attained.
[0066] This regenerative agent was prepared from one liter of 35% aqueous solution of hydrogen peroxide, into which
70 ml of sulfuric acid with a density of 1.28 g.cm-3 is added, followed by one ml of 30% aqueous solution of formaldehyde
and 2 g of technically pure sodium hydroxide and/or potassium hydroxide. The regeneration solution was mixed and
after mixing was prepared for use.
[0067] The second half of the battery cells was regenerated with the regenerative agent, with the same composition
as in the previous example, with the difference that the regenerative agent contained an additional 2g of bisodium
dinaphtylmethane disulfonic acid salt per liter. The regeneration process was the same as in the first half of the cells of
this battery, though the nominal capacity attained was 112%.
[0068] This second half of the cells was further regenerated according to this submitted invention in the following
manner.
[0069] The second half of the storage battery cells were repeatedly charged and formed according to this submitted
invention so that it was at first charged to the full charge mark with a current of 11 A for a period of 15 hours. It was
subsequently alternately charged and discharged according to this invention so that after 20 minutes of charging with
a current of 5 A (3.125% related to the nominal capacity of the battery) it was always discharged for 1 minute with a
current of 6 A (3.75% related to the nominal capacity of the battery) and this entire process of charging and discharging
was repeated for a period of 20 hours. Then the battery was further charged so that after 20 minutes of charging with a
current of 3 A (1.87% related to the naminal capacity of the battery) it was always discharged for 2 minutes with a current
of 4 A (2.5% related to the nominal capacity of the battery) for a period of an additional 24 hours.
[0070] The result was an increase of the battery’s capacity to 132 % of its nominal capacity value.

Example 2

[0071] A preparation for a lead battery is prepared so that first 60 ml of sulfuric acid with a density of 1.24 g.cm-3 is
added to one liter of 30% aqueous solution of hydrogen peroxide. Then 10 g of saccharides are added to the resulting
solution, i.e. in the form of technically pure glucose, and also 1 g of technically pure sodium bicarbonate and 2 g of
bisodium dinaphtylmethane disulfonic add salt. The combination is mixed until all of the ingredients have dissolved, at
which point the regenerative agent is ready to be used.
[0072] A traction storage battery used 5 years with a nominal voltage of 24 V and a nominal capacity of 400 Ah with
a decreased capacity below about 30% Cn was regenerated with the regenerative agent in accordance with this invention.
The preparation was added to each of the cells in two phases in 10-minute intervals after the adjustment of the levels
of the electrolyte in the battery cells. In each phase 80 ml of the regenerative agent was added. After the calming of the
chemical reaction in about 20 minutes the battery was charged with a current of 50 A until the beginning of the release
of gasses. Then the battery was formed by recharging with a current of 8 A for a period of 60 hours. The result of the
regeneration was a capacity equalization of the battery cells with a capacity of 102 % Cn reached after the regeneration.
[0073] After the capacity test this battery was further regenerated in accordance with the submitted invention by
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charging and discharging by the level of the standard discharging so that it was discharged with a current of 5 A (1.25%
related to the nominal capacity of the battery) so that after each 10 minutes it was charged for 2 minutes with a current
of 16 A (4.0% related to the nominal capacity of the battery) to a decrease in the voltage to 1.6 V in the weakest cell. It
was possible to follow this process for about 30 minutes. Then the battery was given a charge of 10% capacity and the
process of discharging and charging was repeated 3x. Then the battery was charged with a current of 16 A to the full
charging mark and discharged with a current of 48 A (12% related to the nominal capacity of the battery) for ten minutes
and repeatedly recharged with a constant current of 3 A for a period of 18 hours.
[0074] During the immuring of the capacity test a capacity increase of 118 % was detected.

