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Abstract: in this paper, there has been sizable interest recently in electrical vehicles powered 
by lithium-ion batteries. To attain electrical vehicles with associate infinite cruising vary, a 
replacement methodology of charging the lithium-ion battery has been developed that is 
termed “electrostatic-induction potential-superposed electrolytic charge (ESI-PSE). In ESI-
PSE, the charge may be completed with power that twelve-tone system of power needed for 
typical direct voltage application. the ability generation unit consists of a combine of a 
similar battery modules, within which the performance may be explained through consecutive 
cycles of alternate charge and discharge between 2 batteries; once the charge of 1 battery 
with the ESI-PSE mode is terminated, it becomes to blame for each the ability to recharge the 
opposite battery and therefore the power equipped to a motor. This power generator works 
with zero energy input, zero matter input and 0 emissions while not violating the laws of 
natural philosophy. Attributable to simplicity, effectiveness, cleanliness and self-exiting, this 
specific system can provide potential route for automobile within the future. 
Keywords: electrical vehicle; Lithium-ion battery; Infinite cruising range; static induction 
charge; static energy; Discharge capability 
Introduction: Electric vehicles have restricted cruising vary and conjointly long recharge 
times. Therefore, to supply energetically final electrical vehicles, these disadvantages should 
be eliminated. To attain electrical vehicle with infinite cruising vary needs a theoretical 
thought on the probabilities of a replacement system, i.e., a lithium-ion battery charge-
discharge reciprocal power generator. This sort of generator functions with zero energy input, 
zero matter input and 0 emissions. The most purpose of the actual mechanism of this 
generation system is that the principle of a “zero power input” electric field created between 
the electrodes throughout the charging stage. This can be reborn directly into the free energy 
of the Li embedded within the negative conductor throughout charge and is afterward reborn 
into power throughout discharge. Here, we have a tendency to will address: 

a. The theoretical foundation for the choice energy provides a system to be connected to 
the battery module throughout the charge. 

b. The principle and performance of the electrostatic-induction potential superposed 
charge of the Li-ion battery module. 

c. The system style construct for the onboard charge-discharge reciprocal power 
generation system. 

d. Simulation of the Li-ion battery module performance for an everyday car to attain an 
infinite cruising varies. 

Fundamentals: This approach is initial to relinquish an outline of the charge method of a 
lithium-ion battery. Figure one illustrates the electrostatic-to-chemical energy conversion 
reactions throughout the charge stage. When electrons are extracted from the positive Li-
oxide conductor, the Li+ ions leave the electrode/electrolyte interface. They migrate through 
Associate in nursing organic solvent solution from the positive to the negative conductor, 
wherever they're embedded within the grapheme sheet as a charging of acceptive electrons 
from a connected metal lead. Therefore, it should be afore said that these conductor reactions 
may broadly speaking be outlined as a kind of electrolytic method. The power a situated 
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outside the cell will solely offer power to the areas within the semiconducting leads and 
electrodes wherever free electrons will exist. The free electrons cannot enter the solution 
between the electrodes. The foremost extreme space to come up with power is that the 
electrode/ solution interface wherever the electrons will react with the ions from the solution. 
The energy supply offered for the processes that occur between the electrodes is that the 
electric field established by a relentless voltage applied by the ability provide situated outside 
the cell. The ions within the solution are transferred to the conductor underneath the electric 
field ad libitum created between the electrodes which a coulombic force. For this method, the 
ability provides situated outside the cell isn't needed to produce power to the electrodes, but 
only a static voltage. Power is not used for the ion transfer process in the cell. In Addition, 
many studies have formulated the ionic current that flows in the electrostatic field induced by 
a time-invariable potential difference between electrodes as a where A is the electrode  

