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Type	of	chemical	reactions

Learning	Outcomes	Classify	a	reaction	as	combination,	decomposition,	single-replacement,	double-replacement,	or	combustion.	Predict	the	products	and	balance	a	combustion	reaction.	Many	chemical	reactions	can	be	classified	as	one	of	five	basic	types.	Having	a	thorough	understanding	of	these	types	of	reactions	will	be	useful	for	predicting	the
products	of	an	unknown	reaction.	The	five	basic	types	of	chemical	reactions	are	combination,	decomposition,	single-replacement,	double-replacement,	and	combustion.	Analyzing	the	reactants	and	products	of	a	given	reaction	will	allow	you	to	place	it	into	one	of	these	categories.	Some	reactions	will	fit	into	more	than	one	category.	A	combination
reaction,	also	known	as	a	synthesis	reaction,	is	a	reaction	in	which	two	or	more	substances	combine	to	form	a	single	new	substance.	Combination	reactions	can	also	be	called	synthesis	reactions	.The	general	form	of	a	combination	reaction	is:	\[\ce{A}	+	\ce{B}	\rightarrow	\ce{AB}\]	One	combination	reaction	is	two	elements	combining	to	form	a
compound.	Solid	sodium	metal	reacts	with	chlorine	gas	to	product	solid	sodium	chloride.	\[2	\ce{Na}	\left(	s	\right)	+	\ce{Cl_2}	\left(	g	\right)	\rightarrow	2	\ce{NaCl}	\left(	s	\right)\]	Notice	that	in	order	to	write	and	balance	the	equation	correctly,	it	is	important	to	remember	the	seven	elements	that	exist	in	nature	as	diatomic	molecules	(\(\ce{H_2}\),
\(\ce{N_2}\),	\(\ce{O_2}\),	\(\ce{F_2}\),	\(\ce{Cl_2}\),	\(\ce{Br_2}\),	and	\(\ce{I_2}\)).	One	sort	of	combination	reaction	that	occurs	frequently	is	the	reaction	of	an	element	with	oxygen	to	form	an	oxide.	Metals	and	nonmetals	both	react	readily	with	oxygen	under	most	conditions.	Magnesium	reacts	rapidly	and	dramatically	when	ignited,	combining	with
oxygen	from	the	air	to	produce	a	fine	powder	of	magnesium	oxide.	\[2	\ce{Mg}	\left(	s	\right)	+	\ce{O_2}	\left(	g	\right)	\rightarrow	2	\ce{MgO}	\left(	s	\right)\]	A	decomposition	reaction	is	a	reaction	in	which	a	compound	breaks	down	into	two	or	more	simpler	substances.	The	general	form	of	a	decomposition	reaction	is:	\[\ce{AB}	\rightarrow	\ce{A}	+
\ce{B}\]	Most	decomposition	reactions	require	an	input	of	energy	in	the	form	of	heat,	light,	or	electricity.	Binary	compounds	are	compounds	composed	of	just	two	elements.	The	simplest	kind	of	decomposition	reaction	is	when	a	binary	compound	decomposes	into	its	elements.	Mercury	(II)	oxide,	a	red	solid,	decomposes	when	heated	to	produce
mercury	and	oxygen	gas.	\[2	\ce{HgO}	\left(	s	\right)	\rightarrow	2	\ce{Hg}	\left(	l	\right)	+	\ce{O_2}	\left(	g	\right)\]	A	reaction	is	also	considered	to	be	a	decomposition	reaction	even	when	one	or	more	of	the	products	is	still	a	compound.	A	metal	carbonate	decomposes	into	a	metal	oxide	and	carbon	dioxide	gas.	For	example,	calcium	carbonate
decomposes	into	calcium	oxide	and	carbon	dioxide.	\[\ce{CaCO_3}	\left(	s	\right)	\rightarrow	\ce{CaO}	\left(	s	\right)	+	\ce{CO_2}	\left(	g	\right)\]	Metal	hydroxides	decompose	on	heating	to	yield	metal	oxides	and	water.	Sodium	hydroxide	decomposes	to	produce	sodium	oxide	and	water.	\[2	\ce{NaOH}	\left(	s	\right)	\rightarrow	\ce{Na_2O}	\left(	s
\right)	+	\ce{H_2O}	\left(	g	\right)\]	A	single-replacement	reaction	is	a	reaction	in	which	one	element	replaces	a	similar	element	in	a	compound.	The	general	form	of	a	single-replacement	(also	called	single-displacement)	reaction	is:	\[\ce{A}	+	\ce{BC}	\rightarrow	\ce{AC}	+	\ce{B}\]	In	this	general	reaction,	element	\(\ce{A}\)	is	a	metal	and	replaces
element	\(\ce{B}\),	also	a	metal,	in	the	compound.	When	the	element	that	is	doing	the	replacing	is	a	nonmetal,	it	must	replace	another	nonmetal	in	a	compound,	and	the	general	equation	becomes:	\[\ce{Y}	+	\ce{XZ}	\rightarrow	\ce{XY}	+	\ce{Z}\]	\(\ce{Y}\)	is	a	nonmetal	and	replaces	the	nonmetal	\(\ce{Z}\)	in	the	compound	with	\(\ce{X}\).
