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	Batteries

	
	Also see Fluorescent Lamps and Tubes, and Hazardous Substances/Universal Waste in this directory.

All batteries are considered hazardous waste in California when they are discarded. This includes all batteries of sizes AAA, AA, C, D, button cell, 9 Volt, and all other batteries, both rechargeable and single use. All batteries must be recycled, or taken to a household hazardous waste disposal facility, a universal waste handler (e.g., storage facility or broker), or an authorized recycling facility.

See a list of all wastes banned from the trash.

Batteries are considered hazardous because of the metals and/or other toxic or corrosive materials contain within. Batteries are potentially a valuable source of recyclable metal.

All batteries in California that are intended for disposal must be recycled, or taken to a household hazardous waste disposal facility, a universal waste handler (e.g., storage facility or broker), or an authorized recycling facility.

According to a report entitled, Household Universal Waste Generation in California, August 2002, there were 507,259,000 batteries sold in California in the year 2001. According to survey results published in the report, only 0.55% of these batteries were recycled.

Hazardous waste regulations designate a category of hazardous wastes called "universal waste." This category includes many items, batteries, fluorescent lamps, cathode ray tubes, instruments that contain mercury, and others.

Under California's Universal Waste Rule (PDF, 108 KB) households and conditionally exempt small quantity generators were allowed to dispose batteries (not lead/acid batteries of the type used in autos), fluorescent lamps, mercury thermostats, and electronic devices to the trash through February 8, 2006. Local trash companies or other agencies were allowed to ban these items from the trash any time before February 8, 2006. Large and small quantity handlers are required to ship their universal waste to either another handler, a universal waste transfer station, a recycling facility, or a disposal facility. Under the California's Universal Waste Rule (PDF, 108 KB), specified waste generators were permitted to send specified universal wastes to landfills, but this disposal allowance has expired.

Contact the California Department of Toxic Substances Control (DTSC) office near you for more information. Also see the DTSC Web page on universal waste.

Where to Recycle or Safely Dispose Batteries

· Local Solutions 

· Battery Drop-Off Locator—Find where to recycle used rechargeable batteries from the Rechargeable Battery Recycling Corporation (RBRC) Web site. 

· Where Can I Recycle My...?—Call 1-800-CLEAN-UP (253-2687) or enter your ZIP code at this Web site to find the nearest recycling center. Includes information about most recyclable household waste, including household hazardous waste collection centers. 

· Local Governmental Household Hazardous Waste Agencies—See the Web site for your local governmental household hazardous waste agency for the latest information in your area. 

· Other Solutions 

· The Big Green Box—The Big Green Box™ is a national program that offers companies, consumers, municipalities, and other generators, a low cost, easy, and flexible way to recycle their batteries and portable electronic devices. Once The Big Green Box™ is purchased, all shipping, handling, and recycling fees are included. The Big Green Box™ includes a UN approved, pre-labeled container, pre-paid shipping to and from the recycling facility, and of course, all recycling fees. 

· Battery Solutions—Battery recycling solutions for businesses, governmental agencies, and consumers. 

· Toxco—A company that recycles most types and sizes of batteries including alkaline, Lithium, Mercury, NiCd, Lead and many others. 

· Kinsbursky Brothers Inc—A U.S. Environmental Protection Agency permitted battery-recycling facility in California. 

Other Ways that You Can Help

· Buy Rechargeable Batteries and a Battery Charger—Devices powered by ordinary AAA, AA, C, D, and 9 Volt batteries can be powered by rechargeable batteries of those sizes. For a complete explanation, see Waste Prevention and Recycling Tools. 

· Look for Portable Electronic Devices that Do Not Use Batteries—There are a few that use no batteries at all, but instead use a capacitor that is recharged, typically by shaking the device or by normal use. See Alternative Power Products for details. 

· Reduce—Use single use batteries wisely to avoid unnecessary replacement and disposal. 

CIWMB Programs and Services

· Waste Prevention World 

· Alternative Power Products—Products that utilize power obtained through mechanical means, such as winding, shaking, or squeezing. In Waste Prevention World. 

· Electrical Storage, Present, Past and Future—A description of all types of rechargeable batteries. In Waste Prevention World. 