Example 3

[0075] This embodiment concerned do not form part of the invention but represent background art that is useful for
understanding the invention.
[0076] An OPzS traction storage battery with a nominal voltage of 12 V and a nominal capacity of 280 Ah was put into
operation 8 yeara ago for a period of 12 months and then was stored without the electrolyte which was poured out of it.
Due to the long storage the electrode plates were impaired with a coaling of irreversible sulfatation forming on them.
[0077] After 4 years this battery was regenerated with the following regenerative agent made with 10 g of technically
pure sodium bicarbonate, 70 ml of sulfuric acid with a density of 1.28 g.cm-3, 5g of saccharides in the form of solid
glucose and 5 g of technically pure sodium tetraborate added to 1 liter of 30% aqueous solution of hydrogen peroxide.
The sodium tetraborate can be fully or partially replaced by diphosphate
[0078] This battery was stored for 8 years in a non-standard environment and its electrodes were heavity oxidized.
After the repeated dosage of the regenerative agent and after charging a capacity of 102 % Cn was reached with it.
[0079] This storage battery was regenerated in accordance with the submitted invention in two phases. In the first
phase it was charged with a constant current in the magnitude of 4.5 A (1.6% related to the nominal capacity of the
battery). For the recharging a recharger from the Czech company Condata was used with a special recharging with a
negative impulse for a period of 20 hours in which the first phase of regeneration according to the submitted invention
is completed. Before the further recharging In the second phase the battery was discharged with a current of 50 A (17.85
% related to the nominal capacity of the battery). In the second recharging phase the battery was alternately charged
and discharged according to this invention so that after 20 minutes of charging with a current of 8 A (2.85% related to
the nominal capacity of the battery) it was always discharged for 1 minute with a current of 12 A (4.28% related to the
nominal capacity of the battery) while this entire cycle of charging and discharging lasted 24 hours. After the charging
was stopped a capacity test was carried out which showed the capacity of the battery at a level of 120 % Cn.

Example 4

[0080] Also this embodiment concerned do not form part of the invention but represent background art that is useful
for understanding the invention.
[0081] In the previous examples the regenerative agent specified was single-component in the form of an aqueous
solution of hydrogen peroxide and sulfuric acid in which the other components had dissolved or reacted.
[0082] In this example the regenerative agent specified is binary with one component being liquid, the other solid.
[0083] The liquid component consists of an aqueous solution of hydrogen peroxide and sulfuric acid where 93% to
99% being aqueous hydrogen peroxide with a concentration of 1% to 40% and 1% to 7% being sulfuric acid with a
concentration of 1 to 1.32 g*cm-3.
[0084] The solid component consists of 20% to 60% solid saccharides and/or aldehyde or their derivatives, 15% to
50% by weight solid sodium bicarbonate and/or potassium carbonate or lithium carbonate and 20% to 60% by weight
solid sodium peroxoborate and/or sodium tetraborate and/or sodium diphosphate. The first component also contains
0.3g - 10g of a 10% to 50% aqueous solution of derivates of oxi-lignin and/or sulfite liquor.
[0085] First the solid component is added to the battery. For each liter of the battery electrolyte 0.3 g to 15 g of a fixed
component is added. Then 30 ml to 70 ml of the liquid component is added to each liter of the battery electrolyte in two
consecutive batches, creating the regenerative agent directly in the electrolyte.
[0086] Within 15 to 20 minutes a chemical reaction takes place in the battery after which the battery starts to charge
with, for example, a current of 0.1 Cn. When gas begins to be released in the battery after the charging, the final charging
of the battery is implemented with a forming current of 0.01 to 0.02 Cn, i.e. 1% to 2% of the value of its nominal capacity.
[0087] This type or regenerative agent is suitable for all types of lead batteries with sulfuric acid-filled electrolytes.
[0088] In a concrete example the regenerative agent specified was applied to a J2 - 72 Ah - 24 V station battery with a
decreased capacity of 35% of its nominal value so that 12 g of solid regeneration component in powder form, made by
mixing 30 g of technically clear glucose, 15 g of sodium bicarbonate and 55 g of sodium peroxoborate, was added to each
cell of the battery. After about 10 minutes had passed 15 ml of 35% aqueous solution of hydrogen peroxide was added to