Magnesium	is	a	more	reactive	metal	than	copper.	When	a	strip	of	magnesium	metal	is	placed	in	an	aqueous	solution	of	copper	(II)	nitrate,	it	replaces	the	copper.	The	products	of	the	reaction	are	aqueous	magnesium	nitrate	and	solid	copper	metal.	\[\ce{Mg}	\left(	s	\right)	+	\ce{Cu(NO_3)_2}	\left(	aq	\right)	\rightarrow	\ce{Mg(NO_3)_2}	\left(	aq
\right)	+	\ce{Cu}	\left(	s	\right)\]	Many	metals	react	easily	with	acids,	and,	when	they	do	so,	one	of	the	products	of	the	reaction	is	hydrogen	gas.	Zinc	reacts	with	hydrochloric	acid	to	produce	aqueous	zinc	chloride	and	hydrogen	(see	figure	below).	\[\ce{Zn}	\left(	s	\right)	+	2	\ce{HCl}	\left(	aq	\right)	\rightarrow	\ce{ZnCl_2}	\left(	aq	\right)	+	\ce{H_2}
\left(	g	\right)\]	Figure	10.6.1:	Zinc	metal	reacts	with	hydrochloric	acid	to	give	off	hydrogen	gas	in	a	single-replacement	reaction.	Figure	10.6.2:	Pictured	here	is	about	3	pounds	of	sodium	metal	reacting	with	water.	Sodium	metal	reacts	vigorously	when	dropped	into	a	container	of	water,	giving	off	hydrogen	gas.	A	large	piece	of	sodium	will	often
generate	so	much	heat	that	the	hydrogen	will	ignite.	A	double-replacement	reaction	is	a	reaction	in	which	the	positive	and	negative	ions	of	two	ionic	compounds	exchange	places	to	form	two	new	compounds.	The	general	form	of	a	double-replacement	(also	called	double-displacement)	reaction	is:	\[\ce{AB}	+	\ce{CD}	\rightarrow	\ce{AD}	+	\ce{CB}\]
In	this	reaction,	\(\ce{A}\)	and	\(\ce{C}\)	are	positively-charged	cations,	while	\(\ce{B}\)	and	\(\ce{D}\)	are	negatively-charged	anions.	Double-replacement	reactions	generally	occur	between	substances	in	aqueous	solution.	In	order	for	a	reaction	to	occur,	one	of	the	products	is	usually	a	solid	precipitate,	a	gas,	or	a	molecular	compound	such	as	water.
