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TGL- 6-R1-10

Common Name

Carbon-Zinc

Alkaline-Manganese Dioxide

Electrochemical system

Zinc-manganese dioxide
(Leclanche' or carbon-zinc)

Zinc-alkaline manganese dioxide

Voltage per cell (average on load voltage in 1.5(1.2) 1.5 (1.25)
parenthesis) (V)
Negative electrode Zinc Zinc

Positive electrode

Manganese dioxide

Manganese dioxide

Electrolyte Aqueous solution of ammonium Aqueous solution of potassium
chloride and zinc chloride hydroxide

Type Primary Primary and rechargeable

Number of cycles 10 to 20 50 to 60 rechargeable only

Input if rechargeable

Approximately 100% of energy
withdrawn rechargeable only

Overall equation of reaction

2MnO, + 2NH,Cl + Zn—>
ZnCl,.2NH; + H,O + Mn,Os

2Zn + 3MnO,™ 2Zn0O + Mn30,

Typical commercial service capacity

60 mMAhto30Ah

Several hundred m Ahto 23 Ah

Commercial energy density (W/kg) 55 to 77 Primary: 66 to 99
rechargeable: 22
Commercial energy density (W/dma) 120 to 152 Primary: 122 to 263
rechargeable: 61 to 73
Practical current drain rates: pulse Yes Yes

Practical current drain rates: high (>50 mA)

15 mA/cm’ of zinc area (‘D’ cell)

31 mA/cm  of zinc area (‘D’ cell)

Practical current drain rates: low (<50 mA)

Yes

Yes

Discharge curve shape Sloping Sloping
Temperature range ('C): storage -40 to +48 -40 to +48.9
operation -6.7 to +54.4 -28.9 to +54.4

Effect of temperature on service capacity Poor low temperature Good low temperature

Impedance Low Very low

Leakage Medium under abusive conditions Rare

Gassing Medium Low

Reliability (lack of duds 95% confidence level) 99% at 2 years 99% at 2 years

Shock resistance Fair to good Fair to good

Cost: initial Low Medium plus

operating Low Medium to high at high power

requirements

Features Low cost; variety of shapes and sizes | High efficiency under moderate and
high continuous conditions; good low-
temperature performance; low
impedance

Limitations Efficiency decreases at high current Primary type expensive for low drains.

drains; poor low-temperature Rechargeable: limited cycle life;
performance voltage-limited taper current charging
Applications Radios, barricade flashers, telephone Radios (particularly high current

amplifiers, marine depth finders, toys,
lighting systems, signaling circuits,
novelties, flash-lights, photo-
flashguns, paging, laboratory
instruments

drain), bicycle lights and horns,
shavers, electronic flash, lighting
systems, movie cameras, radio-
controlled model plane ignition, toys,
tape recorders, television sets, walkie-
talkies, cassette players and
recorders, calculators, motor-driven
toys, clocks, photoflash, heavy duty
lighting, any high-current drain, heavy-
discharge schedule use
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