I ion=Az 2F2nv (‒∂φ /∂x) 
Surface space, z is that the range of electrons, F is that the physicist constant, n is that the 
range of moles of ions per unit volume, v is that the particle migration rate, φ is that the 
voltage and x is that the direction of migration. This relation indicates that the ionic current 
flows beneath the influence of the electric field within the absence of power. Therefore, the 
electricity energy is freed from power. This can be the principle of “zero power input” 
electricity energy. This energy is then known because of the energy created within the cell. 
The first energy that causes the inner energy a mix of electricity induction and conductor 
potential superposition as shown in Figure 3. In observe several cells area unit assembled 
into a module configuration. For simplicity, one cell unit is utilized to demonstrate the 
strategy. The ESI-PSE technique provides potentials to the electrodes during a twin mode, 
i.e., the superposition of 2 voltages on the electrodes with 2 freelance voltage supplys; one 
could be a bias voltage source (PS1), that induces Eex at the cell electrodes and also the 
alternative could be a power offer (PS2) that provides power to the cell. Figure 3b shows 
that the cell electrodes become bipolar. 

 
Figure 1 

 

  
Figure 2 
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V-I characteristics: The charging performance of the Li-ion battery cell can be represented 
by a nonlinear voltage-current characteristics curve, as shown in Figure 2. This is the 
generalized V-I curve for the electrochemical decomposition of chemically stable compounds 
such as H2O and LiMO2 (M: transition metal such as Co, Ni, Mn and Fe). The voltage at 
which current begins to flow (3.7V) is referred to as the Li extraction potential, Eex, or the Li 
redox equilibrium potential for the coexistence of the two-phase, LiCoO2+Li. This type of 
electrochemical reaction is generally performed by application of the cell with Eex plus an 
extra voltage, ΔE, superimposed on Eex, so the total applied voltage is Eex+ΔE. The current 
begins to flow when the voltage is applied over the extraction voltage; the voltage, Eex, is 
identified as the barrier potential. The external power supply must overcome the effect of the 
barrier potential before the cell conducts. The useful “zero power input” electrostatic field 
exists in the area below the extraction voltage. However, this useful field acts as the barrier 
potential. When undergoing charge by application of a charge voltage, Eex+ΔE, and passage 
of a charge current, Ic, to a single cell, the power used per cell is given by the relation 

P=Ic(Eex+ΔE) = IcEex+IcΔE
The term IcEex is the power that the power supply must provide for the current to 

overcome the barrier potential, and the term IcΔE is the electrical energy required for the 
electrode reactions to occur when the charge current flows. Figure four shows the equivalent 
electric circuit with 2 voltage sources connected in opposing directions. These sources will 
act in parallel severally, and provide the cell electrodes with individual potentials that yield a 
superposition specified the ensuing voltage between the cell electrodes equals the magnitude 
of the algebraically total of the individual potentials, i.e., Eex+ΔE. The performance of the 
cell is often explained by a series of steps. First, once the PS2 output voltage VPS2=Eex I=0 
(null point) owing to the standard condition of uniformity of the chemistry potential 
throughout the solution answer. Second, if VPS2 is exaggerated from the null purpose, then a 
charge current I=Ic flows because of the entire supply voltage of ΔE=VPS2‒Eex. Hence, the 2 
supplys are often replaced by one source that delivers ΔE, in keeping with the superposition 
theorem of a dc-circuit. The bias-voltage-source isn't needed to supply electrical current, 
however solely a static voltage owing to the null-current condition at Eex. The ESI-PSE may 
be a dc electrical device that's external to associate electric cell, and this is often supported 
the idea of static induction applied to typical capacitors connected serial and therefore the 
superposition theorem of dc circuits. during this sense, each variety of electric cell wherever 
the V-I curve has an equivalent type as within the case of Li-ion battery charging (Figure 2) 
ought to provide an equivalent variety of power demand as that expressed . Experimental 
verification of the ESI-PSE has been performed employing a water electric cell and rumored 
antecedently. 

