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Under	the	current	standards,	eight-hour	average	ozone	mole	fractions	of	85	to	104	nmol/mol	are	described	as	"unhealthy	for	sensitive	groups",	105	nmol/mol	to	124	nmol/mol	as	"unhealthy",	and	125	nmol/mol	to	404	nmol/mol	as	"very	unhealthy".[111]	Ozone	can	also	be	present	in	indoor	air	pollution,	partly	as	a	result	of	electronic	equipment	such	as
photocopiers.	Ozone	photolysis	by	UV	light	leads	to	production	of	the	hydroxyl	radical	HO•	and	this	plays	a	part	in	the	removal	of	hydrocarbons	from	the	air,	but	is	also	the	first	step	in	the	creation	of	components	of	smog	such	as	peroxyacyl	nitrates,	which	can	be	powerful	eye	irritants.	M.;	W.	ISBN	978-0-470-16982-7.	A	similar	study	finds	similar
associations	with	all-cause	mortality	and	even	larger	effects	for	cardiovascular	mortality.[88]	An	increased	risk	of	mortality	from	respiratory	causes	is	associated	with	long-term	chronic	exposure	to	ozone.[89]	Chronic	ozone	has	detrimental	effects	on	children,	especially	those	with	asthma.	^	Guzel-Seydim,	Zeynep	B.;	Greene,	Annel	K.;	Seydim,	A.	^
University	of	East	Anglia	press	release,	Cloning	the	smell	of	the	seaside	Archived	2012-10-31	at	the	Wayback	Machine,	February	2,	2007	^	Kosatsky	T.	"Precursor	Era	Contributors	to	Meteorology".	"Chronic	ozone	exposure	alters	the	secondary	metabolite	profile,	antioxidant	potential,	anti-inflammatory	property,	and	quality	of	red	pepper	fruit	from
Capsicum	baccatum".	doi:10.17226/1889.	^	Weschler,	Charles	J.	PMID	14532314.	L.;	van	Elzelingen-Dekker,	Carla	M.;	van	Rheenen-Verberg,	Cora	M.	Oxygen	formation	is	a	competing	reaction.	Ozone	Sci.	The	termination	reaction	is	catalysed	by	the	presence	of	certain	free	radicals,	of	which	the	most	important	are	hydroxyl	(OH),	nitric	oxide	(NO)
and	atomic	chlorine	(Cl)	and	bromine	(Br).	"Inequity	in	consumption	of	goods	and	services	adds	to	racial–ethnic	disparities	in	air	pollution	exposure".	"Clinic	of	the	Month:	Dr.	McKendrick	on	Ozone".	Nodavirus	is	a	lethal	and	vertically	transmitted	virus	which	causes	severe	mortality	in	fish.	THE	SCHÖNBEIN	PERIOD,	1839–1868"	(PDF).	B.;	Beckett,
W.	While	there	have	been	stories	circulating	of	unfortunate	outcomes,	the	process	is	rarely	dangerous	under	normal	circumstances,	though	it	may	be	unpleasant.[15]	Lithium	Lithium	9-volt	batteries	are	disposable	high-energy-density	batteries.	You	can	download	the	paper	by	clicking	the	button	above.	^	California	Certified	Air	Cleaning	Devices.	^
Anstie,	Francis	(1874).	"Susceptibility	of	the	Amazonian	fish,	Colossoma	macropomum	(Serrasalminae),	to	short-term	exposure	to	nitrite".	Archived	from	the	original	on	2008-04-10.	B.;	Zhao,	Z.;	Koyama,	T.;	May,	A.	EPBA-EU.	92	(1):	23.	Retrieved	12	September	2019.	(2008).	Archived	2016-03-05	at	the	Wayback	Machine.	Schoenbach,	R.	Ozonation	in
Organic	Chemistry.	^	a	b	Horvath	M.;	Bilitzky	L.;	Huttner	J.	105	(13):	1534–1536.	Low	level	ozone	in	urban	areas	Certain	examples	of	cities	with	elevated	ozone	readings	are	Denver,	Colorado;	Houston,	Texas;	and	Mexico	City,	Mexico.	"Electrochemical	Production	of	High-Concentration	Ozone-Water	Using	Freestanding	Perforated	Diamond
Electrodes".	L.;	Liu,	X.;	Goodman,	J.	PMC	4427716.	"Ozone	may	provide	environmentally	safe	protection	for	grains".	Ozone	is	weakly	diamagnetic.[26]	Structure	According	to	experimental	evidence	from	microwave	spectroscopy,	ozone	is	a	bent	molecule,	with	C2v	symmetry	(similar	to	the	water	molecule).[citation	needed]	The	O	–	O	distances	are
127.2	pm	(1.272	Å).	^	"Clean	and	bleach	fabrics	by	ozone"	(PDF).	A.;	Hystad,	P.;	Brook,	J.	^	Su,	Yu-Chang;	Chen,	Horng-Tsai	(2001).	17	(3):	248–257.	Mullins;	M.	S2CID	11627160.	doi:10.1038/s41598-018-36003-0.	(the	report	also	shows	that	tapwater	removes	99.95%	of	pathogens	from	lettuce;	samples	were	inoculated	with	pathogens	before
treatment)	^	Tersano	Inc	(2007).	^	"Product	Datasheet:	Energizer	522"	(PDF).	Ozone	is	a	reagent	in	many	organic	reactions	in	the	laboratory	and	in	industry.	(1997).	Low	level	ozone	Main	articles:	Tropospheric	ozone	and	Photochemical	smog	Part	of	a	series	onPollution	Air	pollution	Acid	rain	Air	quality	index	Atmospheric	dispersion	modeling
Chlorofluorocarbon	Exhaust	gas	Haze	Indoor	air	Internal	combustion	engine	Global	dimming	Global	distillation	Ozone	depletion	Particulates	Persistent	organic	pollutant	Smog	Aerosol	Soot	Volatile	organic	compound	Biological	pollution	Biological	hazard	Genetic	pollution	Introduced	species	(Invasive	species)	Electromagnetic	pollution	Light
Ecological	light	pollution	Overillumination	Radio	spectrum	pollution	Natural	pollution	Ozone	Radium	and	radon	in	the	environment	Volcanic	ash	Wildfire	Noise	pollution	Transportation	Land	Water	Air	Rail	Sustainable	transport	Urban	Sonar	Marine	mammals	and	sonar	Industrial	Military	Abstract	Noise	control	Radiation	pollution	Actinides
Bioremediation	Depleted	uranium	Fission	product	Nuclear	fallout	Plutonium	Poisoning	Radioactivity	Uranium	Electromagnetic	radiation	and	health	Radioactive	waste	Soil	pollution	Agricultural	pollution	Herbicides	Manure	waste	Pesticides	Land	degradation	Bioremediation	Defecation	Electrical	resistance	heating	Guideline	values	Phytoremediation
Solid	waste	pollution	Biodegradable	waste	Brown	waste	Electronic	waste	Battery	recycling	Food	waste	Green	waste	Hazardous	waste	Biomedical	waste	Chemical	waste	Construction	waste	Lead	poisoning	Mercury	poisoning	Toxic	waste	Industrial	waste	Lead	smelting	Litter	Mining	Coal	mining	Gold	mining	Surface	mining	Deep	sea	mining	Mining
waste	Uranium	mining	Municipal	solid	waste	Garbage	Nanomaterials	Plastic	pollution	Microplastics	Packaging	waste	Post-consumer	waste	Waste	management	Landfill	Thermal	treatment	Space	pollution	Satellite	Thermal	pollution	Urban	heat	island	Visual	pollution	Air	travel	Clutter	(advertising)	Traffic	signs	Overhead	power	lines	Vandalism	War
pollution	Chemical	warfare	Herbicidal	warfare	(Agent	Orange)	Nuclear	holocaust	(Nuclear	fallout	-	nuclear	famine	-	nuclear	winter)	Scorched	earth	Unexploded	ordnance	War	and	environmental	law	Water	pollution	Agricultural	wastewater	Diseases	Eutrophication	Firewater	Freshwater	Groundwater	Hypoxia	Industrial	wastewater	Marine	debris
Monitoring	Nonpoint	source	pollution	Nutrient	pollution	Ocean	acidification	Oil	spill	Pharmaceuticals	Freshwater	salinization	Septic	tanks	Sewage	Septic	tanks	Pit	latrine	Shipping	Stagnation	Sulfur	water	Surface	runoff	Turbidity	Urban	runoff	Water	quality	MiscLists	Diseases	Law	by	country	Most	polluted	cities	Treaties	Categories	By	country
	Environment	portal		Ecology	portalvte	Low	level	ozone	(or	tropospheric	ozone)	is	an	atmospheric	pollutant.[51]	It	is	not	emitted	directly	by	car	engines	or	by	industrial	operations,	but	formed	by	the	reaction	of	sunlight	on	air	containing	hydrocarbons	and	nitrogen	oxides	that	react	to	form	ozone	directly	at	the	source	of	the	pollution	or	many
kilometers	downwind.	Catalysts	typically	chosen	for	this	approach	are	lead	dioxide[131]	or	boron-doped	diamond.[132]	The	ozone	to	oxygen	ratio	is	improved	by	increasing	current	density	at	the	anode,	cooling	the	electrolyte	around	the	anode	close	to	0	°C,	using	an	acidic	electrolyte	(such	as	dilute	sulfuric	acid)	instead	of	a	basic	solution,	and	by
applying	pulsed	current	instead	of	DC.[133]	Special	considerations	Ozone	cannot	be	stored	and	transported	like	other	industrial	gases	(because	it	quickly	decays	into	diatomic	oxygen)	and	must	therefore	be	produced	on	site.	(1984).	^	Hultman,	G.	Hundreds	of	studies	suggest	that	ozone	is	harmful	to	people	at	levels	currently	found	in	urban	areas.