EP 1 611 626 B9

9

5

10

15

20

25

30

35

40

45

50

55

each cell stabilized by sulfuric acid I.e. 5 ml of sulfuric acid with a density of 1.28 g.cm-3 for each liter of 35% aqueous
solution of hydrogen peroxide. Then the storage battery was repeatedly charged and discharged and was formed in the
end with a forming current. During a capacity test the battery tested showed a capacity of 106 % its nominal value.
[0089] This battery was further regenerated in the manner according to this submitted invention as follows. The storage
battery was charged with a current of 5.7 A (8% related to the nominal capacity of the battery) until the state of the
beginning of the electrodes’ intensive releasing of gasses. Then the storage battery was momentarily discharged with
a current of 10.8 A (15% related to the nominal capacity of the battery) for a period of 7 minutes. Subsequently the
storage battery was recharged in two phases with a constant current of 1.3 A (1.8% related to the nominal capacity of
the battery) for a period of 20 hours. Then the battery was shut off for a period of 10 minutes.
[0090] In the next phase the battery was recharged with a constant current of 1.5 A (1.5% related to the nominal
capacity of the battery) for a period of an additional 40 hours.
[0091] The final overall capacity of the battery was 114 % of its nominal capacity value.

Example 5

[0092] The regenerative agent is used In accordance to this submitted invention with example 1 with the difference
that the aqueous solution of hydrogen peroxide will be 1% - 10%. This regenerative agent is suitable for the gradual
regeneration during the operation of the battery. Instead of the regular topping-up of the evaporated electrolyte with
distilled water this regenerative agent is poured into the battery as needed.
[0093] In a concrete example the regenerative agent is prepared for lead batteries so that 60 ml of sulfuric acid with
a density of 1.28 g.cm-3 is added to 1 liter of 10% aqueous solution of hydrogen peroxide. 5 g of saccharides, i.e. in the
form of technically pure glucose, are added to the resulting solution as is 1 g of technically pure sodium bicarbonate.
Finally 2 g of bisodium dinaphtylmethane disulfonic acid salt is added.
[0094] The compound is mixed whereby the regenerative agent is ready to be used.
[0095] This regenerative agent was used in a lead battery in that after the warranty period of the starting battery 55
Ah - 12V had expired the regenerative agent was regularly poured into it over its entire lifetime instead of distilled water.
The storage battery in question was used for more than 5 years after the warranty period with good starting capabilities
even in low temperatures under minus 20° C.
[0096] This example demonstrates the regenerative agent used in operations for a starting battery. If it would have
been necessary to increase the capacity of such a battery, it is essential to disconnect it from operations for the regen-
eration and to proceed with the regeneration method in accordance with this invention. In this case the closest regeneration
would be, for example, according to example 1, though with about a third of the current levels while maintaining the
same charging and discharging periods.

Industrial Applicability

[0097] The method of regenerating lead battery cells with a sulfuric acid electrolyte is suitable for both the industrial
areas of station, lighting, traction and starting storage batteries as well as for personal use for the purpose of the further
extension of the life of the cells or the entire batteries.
The claimed regenerative agent is suitable for all types of lead batteries with a sulfuric acid filling.

Claims

1. A regenerative agent for performing the method of regenerating lead batteries with a sulfuric acid electrolyte, during
regenerating the regenerative additive on the basis of aqueous hydrogen peroxide, prepared from a mixture, con-
taining an electrolyte of an aqueous solution of sulfuric acid and hydrogen peroxide, saccharides and/or aldehydes
or their derivatives and also bicarbonates and/or hydroxides of alkaline metals or peroxoborate, tetraborate, sodium
pyrophosphate, is added to the electrolyte after at least one cell or battery was charged and discharged in the regular
manner therebv not exceeding the nominal voltage and the nominal capacity of the battery, characterized in that
contains, for 1 liter of aqueous solution of 1% to 40% hydrogen peroxide,

1 ml to 70 ml of sulfuric acid with a density of 1 to 1.32 g*cm-3,
0.1 g to 10 g of saccharides in solids and/or aldehydes or their derivatives,
0.1 g to 10 g of sodium and/or potassium bicarbonate and/or at least one hydroxide from the group of alkali metal 

hydroxides in solids and
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2. The regenerative agent according to claim 1, characterized in that it contains 0.5 g to 2 g of bisodium dinaphtyl-
methane disulfonic acid salt.

3. The regenerative agent according to claim 1 or 2, characterized in that it contains 0.1 g to 5 g of 10% to 50%
aqueous solution of derivatives oxi-lignin and/or sulfite liquor.