 
Figure 3 
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Figure 4 

 
 

Figure 5 
ESI-PSE power supply mode: In the ESI-PSE mode, every cell in the module is first 
adjusted exactly to the time-invariable extraction voltage, Eex, by the electrostatic induction 
using a bias voltage source PS1 (VPS1=3 Eex). At this stage, there is no current through the 
cell. As the second step, power supply PS2 is connected to the electrodes with the polarity 
opposing the induced voltage (Eex). If the voltage of PS2 is the same as Eex, then the current 
still remains zero. As a next step, if the output voltage of  PS2 is set to be VPS2=Eex+ΔE, 
then a charge current, Ic, begins to flow due to the total circuit voltage or the circuit 
electromotive force, ΔE. Therefore, the power required to charge the cell shown in Figure 3a 
by the ESI-PSE mode is given by IcΔE per cell, according to the eqn. (3) based on the 
superposition theorem. Most Li-ion batteries are charged to 4.2 V per cell. When the battery 
module is charged in the conventional way with a constant charge voltage of 4.2 V and a total 
charge current of Q (Ah), the power used is 4.2 Q (Wh) per cell. On the other hand, when the 
same module is charged with the ESI-PSE mode, the power used per cell becomes (4.2-3.7)Q 
(Wh)=0.5 Q (Wh), which is only 12% of that for conventional direct charge voltage 
applications. The reason for this is that the ΔE-value is particularly small compared to the 
large Eex-value inherent to the Li-ion battery.The Li-ion battery power generator consists of 
one or two of identical Li-ion battery modules. The charging of 1 module is conducted 
mistreatment the discharge capability of another module. Once the discharge is terminated, 
true is modified between these modules. Figure five shows a schematic diagram of the 
charge-discharge reciprocal generation system. In this case, Module A is within the discharge 
stage. The sector generator voltage is applied unendingly throughout charge and discharge. 
The open-circuit voltage throughout discharge is capable of the Li extraction potential, that is 
additionally identical with the equilibrium potential for the existence of the two-phases 
LiCoO2+Li. Figure half dozen shows schematic of the Li-ion battery charge-discharge cycle 
diagram, i.e., the charge and discharge capability as perform of the conductor potential for 
one cell within the module. The battery makes a spherical of recharge and discharge between 
the boundaries, for instance, eightieth state of charge (point c) and eightieth depth of 
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discharge (point d). The battery should be placed on recharge from the state of purposed 
(Figure 6) wherever the electrodes square measure still bipolar as shown in Figure 3b. 
Operation of the charge-discharge reciprocal cycle is delineated as follows. There’s a 
necessary condition associated with the charge time, in that one module should complete its 
charge before the discharge of another module is finished. During this sense, if full power 
navigation is needed, and then the user is obligated to drive with a restricted vary inside the 
charge time. For this analysis, it's assumed that in a vicinity of the discharge time a vehicle 
runs with full power, and within the remaining time runs with the official normal cruising 
(OSC) mode. The energy losses because of degradation of the cell voltage throughout 
discharge area unit neglected. 

 
Figure6 

 
Consistency with the Laws of Physics:  The Li-ion battery power generator functions with 
zero energy input, zero matter input charging, and 0 emissions. However, it should satisfy the 
laws of physics, thus it's no respect to any motion machine. This Li-ion battery power 
generation system is viewed as a closed combined energy cycle of the ESI-PSE module 
acting the charge method and therefore the identical module acting the discharge method. 
The add of “zero power input” electricity energy and the ability recycled from the discharge 
module is reborn into the full power output from the discharge module. The full energy 
delivered by the discharge module equals the full energy needed by the charge module; so, 
the “zero power input” electricity energy should be up to cyberspace power output to the 
surface of the generator. The interior energy created originally by the intrinsic columbic force 
is so recognized as being chargeable for the ability which will be extracted from the 
generator. Thus, the general energy balance doesn't violate energy conservation. 
Conclusions: We have investigated associate on-board lithium-ion battery wattage 
generation system which will care for a mechanism of zero eternal power input from outside 
the system. The “zero power input” static energy is regenerate into the ability to drive a 
motor through 2 variety of direct energy conversions, the electrostatic-to-chemical energy 
conversion throughout charge and chemical-to-electrical energy conversion throughout 
discharge, so this power generation system doesn't violate the energy conservation law. From 
the simplicity, effectiveness, cleanliness and self-exiting of this novel system, it's expected 
that it should notice use to electric vehicles in the long run. 
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