A	precipitate	forms	in	a	double-replacement	reaction	when	the	cations	from	one	of	the	reactants	combine	with	the	anions	from	the	other	reactant	to	form	an	insoluble	ionic	compound.	When	aqueous	solutions	of	potassium	iodide	and	lead	(II)	nitrate	are	mixed,	the	following	reaction	occurs.	\[2	\ce{KI}	\left(	aq	\right)	+	\ce{Pb(NO_3)_2}	\left(	aq	\right)
\rightarrow	2	\ce{KNO_3}	\left(	aq	\right)	+	\ce{PbI_2}	\left(	s	\right)\]	Figure	10.6.3:	When	a	few	drops	of	lead	(II)	nitrate	are	added	to	a	solution	of	potassium	iodide,	a	yellow	precipitate	of	lead	(II)	iodide	immediately	forms	in	a	double-replacement	reaction.	A	combustion	reaction	is	a	reaction	in	which	a	substance	reacts	with	oxygen	gas,	releasing
energy	in	the	form	of	light	and	heat.	Combustion	reactions	must	involve	\(\ce{O_2}\)	as	one	reactant.	The	combustion	of	hydrogen	gas	produces	water	vapor	(see	figure	below).	\[2	\ce{H_2}	\left(	g	\right)	+	\ce{O_2}	\left(	g	\right)	+	2	\ce{H_2O}	\left(	g	\right)\]	Notice	that	this	reaction	also	qualifies	as	a	combination	reaction.	Figure	10.6.4:	The
Hindenburg	was	a	hydrogen-filled	airship	that	suffered	an	accident	upon	its	attempted	landing	in	New	Jersey	in	1937.	The	hydrogen	immediately	combusted	in	a	huge	fireball,	destroying	the	airship	and	killing	36	people.	The	chemical	reaction	was	a	simple	one:	hydrogen	combining	with	oxygen	to	produce	water.	Many	combustion	reactions	occur	with
a	hydrocarbon,	a	compound	made	up	solely	of	carbon	and	hydrogen.	The	products	of	the	combustion	of	hydrocarbons	are	always	carbon	dioxide	and	water.	Many	hydrocarbons	are	used	as	fuel	because	their	combustion	releases	very	large	amount	of	heat	energy.	Propane	\(\left(	\ce{C_3H_8}	\right)\)	is	a	gaseous	hydrocarbon	that	is	commonly	used	as
the	fuel	source	in	gas	grills.	\[\ce{C_3H_8}	\left(	g	\right)	+	5	\ce{O_2}	\left(	g	\right)	\rightarrow	3	\ce{CO_2}	\left(	g	\right)	+	4	\ce{H_2O}	\left(	g	\right)\]	Example	10.6.1	Ethanol	can	be	used	as	a	fuel	source	in	an	alcohol	lamp.	The	formula	for	ethanol	is	\(\ce{C_2H_5OH}\).	Write	the	balanced	equation	for	the	combustion	of	ethanol.	Solution:	Step
1:	Plan	the	problem.	Ethanol	and	oxygen	are	the	reactants.	As	with	a	hydrocarbon,	the	products	of	the	combustion	of	an	alcohol	are	carbon	dioxide	and	water.	Step	2:	Solve.	Write	the	skeleton	equations:	\(\ce{C_2H_5OH}	\left(	l	\right)	+	\ce{O_2}	\left(	g	\right)	\rightarrow	\ce{CO_2}	\left(	g	\right)	+	\ce{H_2O}	\left(	g	\right)\)	Balance	the	equation.	\
[\ce{C_2H_5OH}	\left(	l	\right)	+	3	\ce{O_2}	\left(	g	\right)	\rightarrow	2	\ce{CO_2}	\left(	g	\right)	+	3	\ce{H_2O}	\left(	g	\right)\]	Step	3:	Think	about	your	result.	Combustion	reactions	must	have	oxygen	as	a	reactant.	Note	that	the	water	that	is	produced	is	in	the	gas	state	rather	that	the	liquid	state	because	of	the	high	temperatures	that	accompany	a
combustion	reaction.	Supplemental	Resources	Contributors	Allison	Soult,	Ph.D.	(Department	of	Chemistry,	University	of	Kentucky)	Chemical	reactions	are	an	essential	part	of	technology,	contributing	to	various	human	activities	that	are	a	part	of	our	daily	lives.	Examples	of	chemical	reactions	that	we	encounter	everyday	include	the	burning	of	fuels
and	the	making	of	wine	and	beer.	Chemical	reactions	are	also	widely	present	in	nature,	from	the	chemical	weathering	of	rocks,	photosynthesis	in	plants	and	the	respiration	process	in	animals.	In	the	broader	aspect,	there	are	three	types	of	reactions:	physical,	chemical	and	nuclear.	Chemical	reactions	can	be	further	divided	into	many	categories.	Six
common	types	of	chemical	reactions	are:	synthesis,	decomposition,	single-displacement,	double-displacement,	combustion	and	acid-base	reactions.	Scientists	classify	them	based	on	what	happens	when	going	from	reactants	to	products.	This	is	helpful	in	predicting	the	reactivity	of	reagents	and	the	products	formed	from	the	reactions.	A	chemical
reaction	is	a	process	in	which	one	or	more	substances,	the	reactants,	undergo	chemical	transformation	to	form	one	or	more	different	substances,	the	products.	It	is	a	process	that	involves	rearrangement	of	the	constituent	atoms	of	the	reactants	to	form	products,	without	changing	the	nuclei	of	the	atoms.	For	instance,	in	a	process	used	to	manufacture
soda	and	seltzer,	carbon	dioxide	is	bubbled	into	water	under	pressurized	conditions	and	forms	a	new	compound	known	as	carbonic	acid	(H2CO3).	By	this	equation,	you	know	a	chemical	reaction	has	occurred.	CO2(g)	+	H2O(l)	—>	H2CO3(aq)	A	physical	reaction	is	different	from	a	chemical	reaction.	Physical	changes	only	involve	the	change	of	state,
for	example,	the	freezing	of	water	to	ice	and	the	sublimation	of	dry	ice	to	carbon	dioxide.	In	both	scenarios,	the	chemical	identity	of	reactants,	H2O	and	CO2,	did	not	change.	The	products	are	still	made	up	of	the	same	compounds	as	the	reactants.	H2O(l)	—>	H2O(s)	CO2(s)	—>	CO2(g)	A	nuclear	reaction	is	also	distinguished	from	a	chemical	reaction.
