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Ozone-generating devices are being marketed to the public asa solution to indoor qudity problems.
Ozone generators are available in three forms. in-duct units for centra air systems, portable indoor units,
and persond unitsthat are worn on the body. They are promoted as effective “air purifiers’, especidly to
people sengitive to indoor ar pollutants. Manufacturers often refer to the ozone as activated oxygen,
trivalent oxygen or nature' sair purifier tosuggest that itissafe. They advertise ozone sahility to oxidize
indoor air pollutants and “leave only carbon dioxide, water, and breathable oxygen.” However,
independent studies have shown that 0zone generators do not effectively destroy microbes, remove odor
sources, or reduce indoor pollutants enough to provide any hedth benefits. More aarming, these devices
can generate excessve levels of ozone and may contribute to eye and nose irritation or other respiratory
hedlth problems for users.

Health Hazards of Ground-Level Ozone

Ozone in the upper amosphere (or stratospheric ozone) is naturaly occurring and environmentally
beneficid; it shiddsthe Earth's surface from the sun'sharmful ultraviolet light. It isimportant not to confuse
this with the fact that ozone in the Earth's lower amosphere, where we live and bresthe, is a harmful air
pollutant. Ground-level ozone is regulated by Federd and State Clean Air legidation. The Cdifornia
Ambient Air Quality Standard for ozoneis 90 parts per billion (ppb) averaged over onehour. The Federa
regulaion isin trangtion; anew standard of 80 ppb for 8 hoursisbeing phased in to replace the existing 1
hour standard of 120 ppb.

The State and Federa standards are supported by documented hedlth effects of 0zone measured in
human and anima studies; these are summarized in a number of government reports-%2, Exposures to
0zone concentrations can cause various hedlth effects™:

Moderate levels can irritate the eyes, nose, throat, and lungs.

Low-level exposures have been shown to cause sgnificant temporary decreases in lung
cgpacity in hedthy, exercising adults.

Some asthmatic individuds are especidly susceptible to ozone toxicity, which incdudes
condricting airways.

Short-term exposures can cause increased sengtivity to airborne dlergens and other irritants,
and it can impair the body’ simmune system.

Summertime ozone episodes in the northeastern U.S. lead to 10-20% increases in hospital
admissons and emergency room vists.
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Human population sudies of long-term exposuresto low-leve ozoneindicatethat it may leadto
permanent reduction in lung cagpacity; anima studies have shown chronic high-level exposures
can cause lasting structurd damage in the lungs.

Children, especidly asthmatics, are most at risk from exposure to ozone.

Are Ozone-Gener ating Air Cleaners Safe and Effective?

The permissible exposure limit for ozone in the workplace is 100 ppb for 8 hours’. TheU.S. Food
and Drug Adminigtration (FDA) has set the limit for ozone produced by medica devicesat 50 ppb. Ozone
is often used in water to kill microbes. However, it is not effectiveinar asabiocide (i.e. killer of bacteria
and fungi), except a extremdy high, unsafe levels’ (e.g. more than 3000 ppb). Ozone's effectiveness to
oxidize chemicd ar pollutants “to leave only carbon dioxide, water, and breethable oxygen” is dso
unproven. A number of independent studies have concluded that safe levels of ozone do not effectively
oxidizeair pollutantsor improveindoor air quaity®*°. Over thelast 20 years, billions of dollarshave been
gpent in this country to reduce levels of smog and its main ingredient, ozone. Ironicaly, ozone generators
are being marketed heavily asameansto “purify” indoor air.

An even greater concern about the use of 0zone generatorsis that they can readily produce unssfe
ozonelevesintheroomsthey are used. Numerous studies on commercia and residentia units have found
that the devices produce room concentrations far in excess of the FDA, worker, and outdoor ar
standards™ '3, While most units on the market can produce dangerous levels of ozone, few include
controllersto prevent ozone levelsfrom exceeding safelimits. Somenew moddshave* ozonesensors’, but
their effectiveness has not been independently evauated. Ozone gas initidly produces a sharp odor,
however it dulls the sense of smell after abrief period of continuous use. Hence, perceived odor isnot a
reliable indicator of ozone's presence.

Questions often arise whether ozone air cleanersare appropriate for usein unoccupied spaces. They
are sometimes promoted to treat homes, furniture, and clothing after firesto remove smoke odors. Ozone
is a strong oxidizer that will accelerate the degradation of rubber, upholstery, paints, and other materids.
Hence, even when used in unoccupied areas, 0zone generators can cause damageto building materidsand
electronic devices.

Recent Actions

The Cdifornia Department of Hedlth Services (DHS) issued a warning about ozone ar cleaning
devicesin April 1997%. In recent years, Minnesota, North Carolina, and Florida have taken a variety of
actionsto prevent public hedth hazardsfrom ozone generatorsin their states. On December 30, 1997, the
Federd Trade Commission (FTC) filed suit againgt the industry’ s leeding manufacturer (Alpine Indudtries,
Inc.) for violating their 1995 consent order with FTC'®. The 1995 order required that ozone generator
manufacturers hdt their practice of making unsupported, mideading hedth claims about the ability of their
products to remove indoor ar pollutants and prevent or relieve dlergies, asthmaand other conditions. In
addition, the manufacturers had been required to stop making unsupported clams that their devices are
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more effectivethan other air cleaning methods and that they do not create harmful by-products. The current
FTC action dlegesthat Alpine Industries has continued these practices. Related complaintscan be directed
to the FTC".

