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•• Does a battery store electrical energy?Does a battery store electrical energy?

•• WhatWhat’’s this?  (hold up an AA)s this?  (hold up an AA)

•• Does a capacitor store electrical energy?Does a capacitor store electrical energy?

•• WhatWhat’’s the primary difference (in chemistry or s the primary difference (in chemistry or 
materials) between a Carbonmaterials) between a Carbon--Zinc battery and Zinc battery and 
an Alkaline battery?an Alkaline battery?

•• What is the difference between a primary and What is the difference between a primary and 
a secondary battery?a secondary battery?
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•• Carbon Zinc  Carbon Zinc  1.5 volts1.5 volts

•• Common, inexpensive.  Primary use Common, inexpensive.  Primary use 
only.  Short shelf life.  Low drain devices only.  Short shelf life.  Low drain devices 
only.  Typical capacity:  500only.  Typical capacity:  500--1000 1000 mAhmAh..
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•• ZincZinc--Manganese Dioxide Alkaline Cell  Manganese Dioxide Alkaline Cell  
1.5 volts1.5 volts

•• Common, low cost.  Primary use only; Common, low cost.  Primary use only; 
some are rechargeable, with limited some are rechargeable, with limited 
success.  Moderate drain devices.  success.  Moderate drain devices.  
Typical capacity:  2100 to 3000 Typical capacity:  2100 to 3000 mAhmAh..



��*2�!����������*2�!��������

•• Nickel Cadmium  Nickel Cadmium  1.2 volts1.2 volts

•• NiNi--CdCd or Nior Ni--Cad.  Secondary battery.  Cad.  Secondary battery.  
Not environmentally friendly.  Moderate Not environmentally friendly.  Moderate 
drain devices.  Limited capacity, about drain devices.  Limited capacity, about 
500 500 mAhmAh.  We used to make these .  We used to make these 
batteries work, in spite of the limitations.  batteries work, in spite of the limitations.  
Memory effect.Memory effect.
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•• Lithium  Lithium  1.5 volts1.5 volts

•• Primary use only.  Long shelf life.  Primary use only.  Long shelf life.  
Extreme temperature operation.  Much Extreme temperature operation.  Much 
higher capacity, much higher cost.  Light higher capacity, much higher cost.  Light 
weight.  Typical capacity:  up to 10 AH.  weight.  Typical capacity:  up to 10 AH.  
Fire danger on misuse.  Lithium ignites Fire danger on misuse.  Lithium ignites 
when in contact with water.when in contact with water.
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•• LithiumLithium --Ion  Ion  3.6 volts3.6 volts

•• Secondary use.  Higher voltage (3.6 Secondary use.  Higher voltage (3.6 
volts), requires a custom charger.  volts), requires a custom charger.  
Moderate capacity, not in an AA Moderate capacity, not in an AA 
configuration.  Misuse can cause configuration.  Misuse can cause 
fire/explosion danger.  Class D fire fire/explosion danger.  Class D fire 
extinguishers only!extinguishers only!
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•• NickelNickel --metal Hydride  metal Hydride  1.2 volts1.2 volts
•• NiMHNiMH.  Fast becoming the standard to replace .  Fast becoming the standard to replace 

NiNi--Cads for secondary battery use.  Excellent Cads for secondary battery use.  Excellent 
for highfor high--drain devices.  1.2 volt output.  drain devices.  1.2 volt output.  
Capacity of 1500 to 3000 Capacity of 1500 to 3000 mAhmAh.  Originally, .  Originally, 
these had a high selfthese had a high self--discharge ratedischarge rate……up to up to 
3% a DAY.  The so3% a DAY.  The so--called readycalled ready--toto--useuse NiMHNiMH
cells, also called ULSD (ultracells, also called ULSD (ultra--low selflow self--
discharge) cells, fixed this problem enough to discharge) cells, fixed this problem enough to 
give it a 6 month nominal shelf life.give it a 6 month nominal shelf life.
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•• NickelNickel --Zinc  Zinc  1.6 volts1.6 volts
•• NiZnNiZn.  Old technology, updated to make it a .  Old technology, updated to make it a 