[72][73]	Ozone	has	been	shown	to	affect	the	respiratory,	cardiovascular	and	central	nervous	system.	^	Vanwinge,	C.;	Gilles,	C.;	Gerard,	C.;	Blacher,	S.;	Noel,	A.;	Cataldo,	D.;	Rocks,	N.	One	study	finds	significant	positive	associations	between	chronic	ozone	and	all-cause,	circulatory,	and	respiratory	mortality	with	2%,	3%,	and	12%	increases	in	risk	per
10	ppb[87]	and	report	an	association	(95%	CI)	of	annual	ozone	and	all-cause	mortality	with	a	hazard	ratio	of	1.02	(1.01–1.04),	and	with	cardiovascular	mortality	of	1.03	(1.01–1.05).	EPA	proposes	that	the	level	of	the	8-hour	primary	standard,	which	was	set	at	0.075	μmol/mol	in	the	2008	final	rule,	should	instead	be	set	at	a	lower	level	within	the	range
of	0.060	to	0.070	μmol/mol,	to	provide	increased	protection	for	children	and	other	at	risk	populations	against	an	array	of	O3	–	related	adverse	health	effects	that	range	from	decreased	lung	function	and	increased	respiratory	symptoms	to	serious	indicators	of	respiratory	morbidity	including	emergency	department	visits	and	hospital	admissions	for
respiratory	causes,	and	possibly	cardiovascular-related	morbidity	as	well	as	total	non-	accidental	and	cardiopulmonary	mortality	...[109]	On	October	26,	2015,	the	EPA	published	a	final	rule	with	an	effective	date	of	December	28,	2015	that	revised	the	8-hour	primary	NAAQS	from	0.075	ppm	to	0.070	ppm.[110]	The	EPA	has	developed	an	air	quality
index	(AQI)	to	help	explain	air	pollution	levels	to	the	general	public.	Ozone	is	formed	from	dioxygen	by	the	action	of	ultraviolet	(UV)	light	and	electrical	discharges	within	the	Earth's	atmosphere.	"Ozone	harms	East	Asian	crops,	costing	$63	bln	a	year,	scientists	say".	Retrieved	on	2013-01-17.	The	oxygen	atoms	produced	in	the	photolysis	of	ozone	then
react	back	with	other	oxygen	molecule	as	in	the	previous	step	to	form	more	ozone.	Moreover,	the	most	used	materials	in	the	catalytic	decomposition	of	ozone	in	the	gas	phase	are	noble	metals	like	Pt,	Rh	or	Pd	and	transition	metals	such	as	Mn,	Co,	Cu,	Fe,	Ni	or	Ag.	There	are	two	other	possibilities	for	the	ozone	decomposition	in	gas	phase:	The	first
one	is	a	thermal	decomposition	where	the	ozone	can	be	decomposed	using	only	the	action	of	heat.	PMID	10725286.	Interdisciplinary	Toxicology.	^	Redlands	Chamber	of	Commerce	Collection,	City	Archives,	A.K.	Smiley	Public	Library,	Redlands,	CA	^	Henry	Henshaw	to	William	Brewster,	July	2,	1902,	Harvard	Museum	of	Comparative	Zoology
Archives.	^	Tzortzakis,	N.;	Borland,	A.;	Singleton,	I.;	Barnes,	J	(2007).	Engl.	PMID	35064229.	Microbes	and	man	(3rd	ed.).	PMID	26680605.	^	Khadre,	M.	A	source	of	dry	O2	is	applied	to	the	bottom	port.	Letter	to	the	Académie	des	Sciences	in	Paris.	Other	sanitizing	techniques,	such	as	irrigation	with	antiseptics,	were	found	preferable.[9][21]	Until	the
1920s,	it	was	still	not	certain	whether	small	amounts	of	oxozone,	O4,	were	also	present	in	ozone	samples	due	to	the	difficulty	of	applying	analytical	chemistry	techniques	to	the	explosive	concentrated	chemical.[22][23]	In	1923,	Georg-Maria	Schwab	(working	for	his	doctoral	thesis	under	Ernst	Hermann	Riesenfeld)	was	the	first	to	successfully	solidify
ozone	and	perform	accurate	analysis	which	conclusively	refuted	the	oxozone	hypothesis.[22][23]	Further	hitherto	unmeasured	physical	properties	of	pure	concentrated	ozone	were	determined	by	the	Riesenfeld	group	in	the	1920s.[22]	Physical	properties	Ozone	is	a	colourless	or	pale	blue	gas,	slightly	soluble	in	water	and	much	more	soluble	in	inert
non-polar	solvents	such	as	carbon	tetrachloride	or	fluorocarbons,	in	which	it	forms	a	blue	solution.	It	is	dangerous	to	allow	this	liquid	to	warm	to	its	boiling	point,	because	both	concentrated	gaseous	ozone	and	liquid	ozone	can	detonate.	Colorado	Air	Quality.	EPA.	The	study	of	ozone	concentration	in	the	atmosphere	started	in	the	1920s.[47]	Ozone
layer	Main	article:	Ozone	layer	Location	and	production	The	highest	levels	of	ozone	in	the	atmosphere	are	in	the	stratosphere,	in	a	region	also	known	as	the	ozone	layer	between	about	10	km	and	50	km	above	the	surface	(or	between	about	6	and	31	miles).	"Ambient	pollution	and	heart	rate	variability".	The	connectors	on	the	battery	are	the	same	as	on
the	load	device;	the	smaller	one	connects	to	the	larger	one	and	vice	versa.[4]	The	same	snap-style	connector	is	used	on	other	battery	types	in	the	Power	Pack	(PP)	series.	Arden;	Ito,	Kazuhiko;	Thurston,	George;	Krewski,	Daniel;	Shi,	Yuanli;	Calle,	Eugenia;	Thun,	Michael	(2009-03-12).	232	(1–4):	627–636.	Annex	B,	Section	4.	PMID	15466639.
doi:10.1524/ract.91.6.309.20026.	Ozonolysis	is	the	cleavage	of	an	alkene	to	carbonyl	compounds.	It	is	this	band	that	is	responsible	for	absorbing	UV	C	in	the	stratosphere.	V.;	Brauer,	M.	10	(7):	3–4.	doi:10.1080/10962247.2016.1226989.	There	are	additional	absorption	bands	in	the	far	UV,	which	increase	slowly	from	200	nm	down	to	reaching	a
maximum	at	~120	nm.	^	Gallard,	Hervé;	Gunten,	Urs	von	(2002).	Early	transistor	radios	required	a	22+1⁄2	volt	battery.	The	band	of	UV	closest	to	visible	light,	UVA	(315–400	nm),	is	hardly	affected	by	ozone,	and	most	of	it	reaches	the	ground.	H.;	Schwartz,	J.;	Sher,	D.;	Eagan-Bengston,	E.;	Gold,	D.	Ozone.	Primary	lithium	types	are	made	with	three
cells	in	series.[5]	9-volt	batteries	accounted	for	4%	of	alkaline	primary	battery	sales	in	the	United	States	in	2007,	and	2%	of	primary	battery	sales	and	2%	of	secondary	(rechargeable)	battery	sales	in	Switzerland	in	2008.[6][7]	History	PP	(Power	Pack)	battery	family	from	left	to	right:	PP1,	PP3,	PP4,	PP6,	PP7,	PP8,	PP9,	PP10,	PP11	Historically,	the	now
popular	PP3	battery	size	was	a	member	of	the	PP	(Power	Pack)	battery	family	that	was	originally	manufactured	by	Ever	Ready	in	the	United	Kingdom	and	Eveready	in	the	United	States.	(June	2019).	Cold	plasma	machines	use	pure	oxygen	as	the	input	source	and	produce	a	maximum	concentration	of	about	24%	ozone.	Incidental	production	Ozone	may
be	formed	from	O2	by	electrical	discharges	and	by	action	of	high	energy	electromagnetic	radiation.	"Powering	Tomorrow's	Medicine:	Critical	Decisions	for	Batteries	in	Medical	Applications".	Archived	from	the	original	on	2015-11-17.	"Stark	and	Zeeman	properties	of	ozone	from	molecular	beam	spectroscopy".	Ozone	may	also	lead	to	vasoconstriction
resulting	in	increased	systemic	arterial	pressure	contributing	to	increased	risk	of	cardiac	morbidity	and	mortality	in	patients	with	pre-existing	cardiac	diseases.[85][86]	Chronic	ozone	exposure	Breathing	ozone	for	periods	longer	than	eight	hours	at	a	time	for	weeks,	months	or	years	defines	chronic	exposure.	(1961).	26	(1):	40–56.	American
Geophysical	Union.	doi:10.1511/2004.1.23.	Proceedings	of	the	Royal	Society	B:	Biological	Sciences.	PMID	14664632.	Chemistry:	The	Central	Science	(9th	ed.).	PMID	9012369.	In	most	EOG	methods,	the	hydrogen	gas	will	be	removed	to	leave	oxygen	and	ozone	as	the	only	reaction	products.	airinfonow.org	^	Anderson,	W.;	G.J.	Prescott;	S.	This	is
called	a	Siemen's	ozoniser.	Although	ozonation	of	water	with	a	high	concentration	of	bromide	does	lead	to	the	formation	of	undesirable	brominated	disinfection	byproducts,	unless	drinking	water	is	produced	by	desalination,	ozonation	can	generally	be	applied	without	concern	for	these	byproducts.[154][156][157][158]	Advantages	of	ozone	include
high	thermodynamic	oxidation	potential,	less	sensitivity	to	organic	material	and	better	tolerance	for	pH	variations	while	retaining	the	ability	to	kill	bacteria,	fungi,	viruses,	as	well	as	spores	and	cysts.[159][160][161]	Although,	ozone	has	been	widely	accepted	in	Europe	for	decades,	it	is	sparingly	used	for	decontamination	in	the	U.S	due	to	limitations	of
high-power	consumption,	bulky	installation	and	stigma	attached	with	ozone	toxicity.[153][162]	Considering	this,	recent	research	efforts	have	been	directed	towards	the	study	of	effective	ozone	water	treatment	systems[163]	Researchers	have	looked	into	lightweight	and	compact	low	power	surface	DBD	reactors,[164][165]	energy	efficient	volume	DBD
reactors[166]	and	low	power	micro-scale	DBD	reactors.[167][168]	Such	studies	can	help	pave	the	path	to	re-acceptance	of	DBD	plasma-based	ozone	decontamination	of	water,	especially	in	the	U.S.	Consumers	See	also:	Air	purifier	§	Potential	ozone	hazards	Devices	generating	high	levels	of	ozone,	some	of	which	use	ionization,	are	used	to	sanitize	and
deodorize	uninhabited	buildings,	rooms,	ductwork,	woodsheds,	boats	and	other	vehicles.	Nomenclature	The	trivial	name	ozone	is	the	most	commonly	used	and	preferred	IUPAC	name.	^	a	b	"Farnell:	datasheet	for	Ultralife	U9VL-J-P	9V	lithium	manganese	dioxide	PP3-size	battery"	(PDF).	Usually	ozonolysis	is	carried	out	in	a	solution	of
dichloromethane,	at	a	temperature	of	−78	°C.	"Chapter	2".	PMID	27629587.	American	Scientist.	^	Zito,	Justin	C.;	Durscher,	Ryan	J.;	Soni,	Jignesh;	Roy,	Subrata;	Arnold,	David	P.	^	Liu,	Wei;	Hegglin,	Michaela	I.;	Checa-Garcia,	Ramiro;	Li,	Shouwei;	Gillett,	Nathan	P.;	Lyu,	Kewei;	Zhang,	Xuebin;	Swart,	Neil	C.	Proceedings	of	the	National	Academy	of
Sciences.	^	a	b	Toth,	Gary;	Hillger,	Don.	April	2011.	doi:10.1093/qjmed/94.8.429.	Retrieved	March	26,	2022.	p.	439.	^	Zanobetti,	A.;	Canner,	M.	doi:10.1016/j.plaphy.2006.03.007.	For	the	WarioWare	character,	see	Wario	(franchise).	Retrieved	2020-07-31.	Occupational	and	Environmental	Medicine.	"Efficient	compact	micro	DBD	plasma	reactor	for
ozone	generation	for	industrial	application	in	liquid	and	gas	phase	systems".	"Impact	of	atmospheric	ozone-enrichment	on	quality-related	attributes	of	tomato	fruit".	Loading	PreviewSorry,	preview	is	currently	unavailable.	This	same	high	oxidizing	potential,	however,	causes	ozone	to	damage	mucous	and	respiratory	tissues	in	animals,	and	also	tissues
in	plants,	above	concentrations	of	about	0.1	ppm.	"Ozone-induced	acute	and	chronic	alterations	in	the	lung	in	mice:	a	combined	digital	imaging	and	functional	analysis".	KO3,	RbO3,	and	CsO3	can	be	prepared	from	their	respective	superoxides:	KO2	+	O3	→	KO3	+	O2	Although	KO3	can	be	formed	as	above,	it	can	also	be	formed	from	potassium
hydroxide	and	ozone:[41]	2	KOH	+	5	O3	→	2	KO3	+	5	O2	+	H2O	NaO3	and	LiO3	must	be	prepared	by	action	of	CsO3	in	liquid	NH3	on	an	ion-exchange	resin	containing	Na+	or	Li+	ions:[42]	CsO3	+	Na+	→	Cs+	+	NaO3	A	solution	of	calcium	in	ammonia	reacts	with	ozone	to	give	ammonium	ozonide	and	not	calcium	ozonide:[36]	3	Ca	+	10	NH3	+	6	O3
→	Ca·6NH3	+	Ca(OH)2	+	Ca(NO3)2	+	2	NH4O3	+	2	O2	+	H2	Applications	Ozone	can	be	used	to	remove	iron	and	manganese	from	water,	forming	a	precipitate	which	can	be	filtered:	2	Fe2+	+	O3	+	5	H2O	→	2	Fe(OH)3(s)	+	O2	+	4	H+	2	Mn2+	+	2	O3	+	4	H2O	→	2	MnO(OH)2(s)	+	2	O2	+	4	H+	Ozone	will	also	oxidize	dissolved	hydrogen	sulfide	in
water	to	sulfurous	acid:	3	O3	+	H2S	→	H2SO3	+	3	O2	These	three	reactions	are	central	in	the	use	of	ozone-based	well	water	treatment.	However,	the	most	widely	accepted	scientific	assessments	relating	to	climate	change	(e.g.	the	Intergovernmental	Panel	on	Climate	Change	Third	Assessment	Report)[68]	suggest	that	the	radiative	forcing	of
tropospheric	ozone	is	about	25%	that	of	carbon	dioxide.	The	first	major	change	was	that	car	emission	testing	was	expanded	across	the	state	to	more	counties	that	did	not	previously	mandate	emissions	testing,	like	areas	of	Larimer	and	Weld	County.	Desalination.	The	most	important	absorption	is	the	Hartley	band,	extending	from	slightly	above	300	nm
down	to	slightly	above	200	nm.	6:	65–92.	For	example,	lead(II)	sulfide	is	oxidized	to	lead(II)	sulfate:	PbS	+	4	O3	→	PbSO4	+	4	O2	Sulfuric	acid	can	be	produced	from	ozone,	water	and	either	elemental	sulfur	or	sulfur	dioxide:	S	+	H2O	+	O3	→	H2SO4	3	SO2	+	3	H2O	+	O3	→	3	H2SO4	In	the	gas	phase,	ozone	reacts	with	hydrogen	sulfide	to	form	sulfur
dioxide:	H2S	+	O3	→	SO2	+	H2O	In	an	aqueous	solution,	however,	two	competing	simultaneous	reactions	occur,	one	to	produce	elemental	sulfur,	and	one	to	produce	sulfuric	acid:	H2S	+	O3	→	S	+	O2	+	H2O	3	H2S	+	4	O3	→	3	H2SO4	With	alkenes	and	alkynes	Main	article:	ozonolysis	Alkenes	can	be	oxidatively	cleaved	by	ozone,	in	a	process	called
ozonolysis,	giving	alcohols,	aldehydes,	ketones,	and	carboxylic	acids,	depending	on	the	second	step	of	the	workup.	PMID	15223065.	"Ambient	ozone	and	pulmonary	innate	immunity".	^	Desqueyroux,	H.;	Pujet,	J.	This	conversion	of	UV	light	into	kinetic	energy	warms	the	stratosphere.	30	(3):	99–113.	^	Ibanez,	Jorge	G.;	Rodrigo	Mayen-Mondragon;	M.