· Rechargeable Batteries and Chargers—In introduction to buying and using rechargeable batteries. 

· Rechargeable Battery and Charger Sources—Where to buy rechargeable batteries and chargers. 

· LEACentral, Universal Waste—What local enforcement agencies need to know about Universal Waste. 

CIWMB Publications

CIWMB has either printed or Web publications on this topic that you can find at either our publication search page or our Web site search page. However, not all of these publications apply to "waste prevention" in the most literal use of that term. CIWMB publications that do apply to waste prevention include:

· Lead Acid Batteries, Hazardous and Responsible Use—Negative health and environmental effects of lead-acid batteries if they are disposed of or handled improperly, tips on maintaining lead-acid batteries, and information on recycling lead-acid batteries.
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Poster
10 X 14.5 Inches

Battery Poster 

Details and Downloads
Text—Batteries. Keep out of the trash.  Recycle or bring to a household hazardous waste collection facility. This includes all batteries, AAA, AA, C, D, button cell, 9 Volt, and all others, both rechargeable and single use. Protect the environment and help recover resources.
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Sticker
5 X 5 Inches

Battery Sticker 

Note—This sticker is suitable for use on indoor and outdoor waste receptacles.

Details and Downloads
Text—Batteries. Keep out of Trash. Recycle or bring to a household hazardous waste collection facility.

See also Fluorescent Lamp and Tube Posters and Stickers.

Other Resources

Other Documents

· Implementation of the Mercury-Containing and Rechargeable Battery Management Act—U. S. EPA, November, 1997. Portable Document Format (PDF), 848 KB. 

Web Sites

· Batteries—Interesting facts about batteries from U.S. EPA Region 10. 

· Battery Safety—From the Australian Army. 

· Estimated Consumer Battery Sales in 1992—From U.S. EPA. 

· RCRA Online, Batteries—Numerous technical and regulatory documents from U.S. EPA. 

· Rechargeable Battery Recycling Corporation (RBRC) Web Site—How rechargeable battery recycling works. 

· RBRC Battery Drop-Off Locator—Find where to recycle used rechargeable batteries. 


	Waste Prevention World

Rechargeable Batteries and Chargers

	
	Rechargeable batteries offer waste reduction and overall dollar savings in exchange for higher initial cost. This page is a brief primer for using rechargeable batteries in place of disposable batteries of the sizes AAA, AA, C, D, and 9 Volt. The information is general. Manufactures of rechargeable batteries, battery chargers, and the devices in which batteries are used, should be consulted for information specific to their products. 

For a brief description of other types of rechargeable batteries, see Electrical Storage, Present, Past and Future.

To learn where to buy rechargeable batteries and chargers, see Rechargeable Battery and Charger Sources.

Please recycle your rechargeable batteries when they are worn out. For information on the recycling and disposal of batteries in California, see the Waste Prevention Information Exchange's battery page.

Types of Rechargeable Batteries

For batteries of the sizes AAA, AA, C, D, and 9 volt, there are two popular types of rechargeable batteries that are fairly long lived, Nickel-Cadmium (NiCd, sometimes pronounced Ni-Cad), and Nickel-Metal Hydride (NiMH). There is a third type, reusable alkaline, which is not addressed in this page because reusable alkaline batteries are capable of a significantly fewer charge/discharge cycles. However reusable alkaline batteries hold their charge in an unused state longer than NiCd and NiMH, and can be ideal for use in portable radios and flashlights.

NiCd and NiMH batteries have different characteristics:

NiCd
· Slightly cheaper. 

· Holds charge longer when not used for an extended period of time. 

· Can deliver a high rate of discharge for long periods, more than a few seconds. 

· Battery strength starts out strong, then tapers off gradually during the discharge cycle. 

· The duration of future discharge cycles and battery life can be shortened if the battery is not fully discharged occasionally.* (See Tips, below.) 