secondary battery.  Higher voltage, at 1.6 v secondary battery.  Higher voltage, at 1.6 v 
nominal, promises to make devices that donnominal, promises to make devices that don’’t t 
like 1.2 v, very happy.  Good for high drain like 1.2 v, very happy.  Good for high drain 
devices.  Moderate capacity, at 1600devices.  Moderate capacity, at 1600 mAhmAh
(advertised as 2500 (advertised as 2500 mWhmWh).   To date, I only ).   To date, I only 
know of one manufacturer for this cell.  know of one manufacturer for this cell.  
Requires a custom charger.  Only available in Requires a custom charger.  Only available in 
AA; the triple A version should be available AA; the triple A version should be available 
soon.soon.
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•• Ancient technology, but still used for Ancient technology, but still used for 
everything from solar systems to car batteries everything from solar systems to car batteries 
to Field Day to emergency backup systems. to Field Day to emergency backup systems. 
Stationary and deep cycle capacity is stated Stationary and deep cycle capacity is stated 
at a 20 hour rate.  High discharge devices, at a 20 hour rate.  High discharge devices, 
cold temperatures reduce capacity by 50% or cold temperatures reduce capacity by 50% or 
more.  Starting batteries (car batteries) are not more.  Starting batteries (car batteries) are not 
useful in deep cycle service; they will fail in a useful in deep cycle service; they will fail in a 
matter of weeks.  Sealed (gelmatter of weeks.  Sealed (gel--cell) versions cell) versions 
are suitable forare suitable for unventedunvented UPS service.  Used UPS service.  Used 
batteries must be recycled.batteries must be recycled.
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•• These comments are for AA or AAA cells. These comments are for AA or AAA cells. 
•• Basic charger gives a CBasic charger gives a C --10 rate for as long 10 rate for as long 

as it is plugged in.as it is plugged in.
•• Most chargers, such as what comes with Most chargers, such as what comes with 

name brand batteries, have an internal name brand batteries, have an internal 
timer that shuts off the charger after a set timer that shuts off the charger after a set 
time.time.

•• The better chargers have a The better chargers have a 
microprocessor control that monitors microprocessor control that monitors 
battery voltage, and sometimes battery voltage, and sometimes 
temperature, to determine a full charge.temperature, to determine a full charge.



���������4��/����$*
��&���������4��/����$*
��&

•• Most chargers have a 2 or 4Most chargers have a 2 or 4 --channel channel 
charging scheme.  You cannot charging scheme.  You cannot 
charge a single cell with these.charge a single cell with these.

•• Some chargers come with the ability Some chargers come with the ability 
to charge from both AC and 12v DC to charge from both AC and 12v DC 
sources.sources.
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•• Quick chargers are available that will Quick chargers are available that will 
rechargerecharge NiMHNiMH batteries in 2 hours, 1 hour, batteries in 2 hours, 1 hour, 
or 15 minutes.  The 15 minute chargers or 15 minutes.  The 15 minute chargers 
only will charge to about 75% of cell only will charge to about 75% of cell 
capacity.capacity.

•• 250250--300 300 mAmA ……10 hour charger10 hour charger
•• 700700--750 750 mAmA …… 2 hour quick charger 2 hour quick charger 

(actually, up to 4 hours)(actually, up to 4 hours)
•• 1.6 A1.6 A……1 hour charger1 hour charger
•• 8 A8 A……15 minute charger15 minute charger
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•• Charging voltage is criticalCharging voltage is critical ……chargers are chargers are 
available:available:

•• 1.2 v nominal.  May indicate 1.4 v charging 1.2 v nominal.  May indicate 1.4 v charging 
voltage.voltage. NiCdNiCd ,, NiMHNiMH

•• 1.5 v nominal.  Rechargeable Alkaline cells1.5 v nominal.  Rechargeable Alkaline cells
•• 1.6 v nominal.1.6 v nominal. NiZnNiZn only.only.
•• 3.6 v nominal.  Specialty charger for 3.6 v nominal.  Specialty charger for 

LithiumLithium --Ion.Ion.
•• Battery capacity is significantly affected by Battery capacity is significantly affected by 

highhigh --drain rate devices, such as cameras, drain rate devices, such as cameras, 
camcorders and some Hcamcorders and some H --Ts.Ts.
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