It	involves	the	collision	of	two	nuclei	to	form	one	or	more	nuclides	that	are	different	from	parent	nuclei.	For	example,	Ernest	Rutherford	performed	the	first	artificial	transmutation	by	exposing	nitrogen	gas	to	alpha	particles,	forming	the	isotope	17O	and	ejecting	a	proton	in	this	process.	The	element	in	the	reactant	changed,	thus	a	reaction	had	taken
place.	14N	+	α	—>	17O	+	p	The	most	common	types	of	chemical	reactions	are	synthesis,	decomposition,	single	displacement,	double	displacement,	combustion	and	acid-base.	However,	such	categorization	is	not	exclusive.	For	example,	an	acid-base	reaction	can	also	be	classified	as	a	double	displacement	reaction.	A	synthesis	reaction	is	one	in	which
two	or	more	substances	are	combined	to	form	a	more	complex	one.	The	chemical	equation	for	a	general	form	of	synthesis	reaction	is	as	follows:	A	+	B	—>	AB	One	example	of	a	synthesis	reaction	is	the	combination	of	iron	(Fe)	and	sulfur	(S)	to	form	iron	sulfide.	Fe(s)	+	S(s)	—>	FeS(s)	Another	example	is	when	sodium	and	chlorine	gas	are	combined	to
produce	a	more	complex	molecule,	the	sodium	chloride.	2Na(s)	+	Cl2(g)	—>	2NaCl(s)	A	decomposition	reaction	works	quite	the	opposite	to	a	synthesis	reaction.	It	is	a	reaction	where	a	more	complex	substance	breaks	apart	into	simpler	ones.	A	general	form	of	a	decomposition	reaction	can	be	written	as:	AB	—>	A	+	B	An	example	of	a	decomposition
reaction	is	the	electrolysis	of	water	to	form	hydrogen	and	oxygen	gas.	H2O(l)	—>	H2(g)	+	O2(g)	Decomposition	can	also	be	thermal,	such	as	the	conversion	of	carbonic	acid	to	water	and	carbon	dioxide	under	heating	conditions.	It	is	commonly	seen	in	carbonated	beverages.	H2CO3(aq)	—>	H2O(l)	+	CO2(g)	Also	known	as	the	single	replacement
reaction,	the	single	displacement	reaction	is	when	a	pure	element	switches	places	with	another	element	in	a	compound.	It	is	in	the	general	form:	A	+	BC	—>	AC	+	B	Many	metals	can	react	with	a	strong	acid.	For	example,	magnesium	reacts	with	hydrochloric	acid	to	form	hydrogen	gas	and	magnesium	chloride.	In	this	reaction,	magnesium	switches
places	with	the	hydrogen	in	hydrochloric	acid.	Mg(s)	+	2HCl(aq)	—>	H2(g)	+	MgCl2(aq)	Magnesium	can	also	react	with	water	to	generate	magnesium	hydroxide	and	hydrogen	gas.	Mg(s)	+	2H2O(l)	—>	H2(g)	+	Mg(OH)2(aq)	Another	type	of	chemical	reactions	is	double	displacement,	in	which	the	cations	of	the	two	reactants	switch	places	to	form	two
completely	different	products.	A	general	form	of	this	reaction	is:	AB	+	CD	—>	AD	+	CB	One	example	of	a	double	displacement	reaction	is	when	barium	chloride	reacts	with	magnesium	sulfate	to	form	barium	sulfate	and	magnesium	chloride.	In	this	reaction,	barium	and	magnesium	cations	in	the	reactants	switch	places	to	new	barium	and	magnesium
compounds.	BaCl2	+	MgSO4	—>	BaSO4	+	MgCl2	Another	example	is	the	reaction	of	lead	nitrate	with	potassium	iodide	to	form	lead	iodide	and	potassium	nitrate.	Pb(NO3)2	+	2KI	—>	PbI2	+	2KNO3	In	both	cases,	the	reaction	generates	a	precipitate	(BaSO4	and	PbI2)	from	two	soluble	reactants,	so	they	are	also	grouped	under	precipitation	reactions.