Retrieved	2016-07-05.	Acdb-ext.gsfc.nasa.gov	(2006-09-20).	^	"Battery	History".	67	(2):	196–211.	In	1908	artificial	ozonisation	the	Central	Line	of	the	London	Underground	was	introduced	as	an	aerial	disinfectant.	New	York:	Garland	Science;	2001.	doi:10.1016/j.ecoenv.2016.03.004.	Beaumont,	California	had	as	its	official	slogan	"Beaumont:	Zone	of
Ozone",	as	evidenced	on	postcards	and	Chamber	of	Commerce	letterhead.[14]	Naturalists	working	outdoors	often	considered	the	higher	elevations	beneficial	because	of	their	ozone	content.	49:	10–18.	Retrieved	2022-05-13.	S2CID	96019177.	Electrolytic	Electrolytic	ozone	generation	(EOG)	splits	water	molecules	into	H2,	O2,	and	O3.	Retrieved	19
April	2022.	R.;	van	Donkelaar,	A.;	Martin,	R.	doi:10.1016/j.aquaeng.2005.10.001.	H.	A	strong	tingle	would	indicate	a	battery	with	a	strong	charge,	the	absence,	a	discharged	battery.	33	(3):	538–551.	Proceedings	of	the	Water	Environment	Federation	2018.	178	(9):	66.	^	a	b	IEC	60086-2-2011	§7.6.1.12	^	Lee,	Arthur	(2002-06-28).	The	regime	of	typical
gas	pressures	is	around	2	bars	(200	kPa)	absolute	in	oxygen	and	3	bars	(300	kPa)	absolute	in	air.	Use	of	an	oxygen	concentrator	can	further	increase	the	ozone	production	and	further	reduce	the	risk	of	nitric	acid	formation	by	removing	not	only	the	water	vapor,	but	also	the	bulk	of	the	nitrogen.	pp.	882–883.	References	^	a	b	c	d	e	NIOSH	Pocket
Guide	to	Chemical	Hazards.	The	slower	step,	the	bimolecular	reaction,	is	the	one	that	determines	the	rate	of	product	formation,	and	considering	that	this	step	gives	rise	to	two	oxygen	molecules	the	rate	law	has	this	form:	V	=	2	K2	·	[O]	·	[O3]	However,	this	equation	depends	on	the	concentration	of	oxygen	(intermediate),	which	can	be	determined
considering	the	first	step.	If	interested,	daily	air	quality	readings	can	be	found	at	the	Colorado	Department	of	Public	Health	and	Environment's	website.[64]	As	noted	earlier,	Denver	continues	to	experience	high	levels	of	ozone	to	this	day.	Disinfect	cooling	towers	and	control	Legionella	with	reduced	chemical	consumption,	water	bleed-off	and
increased	performance.	Philosophical	Transactions	of	the	Royal	Society	A.	doi:10.1177/1178630217737551.	ISBN	9780792382454.	^	Bailey,	P.	There,	unstructured	absorption	bands	are	useful	for	detecting	high	ambient	concentrations	of	ozone,	but	are	so	weak	that	they	do	not	have	much	practical	effect.	doi:10.1021/cen-v087n011.p009a.	Hospital
Development.	NIST:	National	Institute	of	Standards	and	Technology.	(2006).	(2012).	11	(4):	666–671.	China	loses	about	one	third	of	its	potential	wheat	production	and	one	fourth	of	its	rice	production.[121][122]	Safety	regulations	Because	of	the	strongly	oxidizing	properties	of	ozone,	ozone	is	a	primary	irritant,	affecting	especially	the	eyes	and
respiratory	systems	and	can	be	hazardous	at	even	low	concentrations.	At	77	K	(−196.2	°C;	−321.1	°F),	atomic	hydrogen	reacts	with	liquid	ozone	to	form	a	hydrogen	superoxide	radical,	which	dimerizes:[36]	H	+	O3	→	HO2	+	O	2	HO2	→	H2O4	Ozone	decomposition	Types	of	ozone	decomposition	Ozone	is	a	toxic	substance,[37][38]	commonly	found	or
generated	in	human	environments	(aircraft	cabins,	offices	with	photocopiers,	laser	printers,	sterilizers...)	and	its	catalytic	decomposition	is	very	important	to	reduce	pollution.	"THE	HISTORY	OF	OZONE.	44	(2–3):	125–131.	Postharvest	Biology	and	Technology.	195:	A2352.	"Experimental	analysis	of	a	novel	ozone	generator	configuration	for	use	in
water	treatment	applications".	"Tables	of	Ozone	Properties".	In	an	even	more	specific	context,	this	can	also	name	the	non-radical	singlet	ground	state,	whereas	the	diradical	state	is	named	trioxidanediyl.	82	(10):	1546.	Reuters.	Together,	these	changes	in	the	epithelial	barrier	help	make	individuals	more	susceptible	to	pulmonary	infections.[80]
Inhaling	ozone	not	only	affects	the	immune	system	and	lungs,	but	it	may	also	affect	the	heart	as	well.	7	(2):	47–59.	"Ground-level	Ozone	Basics".	"The	exposure-response	curve	for	ozone	and	risk	of	mortality	and	the	adequacy	of	current	ozone	regulations".	^	Lestan,	D.;	Hanc,	A.;	Finzgar,	N.	doi:10.1164/rccm.201507-1418oc.	The	commutator	of	the
motor	generates	sparks	which	in	turn	produce	ozone.	Electric	motors	using	brushes	can	generate	ozone	from	repeated	sparking	inside	the	unit.	^	Jongen,	W	(2005).	114	(4):	532–6.	^	Half-life	time	of	ozone	as	a	function	of	air	conditions	and	movement	McClurkin,	J.D.*#1,	Maier,	D.E.2.	doi:10.5073/jka.2010.425.167.326	^	Koike,	K;	Nifuku,	M;	Izumi,
K;	Nakamura,	S;	Fujiwara,	S;	Horiguchi,	S	(2005).	This	reaction	can	create	smaller	quantities	of	ozone	for	research	purposes.[31]	O3(g)	+	2H+	+	2e−	⇌	O2(g)	+	H2O			E°=	2.075V[32]	This	can	be	observed	as	an	unwanted	reaction	in	a	Hoffman	gas	apparatus	during	the	electrolysis	of	water	when	the	voltage	is	set	above	the	necessary	voltage.
www.federalregister.gov.	Unsourced	material	may	be	challenged	and	removed.	ISBN	978-0-13-066997-1.	292	(1):	012062.	^	Keutgen,	A.J.;	Pawelzik,	E.	It	is	present	in	very	low	concentrations	throughout	the	latter,	with	its	highest	concentration	high	in	the	ozone	layer	of	the	stratosphere,	which	absorbs	most	of	the	Sun's	ultraviolet	(UV)	radiation.
Retrieved	March	20,	2019,	from	colorado.org	^	a	b	c	Evans,	Jason	M.;	Helmig,	Detlev	(February	2017).	Environmental	Research.	Journal	of	Molecular	Spectroscopy.	52:	4313.	^	Menzel,	D.	New	electrolytic	methods	can	achieve	up	20%	to	30%	dissolved	ozone	concentrations	in	output	water.	^	"Chemical	Synthesis	with	Ozone".	Archived	from	the
original	on	2020-01-10.	^	Jerrett,	Michael;	Burnett,	Richard	T.;	Pope,	C.	The	reaction	can	be	summarized	as	follows:[25]	3	O	2	→	e	l	e	c	t	r	i	c	i	t	y	2	O	3	{\displaystyle	{\ce	{3O2	->[electricity]	2O3}}}	Applications	Industry	The	largest	use	of	ozone	is	in	the	preparation	of	pharmaceuticals,	synthetic	lubricants,	and	many	other	commercially	useful
organic	compounds,	where	it	is	used	to	sever	carbon-carbon	bonds.[25]	It	can	also	be	used	for	bleaching	substances	and	for	killing	microorganisms	in	air	and	water	sources.[138]	Many	municipal	drinking	water	systems	kill	bacteria	with	ozone	instead	of	the	more	common	chlorine.[139]	Ozone	has	a	very	high	oxidation	potential.[140]	Ozone	does	not
form	organochlorine	compounds,	nor	does	it	remain	in	the	water	after	treatment.	"Performance	evaluation	of	fan	and	comb	shaped	plasma	reactors	for	distribution	of	generated	ozone	in	a	confined	space".	doi:10.1016/0022-2852(70)90148-7.	Several	megawatts	of	electrical	power	may	be	installed	in	large	facilities,	applied	as	single	phase	AC	current
at	50	to	8000	Hz	and	peak	voltages	between	3,000	and	20,000	volts.	Applied	Physics	Letters.	Aquacultural	Engineering.	Nature	Climate	Change.	Archived	from	the	original	on	2004-02-17.	"The	History	of	Ozone.	Archived	from	the	original	(PDF)	on	2017-02-23.	Storing	rubber	products	in	close	proximity	to	a	DC	electric	motor	can	accelerate	ozone
cracking.	PMID	26647366.	J.	p.	2.	Indoor	Air.	Journal	of	Chemical	&	Engineering	Data.	Bibcode:2017PLoSO..1277937D.	ISBN	978-0-12-647481-7.	Ground-level	ozone	pollution	(tropospheric	ozone)	is	created	near	the	Earth's	surface	by	the	action	of	daylight	UV	rays	on	these	precursors.	Retrieved	2018-02-16.	PMC	1440818.	doi:10.1063/1.4712068.	^
The	granularity	of	IEC	nomenclature	means	that	each	cell	may	have	more	than	one	match.	Ozone	in	the	ozone	layer	filters	out	sunlight	wavelengths	from	about	200	nm	UV	rays	to	315	nm,	with	ozone	peak	absorption	at	about	250	nm.[50]	This	ozone	UV	absorption	is	important	to	life,	since	it	extends	the	absorption	of	UV	by	ordinary	oxygen	and
nitrogen	in	air	(which	absorb	all	wavelengths	<	200	nm)	through	the	lower	UV-C	(200–280	nm)	and	the	entire	UV-B	band	(280–315	nm).	37	(4):	453–460.	doi:10.1021/je00103a031.	Ozone	air	pollution	Further	information:	Ground	level	ozone	and	Climate	change	Red	Alder	leaf,	showing	discolouration	caused	by	ozone	pollution[97]	Signboard	in
Gulfton,	Houston	indicating	an	ozone	watch	Ozone	precursors	are	a	group	of	pollutants,	predominantly	those	emitted	during	the	combustion	of	fossil	fuels.	doi:10.1073/pnas.1818859116.	A.	The	atmospheric	lifetime	of	tropospheric	ozone	is	about	22	days;	its	main	removal	mechanisms	are	being	deposited	to	the	ground,	the	above-mentioned	reaction
giving	HO•,	and	by	reactions	with	OH	and	the	peroxy	radical	HO2•.[52]	There	is	evidence	of	significant	reduction	in	agricultural	yields	because	of	increased	ground-level	ozone	and	pollution	which	interferes	with	photosynthesis	and	stunts	overall	growth	of	some	plant	species.[53][54]	The	United	States	Environmental	Protection	Agency	is	proposing	a
secondary	regulation	to	reduce	crop	damage,	in	addition	to	the	primary	regulation	designed	for	the	protection	of	human	health.	^	Lin,	S.;	Liu,	X.;	Le,	L.	B.	doi:10.2807/esm.10.07.00552-en.	2022-01-21.	^	Roca	Sánchez,	Anna	(2015-09-01).	References	^	a	b	"9-Volt	Battery	Safety".	D.	Retrieved	2008-01-14.	29	January	2017.	Retrieved	28	February
2022.	"The	History	of	Ozone:	The	Schönbein	Period,	1839–1868"	(PDF).	It	can	also	be	generated	by	a	high	voltage	arc.	T.;	Dales,	R.	^	Harris,	Daniel	C.	The	innate	and	adaptive	immune	systems.	"Concerns	over	plan	to	use	ozone	to	disinfect	classrooms	in	Wales".	^	"Decontamination:	Ozone	scores	on	spores".	However,	even	in	this	"layer",	the	ozone
