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Agenda

1. Positive vs negative value battery chemistries

2. Battery type, common use, how it’s recycled, 
secondary commodity 

3. Best practices when collecting, storing and shipping 
batteries

4. What not to collect when recycling batteries
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Positive or Neutral 
Value Battery Types

These variably priced batteries redefine the traditional customer/vendor relationship

-Negative Value 
Battery Types

“Rechargeable Batteries” that
contain metals which out-value
the recovery costs.

“Single-Use Batteries” that cost
more to recover than the metals
inside are worth.

N
iM

H

N
iCd

Lead 
Acid

Li-ion*

Lithium
 

Prim
ary

Alkaline

Zinc 
Carbon

+
Battery Types

Li-ion*

*Lithium-ion can have a positive or negative value based on it’s specific chemical makeup
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Determining a Lithium-ion Credit

Chemical Composition Voltage Capacity

Lithium Nickel Cobalt Aluminum Oxide (LiNiCoAlO2 or NCA) 3.60V 200-300Wh/kg

Lithium Cobalt Oxide(LiCoO2 or LCO) 3.60V 150-200Wh/kg

Lithium Nickel Manganese Cobalt Oxide (LiNiMnCoO2 or NMC) 3.70V 150-220Wh/kg

Lithium Manganese Oxide (LiMn2O4 or LMO) 3.70V 100-150Wh/kg

Lithium Iron Phosphate(LiFePO4 or LFP) 3.30V 90-120Wh/kg

Lithium Titanate (Li4Ti5O12 or LTO) 2.40V 70-80Wh/kg
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Alkaline or Zinc Carbon

Battery Type Common Use How it’s Recycled Secondary Commodities

Zinc Manganese Concentrate 
(ZMC) for fertilizers

Steel

Paper-Plastic-Brass for 
road construction

Mechanical process at 
room temperature
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Nickel Metal Hydride (NiMH)

Battery Type Common Use How it’s Recycled Secondary Commodities

Nickel is used as raw material in 
the production of new nickel 
based metals used in product 

such as cookware or major 
appliances

Plastic is ground into pellets 
for future use in plastic 

products and metal wiring is 
recovered for 

manufacturing use

Mechanically de-husk the 
plastic from the battery 
cells

Plastic is 
sent for 
recovery

Cells are 
sent for 
nickel 
recovery 
through a 
proprietary 
heat 
process
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Lithium-ion

Battery Type Common Use How it’s Recycled Secondary Commodities

Cobalt can be used to make 
new batteries

Iron

Pyrometallurgically (thermal 
process to separate metals) 
and/or hydrometallurgically
(uses an aqueous solution to 

separate metals) aimed to 
maximize the recovery of cobalt 

and other metals: nickel, iron

Nickel
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Lithium Primary

Battery Type Common Use How it’s Recycled Secondary Commodities

Lithium carbonate used to make 
lithium ingot metal and foil for 

new batteries

Scrap metal

Same sizes as alkaline or zinc carbon but 
lasts 5x longer than alkaline and 10x longer 

than zinc carbon

Batteries are broken down 
using a shredder or a high-
speed hammer

The contents are then 
submerged in caustic 
(basic not acidic) water

This caustic solution 
neutralizes the 
electrolytes, and 
ferrous and non-
ferrous metals are 
recovered
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Nickel Cadmium (NiCd)

Battery Type Common Use How it’s Recycled Secondary Commodities

Iron nickel is recovered for steel 
production

Cadmium is extracted and 
can be reused in new 

batteries

Pyrometallurgically: 
consists of the thermal 

treatment of minerals and 
metallurgical ores and 

concentrates to bring about 
physical and chemical 
transformations in the 

materials to enable recovery of 
valuable metals.
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Lead-Acid

Battery Type Common Use How it’s Recycled Secondary Commodities

Lead, used in the production of 
new batteries

Water or sodium sulfate, a 
white powered using in laundry 

detergent, glass and textile 
manufacturing

Plastic pellets used to 
manufacture battery cases

Batteries are 
busted by a 

hammer mill, 
falling into a 

vat

Lead sinks 
and is 

recovered by 
smelting

Plastic pieces are 
scooped out and 

cleaned

Sulfuric acid is 
treated and turned 

into water or 
sodium sulfate
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 Universal Waste Regulation and EPA 
requirements state proper labeling must 
be on battery storage container

Write the date that container becomes a 
storage site for batteries on the “Date” or 
“Contents” line

 Ship the batteries back for recycling 
within one year of the start date

 Tape all:
 Lithium primary batteries

 Lithium-ion batteries with exposed terminals

 Lead-acid batteries 

 Any battery over 9 volts

Collection & Storage Requirements
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Small Volumes: Shipping Safety & Requirements

Use United Nations and US DOT approved 
containers
 Plastic pails with locking lids
 Cardboard boxes

Don’t mix lithium-ion or lithium primary 
with other chemistries, unless…
 You or the company providing the container 

supplies a special permit to ship lithium 
batteries with all other chemistries

Using your own UN approved cardboard 
box?
 Use proper labels

 Lithium labels
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Stack cardboard boxes no higher 
than 4 feet

Wrap the boxes securing them to 
the pallet

Use proper labeling

Full instructions for             each 
battery type can             be found on 
our website

Large Volumes: Shipping Safety & Requirements
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Confirmation of Reclamation (COR)
Upon completing each recycling job, you 
receive a COR documenting your batteries 
were recycled per federal, state and local 
regulations

Documentation and Reporting

Reporting
Customizable reports based on your 
needs providing you with the statistics 
that mean the most to your business

Record Keeping
Secure storage of all documentation for 3-
years
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Please Don’t Collect

Needles or medication Razor blades, pins or other sharp objects
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Explosives or ammunition

Water, mud or greaseMercury or other harmful loose substances
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Please Don’t Collect

Moldy objects or 
objects that could 
cause mold

Anything that’s 
not a battery
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Summary

Collection & 
Storage

Best practices and 
requirements

Battery Types

+/-

Different types, 
common uses, how 

they are recycled and 
the secondary 
commodities 

Please Don’t
The crazy things 
we’ve seen while 

sorting

Some batteries cost 
more to recovery than 

the metal inside is 
worth
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