4. A method of regenerating lead battery cells with a sulfuric acid electrolyte, during which the regenerative additive
on the basis of aqueous hydrogen peroxide is added to the electrolyte after at least one cell or battery was charged
and discharged in the regular manner thereby not exceeding the nominal voltage and the nominal capacity of the
battery, according to claim 1. characterized in that the regenerative agent containina for 1 liter of aqueous solution
of 1% to 40% hydrogen peroxide.

is added to the electrolyte and at least one cell or storage battery located above the level of full charge is formed
by the cyclical charging and discharging for a total period of 10 - 70 hours, during which it is charged for a period
of 15 - 20 minutes with a current of 1.1 % - 4% related to the value of the nominal capacity of the cell or storage
battery and is discharged for a period of 0.5 - 2 minutes with a current of 0% - 5% related to the nominal value of
the capacity of the cell or storage battery.

5. The method of regeneration according to claim 4, characterized in that at least one cell or storage battery being
above the level of full charge is formed by the cyclical charging and discharging for a total period of 10 - 70 hours,
during which it is cyclically charged for a period of 15 - 20 minutes and discharged for a period of 0.5 - 2 minutes in
two forming phases, while in the first phase it is charged with a current of 1.1 % - 4% and discharged with a current
of 0% - 5% related to the nominal value of the capacity of the cell or storage battery and in the second phase the
current is lowered during charging to 1.1% to 3% and during discharging to 0% - 4% related to the nominal value
of the capacity of the cell or storage battery.

6. The method of regeneration according to claim 4 or 5, characterized In that at least one cell or storage battery is
further charged with a constant current of 1.1% to 2.1% related to the nominal value of the capacity of the cell or
storage battery for a period of a further 20 - 50 hours.

7. The method of regeneration according to claim 5, characterized in that at least one cell or storage battery is partially
discharged between the first and second forming phases with a current of 10% - 30% related to the nominal value
of the capacity of the battery for a period of 2 -10 minutes.

8. The method of regeneration according to claim 6, characterized in that before charging with a constant current at
least one cell or storage battery is partially discharged with a current of 10% - 30% related to the nominal value of
the capacity of the battery for a period of 2 -10 minutes.

9. The method of regeneration according to one of previous claims 4 to 8, characterized in that before its forming,
at least one cell or storage battery is charged with a current of 5% - 10% related to the value of the capacity of the
battery until the cell or battery is fully charged, and this up to a value of 2.45 V per cell for acid cells or batteries.

10. A method of regenerating lead battery cells, during which the regenerative additive on the basis of aqueous hydrogen
peroxide is added to the electrolyte after
at least one cell or battery was charged and discharged in the regular manner thereby not exceeding the nominal

(continued)

0.1 g to 20 g of bisodium dinaphtylmethane disulfonic acid salt, and also can contain
0.1 g to 10 g of sodium peroxoborate and/or sodium tetraborate and/or sodium pyrophosphate in solids.

1 ml to 70 ml of sulfuric acid with a density of 1 to 1.32 g*cm-3.
0.1 g to 10 g of saccharides in solids and/or aldehydes or their derivatives.
0.1 g to 10 g of sodium and/or potassium bicarbonate and/or at least one hvdroxide from the group of alkali metal 

hydroxides in solids and
0.1 g to 20 g of bisodium dinaphtylmethane disulfonic acid salt and also can contain
0.1 g to 10 g of sodium peroxoborate and/or sodium tetraborate and/or sodium pyrophosphate in solids
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voltage and the nominal capacity of the battery, according to claim 1, characterized in that the regenerative agent
containing for 1 liter of aqueous solution of 1% to 40% hydrogen peroxide.

is added to the electrolyte and the cell or the entire storage battery composed of the cells being under the level of
1,8 V is formed by the cyclical charging and discharging, during which it discharges for a period of 2 - 10 minutes
with a current of 1% - 4% related to the value of the capacity of the battery, and is subsequent charged for a period
of 1 - 2 minutes with a current of 3% - 10% related to the value of the capacity of the battery and this to a decrease
in the voltage to 1.6 V for the cell or any of the battery’s cells, then the battery supplies 10% - 15% of its nominal
capacity and this entire procedure is repeated 2-5 times.