concentrations	are	only	two	to	eight	parts	per	million,	so	most	of	the	oxygen	there	is	dioxygen,	O2,	at	about	210,000	parts	per	million	by	volume.[48]	Ozone	in	the	stratosphere	is	mostly	produced	from	short-wave	ultraviolet	rays	between	240	and	160	nm.	PMID	28520817.	Under	laboratory	conditions,	Half-Life	Time	(HLT)	will	average	~1500	minutes
(25	hours)	in	still	air	at	room	temperature	(24	°C),	zero	humidity	with	zero	air	changes	per	hour	(ACH).[29]	As	such,	in	typical	office	or	home	environment,	where	air	changes	per	hour	vary	between	5	and	8	ACH,[citation	needed]	ozone	has	a	half	life	of	as	short	as	thirty	minutes.[citation	needed]	2	O3	→	3	O2	This	reaction	proceeds	more	rapidly	with
increasing	temperature.	Once	it	has	decayed,	it	leaves	no	taste	or	odour	in	drinking	water.	Ozone	can	also	cleave	alkynes	to	form	an	acid	anhydride	or	diketone	product.[33]	If	the	reaction	is	performed	in	the	presence	of	water,	the	anhydride	hydrolyzes	to	give	two	carboxylic	acids.	Wiley.	Retrieved	29	November	2012.{{cite	web}}:	CS1	maint:	unfit
URL	(link)	Further	reading	Greenwood,	Norman	N.;	Earnshaw,	Alan	(1997).	^	Arihara,	Kazuki;	Terashima,	Chiaki;	Fujishimam	Akira	(2007).	^	Paul	Wentworth;	Nieva,	J;	Takeuchi,	C;	Galve,	R;	Wentworth,	AD;	Dilley,	RB;	Delaria,	GA;	Saven,	A;	et	al.	^	Shimanouchi,	T.	26:	63.;	Collective	Volume,	vol.	3,	p.	673	^	Dohan,	J.	Infection	Control	and	Hospital
Epidemiology.	American	Journal	of	Respiratory	and	Critical	Care	Medicine.	^	Croué,	J.	The	Canadian	Centre	for	Occupation	Safety	and	Health	reports	that:	Even	very	low	concentrations	of	ozone	can	be	harmful	to	the	upper	respiratory	tract	and	the	lungs.	A.;	Fitzgerald,	R.;	Campbell,	D.	^	"Alternative	Disinfectants	and	Oxidant	Guidance	Manual"
(PDF).	"Ozone's	Health	Impact".	ISSN	2045-2322.	This	section	examines	the	health	impacts	of	fossil	fuel	burning,	which	raises	ground	level	ozone	far	above	background	levels.	This	IR	band	is	also	used	to	detect	ambient	and	atmospheric	ozone	although	UV-based	measurements	are	more	common.[45]	The	electromagnetic	spectrum	of	ozone	is	quite
complex.	Retrieved	2014-01-22.	However,	it	is	possible	to	increase	the	overpotential	of	oxygen	by	careful	catalyst	selection	such	that	ozone	is	preferentially	produced	under	electrolysis.	^	Rethinking	the	Ozone	Problem	in	Urban	and	Regional	Air	Pollution.	25.8	mm,	Length:	49.8	mm	-41.5	mm	ex	contacts	PP6	9	volt	010.	The	severity	of	injury	depends
on	both	the	concentration	of	ozone	and	the	duration	of	exposure.	US	EPA	report	questioning	effectiveness	or	safety	of	ozone	generators	sold	as	air	cleaners	Ground-level	ozone	information	from	the	American	Lung	Association	of	New	England	Retrieved	from	"	2Form	of	small	battery	"9-Volt"	redirects	here.	After	a	sequence	of	cleavage	and
rearrangement,	an	organic	ozonide	is	formed.	PMC	5692127.	^	American	Lung	Association.	Alternatively	six	1.6-volt	Li–FeS2	cells	may	be	used,	giving	1604LF	(or	6FR61	in	IEC).	"Ambient	pollution	and	blood	pressure	in	cardiac	rehabilitation	patients".	Coronal	discharge	method	A	homemade	ozone	generator.	doi:10.1021/cr0205255.	"Ozone
decomposition".	K.;	Legube,	B.	^	Air	Quality	In	Airplanes:	Blame	Ozone	And	Natural	Oils	On	Skin.	^	Life	Cycle	Assessment	Methodology	Sufficient	to	Support	Public	Declarations	and	Claims,	Committee	Draft	Standard,	Version	2.1.	Scientific	Certification	Systems,	February	2011.	"Parameters	affecting	the	formation	of	bromate	ion	during	ozonation".
In	order	to	evenly	distribute	the	micro	discharges,	a	dielectric	insulator	must	be	used	to	separate	the	metallic	electrodes	and	to	prevent	arcing.	2010	Dec	7	[Updated	2016	Aug	4].	W.;	Calfee,	C.	There	have	also	been	changes	made	to	decrease	Nitrogen	Oxides	(NOx)	and	Volatile	Organic	Compound	(VOC)	emissions,	which	should	help	lower	ozone
levels.	(2007).	(2010).	Although	the	transistors	would	theoretically	operate	from	lower	voltages,	the	point-contact	transistors	used	in	1954	had	to	be	operated	very	close	to	their	VCB0	limit	in	order	to	get	the	required	frequency	response.	ISBN	9780716776949.	The	Practitioner:	A	Journal	of	Therapeutics	and	Public	Health.	Organic	Chemistry,	9th
Edition.	It	is	also	unstable	at	high	concentrations,	decaying	into	ordinary	diatomic	oxygen.	(2003).	^	Turner,	M.	Retrieved	2020-01-10.{{cite	web}}:	CS1	maint:	archived	copy	as	title	(link)	^	Smith,	L.	"Long-term	ozone	exposure	increases	the	risk	of	developing	the	acute	respiratory	distress	syndrome".	ISSN	1758-6798.Lay	summary	report:	"Ozone
may	be	heating	the	planet	more	than	we	realize".	A	cyclic	form	has	been	predicted	but	not	observed.	"Ozone	in	indoor	environments:	concentration	and	chemistry".	Silicone	rubbers	are	usually	adequate	for	use	as	gaskets	in	ozone	concentrations	below	1	wt%,	such	as	in	equipment	for	accelerated	aging	of	rubber	samples.	However,	tropospheric	ozone
is	a	short-lived	greenhouse	gas,	which	decays	in	the	atmosphere	much	more	quickly	than	carbon	dioxide.	D.;	Brook,	J.	Bibcode:1911RSPSB..84..404H.	S.;	Ostro,	B.	^	Rubin,	Mordecai	B.	^	Matsumi,	Yutaka;	Kawasaki,	Masahiro	(2003).	I.;	Greenwood,	F.	^	Choudhury,	Bhaswati;	Portugal,	Sherlie;	Johnson,	Judith	A.;	Roy,	Subrata	(2020).	Mercury-oxide
batteries	of	this	format,	once	common,	have	not	been	manufactured	in	many	years	due	to	their	mercury	content.	Severe	and	permanent	lung	injury	or	death	could	result	from	even	a	very	short-term	exposure	to	relatively	low	concentrations."[123]	To	protect	workers	potentially	exposed	to	ozone,	U.S.	Occupational	Safety	and	Health	Administration	has
established	a	permissible	exposure	limit	(PEL)	of	0.1	μmol/mol	(29	CFR	1910.1000	table	Z-1),	calculated	as	an	8-hour	time	weighted	average.	B.;	Broadwin,	R.;	Basu,	R.;	Green,	R.	Eur-lex.europa.eu.	"Microbiological	aspects	of	ozone	applications	in	food:	a	review".	When	high	voltage	is	applied	to	the	foil	leads,	electricity	will	discharge	between	the	dry
dioxygen	in	the	middle	and	form	O3	and	O2	which	will	flow	out	the	top	port.	Retrieved	2022-02-12.	The	regime	of	applied	concentrations	ranges	from	1%	to	5%	(in	air)	and	from	6%	to	14%	(in	oxygen)	for	older	generation	methods.	PMID	11766819.	Environmental	Health	Insights.	"Coriolis	interaction	and	anharmonic	potential	function	of	ozone	from
the	microwave	spectra	in	the	excited	vibrational	states".	The	dominating	parameter	influencing	ozone	generation	efficiency	is	the	gas	temperature,	which	is	controlled	by	cooling	water	temperature	and/or	gas	velocity.	Comptes	rendus	de	l'Académie	des	sciences.	Ozone	therapy	Ozoneweb	Ozonolysis	Polymer	degradation	Sterilization	(microbiology)
Provide	possible	^	This	vapor	pressure	is	for	the	critical	temperature,	which	is	below	room	temperature.	PMID	16581541.	Protecting	the	ozone	layer	:	lessons,	models,	and	prospects	;	[product	of	the	Tenth	Anniversary	Colloquium	of	the	Montreal	Protocol,	held	on	September	13,	1997	;	part	of	a	series	of	events	held	in	Montreal	to	mark	the	tenth
anniversary	of	the	signing	of	the	Montreal	Protocol	on	Substances	that	Deplete	the	Ozone	Layer,	September	16,	1987].	^	Dickie,	Gloria	(2022-01-17).	Ozone-Information.com.	However,	they	also	produce	nitrogen	oxides	as	a	by-product.	Immediately	Dangerous	to	Life	or	Health	Concentrations	(IDLH).	History	Christian	Friedrich	Schönbein	(18
October	1799	–	29	August	1868)	A	prototype	ozonometer	built	by	John	Smyth	in	1865	In	1785,	the	Dutch	chemist	Martinus	van	Marum	was	conducting	experiments	involving	electrical	sparking	above	water	when	he	noticed	an	unusual	smell,	which	he	attributed	to	the	electrical	reactions,	failing	to	realize	that	he	had	in	fact	created	ozone.[6]	A	half
century	later,	Christian	Friedrich	Schönbein	noticed	the	same	pungent	odour	and	recognized	it	as	the	smell	often	following	a	bolt	of	lightning.	(1982).	The	ozone	molecule	can	then	absorb	a	UV-C	photon	and	dissociate	O3	→	O	+	O2	+	kinetic	energy	The	excess	kinetic	energy	heats	the	stratosphere	when	the	O	atoms	and	the	molecular	oxygen	fly	apart
and	collide	with	other	molecules.	Retrieved	2007-02-11.	Oxygen	starts	to	absorb	weakly	at	240	nm	in	the	Herzberg	bands,	but	most	of	the	oxygen	is	dissociated	by	absorption	in	the	strong	Schumann–Runge	bands	between	200	and	160	nm	where	ozone	does	not	absorb.	^	"Is	O3	Diamagnetic	in	Nature?".	(n.d.).	^	"Measured	Ozone	Depletion".	F.;
Spanjaard,	Lodewijk	(October	2006).	Epa.gov.	doi:10.1111/j.1365-2621.2001.tb15196.x.	^	Mujovic,	Selman;	Foster,	John	E.	PMC	2599770.	(2001).	^	Wilson,	Elizabeth	K.	R.	Many	hospitals	around	the	world	use	large	ozone	generators	to	decontaminate	operating	rooms	between	surgeries.	"Oxygen	3"	redirects	here.	Retrieved	January	14,	2014.	At
temperatures	below	80	K	(−193.2	°C;	−315.7	°F),	it	forms	a	violet-black	solid.[24]	Most	people	can	detect	about	0.01	μmol/mol	of	ozone	in	air	where	it	has	a	very	specific	sharp	odour	somewhat	resembling	chlorine	bleach.	"Health	Effects	of	Ozone	Pollution".	^	Bell,	ML;	Peng,	RD;	Dominici,	F	(2006).	^	NASA	GODDARD	HOMEPAGE	FOR
TROPOSPHERIC	OZONE	NASA	Goddard	Space	Flight	Center	Code	613.3,	Chemistry	and	Dynamics	Branch.	Archived	from	the	original	on	2011-07-21.	Quantitative	Chemical	Analysis.	PMID	29869579.	Ah	55	mm	61	mm	200	mm	PP9	9	volt	050.	From	California	Air	Resources	Board.	^	a	b	Mutters,	Randall	(March	1999).	The	inner	core	should	have	a
length	of	metal	foil	inserted	into	it	connected	to	one	side	of	the	power	source.	"Statistical	behavior	of	ozone	in	urban	environment".	Cold	plasma	In	the	cold	plasma	method,	pure	oxygen	gas	is	exposed	to	a	plasma	created	by	DBD.	Batteries	of	all	types	are	manufactured	in	consumer	and	industrial	grades.	Scientists,	however,	noted	its	harmful	effects.