NiMH
· When in an unused state, such as when sitting around in a device that is not in use, NiMH lose their charge more rapidly than NiCd. According to greenbatteries.com, NiMH batteries can lose up to 40

 HYPERLINK "http://www.greenbatteries.com/documents/Battery_FAQ.htm" \l "self discharge"  percent of their charge in a month when stored at 70 degrees F. According to Sundance Solar, NiMH lose 4% of their charge per day, whereas NiCd lose 1 percent per day. 

· NiMH batteries are not as effective as NiCd batteries at delivering high rates of discharge for periods lasting more than a few seconds. However, see next bullet. 

· NiMH batteries can provide high rates of discharge for a few seconds at a time throughout their entire discharge cycle, including near the end of their discharge cycle. NiCd batteries cannot do this. Battery strength in NiMH batteries holds fairly constant throughout the discharge cycle, and then drops rapidly near the end of the discharge cycle. 

· Can store more energy (as measured immediately after recharging). 

· The duration of future discharge cycles and battery life is less affected (than NiCd) if the battery is not fully discharged occasionally.* (See Tips, below.) 

Which Type Is Better?

Whether NiCd or NiMH is better often depends on a combination of the type of device in which they are used, and the way that the device is used. Most experienced rechargeable battery users use both types around the home and office.

Your digital camera would probably be happier with NiMH batteries because it needs electricity in short, substantial bursts throughout the discharge cycle of the batteries. However NiMH batteries lose their charge in storage faster than NiCd and disposable batteries. If it is important to you to have your camera ready to grab and shoot, no matter how long it has sat unused, and you can't conceive that you would remember to recharge your batteries once a month or so, then disposable batteries would probably be better for digital cameras. (Battery manufactures generally warn to remove both rechargeable and disposable batteries from any device that will not be used for several weeks or longer.)

You will most likely be happier with NiCd batteries in a radio. Even though NiCd batteries have substantially less capacity than the NiMH as measured immediately after the batteries are recharged (see Capacity below), NiCd batteries store their energy longer. Radios use little energy, so the length of time that the battery holds energy is usually a more important factor with radios than the total capacity of the battery, but not always. For example, the author of this page uses a portable radio every day, which he powers with six 5,000 mAh size D NiCd batteries. The batteries in this radio last approximately six months between charges. This is two or three months more than 9,500 mAh size D NiMH last in this particular radio, yet only ten days less than high capacity disposable batteries. However, the author of this page also finds that two 1,600 mAh size AA NiMH batteries last longer in his headphone-style radio than any NiCD batteries. Experimentation with your own radio is the only way to know which type of rechargeable battery will require you to recharge the batteries less frequently. For an explanation of "mAh" see Capacity, below.

Most people probably would prefer NiCd batteries in flashlights and flashlight-like devices. NiCd batteries store their energy longer than NiMH batteries. However either type will work. With NiCd batteries, the light beam will become dim somewhat gradually as the battery discharges, in a way similar to the way a flashlight with disposable batteries would behave. However with NiMH batteries the light beam will dim only very slightly when most of the energy in the batteries has been used up, and then the light beam it will go out suddenly. Which type of battery you use in your flashlight should depend on how often you like to recharge, whether or not you will occasionally fully discharge* the batteries in either the flashlight or in a "reconditioning" battery charger, (See Battery Chargers, and Tips, below.) and how you want your flashlight to behave. If you use your flashlight or flashlight-like device for long periods of time nearly every day, and if you would recharge your batteries frequently regardless of which type of battery you chose, it might make little or no difference which type of battery you use. On the other hand if having your batteries suddenly run out of juice without warning would cause a problem, then you might prefer NiCd batteries, because they become weak more gradually.

Ultimately, experimentation with both types of batteries in your electronic devices is the only way to determine which type of battery works best in each device.

Capacity

The capacity of NiCd and NiMH batteries is rated in milliampere hours (mAh). When comparing two different NiCd batteries or two different NiMH batteries, look for the mAh rating. The higher numbers mean potentially more use of an electronic device between charges. Pay attention to the mAh because these vary drastically. Different brands sell batteries with different mAh ratings, but manufacturers also sell batteries of the same brand name, size, and type with different mAh ratings, in some cases very different. This is not to imply that it is bad to buy a battery with a low mAh rating. It is just a warning to be aware of what you are buying and how much you are paying.

