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What is a Battery?

ÅElectrochemical Energy Storage 

Device

ÅA chemical reaction that converts to a 

electrical reaction

ÅReactions occur to generate electrical 

power

ÅThese reactions are reversible, allowing 

numerous periods of reuse
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Battery Basics

ÅCell

ÅPart of a battery consisting of 
two dissimilar electrodes 
immersed in a conductive liquid

ÅBattery

ÅIndividual cells (units) internally 
connected
Å12V battery consists of 6 cells 

(units) each with a nominal voltage 
of 2V
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Components of a Cell

ÅGrid

ÅPlate

ÅActive Material

ÅSeparator

ÅElectrolyte
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Components of a Cell

ÅGrid

ÅFramework that holds the active 

material

ÅConducts / transfers electricity

ÅLead or lead alloy (corrosion resistant)

ÅMany geometries available depending 

upon application
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Components of a Cell
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Components of a Cell

ÅPlate

ÅConsists of the grid and active material

ÅActive Material

ÅPositive active material - Lead dioxide 

(PbO2)

ÅNegative active material - Lead (Pb) w/ 

expander
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Components of a Cell

ÅSeparator
ÅPhysically prevents the positive and 

negative plates from shorting (touching)

ÅMicroporous structure

ÅProperties of separator influence battery 
performance

ÅMany types available depending on 
battery technology (Flooded, Gel, AGM)
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Components of a Cell

ÅElectrolyte

ïConsists of a mixture of water (H2O) 

and sulfuric acid (H2SO4)

ïIt is a conductor that supplies water 

and sulfate for the electrochemical 

reaction

Source: Battery Council International Service Manual
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What Happens 

During Discharge?

ÅNegative Plate - Lead (Pb)

ÅReacts with sulfuric acid ions to form 

lead sulfate and release electrons

ÅPositive Plate - Lead Dioxide (PbO2)

ÅReacts with sulfuric acid ions and 

electrons to form lead sulfate and water 
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ÅSulfuric Acid (H2SO4)

ÅReactions occur at the positive and 

negative plates

ÅSpecific gravity decreases as the 

discharge progresses

What Happens

During Discharge?
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What Happens

During Discharge?

Pb + PbO2 + 2H2SO4­ 2PbSO4  + 

2H2O

Positive Plate  - PbO2Negative Plate  - Pb Porous 

Separator

Load

e- e-

ÅOverall Reaction

ÅLead, Lead Dioxide & 

Sulfuric Acid

converts to        

Lead Sulfate & Water
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What Happens

During Recharge?

ÅCurrent is applied in the opposite 

direction

ÅReactions are reversed

Lead Sulfate + Water converts to Lead + 

Lead Dioxide + Sulfuric Acid 

(2PbSO4  + 2H2O ­ Pb + PbO2 + 2H2SO4)

ÅOriginal chemical components are 

restored



®

Relationships between plates 

and capacity

Å Battery plates are internally connected in parallel (all pos to 
pos and neg to neg)

Å Positive plates are rated by amps per positive

Å Example:
Å AVR95 ï15
ÅAmps per positive ï11.87 A (8 hr to 1.75 vpc)

Å# of positive plates = 7

ÅRating 12 X 7 = 83.1 A

Å AVR95 ï23
ÅAmps per positive ï11.87 A (8 hr to 1.75 vpc)

Å# of positive plates = 11

ÅRating 12 x 11 = 131 A

Å Addition of positive plates, is the same concept of connecting 
batteries in parallel.  More batteries/plates increase capacity
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The East Penn 

Advantage

Key Features
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East Penn Advantage

ÅGrid Casting

ÅPasting

ÅPlate Curing

ÅIPFÊ Technology

ÅEPM Valve Design
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Grid Casting

ÅComputer controlled process

ÅHighest quality grid alloys

ÅPhysical grid properties

ÅStrength

ÅReduces gassing

ÅMultiple current path
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Pasting Process

ÅProprietary oxide 
formulation

ÅOn-site lead oxide 
mill

ÅComputer controlled 
pasting
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Pasting Process

ÅComputer 
monitored

ÅConsistent 
thickness

ÅExcellent paste to 
grid
adhesion
ÅProvides maximum 

capacity

ÅOptimizes 
performance