In	Nicole	Folchetti	(ed.).	doi:10.1098/rsta.1914.0001.	9	(4):	315–334.	"Effects	of	chronic	elevated	ozone	concentration	on	the	redox	state	and	fruit	yield	of	red	pepper	plant	Capsicum	baccatum".	^	"9	Volt	Batteries	a	Fire	Hazard".	The	ozone	at	ground	level	is	primarily	from	fossil	fuel	precursors,	but	methane	is	a	natural	precursor,	and	the	very	low
natural	background	level	of	ozone	at	ground	level	is	considered	safe.	(1985).	They	produce	far	greater	quantities	of	ozone	in	a	given	time	compared	to	ultraviolet	production	that	has	about	2%	efficiency.	California	Polytechnic	State	University.	Seaton	(2001).	doi:10.1038/srep23792.	E.;	Krewski,	D.	PMID	14605372.	PMC	4872664.	According	to	the
U.S.	Food	and	Drug	Administration	(FDA),	it	is	"amending	the	food	additive	regulations	to	provide	for	the	safe	use	of	ozone	in	gaseous	and	aqueous	phases	as	an	antimicrobial	agent	on	food,	including	meat	and	poultry."	Studies	at	California	Polytechnic	University	demonstrated	that	0.3	μmol/mol	levels	of	ozone	dissolved	in	filtered	tapwater	can
produce	a	reduction	of	more	than	99.99%	in	such	food-borne	microorganisms	as	salmonella,	E.	American	Cancer	Society.	Archived	from	the	original	(PDF)	on	2018-05-27.	PMID	11493720.	ISBN	9780521412599.	Archived	from	the	original	(PDF)	on	31	March	2016.	Elevated	ozone	exposure	can	occur	on	passenger	aircraft,	with	levels	depending	on
altitude	and	atmospheric	turbulence.[125]	United	States	Federal	Aviation	Administration	regulations	set	a	limit	of	250	nmol/mol	with	a	maximum	four-hour	average	of	100	nmol/mol.[126]	Some	planes	are	equipped	with	ozone	converters	in	the	ventilation	system	to	reduce	passenger	exposure.[125]	Production	Ozone	production	demonstration,	Fixed
Nitrogen	Research	Laboratory,	1926	Ozone	generators,	or	ozonators,[127]	are	used	to	produce	ozone	for	cleaning	air	or	removing	smoke	odours	in	unoccupied	rooms.	doi:10.1002/j.1551-8833.1993.tb05922.x.	^	World	Health	Organization.	T.;	Brook,	J.	Inorganic	Chemistry	(2nd	ed.).	Ozone	causes	short-term	autonomic	imbalance	leading	to	changes	in
heart	rate	and	reduction	in	heart	rate	variability;[83]	and	high	levels	exposure	for	as	little	as	one-hour	results	in	a	supraventricular	arrhythmia	in	the	elderly,[84]	both	increase	the	risk	of	premature	death	and	stroke.	doi:10.1007/s12026-010-8180-z.	2007-04-01.	S2CID	11099904.	H.;	Coull,	B.	Environmental	Health	Perspectives.	^	a	b	Bortolin,	Rafael
Calixto;	Caregnato,	Fernanda	Freitas;	Divan,	Armando	Molina;	Reginatto,	Flávio	Henrique;	Gelain,	Daniel	Pens;	Moreira,	José	Cláudio	Fonseca	(2014-02-01).	^	US	EPA,	OAR	(2015-05-29).	doi:10.1080/15287398409530493.	EPBAEurope.net.	CN−	+	O3	→	CNO−	+	O2	Ozone	will	also	completely	decompose	urea:[43]	(NH2)2CO	+	O3	→	N2	+	CO2	+	2
H2O	Spectroscopic	properties	Ozone	is	a	bent	triatomic	molecule	with	three	vibrational	modes:	the	symmetric	stretch	(1103.157	cm−1),	bend	(701.42	cm−1)	and	antisymmetric	stretch	(1042.096	cm−1).[44]	The	symmetric	stretch	and	bend	are	weak	absorbers,	but	the	antisymmetric	stretch	is	strong	and	responsible	for	ozone	being	an	important
minor	greenhouse	gas.	W.;	Holford,	T.	At	production	capacities	higher	than	20	kg	per	hour,	a	gas/water	tube	heat-exchanger	may	be	utilized	as	ground	electrode	and	assembled	with	tubular	high-voltage	electrodes	on	the	gas-side.	^	a	b	Block,	J.	"Ambient	PM2.	61	(7):	1012–1019.	(2003)	[1977].	doi:10.1164/rccm.201508-1633oc.	The	ozone
decomposition	consists	of	two	elementary	steps:	The	first	one	corresponds	to	a	unimolecular	reaction	because	one	only	molecule	of	ozone	decomposes	into	two	products	(molecular	oxygen	and	oxygen).	"A	Role	For	Ozone	Pollution	In	Lung	Cancer	Progression".	^	Jacques-Louis	Soret	(1865).	"Laboratory	Experiments	on	the	Electrochemical
Remediation	of	the	Environment.	"Stratospheric	ozone	depletion	and	tropospheric	ozone	increases	drive	Southern	Ocean	interior	warming".	There	is	also	not	normally	a	need	for	expensive	off-gas	mechanisms,	and	no	need	for	air	driers	or	oxygen	concentrators	which	require	extra	costs	and	maintenance.	5,	O3,	and	NO2	exposures	and	associations
with	mortality	over	16	years	of	follow-up	in	the	Canadian	Census	Health	and	Environment	Cohort	(CanCHEC)".	129	(3):	506.	^	Keller-Rudek,	Hannelore.	Please	help	improve	this	article	by	adding	citations	to	reliable	sources.	"The	Surgical	Uses	of	Ozone".	Such	materials	can	be	protected	by	adding	antiozonants,	such	as	waxes,	which	bond	to	the
surface	to	create	a	protective	film	or	blend	with	the	material	and	provide	long	term	protection.	116	(7):	A302–A305.	"22".	6	(1):	23792.	"Asthma	admissions	and	thunderstorms:	a	study	of	pollen,	fungal	spores,	rainfall,	and	ozone".	Ozone	as	a	greenhouse	gas	Although	ozone	was	present	at	ground	level	before	the	Industrial	Revolution,	peak
concentrations	are	now	far	higher	than	the	pre-industrial	levels,	and	even	background	concentrations	well	away	from	sources	of	pollution	are	substantially	higher.[66][67]	Ozone	acts	as	a	greenhouse	gas,	absorbing	some	of	the	infrared	energy	emitted	by	the	earth.	International	Journal	of	Environmental	Studies.	Journal	of	Food	Science.	^	"Fire	in	the
Sky".	"Association	between	ozone	and	hospitalization	for	respiratory	diseases	in	16	Canadian	cities".	(1998).	^	"Secrets	of	'bracing'	sea	air	bottled	by	scientists".	pp.	83–141.	^	Weaver,	Matthew	(30	August	2021).	New	York,	NY:	Academic	Press.	Bibcode:2012ApPhL.100s3502Z.	VUV	ozone	generators,	unlike	corona	discharge	generators,	do	not
produce	harmful	nitrogen	by-products	and	also	unlike	corona	discharge	systems,	VUV	ozone	generators	work	extremely	well	in	humid	air	environments.	This	is	why	ozone	is	not	produced	during	typical	water	electrolysis.	"Long-term	ozone	exposure	and	mortality	in	a	large	prospective	study".	IOP	Conference	Series:	Earth	and	Environmental	Science.
"Photochemical	Generation	of	Ozone:	Present	State-of-the-Art".	Essentially	all	UVC	(100–280	nm)	is	blocked	by	dioxygen	(at	100–200	nm)	or	by	ozone	(at	200–280	nm)	in	the	atmosphere.	Archived	from	the	original	on	2010-03-16.	Ozone	is	a	powerful	oxidant	(far	more	so	than	dioxygen)	and	has	many	industrial	and	consumer	applications	related	to
oxidation.	The	cooler	the	water,	the	better	the	ozone	synthesis.	100:	114–121.	doi:10.1016/j.freeradbiomed.2004.04.024.	PMID	27029386.	Its	use	can	minimize	bacterial	growth,	control	parasites,	eliminate	transmission	of	some	diseases,	and	reduce	or	eliminate	"yellowing"	of	the	water.	213	(497–508):	1–26.	114	(4):	A240.	PMID	19279340.	European
Respiratory	Journal.	Retrieved	2007-05-30.	(2019,	January	04).	A.;	Farizha,	K.	The	move	proved	controversial,	since	the	Agency's	own	scientists	and	advisory	board	had	recommended	lowering	the	standard	to	60	nmol/mol.[100]	Many	public	health	and	environmental	groups	also	supported	the	60	nmol/mol	standard,[107]	and	the	World	Health
Organization	recommends	100	µg/m3	(51	nmol/mol).[108]	On	January	7,	2010,	the	U.S.	Environmental	Protection	Agency	(EPA)	announced	proposed	revisions	to	the	National	Ambient	Air	Quality	Standard	(NAAQS)	for	the	pollutant	ozone,	the	principal	component	of	smog:	...	doi:10.1149/1.2123890.	Houston	has	a	reading	of	around	41	nmol/mol,	while
Mexico	City	is	far	more	hazardous,	with	a	reading	of	about	125	nmol/mol.[54]	Low	level	ozone,	or	tropospheric	ozone,	is	the	most	concerning	type	of	ozone	pollution	in	urban	areas	and	is	increasing	in	general.[55]	Ozone	pollution	in	urban	areas	affects	denser	populations,	and	is	worsened	by	high	populations	of	vehicles,	which	emit	pollutants	NO2	and
VOCs,	the	main	contributors	to	problematic	ozone	levels.[56]	Ozone	pollution	in	urban	areas	is	especially	concerning	with	increasing	temperatures,	raising	heat-related	mortality	during	heat	waves.[57]	During	heat	waves	in	urban	areas,	ground	level	ozone	pollution	can	be	20%	higher	than	usual.[58]	Ozone	pollution	in	urban	areas	reaches	higher
levels	of	exceedance	in	the	summer	and	autumn,	which	may	be	explained	by	weather	patterns	and	traffic	patterns.[56]	More	research	needs	to	be	done	specifically	concerning	which	populations	in	urban	areas	are	most	affected	by	ozone,	as	people	of	color	and	people	experiencing	poverty	are	more	affected	by	pollution	in	general,	even	though	these
populations	are	less	likely	to	be	contributing	to	pollution	levels.[59]	As	mentioned	above,	Denver,	Colorado,	is	one	of	the	many	cities	in	the	United	States	that	have	high	amounts	of	ozone.	doi:10.5254/1.3538264.	PLOS	ONE.	"Long-term	Changes	in	Extreme	Air	Pollution	Meteorology	and	the	Implications	for	Air	Quality".	^	Answer	to	follow-up
questions	from	CAFE	(2004)	Archived	2005-09-09	at	the	Wayback	Machine	(PDF)	^	EPA	Course	Developers	(2016-03-21).	Environ.	In	treated	plants,	the	ascorbate	leaf	pool	was	decreased,	while	lipid	peroxidation	and	solute	leakage	were	significantly	higher	than	in	ozone-free	controls.	Eric	(1980-01-01).	pp.	259,	269–270.	The	Colorado	Ozone	Action
Plan	was	created	in	response,	and	numerous	changes	were	implemented	from	this	plan.	Kogelschatz,	K.	^	US	Issued	10,651,014,	Subrata	Roy	&	Sherlie	Portugal,	"Compact	portable	plasma	reactor",	issued	May	12,	2020.		^	Draou,	Abdelkader;	Nemmich,	Said;	Nassour,	Kamel;	Benmimoun,	Youcef;	Tilmatine,	Amar	(2019).	C.;	Prosper,	M.;	Squinazi,	F.;
Momas,	I.	H.;	Gold,	D.	Archived	from	the	original	(PDF)	on	2016-03-03.	^	Streng,	A.	^	"DIRECTIVE	2008/50/EC	on	ambient	air	quality	and	cleaner	air	for	Europe".	Berlin:	Springer-Verlag.	It	is	isoelectronic	with	the	nitrite	anion.	^	"Tropospheric	Ozone	in	EU	–	The	consolidated	report".	QJM:	An	International	Journal	of	Medicine.	PMID	16757505.