Safer, More Effective Air Cleaners Are Available

The best way to resolve indoor air quaity problems is to remove the pollutant sources or prevent
emissonsinthefirg place. Improving fredhar ventilationisaso beneficid. Whenanair cleaner isneeded,
safe, more effective modds are available that can remove air contaminantswithout the health risks caused
by ozone. These devices can use high efficiency particle arrestance (HEPA) filters, activated carbon,
electrostatic precipitators, and/or particleionizers (Note: precipitators and ionizers can generate low levels
of ozone). Evauations of household air cleaners have been published by the Consumers Report™, the
American Lung Association (ALA)* and U.S. Environmental Protection Agency (EPA)™. Theformer two
reportsgive explicit warnings againgt ozone-generating devices. TheConsumer Reports' authorscondude,
after performing tests, that they “wouldn’t recommend an 0zone generator even as alast resort.”

Information on Cdifornia DHS Indoor Air Qudity Program can be found at the following web ste:
http://www.cal -iag.org.

file E:\DISK\DHS\IAQ\InfosheetsO3_FACT.WPD
printed: March 8, 2005



IAQ FACT SHEET: Health Hazards of Ozone-generating Air Cleaning Devices (1/98)

REFERENCES

1.

8.
0.

10

11

12.

13.

14.

15.

16.

17.

18.

19.

Cdlifornia Department of Hedlth Services, 1987. Recommendation for an Ambient Air Quaity Standard
for Ozone. Report to the Cdifornia Air Resources Board. Available from CDHS, 2151 Berkeley Way,
Berkeley, CA 94704.

Cdifornia Air Resources Board, 1987. Effects of ozone on heath. Research Division Technica Support
Document. Available from CARB, P.O. Box 2815, Sacramento, CA 95812.

U.S. EPA, 1996. Air quality criteriafor ozone and related photochemica oxidants. (See Chapter 7.
Human hedlth effects). Report No. EPA/600/P-95/004cF.

Lippmann M, 1989. Hedth effects of ozone: A critica review. J. Air Pollution Control Assoc 39:
672-695.

U.S. EPA, 1997. Hedth and environmenta effects of ground-level ozone. OAQPS Fact Shest, July 17,
1997. Avallable at http://ttnwww.rtpnc.epa.gov/naagsfin/o3health.htm.

American Conference of Governmental industrial Hygienigts, 1997. Threshold Limit Vauesfor Chemica
Substances and Physica Agents. ACGIH, Cincinnati, OH; these are incorporated as Permissible
Exposure Limits for Chemica Contaminant in the Ca/OSHA Title 8 Code of Cdifornia Regulations.
Foard K et al., 1997. Investigation of gas-phase ozone as a potentid biocide. Appl. Occcup. Environ.
Hygiene 12: 535-542.

U.S. EPA, 1995. Ozone generatorsin indoor air settings. Report No. EPA-600/R-95-154.

Boeniger MF, 1995. Use of 0zone generating devices to improve indoor ar quaity. American
Industrial Hygiene Association Journal 56: 590-598.

. Shaughnessy RJ, Leventin E, Blocker Jand Sublette KL, 1994. Effective of portable indoor air

cleaners. Sensory testing results. Indoor Air 4: 179-188.

. Shaughnessy RJand Oatman L, 1992. The use of ozone generators for the control of indoor air

contaminants in an occupied environment. In Indoor Air Quality ‘91: Healthy Buildings. Atlanta, GA:
ASHRAE, Inc., pp. 318-324.

Chessor E, 1997. Ozone tests on Eagle 5000 and Living Air XL-15 ozone generators from Alpine
Industries. Report by the Ergonomic & Occupationa Hedlth Section, Workers Compensation Board of
British Columbia

Phillips TJ et al., 1997. Ozone emissions from apersonal “ar purifier”. Presented a the 7th annud
meeting of the Internationa Society of Exposure Anays's, Research Triangle Park, NC.

Consumers Union, 1992. Household air cleaners. Consumers Report, October: 657-662.

Cdlifornia Department of Hedlth Services, 1997. Office of Public Affairs, Sacramento, CA (916)
657-3064. Newsreleases (April 1997) available at
http://mww.dhs.cahwnet.gov/opa/prssrel/1997/27-97.HTM.

Federa Trade Commission, 1998. FTC seeks civil pendties against ozone-generator firm over air
cleaning clamsin violation of prior order. News Reease, 1/5/98, available at

http: //mww.ftc.gov/opa/1998/9801/al pine-2.htm.

FTC Consumer Response Center: phone: 202-326-3128; e-mal: consumer line@ftc.gov; and regular
mail: 6th Street & Pennsylvania Ave., NW, Washington, DC 20580.

American Lung Association, 1997. Resdentid air cleaning devices Types, effectiveness, and hedth
impacts. Available from ALA, 1726 M St., NW, Washington, DC 20036, 52 pp.

U.S. Environmentd Protection Agency, 1990. Resdentid air-cleaning devices A summary of avalable
information. Report No. EPA/400/1-90-002.