However, it is important to not mix apples and oranges by comparing the mAh ratings of NiCd and NiMH batteries. NiMH batteries generally tend to have higher mAh ratings than NiCd batteries, but that does not automatically mean that NiMH batteries are the best choice for your device.

One milliampere hour is one thousandth of an ampere delivered for a duration of one hour at approximately 1.2 volts in the case of AAA, AA, C, and D, batteries, and at 9 volts or less in the case of a 9 volt battery.

Neither NiCd nor NiMH batteries can provide as long a discharge cycle as the longer lasting disposable batteries sold today. Neither NiCd nor NiMH batteries can hold a charge as long in an unused state as disposable batteries.

Battery Chargers

Chargers are made that charge only one type of battery, and chargers are made that charge both NiCd and NiMH batteries. If you might use a mixture of NiCd and NiMH batteries around the home or office, look for a battery charger that will charge both types.

Chargers are made that charge only one or two sizes of batteries, and chargers are made that charge all sizes, AAA, AA, C, D, and 9 volt.

A few battery chargers have the ability to discharge batteries to their lowest safe level* before they are recharged. This ability is often referred to as "reconditioning." The duration of future discharge cycles and battery life can be shortened if a battery is not fully discharged occasionally, although the degree to which this occurs in NiMH batteries is generally not considered to be a problem.* A battery charger with the ability to discharge batteries is a very useful tool for making both NiCd and NiMH batteries, especially NiCd batteries, last as long as they can.

Tips

*Battery manufactures have warned that discharging rechargeable batteries so thoroughly that they hold no charge at all can damage or destroy batteries. On this page, the term, fully discharge, refers to the practice of using batteries until the device that they power does not operate normally or the device tells the user to replace the batteries, or discharging batteries to their lowest safe level in a "reconditioning" battery charger. Many modern devices with sophisticated electronic circuitry turn themselves off when batteries are low. However, a simple device, such as a flashlight, might, if left on, discharge batteries so thoroughly that they become damaged.

NiCd and NiMH batteries can also be damaged by over charging. Once a battery has been recharged, it is recommended that users do not try to add additional charge to the battery by sending it through another recharge cycle before using the battery. This is especially true when using chargers that charge for a specific period of time regardless of the battery's degree of discharge at the time of charging.

You might find it useful to write the purchase date on each battery with permanent ink as you collect them. This would help you keep track of which ones are old, and thus perhaps getting ready to fail. It could also help you determine if you are using and charging your batteries in a manner that allows them last as long as you think they could. 

Expect to get two to seven years of battery life, more or less, from your rechargeable batteries, depending on how you use them, and how you care for them.

Don't forget to recycle your rechargeable batteries when they are worn out. 

More Information

· Batteries Digest—Batteries, fuel cells, and photovoltaics. 

· Batteries in a Portable World. A handbook on rechargeable batteries for non-engineers—From Isidor Buchmann. 

· Frequently Asked Questions about Rechargeable Batteries 

· Batteryweb.com—Frequently Asked Questions 

· Conscious Consumer - Buy Better Batteries—From the Concious Consumer Project of Center for a New American Dream 

· Electrical Storage, Present, Past and Future—From Waste Prevention World. 

· Green batteries—Greenbatteries.com 

· Rechargeable batteries—From the Australian Consumers' Association 

· Rechargeable batteries update 

· Rechargeable Battery Information—From Steve's Digicams 

· Rechargeable Battery Recycling Corporation (RBRC) Web Site—How rechargeable battery recycling works. 

· RBRC Battery Drop-Off Locator—Find where to recycle used rechargeable batteries. 

· Waste Prevention Information Exchange, Batteries 

· Waste Source Reduction Hospital Case Study—This study from the Minnesota Office of Environmental Assistance addresses several common hospital waste streams, one of which is batteries.  This study documents significant cost and waste reductions achieved by switching from single use to rechargeable batteries for flashlights.  Portable Document Format (PDF), 136 KB. 

For information about how to recycle or reuse other electronic equipment, see the CIWMB Electronic Product Directory. 

The reference of or link to a company on this page does not constitute an endorsement of that company or its product. Other disclaimers apply. 
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