Patentansprüche

1. Regenerierungsmittel zur Durchführung eines Verfahrens der Regenerierung von Bleibatterien mit Schwefelsäure-
elektrolyt während der Regenerierung, der regenerierende Zusatz auf der Basis von wässrigem Wasserstoffperoxid,
zubereitbar aus einem Gemisch, welches als Elektrolyt eine wässrige Lösung von Schwefelsäure und Wasserstoff-
peroxid, Saccharide und/oder Aldehyde bzw. deren Derivate, anthält wie auch im Weiteren Hydrogencarbonate
und/oder Hydroxide der Alkalimetalle, evtl. Peroxoborat, Tetraborat, Natriumpyrophosphat dem Elektrolyten zuge-
geben werden, nachdem mindestens eine Zelle oder die Batterie auf herkömmliche Art und Weise auf- und entladen
wird, wodurch Nennspannung und Nennkapazität der Batterie nicht überschritten werden, dadurch gekennzeich-
net, daß
auf 1 Liter einer 1 bis 40 % wässrigen Wasserstoffperoxid-Lösung ,

2. Regenerierungsmittel nach Anspruch 1, dadurch gekennzeichnet, daß es

0.5 bis 2g Dinatriumsalz der Dina phtylmethandisulfonsaüre

3. Regenerierungsmittel nach Ansprüchen 1 oder 2, dadurch gekennzeichnet, daß es

0.1 bis 5 g einer 10 bis 50 % wässrigen Lösung von Oxyligninderivaten und/oder Sulfitextrakt enthält.

4. Verfahren zur Regenerierung von Bleiakkumulatorzellen mit SchwefelsäureElektrolyt , wobei der auf wässrigem
Wasserstoffperoxid basierende Regenerierungszusatz dem Elektrolyt zugegeben wird, danach mindestens eine
Zelle oder die Akkumulatorbatterie auf herkömmliche Art und Weise auf- und entladen wird, wodurch Nennspannung
und Nennkapazität der Batterie nicht überschritten werden, nach Anspruch 1, dadurch gekennzeichnet, daß das
Regenerierungsmittel, welches auf 1 Liter wässriger 1 bis 40 % Wasserstoffperoxid-Lösung ,

1 ml to 70 ml of sulfuric add with a density of 1 to 1.32 g.*cm-3,
0.1 g to 10 g of saccharides in solids and/or aldehydes or their derivatives,
0.1 g to 10 g of sodium and/or potassium bicarbonate and/or at least one hydroxide from the group of alkali metal 

hydroxides in solids and
0.1 g to 20 g of bisodium dinaphtylmethane disulfonic acid salt. and also can contain
0.1 g to 10 g of sodium peroxoborate and/or sodium tetraborate and/or sodium pyrophosphate in solids

1 bis 70 ml Schwefelsäure mit einer Dichte von 1 bis 1.32 g.cm-3,
0.1 bis 10 g Saccharide im Trockenrückstand und/oder Aldehyde bzw. deren Derivate,
0.1 bis 10 g Natrium- und/oder Kaliumhydrogencarbonat und/oder mindestens ein Hydroxid aus der Gruppe der 

Hydroxide der Alkalimetalle im Trockenrückstand, und
0.1 bis 20 g Dinatriumsalz der Dinaphtylmethandisulfonsäure enthält, bzw. auch
0.1 bis 10 g Natriumperoxoborat und/oder Natriumtetraborat und/oder Natriumpyrophosphat im Trockenrückstand 

enthalten kann.

1 bis 70 ml Schwefelsäure mit einer Dichte von 1 bis 1.32 g.cm-3,
0.1 bis 10 g Saccharide im Trockenrückstand und/oder Aldehyde bzw. deren Derivate,
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dem Elektrolyten zugegeben wird und mindestens eine Zelle oder die Akkumulatorbatterie, die sich über dem Niveau
des vollständigen Ladezustands befinden, sich durch periodisches Auf- und Entladen über eine Gesamtdauer von
10 - 70 Stunden formiert, während denen diese für die Dauer von 15 - 20 Minuten mit einem Strom von 1.1 - 4 %
bezogen auf den Nennwert der Kapazität der Zelle bzw. Akkumulatorbatterie aufgeladen und für die Dauer von 0.5
- 2 Minuten mit einem Strom von 0 - 5 % bezogen auf den Nennwert der Kapazität der Zelle bzw. Akkumulatorbatterie
entladen werden.