Trioxidanediyl	(or	ozonide)	is	used,	non-systematically,	to	refer	to	the	substituent	group	(-OOO-).	The	shorter	portion	of	this	band	and	even	more	energetic	UV	causes	the	formation	of	the	ozone	layer,	when	single	oxygen	atoms	produced	by	UV	photolysis	of	dioxygen	(below	240	nm)	react	with	more	dioxygen.	Boca	Raton:	Woodhead	Publishing	Ltd.
Archived	from	the	original	on	2006-06-01.	Ozone's	odour	is	reminiscent	of	chlorine,	and	detectable	by	many	people	at	concentrations	of	as	little	as	0.1	ppm	in	air.	Ah	66	mm	65	mm	267	mm	PP11	4.5	volt	x	2	050.	PMID	17006820.	^	Mack,	Kenneth	M.;	Muenter,	J.	^	O'Connell,	Sanjida	(18	August	2009).	"Chapter	16:	Measurement	of	Ozone"	(PDF).	The
company	says	that	it	introduced	the	PP3	battery	in	1956,[8]	then	it	was	added	as	an	ANSI	standard	in	1959,	currently	known	as	ANSI-1604A.[9]	PP	(Power	Pack)	battery	family	Name	Voltage	Capacity	Depth	Width	Height	PP1	6	volt	040.	^	a	b	Health	Aspects	of	Air	Pollution	with	Particulate	Matter,	Ozone	and	Nitrogen	Dioxide.	It	is	an	allotrope	of
oxygen	that	is	much	less	stable	than	the	diatomic	allotrope	O2,	breaking	down	in	the	lower	atmosphere	to	O2	(dioxygen).	ISSN	0028-4793.	WHO-Europe	report	13–15	January	2003	(PDF)	^	Stevenson;	et	al.	However,	the	decomposition	rate	can	be	increased	working	with	higher	temperatures	but	this	would	involve	a	high	energy	cost.	123	(11):	1180–
1186.	PMC	3747041.	Ozone's	effect	on	mid-range	UV-B	rays	is	illustrated	by	its	effect	on	UV-B	at	290	nm,	which	has	a	radiation	intensity	350	million	times	as	powerful	at	the	top	of	the	atmosphere	as	at	the	surface.	Hypalon	may	be	used	with	the	restriction	that	no	water	comes	in	contact	with	it,	except	for	normal	atmospheric	levels.	Risk	and	Benefits
Group.	Environmental	Protection	Agency	(EPA).	"The	science	behind	that	fresh	seaside	smell".	LWT	-	Food	Science	and	Technology.	(March	16,	2009).	"Research	on	the	nature	of	the	odour	in	certain	chemical	reactions".	The	small	unabsorbed	part	that	remains	of	UV-B	after	passage	through	ozone	causes	sunburn	in	humans,	and	direct	DNA	damage
in	living	tissues	in	both	plants	and	animals.	"Heat	in	the	southeastern	United	States:	Characteristics,	trends,	and	potential	health	impact".	Retrieved	October	10,	2011.	193	(10):	1143–1150.	This	can	be	done	with	an	apparatus	consisting	of	two	concentric	glass	tubes	sealed	together	at	the	top	with	gas	ports	at	the	top	and	bottom	of	the	outer	tube.
PMC	2078044.	S.;	Leaderer,	B.	Ozone's	instability	with	regard	to	more	common	dioxygen	is	such	that	both	concentrated	gas	and	liquid	ozone	may	decompose	explosively	at	elevated	temperatures,	physical	shock	or	fast	warming	to	the	boiling	point.[5]	It	is	therefore	used	commercially	only	in	low	concentrations.	"Influence	of	pre-harvest	ozone
exposure	on	quality	of	strawberry	fruit	under	simulated	retail	conditions".	^	"Lab	Note	#106	Environmental	Impact	of	Arc	Suppression".	176	(1–3):	103–111.	"Ambient	particulate	air	pollution	and	cardiac	arrhythmia	in	a	panel	of	older	adults	in	Steubenville,	Ohio".	84	(573):	404–415.	Pearson	Education.	^	Schönbein,	Christian	Friedrich	(1840).
Retrieved	2016-05-16.	Type[b]	IECname[c][12]	ANSI/NEDAname[13]	Typical	capacityin	mAh	Nominal	voltages	Primary	(disposable)	Alkaline,	six-cylinder	6LR61	1604A	550	9	Alkaline,	six-stack	6LP3146[14]	1604A	550	9	Zinc–carbon	6F22	1604D	400	9	Lithium	(varies)	1604LC[d]	1200	9	Rechargeable	NiCd	6KR61	11604	120	7.2,	8.4	NiMH	6HR61
7.2H5	175-300	7.2,	8.4,	9.6	Lithium	polymer	(varies)	N/A	520	7.4	Lithium-ion	(varies)	N/A	620	7.4	Lithium	iron	phosphate	N/A	N/A	200-320	9.6	Testing	and	charging	Most	battery	voltage	testers	and	chargers	that	can	also	test	nine-volt	need	another	snap	clip	to	hold	the	battery,	while	cylindrical	batteries	often	share	a	holder	that	may	be	adjustable	in
size.	"Multimodel	ensemble	simulations	of	present-day	and	near-future	tropospheric	ozone".	(2000).	^	EPA	report	on	consumer	ozone	air	purifiers.	doi:10.1080/08958378.2018.1455772.	Ozone	will	also	detoxify	cyanides	by	converting	them	to	cyanates.	Series	in	Plasma	Physics.	"Use	of	Gaseous	Ozone	for	Eradication	of	Methicillin-Resistant
Staphylococcus	aureus	From	the	Home	Environment	of	a	Colonized	Hospital	Employee".	VUV	ozone	generators	are	used	in	swimming	pools	and	spa	applications	ranging	to	millions	of	gallons	of	water.	The	PP3	(physically	identical	to	6LR61	or	1604A)	appeared	when	portable	transistor	radios	became	common,	and	is	still	called	a	"transistor"	battery	by
some	manufacturers.	36	(1):	65–74.	"Ozone".	PMID	18629332.	doi:10.1056/NEJMoa0803894.	L.;	Chang,	Y.	There	is	evidence	linking	the	antibody-catalyzed	water-oxidation	pathway	of	the	human	immune	response	to	the	production	of	ozone.	encyclopedia.che.engin.umich.edu.	"Recherches	sur	la	densité	de	l'ozone".	On	the	other	hand,	many	critical
products,	like	gaskets	and	O-rings,	may	be	attacked	by	ozone	produced	within	compressed	air	systems.	PMID	29208081.	Archived	from	the	original	(PDF)	on	2009-03-27.	188	(4860):	712.	^	Stewart,	D.	Available	from	^	a	b	c	d	e	Janeway	CA	Jr,	Travers	P,	Walport	M,	et	al.	H.;	Hwang,	S.	The	concern	over	the	health	effects	of	the	decline	led	to	the	1987
Montreal	Protocol,	the	ban	on	the	production	of	many	ozone	depleting	chemicals	and	in	the	first	and	second	decade	of	the	21st	century	the	beginning	of	the	recovery	of	stratospheric	ozone	concentrations.	Retrieved	2006-09-12.	Production	of	ozone	is	one	of	the	potential	dangers	of	ultraviolet	germicidal	irradiation.	Archived	from	the	original	on	9
February	2022.	"Use	of	ozone	in	the	food	industry".	Embrittlement	or	shrinkage	is	the	common	mode	of	failure	of	elastomers	with	exposure	to	ozone.	^	Housecroft,	C.	The	following	is	a	reaction	for	the	combustion	of	carbon	subnitride	which	can	also	cause	higher	temperatures:	3	C4N2	+	4	O3	→	12	CO	+	3	N2	Ozone	can	react	at	cryogenic
temperatures.	Sustainable	Environment	Research.	According	to	the	American	Lung	Association,	the	Denver-Aurora	area	is	the	14th	most	ozone-polluted	area	in	the	United	States.[60]	The	problem	of	high	ozone	levels	is	not	new	to	this	area.	Ozone	Information.	^	a	b	American	Lung	Association	Scientific	and	Medical	Editorial	Review	Panel.	(2002).	360
(11):	1085–1095.	Humidity	control	can	vastly	improve	both	the	killing	power	of	the	ozone	and	the	rate	at	which	it	decays	back	to	oxygen	(more	humidity	allows	more	effectiveness).	"Chapter	8	Alkenes	and	Alkynes	–	Part	II:	Addition	Reactions	and	Synthesis".	Non-Equilibrium	Air	Plasmas	at	Atmospheric	Pressure.	C.;	Jerrett,	M.;	Pope,	III;	Krewski,	D.;
Gapstur,	S.	^	Some	types	are	not	found	in	a	battery	nomenclature,	hence	N/A.	11:	1178630217737551.	Portfolio.com.	302	(5647):	1053–6.	The	problem	is	that	this	type	of	decomposition	is	very	slow	with	temperatures	below	250	°C.	100	(19):	193502.	Aquaculture.	1998.	Barker	(ed.).	Brookes;	A.	Eng.	To	be	certified,	air	cleaners	must	be	tested	for
electrical	safety	and	ozone	emissions,	and	meet	an	ozone	emission	concentration	limit	of	0.050	parts	per	million.	In	2004,	"the	US	Environmental	Protection	Agency	designated	the	Denver	Metro/North	Front	Range	(Adams,	Arapahoe,	Boulder,	Broomfield,	Denver,	Douglas,	Jefferson,	and	parts	of	Larimer	and	Weld	counties)	as	nonattainment	for	the
1997	8-hour	ozone	standard",[61]	but	later	deferred	this	nonattainment	status	until	2007.	Nevertheless,	enough	of	UV-B	radiation	at	similar	frequency	reaches	the	ground	to	cause	some	sunburn,	and	these	same	wavelengths	are	also	among	those	responsible	for	the	production	of	vitamin	D	in	humans.	^	Le	Prestre,	Philippe	G.,	ed.	www.who.int.
Inhalation	Toxicology.	External	links	Media	related	to	PP3	batteries	at	Wikimedia	Commons	Portals:EnergyElectronics	Retrieved	from	"	26	(3):	142–148.	The	ozone	layer	has	little	effect	on	the	longer	UV	wavelengths	called	UV-A	(315–400	nm),	but	this	radiation	does	not	cause	sunburn	or	direct	DNA	damage,	and	while	it	probably	does	cause	long-term
skin	damage	in	certain	humans,	it	is	not	as	dangerous	to	plants	and	to	the	health	of	surface-dwelling	organisms	on	Earth	in	general	(see	ultraviolet	for	more	information	on	near	ultraviolet).	S2CID	198344024.	PMC	4892911.	Añel,	Juan	A.	26	(1):	48.	Exposure	of	0.1	to	1	μmol/mol	produces	headaches,	burning	eyes	and	irritation	to	the	respiratory
passages.[25]	Even	low	concentrations	of	ozone	in	air	are	very	destructive	to	organic	materials	such	as	latex,	plastics	and	animal	lung	tissue.	^	a	b	Rubin,	Mordecai	B.	ISSN	1932-6203.	91	(6–2003):	309–313.	History	of	ozone	in	Colorado.	Decrease	in	ascorbic	acid	(one	form	of	vitamin	C)	content	is	observed	but	the	positive	effect	on	total	phenol
content	and	flavonoids	can	overcome	the	negative	effect.[177]	Tomatoes	upon	treatment	with	ozone	shows	an	increase	in	β-carotene,	lutein	and	lycopene.[178]	However,	ozone	application	on	strawberries	in	pre-harvest	period	shows	decrease	in	ascorbic	acid	content.[179]	Ozone	facilitates	the	extraction	of	some	heavy	metals	from	soil	using	EDTA.
