BU-217

Summary Table of
Alternate Batteries

Our lexicons list weird and wonderful batteries, but as with animal species, not all become
house pets. A battery has stringent requirements. No less than eight requirements must be
met to call a battery a battery. (See BU-104c: The Octagon Battery) Table 1 summarizes the
less common batteries that serve various niche markets.

Chemistry Sodium-sulfur; Zinc-air Silver-zinc; Reusable Alkaline
Sodium-nickel- (Primary and Silver-oxide
chloride (ZEBRA) | secondary)

Voltage 1.40-1.65V
per cell

Activation Operate at Removal of seal Instant Instant
270-350°C enables airflow

Discharging High power burst Similar to Li-ion Low load (200-
400mA)

Maintenance Keep battery hot Only activate Keep inventory low Do not discharge
when needed too low




Chemistry Sodium-sulfur; Zinc-air Silver-zinc; Reusable Alkaline
Sodium-nickel- (Primary and Silver-oxide
chloride (ZEBRA) |secondary)

Packaging Large systems of Mostly small Button cells AA, AAA, C, D, 9V
10kWh and higher sizes (silver-zinc)

Applications Primary: One- Hearing aids; Primary: Watches, Flashlights, toys,
shot missiles; large units memory backup; entertainment
Secondary: UPS,  for railway Secondary: devices
load- leveling, signaling, mines Aerospace,
EV (Think City), safety lamps missiles, military,
delivery vans TV cameras

Table 1: Summary of most common alternative batteries and
equivalent.

Detailed information is on BU-211: Alternate Battery Systems. All readings are estimated
and may vary with different versions and newer developments.

Table 2 touches on semi-batteries. They are listed because of similarities with the
electrochemical reaction of a real battery. What was once a unique device standing on

its own is now merging with the battery, and the supercapacitor is such an example. The
fuel cell has similarities also in that it is a battery in reverse. Overcharging a battery turns
water into hydrogens and oxygen (gassing); the fuel cell produces electricity and water by
combining hydrogens and oxygen.



Chemistry Supercapacitor Flow Battery

Voltage Limited at 2.30-2.75V 115-1.55V 0.6-0.8V
per cell

Activation Instant sluggish ramp-up sluggish ramp-up

Discharging Very high power Low load current Low load current

Maintenance Low maintenance High High

Packaging Mostly in cylindrical Large systems; 20kWh  Large, also portable
formats and up

History GE experimented in 1956; First patent in 1954. William Grove,
Standard Qil discovered Current types patented developed in 1839;
double layer in 1966; NEC  in 1986 space program
commercialized it in 1978 1960s

Comments Expensive per Wh. Some Capacity set by tank Clean but expensive;
argue to spend the money size; can be enlarged if poor power band
on a larger battery so needed

Table 2: Summary of most batteries that deviate from the
electro-chemical concept of a battery.



Readings are estimated and may vary with different versions and newer developments. All
readings are estimated average at time of publication. Detailed information is on:

BU-209: How does a Supercapacitor Work?

BU-210b: How does the Flow Battery work?
BU-210: How does the Fuel Cell Work?
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