5. Regenerierungsverfahren nach Anspruch 4, dadurch gekennzeichnet, daß mindestens eine Zelle bzw. die Akku-
mulatorbatterie, die sich über dem Niveau des vollständigen Ladezustands befinden, sich durch periodisches Auf-
und Entladen über eine Gesamtdauer von 10 bis 70 Stunden formiert, während denen diese periodisch für die Dauer
von 15 - 20 Minuten aufgeladen und für die Dauer von 0.5 - 2 Minuten in zwei Phasen der Formierung entladen
werden, wobei diese in der ersten Phase mit einem Strom von
1.1 - 4 % aufgeladen und mit einem Strom von 0 - 5 % bezogen auf den Nennwert der Kapazität der Zelle bzw.
Akkumulatorbatterie entladen werden, und in der zweiten Phase der Strom beim Aufladen auf 1.1 - 3 % und beim
Entladen auf 0 - 4 % bezogen auf den Nennwert der Kapazität der Zelle bzw. der Akkumulatorbatterie gesenkt wird.

6. Regenerierungsverfahren nach den Ansprüchen 4 und 5, dadurch gekennzeichnet, daß mindestens eine Zelle
bzw. die Akkumulatorbatterie noch weiter mit einem konstanten Strom von 1.1 - 2.1 % bezogen auf den Kapazi-
tätswert der Zelle bzw. der Akkumulatorbatterie für die Dauer von weiteren 20 - 50 Stunden aufgeladen wird.

7. Regenerierungsverfahren nach Anpruch 5, dadurch gekennzeichnet, daß mindestens eine Zelle bzw. die Akku-
mulatorbatterie zwischen der ersten und der zweiten Phase der Formierung teilweise mit einem Strom von 10 - 30
% bezogen auf den Kapazitätswert des Akkumulators für die Dauer von 2 - 10 Minuten entladen wird.

8. Regenerierungsverfahren nach Anspruch 6, dadurch gekennzeichnet, daß mindestens eine Zelle bzw. die Akku-
mulatorbatterie vor dem Aufladen mit konstantem Strom teilweise mit einem Strom von 10 - 30 % bezogen auf den
Kapazitätswert des Akkumulators für die Dauer von 2 - 10 Minuten entladen wird.

9. Regenerierungsverfahren nach einigen vorhergehenden Ansprüchen 4 bis 8, dadurch gekennzeichnet, daß vor
der eigentlichen Formierung mindestens eine Zelle bzw. die Akkumulatorbatterie mit einem Strom von 5 - 10 %
bezogen auf den Kapazitätswert des Akkumulators bis zur vollständigen Aufladung der Zelle bzw. der Batterie
aufgeladen wird, und das bis zu einem Wert von 2.45 V pro Zelle bei sauren Zellen bzw. Batterien.

10. Regenerierungsverfahren von Akkumulator-Bleizellen, wobei der Regenerierungszusatz auf der Basis von wässri-
gem Wasserstoffperoxid dem Elektrolyt zugegeben wird, wonach die Zelle oder Akkumulatorbatterie auf herkömm-
liche Art und Weise auf- und entladen wird, wobei die Nennspannung und Nennkapazität der Batterie nicht über-
schreitet, nach Anspruch 1, dadurch gekennzeichnet, daß der Regenerierungszusatz,
der auf 1 Liter einer 1 bis 40 % wässrigen Wasserstoffperoxid-Lösung

dem Elektrolyt zugegeben wird und eine Zelle, evtl. die gesamte, aus Zellen zusammengesetzte Akkumulatorbatterie,
die sich unter einem Niveau von 1.8 V befindet, wird durch periodisches Auf- und Entladen formiert, wobei das

(fortgesetzt)

0.1 bis 10 g Natrium- und/oder Kaliumhydrogencarbonat und/oder wenigstens ein Hydroxid aus der Gruppe der 
Hydroxide der Alkalimetalle im Trockenrückstand, und