U.S.	Consumer	Product	Safety	Commission.	^	"Ambient	(outdoor)	air	pollution".	Continuous	monitors	for	ozone	are	available	from	several	suppliers.	Wilmington	Media	Ltd.	doi:10.1289/ehp.8816.	Plant	Physiology	and	Biochemistry.	Ozone's	O3	structure	was	determined	in	1865.	ISSN	0147-6513.	Retrieved	2019-03-21.{{cite	web}}:	CS1	maint:
multiple	names:	authors	list	(link)	^	Colorado	Department	of	Public	Health	and	Environment.	This	method	of	generation	can	achieve	concentrations	of	20–30%	and	is	independent	of	air	quality	because	water	is	used	as	the	source	material.	Archived	from	the	original	on	2006-09-25.	"Short-term	effects	of	low-level	air	pollution	on	respiratory	health	of
adults	suffering	from	moderate	to	severe	asthma".	(ed.).	Bibcode:1982JElS..129..506F.	^	Directive	2008/50/EC.	"Preliminary	Test	Results	on	Lithium	Batteries	Used	in	Residential	Smoke	Alarms"	(PDF).	^	Jeannie	Allen	(2003-08-22).	"Trihalomethane	formation	during	chemical	oxidation	with	chlorine,	chlorine	dioxide	and	ozone	of	ten	Italian	natural
waters".	L.;	Peters,	P.	Archived	from	the	original	on	2006-09-13.	Bibcode:2003Sci...302.1053W.	Retrieved	2008-03-24.	Archived	from	the	original	(PDF)	on	May	28,	2008.	^	Siemens,	Werner	(1857).	In	the	second	half	of	the	20th	century,	the	amount	of	ozone	in	the	stratosphere	was	discovered	to	be	declining,	mostly	because	of	increasing
concentrations	of	chlorofluorocarbons	(CFC)	and	similar	chlorinated	and	brominated	organic	molecules.	Fuel	lines	made	of	reinforced	rubber	are	also	susceptible	to	attack,	especially	within	the	engine	compartment,	where	some	ozone	is	produced	by	electrical	components.	Today	in	Science	History.	Bibcode:2022Natur.601R.487..	T.	"A	Killer	of	a
Cure".	Viton	may	be	used	with	the	restriction	of	constant	mechanical	forces	and	absence	of	humidity	(humidity	limitations	apply	depending	on	the	formulation).	S2CID	105285760.	Ozone	cracking	is	the	common	mode	of	failure	of	elastomer	seals	like	O-rings.	Retrieved	13	April	2018.	Spore	forms	of	most	pathogens	are	very	tolerant	of	atmospheric
ozone	in	concentrations	at	which	asthma	patients	start	to	have	issues.	With	metals	Ozone	will	oxidize	most	metals	(except	gold,	platinum,	and	iridium)	to	oxides	of	the	metals	in	their	highest	oxidation	state.	doi:10.1088/1755-1315/292/1/012062.	This	means	that	over	a	20-year	span,	the	global	warming	potential	of	tropospheric	ozone	is	much	less,
roughly	62	to	69	tons	carbon	dioxide	equivalent	/	ton	tropospheric	ozone.[69]	Because	of	its	short-lived	nature,	tropospheric	ozone	does	not	have	strong	global	effects,	but	has	very	strong	radiative	forcing	effects	on	regional	scales.	^	Sjöström,	Eero	(1993).	However,	UV	ozone	generators	usually	produce	ozone	with	a	concentration	of	about	0.5%	or
lower	which	limits	the	potential	ozone	production	rate.	Victorian	Britons	considered	the	resulting	smell	"bracing".[113]	Heat	waves	An	investigation	to	assess	the	joint	mortality	effects	of	ozone	and	heat	during	the	European	heat	waves	in	2003,	concluded	that	these	appear	to	be	additive.[114]	Physiology	See	also:	Trioxidane	Ozone,	along	with
reactive	forms	of	oxygen	such	as	superoxide,	singlet	oxygen,	hydrogen	peroxide,	and	hypochlorite	ions,	is	produced	by	white	blood	cells	and	other	biological	systems	(such	as	the	roots	of	marigolds)	as	a	means	of	destroying	foreign	bodies.	International	Journal	of	Chemical,	Molecular,	Nuclear,	Materials	and	Metallurgical	Engineering.	Its	half-life
varies	with	atmospheric	conditions	such	as	temperature,	humidity,	and	air	movement.	"Protection	of	Rubber	against	Ozone".	N.	Where	electrical	power	is	abundant,	ozone	is	a	cost-effective	method	of	treating	water,	since	it	is	produced	on	demand	and	does	not	require	transportation	and	storage	of	hazardous	chemicals.	37	(3):	318–24.	One	large
contributor	to	high	ozone	levels	in	the	area	is	the	oil	and	natural	gas	industry	situated	in	the	Denver-Julesburg	Basin	(DJB)	which	overlaps	with	a	majority	of	Colorado's	metropolitan	areas.	E.;	Sharpe,	A.	^	"Ozone".	^	Malig,	B.	^	a	b	Sharma,	Sumit;	Sharma,	Prateek;	Khare,	Mukesh;	Kwatra,	Swati	(May	2016).	doi:10.1016/j.postharvbio.2007.12.003.
This	is	especially	true	of	devices	using	high	voltages,	such	as	ionic	air	purifiers,	laser	printers,	photocopiers,	tasers	and	arc	welders.	doi:10.1098/rspb.1911.0086.	Overall	reaction:	2	O3	→	3	O2	Rate	law	(observed):	V	=	K	·	[O3]2	·	[O2]−1	It	has	been	determined	that	the	ozone	decomposition	follows	a	first	order	kinetics,	and	from	the	rate	law	above	it
can	be	determined	that	the	partial	order	respect	to	molecular	oxygen	is	-1	and	respect	to	ozone	is	2,	therefore	the	global	reaction	order	is	1.	The	risk	for	hospitalization	in	children	with	asthma	increases	with	chronic	exposure	to	ozone;	younger	children	and	those	with	low-income	status	are	even	at	greater	risk.[90]	Adults	suffering	from	respiratory
diseases	(asthma,[91]	COPD,[92]	lung	cancer[93])	are	at	a	higher	risk	of	mortality	and	morbidity	and	critically	ill	patients	have	an	increased	risk	of	developing	acute	respiratory	distress	syndrome	with	chronic	ozone	exposure	as	well.[94]	Ozone	produced	by	air	cleaners	Ozone	generators	sold	as	air	cleaners	intentionally	produce	the	gas	ozone.[38]
These	are	often	marketed	to	control	indoor	air	pollution,	and	use	misleading	terms	to	describe	ozone.	"The	2003	European	heat	waves".	M.;	Silvia,	M.	doi:10.1371/journal.pone.0177937.	At	typical	industrial	conditions,	almost	90%	of	the	effective	power	is	dissipated	as	heat	and	needs	to	be	removed	by	a	sufficient	cooling	water	flow.	28	February	2022.
Cambridge:	Cambridge	University	Press.	doi:10.1161/01.cir.101.11.1267.	doi:10.1161/01.cir.0000013838.94747.64.	doi:10.1289/ehp.1409495.	(2015).	Freeman.	O	+	O2	+	M	→	O3	+	M	where	"M"	denotes	the	third	body	that	carries	off	the	excess	energy	of	the	reaction.	^	"Electrochemical	Production	of	High-Concentration	Ozone-Water	Using
Freestanding	Perforated	Diamond	Electrodes".	Since	the	first	step	is	faster	and	reversible	and	the	second	step	is	slower,	the	reactants	and	products	from	the	first	step	are	in	equilibrium,	so	the	concentration	of	the	intermediate	can	be	determined	as	follows:	K	1	=	K	1	K	−	1	=	[	O	2	]	⋅	[	O	]	[	O	3	]	{\displaystyle	K_{1}={K_{1}	\over	K_{-1}}=
{[O_{2}]\cdot	[O]	\over	[O_{3}]}}	[	O	]	=	K	1	⋅	[	O	3	]	K	−	1	⋅	[	O	2	]	{\displaystyle	[O]={K_{1}\cdot	[O_{3}]	\over	K_{-1}\cdot	[O_{2}]}}	Then	using	these	equations,	the	formation	rate	of	molecular	oxygen	is	as	shown	below:	V	=	2	K	2	⋅	K	1	⋅	[	O	3	]	2	K	−	1	⋅	[	O	2	]	{\displaystyle	V={2K_{2}\cdot	K_{1}\cdot	[O_{3}]^{2}	\over	K_{-1}\cdot	[O_{2}]}}
Finally,	the	mechanism	presented	allows	to	establish	the	rate	observed	experimentally,	with	a	rate	constant	(Kobs)	and	corresponding	to	a	first	order	kinetics,	as	follows:[40]	V	=	K	o	b	s	⋅	[	O	3	]	2	[	O	2	]	=	K	o	b	s	⋅	[	O	3	]	2	⋅	[	O	2	]	−	1	{\displaystyle	V={K_{obs}\cdot	[O_{3}]^{2}	\over	[O_{2}]}=K_{obs}\cdot	[O_{3}]^{2}\cdot	[O_{2}]^{-1}}
where	K	o	b	s	=	2	K	2	⋅	K	1	K	−	1	{\displaystyle	K_{obs}={2K_{2}\cdot	K_{1}	\over	K_{-1}}}	Reduction	to	ozonides	Reduction	of	ozone	gives	the	ozonide	anion,	O−3.	Retrieved	2008-08-16.	8	(1).	N.;	Legowo,	A.	^	a	b	c	Rubin,	Mordecai	B.	The	Sun's	UV	sustains	the	ozone	layer	in	the	stratosphere	of	Earth.[130]	UV	ozone	generators	use	ambient	air
for	ozone	production,	no	air	prep	systems	are	used	(air	dryer	or	oxygen	concentrator),	therefore	these	generators	tend	to	be	less	expensive.	(July	2005).	California	Air	Resources	Board.	Retrieved	2006-09-16.	ISBN	978-0-309-04631-2.	"A	time-stratified	case-crossover	study	of	ambient	ozone	exposure	and	emergency	department	visits	for	specific
respiratory	diagnoses	in	California	(2005–2008)".	Although	low	levels	of	ozone	have	been	advertised	to	be	of	some	disinfectant	use	in	residential	homes,	the	concentration	of	ozone	in	dry	air	required	to	have	a	rapid,	substantial	effect	on	airborne	pathogens	exceeds	safe	levels	recommended	by	the	U.S.	Occupational	Safety	and	Health	Administration
and	Environmental	Protection	Agency.	"There	is	quite	a	different	atmosphere	[at	higher	elevation]	with	enough	ozone	to	sustain	the	necessary	energy	[to	work]",	wrote	naturalist	Henry	Henshaw,	working	in	Hawaii.[15]	Seaside	air	was	considered	to	be	healthy	because	of	its	believed	ozone	content;	but	the	smell	giving	rise	to	this	belief	is	in	fact	that
of	halogenated	seaweed	metabolites[16]	and	dimethyl	sulfide.[17]	Much	of	ozone's	appeal	seems	to	have	resulted	from	its	"fresh"	smell,	which	evoked	associations	with	purifying	properties.	^	Brook,	R.	2003-07-31.	In	1873	James	Dewar	and	John	Gray	McKendrick	documented	that	frogs	grew	sluggish,	birds	gasped	for	breath,	and	rabbits'	blood
showed	decreased	levels	of	oxygen	after	exposure	to	"ozonized	air",	which	"exercised	a	destructive	action".[18][9]	Schönbein	himself	reported	that	chest	pains,	irritation	of	the	mucous	membranes	and	difficulty	breathing	occurred	as	a	result	of	inhaling	ozone,	and	small	mammals	died.[19]	In	1911,	Leonard	Hill	and	Martin	Flack	stated	in	the
Proceedings	of	the	Royal	Society	B	that	ozone's	healthful	effects	"have,	by	mere	iteration,	become	part	and	parcel	of	common	belief;	and	yet	exact	physiological	evidence	in	favour	of	its	good	effects	has	been	hitherto	almost	entirely	wanting	...	CPSC.gov.	PMC	6442600.	(June	2014).	Nature.	9-volt	batteries	supplied	by	a	typical	distributor:	PP3	(or
CRV9),	PP6,	PP7,	and	PP9	are	the	PP	sizes;	A10	and	A29	the	only	other	9v	types.	"Ozone:	an	overview	of	its	toxicity	in	man	and	animals".	^	a	b	c	Montecalvo,	Joseph;	Doug	Williams.	Ozone	Treatment	of	Cyanide-Bearing	Wastes,	EPA	Report	600/2-77-104.	Archived	from	the	original	on	2007-09-29.	US	EPA.	^	"Archived	copy".	(1993).	Archived	from	the
