
 
 

Absorption Charge Characteristics 
And How They Affect Your Batteries 

 
After spending large sums of money on the best batteries available, you now need to pay attention to how 
you care for your battery bank.  Properly charging, discharging, and monitoring your battery bank while not 
inducing too much stress will ensure you get proper performance and adequate life out of your investment. 
 
Here we will try to explain the absorption mode of the typical, non-adaptive, battery charger and how it can 
affect the performance and life of your battery bank.  This is a critical cycle in the charge profile and 
requires the attention and time to set it properly.  By not providing the proper time required for a full charge 
you WILL sulphate your batteries and cause a sudden end to the battery life. 
 
Consider your batteries as living breathing things.  They supply what you ask for to their maximum ability.  
They work in hot and cold climates.  And only ask to be fed properly when they get weak.  By replenishing 
the power properly you will not sulphate or damage your batteries from improper charge profiles or 
sulphation and stratification from not being fully charged. 
 
During the typical charge profile a battery charger goes through 3 basic cycles; bulk, absorption, and float.  
In most chargers these are programmable and allow user interaction to set properly for the battery type you 
are using.  In bulk mode, chargers will regulate current but not voltage.  In this mode, typically current is 
regulated to the max rated output.  In the absorption mode chargers regulate both voltage and current. 
In the float mode chargers regulate voltage. 
 
During a charge cycle of a battery or battery bank the charger will go into the bulk charge mode when the 
terminal voltage falls below the charger’s preset threshold.  The charger then supplies the maximum 
voltage and current to the battery bank.  When the absorption voltage threshold is reached the charger cuts 
back on current and holds the voltage constant.  This allows the battery to “absorb” the remaining charge 
slowly so as not to overheat and damage the battery.  This absorption stage is where you will finish the 
battery charging function. 
 
NOTE: At the point where the bulk charge stage stops and the absorption charge stage begins the battery 
bank is approximately 75-80% full.  This then leaves the remaining 20-25% of the battery bank capacity to 
be satisfied by the charger at a reduced current output during the absorption charge stage.. 
 
EXAMPLE: A battery bank capable of 880ah at a 50% depth of discharge will require 484ah 
(Approximately 110%) to reach a full state of charge.  As the charger goes through the presets it will 
typically switch to absorption in the 700ah range.  This leaves 184ah to reach a full state of charge.  If the 
charger is only putting out 20ah during the absorption period of 1 hour as preset by the manufacturer the 
battery has only reached an 80% state of charge.  Therefore it stands to reason that the absorption time 
should be increase by 6-7 hours before going into the float mode.  NOTE: This is an example and for 
specific rates the charger manual must be consulted prior to any determination of time changes. 
 
To properly set the absorption time you must go through a few trial and errors.  Put the batteries through a 
normal discharge cycle.  Then put the batteries through a normal charge cycle.  At the point where the 
charger goes into the float mode, shut the system down and disconnect ALL loads from the battery bank.  
Apply a small load for 1-2 minutes to eliminate the surface charge and allow the battery bank to set for 3-4 
hours checking the terminal voltage at the end of this period.  This, when compared to the battery 
manufacturer’s charging chart, will tell you the state of charge of your bank.  You then can calculate the 
approximate time required to reach a full charge on the battery bank.  Remember that all batteries have a 
specific terminal voltage when fully charged which will vary between battery manufacturers.  Once you 
have changed the settings go through the test once more to determine if the bank is reaching full charge.  
Repeat as necessary until you get it right.  This may require several cycles.  The option is to purchase a 



quality battery monitor which, when set properly, can show you all of the details regarding your battery 
bank state of charge. 
 
Finally, relying on a charger’s preset is going to result in battery failure.  In most cases sulphation is not 
covered by a manufacturer’s warranty.  Consulting both the charger manual and the battery manual will 
provide all of the details needed to make the proper adjustments and get the longest life out of the battery 
bank. 
 
We also highly recommend that all battery charging equipment have battery temperature compensation. 
 
As further help we have enclosed the Energy1/Northstar Battery Charge Voltage Compensation Chart and a 
report showing sulphation as caused by undercharging a battery bank. 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 



 
 

The chart on this page shows the relationship between OCV (Open Circuit Voltage) and SOC (State of 
Charge) for the Energy1 Battery line using the Nernst Equation. 
 
 
 
 
 

 



 
 

Factory lab report of failure analysis on an Energy1 AGM battery failure found to be caused by to short of 
an absorption charge time. 
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