0.1 bis 20 g Dinatriumsalz der Dinaphtylmethandisulfonsäure enthält, bzw. auch
0.1 bis 10 g Natriumperoxoborat und/oder Natriumtetraborat und/oder Natriumpyrophosphat im Trockenrückstand 

enthalten kann,

1 bis 70 ml Schwefelsäure mit einer Dichte von 1 bis 1.32 g.cm-3,
0.1 bis 10 g Saccharide im Trockenrückstand und/oder Aldehyde bzw. deren Derivate,
0.1 bis 10 g Natrium- und/oder Kaliumhydrogencarbonat und/oder mindestens ein Hydroxid aus der Gruppe der 

Hydroxide der Alkalimetalle im Trockenrückstand, und
0.1 bis 20 g Dinatriumsalz der Dinaphtylmethandisulfonsäure enthält, bzw. auch
0.1 bis 10 g Natriumperoxoborat und/oder Natriumtetraborat und/oder Natriumpyrophosphat im Trockenrückstand 

enthalten kann,
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Entladen für die Dauer von 2 - 10 Minuten und einem Strom von 1 - 4 % bezogen auf den Kapazitätswert des
Akkumulators und das Aufladen für die Dauer von 1 - 2 Minuten mit einem Strom von 3 - 10 % bezogen auf den
Kapazitätswert des Akkumulators erfolgt, und zwar bis zu einem Spannungsabfall von 1.6 V pro Zelle oder irgendeiner
Batteriezelle, wonach der Akkumulator 10 - 15 % seiner Nennkapazität erhält und sich dieser Vorgang 2 - 5 mal
wiederholt.

Revendications

1. Agent régénérateur pour batteries au plomb et procédé de régénération d’éléments d’accumulateur avec électrolyte
d’acide sulfurique et, au cours de la régénération, additif régénérateur à base de peroxyde d’hydrogène en solution
aqueuse, pouvant être préparée à partir d’un mélange contenant un électrolyte de solution aqueuse d’acide sulfurique
et de peroxyde d’hydrogène, des saccharides et/ou des aldéhydes ou leurs dérivés et, en outre, des bicarbonates
et/ou des hydroxydes de métaux alcalins, le cas échéant du peroxoborate, du tétraborate, du pyrophosphate de
sodium, qui se rajoute à l’électrolyte après qu’au moins un élément ou la batterie se charge ou se décharge d’une
manière courante, ce par quoi ne sont pas dépassées la tension nominale et la capacité nominale de la batterie,
se caractérisant par le fait qu’il comporte
pour 1 litre de solution aqueuse 1 à 40 % de peroxyde d’hydrogène,

2. Agent régénérateur en vertu de la revendication 1, se caractérisant par le fait qu’il comporte

0,5 à 2 g de sel d’acide disulfurique dinaphtylméthane bisodium.

3. Agent régénérateur en vertu de la revendication 1 ou 2, se caractérisant par le fait qu’il comporte

0,1 à 5 g de 10 à 50 % de solution aqueuse de dérivés de lignines oxydées et/ou de liqueur de sulfite.

4. Procédé de régénération d’éléments d’accumulateur de batteries à plomb avec électrolyte d’acide sulfurique, au
cours duquel l’additif régénérateur à base de peroxyde d’hydrogène en solution aqueuse se rajoute à l’électrolyte
après qu’au moins un élément ou la batterie à accumulateurs se charge ou se décharge d’une manière courante,
ce par quoi ne sont pas dépassées la tension nominale et la capacité nominale de la batterie en vertu de la reven-
dication 1, se caractérisant par le fait que l’agent régénérateur comportant
pour 1 litre de solution aqueuse 1 à 40% de peroxyde d’hydrogène,

est rajouté à l’électrolyte, et au moins un élément ou la batterie à accumulateurs se trouvant au-delà du niveau de
charge pleine se forme par charge et décharge cycliques pendant une durée totale de 10 - 70 heures, pendant
laquelle il/elle se charge pendant une durée de 15 -20 minutes par du courant compris entre 1,1 - 4% rapporté à la
valeur nominale de capacité de l’élément ou de la batterie à accumulateur et se décharge pendant une durée de
0,5 - 2 minutes par du courant compris entre 0 - 5 % rapporté à la valeur nominale de capacité de l’élément ou de
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la batterie à accumulateur.