original	(PDF)	on	2011-07-15.	6	(3):	431–436.	^	"AP300	NiMH	9	Volt	300mAh".	"Watching	Our	Ozone	Weather".	Briefly	mentioned	above,	NOx	and	VOCs	react	with	sunlight	to	create	ozone	through	a	process	called	photochemistry.	Retrieved	2008-05-17.	5	part	C.	External	links	Wikimedia	Commons	has	media	related	to	Ozone.	(January	30,	2003).	10
(4):	269–288.	76	(2):	338–350.	"The	Physiological	Influence	of	Ozone".	doi:10.1086/507966.	SparkFun.com.	Health	Perspect.	5th	edition.	PMID	16644230.	Retrieved	2010-08-23.	Radiochim.	PMID	26970882.	Retrieved	2008-10-11.	doi:10.1038/s41558-022-01320-w.	Ozone	must	not	come	in	contact	with	fishes'	gill	structures.	"Health	Effects	of	Ozone	in
the	General	Population".	The	process	was	found	to	be	worthwhile,	but	was	phased	out	by	1956.	Ah	51.5	mm	65	mm	80	mm	PP10	9	volt	150.	Natural	saltwater	(with	life	forms)	provides	enough	"instantaneous	demand"	that	controlled	amounts	of	ozone	activate	bromide	ions	to	hypobromous	acid,	and	the	ozone	entirely	decays	in	a	few	seconds	to
minutes.	A.;	Yousef,	A.	coli	0157:H7	and	Campylobacter.	It	is	often	desirable	to	contain	the	ozone.	"Estudio	cinético	de	la	descomposición	catalítica	de	ozono".	(1986),	Vanselow,	R.;	Howe,	R.	Some	examples	are	describing	it	as"energized	oxygen"	or	"pure	air",	suggesting	that	ozone	is	a	healthy	or	"better"	kind	of	oxygen.[38]	However,	according	to	the
EPA,	"ozone	is	not	effective	at	removing	many	odor-causing	chemicals"	and	"does	not	effectively	remove	viruses,	bacteria,	mold,	or	other	biological	pollutants".[38]	Furthermore,	another	report	states	that	"results	of	some	controlled	studies	show	that	concentrations	of	ozone	considerably	higher	than	these	[human	safety]	standards	are	possible	even
when	a	user	follows	the	manufacturer's	operating	instructions".[95]	The	California	Air	Resources	Board	has	a	page	listing	air	cleaners	(many	with	ionizers)	meeting	their	indoor	ozone	limit	of	0.050	parts	per	million.[96]	From	that	article:	All	portable	indoor	air	cleaning	devices	sold	in	California	must	be	certified	by	the	California	Air	Resources	Board
(CARB).	For	example,	the	NiMH	code	listed	in	the	table	(6HR61)	assumes	a	cylindrical	geometry	and	would	not	apply	to	the	pictured	NiMH	cell.	"Ozone	Overload:	Current	Standards	May	Not	Protect	Health".	New	generators,	using	electrolytic	methods,	can	achieve	higher	purity	and	dissolution	through	using	water	molecules	as	the	source	of	ozone
production.	PP3	connectors	Nine-volt	battery	snap	The	PP3	battery	has	both	terminals	in	a	snap	connector	on	one	end.	Ozone	reacts	directly	with	organic	double	bonds.	(2011).	Retrieved	22	April	2022.	"Linking	Air	Quality	and	Human	Health	Effects	Models:	An	Application	to	the	Los	Angeles	Air	Basin".	Ozone	is	a	polar	molecule	with	a	dipole	moment
of	0.53	D.[28]	The	molecule	can	be	represented	as	a	resonance	hybrid	with	two	contributing	structures,	each	with	a	single	bond	on	one	side	and	double	bond	on	the	other.	K.;	Matthay,	M.	103	(12):	4767–82.	Butterworth-Heinemann.	^	Ware,	L.	^	World	Meteorological	Organization.	BYJUS.	"Oxygen,	oxysterols,	ouabain,	and	ozone:	a	cautionary	tale".



^	Horvath	M.;	Bilitzky	L.;	Huttner	J.	"Ozone-induced	changes	of	antioxidant	capacity	of	fresh-cut	tropical	fruits".	The	Ozone	Survival	Manual.	^	"Scientists	born	on	October	18th".	^	a	b	Plaue,	J.W.;	Czerwinski,	K.R.	(2003).	ISBN	978-0-12-073102-2.	^	"Comments	of	the	American	Lung	Association,	Environmental	Defense,	Sierra	Club	on	the	U.S.
Environmental	Protection	Agency's	Proposed	Revisions	to	the	National	Ambient	Air	Quality	Standards	for	Ozone	July	11,	2007	–	72	FR	37818"	(PDF).	The	Manufacture	of	Chemicals	by	Electrolysis.	Bibcode:1970JMoSp..33..538T.	doi:10.1001/jama.290.14.1859.	doi:10.1016/S0959-8030(96)90006-X.	129:	16–24.	While	variations	of	the	"hot	spark"
coronal	discharge	method	of	ozone	production	exist,	including	medical	grade	and	industrial	grade	ozone	generators,	these	units	usually	work	by	means	of	a	corona	discharge	tube	or	ozone	plate.[128][129]	They	are	typically	cost-effective	and	do	not	require	an	oxygen	source	other	than	the	ambient	air	to	produce	ozone	concentrations	of	3–6%.	^
Tanaka,	Takehiko;	Morino,	Yonezo	(1970).	PMC	6279761.	3	(1):	34–37.	M.;	Abduh,	S.	Acta.	Archived	from	the	original	on	2011-11-04.	In	its	simplest	form,	high	voltage	AC,	such	as	the	output	of	a	neon-sign	transformer	is	connected	to	two	metal	rods	with	the	ends	placed	sufficiently	close	to	each	other	to	allow	an	arc.	October	25,	2019.	The	example
gives	LC,	the	three-volt	Li–MnO2	system.	IV.	E.;	Suh,	H.	Moran-Moran	(2005).	Use	of	an	air	dryer	can	reduce	or	eliminate	nitric	acid	formation	by	removing	water	vapor	and	increase	ozone	production.	Retrieved	6	February	2018.	{{cite	journal}}:	Cite	journal	requires	|journal=	(help)	^	Batakliev,	Todor;	Georgiev,	Vladimir;	Anachkov,	Metody;
Rakovsky,	Slavcho;	Zaikov,	Gennadi	E.	116	(13):	6001–6006.	Chemical	compound	For	other	uses,	see	Ozone	(disambiguation).	12	(4):	365–372.	The	PP3	has	a	rectangular	prism	shape	with	rounded	edges	and	two	polarized	snap	connectors	on	the	top.	(28	December	1911).	12	(January–June):	123.	Intergovernmental	Panel	on	Climate	Change.
doi:10.1016/j.postharvbio.2007.03.004.	15:	1969–1983.	doi:10.1289/ehp.1409276.	Retrieved	2006-09-23.	Modern	batteries	have	higher	capacity	and	lower	internal	resistance	than	early	versions.	^	Kuvshinov,	Dmitriy;	Lozano-Parada,	Jaime;	Siswanto,	Anggun;	Zimmerman,	William	(2014).	C.	^	IEC	60086-2011	pt2-§7.6.1.12	^	ANSI	C18.1M	Part	1	and
C18.3M	Part	1	^	"MN1604"	(PDF).	doi:10.1016/j.serj.2016.04.006.	PMID	24238720.	doi:10.1016/j.jlp.2005.07.020.	^	"Oxidation	Potential	of	Ozone".	Large	motors	that	use	brushes,	such	as	those	used	by	elevators	or	hydraulic	pumps,	will	generate	more	ozone	than	smaller	motors.	"Airplane	Air	Heavy	On	The	Ozone	–	Daily	Brief".	Because	ozone	is	a
gas,	it	directly	affects	the	lungs	and	the	entire	respiratory	system.	"Inhalation	of	fine	particulate	air	pollution	and	ozone	causes	acute	arterial	vasoconstriction	in	healthy	adults".	www.telegraph.co.uk.	It	is	common	in	the	industry	to	mislabel	some	DBD	ozone	generators	as	CD	Corona	Discharge	generators.	U.S.	Department	of	Commerce.
doi:10.1289/ehp.114-a240a.	Annual	Review	of	Fish	Diseases.	^	"Visual	Encyclopedia	of	Chemical	Engineering".	Ah	34.1	mm	35.7	mm	69.9	mm	PP7	9	volt	02.5	Ah	46	mm	46	mm	63	mm	PP8	6	volt	150.	Archived	from	the	original	on	2022-01-12.	Archived	from	the	original	on	2017-01-29.	^	Ferreira,	O;	de	Costa,	O.T.;	Ferreira,	Santos;	Mendonca,	F.
Health	Risk	and	Exposure	Assessment	for	Ozone:	Final	Report.	"The	MPI-Mainz	UV/VIS	Spectral	Atlas	of	Gaseous	Molecules	of	Atmospheric	Interest".	^	Hoffmann,	Roald	(January	2004).	The	size,	regardless	of	chemistry,	is	commonly	designated	PP3—a	designation	originally	reserved	solely	for	carbon-zinc,	or	in	some	countries,	E	or	E-block.[3]	A
range	of	PP	batteries	was	produced	in	the	past,	with	voltages	of	4.5,	6,	and	9	volts	and	different	capacities;	the	larger	9-volt	PP6,	PP7,	and	PP9	are	still	available.	San	Diego,	CA:	Academic	Press,	Inc.	doi:10.1034/j.1600-0668.2000.010004269.x.	PMID	11089331.	Retrieved	on	2012-02-01.	Division	of	Fire	Safety	-	NH	Department	of	Safety.	"Iodine-
enriched	rotifers	andArtemiaprevent	goitre	in	Senegalese	sole	(Solea	senegalensis)	larvae	reared	in	a	recirculation	system".	There	is	a	great	deal	of	evidence	to	show	that	ground-level	ozone	can	harm	lung	function	and	irritate	the	respiratory	system.[51][98]	Exposure	to	ozone	(and	the	pollutants	that	produce	it)	is	linked	to	premature	death,	asthma,
bronchitis,	heart	attack,	and	other	cardiopulmonary	problems.[99][100]	Long-term	exposure	to	ozone	has	been	shown	to	increase	risk	of	death	from	respiratory	illness.[38]	A	study	of	450,000	people	living	in	United	States	cities	saw	a	significant	correlation	between	ozone	levels	and	respiratory	illness	over	the	18-year	follow-up	period.	(1946).	Early
death	and	problems	in	reproductive	health	and	development	are	also	shown	to	be	associated	with	ozone	exposure.[74]	Vulnerable	populations	The	American	Lung	Association	has	identified	five	populations	who	are	especially	vulnerable	to	the	effects	of	breathing	ozone:[75]	Children	and	teens	People	65	years	old	and	older	People	who	work	or	exercise
outdoors	People	with	existing	lung	diseases,	such	as	asthma	and	chronic	obstructive	pulmonary	disease	(also	known	as	COPD,	which	includes	emphysema	and	chronic	bronchitis)	People	with	cardiovascular	disease	Additional	evidence	suggests	that	women,	those	with	obesity	and	low-income	populations	may	also	face	higher	risk	from	ozone,	although
more	research	is	needed.[75]	Acute	ozone	exposure	Acute	ozone	exposure	ranges	from	hours	to	a	few	days.	Retrieved	2022-03-01.	The	annual	global	warming	potential	of	tropospheric	ozone	is	between	918	and	1022	tons	carbon	dioxide	equivalent/tons	tropospheric	ozone.	This	process	is	extensively	used	in	fabric	restoration	Kill	bacteria	on	food	or	on
contact	surfaces;[144]	Water	intense	industries	such	as	breweries	and	dairy	plants	can	make	effective	use	of	dissolved	ozone	as	a	replacement	to	chemical	sanitizers	such	as	peracetic	acid,	hypochlorite	or	heat.	PMC	2453178.	While	shorter	wavelength	light,	extending	to	even	the	X-Ray	limit,	is	energetic	enough	to	dissociate	molecular	oxygen,	there
is	relatively	little	of	it,	and,	the	strong	solar	emission	at	Lyman-alpha,	121	nm,	falls	at	a	point	where	molecular	oxygen	absorption	is	a	minimum.[49]	The	process	of	ozone	creation	and	destruction	is	called	the	Chapman	cycle	and	starts	with	the	photolysis	of	molecular	oxygen	O	2	→	(	radiation			λ			<			240			nm	)	photon	2	O	{\displaystyle	{\ce	{O2->
[{\ce	{photon}}][({\ce	{radiation}}\	\lambda	\
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