5. Procédé de régénération en vertu de la revendication 4, se caractérisant par le fait qu’au moins un élément ou
la batterie à accumulateurs se trouvant au-delà du niveau de charge pleine se forme par charge et décharge cycliques
pendant une durée totale de 10 - 70 heures, pendant laquelle il/elle se charge cycliquement pendant une durée de
15 -20 minutes par du courant compris entre 1,1 - 4 % rapporté à la valeur nominale de la capacité de l’élément ou
de la batterie à accumulateur et se décharge pendant une durée de 0,5 - 2 minutes en deux phases de formation,
en se chargeant dans la première phase par du courant compris entre 1,1 - 4 % et se décharge par du courant
compris entre 0 - 5 % rapporté à la valeur nominale de la capacité de l’élément ou de la batterie à accumulateur et,
dans la deuxième phase, le courant se réduit lors de la charge à 1,1 -3 % et lors de la décharge à 0 - 4 % rapporté
à la valeur nominale de capacité de l’élément ou de la batterie à accumulateur.

6. Procédé de régénération en vertu de la revendication 4 et 5, se caractérisant par le fait qu’au moins un élément
ou la batterie à accumulateurs continue encore à se charger par du courant constant compris entre 1,1 - 2,1 %
rapporté à la valeur de la capacité de l’élément ou de la batterie à accumulateurs pendant une durée de 20 - 50
autres heures.

7. Procédé de régénération en vertu de la revendication 5, se caractérisant par le fait qu’au moins un élément ou
la batterie à accumulateurs se décharge partiellement entre la première et la deuxième phase de formation par du
courant compris entre 10 - 30 % rapporté à la valeur de la capacité de l’accumulateur et ce pendant une durée de
2 - 10 minutes.

8. Procédé de régénération en vertu de la revendication 6, se caractérisant par le fait qu’au moins un élément ou
la batterie à accumulateurs se décharge partiellement, avant charge par du courant constant, par du courant compris
entre 10 - 30 % rapporté à la valeur de la capacité de l’accumulateur et ce pendant une durée de 2 - 10 minutes.

9. Procédé de régénération en vertu de l’une des revendications précédentes 4 à 8, se caractérisant par le fait
qu’avant la formation propre, au moins un élément ou la batterie à accumulateurs se charge par du courant compris
entre 5 - 10 % rapporté à la valeur de la capacité de l’accumulateur jusqu’à charge pleine de l’élément ou de la
batterie, et ce jusqu’à une valeur de 2,45 V par élément pour les éléments ou batteries acides.

10. Procédé de régénération d’éléments d’accumulateur de batteries à plomb pendant lequel l’additif régénérateur à
base de peroxyde d’hydrogène en solution aqueuse se rajoute à l’électrolyte après qu’un élément ou la batterie à
accumulateurs se charge ou se décharge d’une manière courante, ce par quoi ne sont pas dépassées la tension
nominale et la capacité nominale de la batterie, en vertu de la revendication 1, se caractérisant par le fait que
l’agent régénérateur, comportant pour 1 litre de solution aqueuse 1 à 40% de peroxyde d’hydrogène,

est rajouté à l’électrolyte et l’élément, le cas échéant l’ensemble de la batterie à accumulateurs composée d’éléments
et se trouvant sous le niveau 1,8 V, se forme par charge et décharge cycliques, pendant lesquelles il/elle se décharge
pendant une durée de 2 - 10 minutes par du courant compris entre 1 - 4 % rapporté à la valeur de la capacité de
l’accumulateur et se charge ultérieurement pendant une durée de 1 - 2 minutes par du courant compris entre 3 -
10 % rapporté à la valeur de capacité de l’accumulateur, et ce jusqu’à une baisse de tension de 1,6 V de l’élément
ou de n’importe quel élément de la batterie, 10 -15 % de sa capacité nominale étant ensuite fournis à l’accumulateur,
l’ensemble de ce procédé se répétant 2 - 5 fois.
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