A	combustion	reaction	is	an	exothermic	redox	chemical	reaction	where	a	fuel	reacts	with	oxygen	to	produce	gaseous	products.	Although	it	is	usually	initiated	by	a	form	of	energy,	such	as	using	a	lit	match	to	light	a	fire,	the	released	heat	provide	energy	for	sustaining	the	reaction.	A	complete	combustion	reaction	occurs	when	excess	oxygen	is	present
and	yields	primarily	common	oxides	such	as	carbon	dioxide	and	sulfur	dioxide.	In	order	to	ensure	full	combustion,	the	oxygen	present	has	to	be	twice	or	three	times	the	theoretical	amount	calculated	by	stoichiometry.	A	complete	combustion	of	a	hydrocarbon	can	be	expressed	in	the	form:	4CxHy	+	(4x+y)O2	—>	4xCO2	+	2yH2O	+	heat	Combustion	of
methane,	which	is	a	saturated	hydrocarbon,	releases	substantial	heat	(891	kJ/mol)	and	can	be	summarized	by	the	equation	as	follows:	CH4	+	2O2	—>	CO2	+	2H2O	+	heat	Naphthalene	is	another	example	of	hydrocarbon	and	its	complete	combustion	also	generates	carbon	dioxide,	water	and	heat.	C10H8	+	12O2	—>	10CO2	+	4H2O	+	heat	Alcohols
can	also	serve	as	a	source	of	fuel	for	combustion,	such	as	methanol.	CH3OH+	O2	—>	CO2	+	2H2O	+	heat	An	incomplete	combustion	occurs	when	there	is	not	enough	oxygen	to	fully	react	with	the	fuel	to	produce	carbon	dioxide	and	water.	Such	an	example	is	when	methane	is	burnt	in	a	limited	supply	of	oxygen	to	produce	a	combination	of	carbon
monoxide,	carbon	dioxide,	carbon	ash	and	water.	It	can	be	expressed	by	the	equations	below,	arranged	by	the	amount	of	oxygen	present.	Little	oxygen:	CH4	+	O2	—>	C	+	2H2O	Some	oxygen:	2CH4	+	3O2	—>	2CO	+	4H2O	More	but	not	enough	oxygen:	4CH4	+	7O2	—>	2CO	+	2CO2	+	8H2O	Too	much	carbon	monoxide	can	result	in	air	poisoning
because	it	combines	with	hemoglobin	to	form	carboxyhemoglobin	and	reduces	its	capacity	for	delivering	oxygen.	Therefore	it	is	important	to	ensure	complete	combustion	of	fuel	for	household	and	industrial	uses.	Luo,	Lan.	"How	To	Identify	The	6	Types	Of	Chemical	Reactions"	sciencing.com,	.	26	March	2020.	APA	Luo,	Lan.	(2020,	March	26).	How	To
Identify	The	6	Types	Of	Chemical	Reactions.	sciencing.com.	Retrieved	from	Chicago	Luo,	Lan.	How	To	Identify	The	6	Types	Of	Chemical	Reactions	last	modified	August	30,	2022.	Thay	vì	sử	dụng	bộ	bài	52	lá	như	các	trò	chơi	bài,	Roulette	lại	sử	dụng	một	bánh	xe	may	mắn	có	các	số	Để	giúp	người	chơi	đưa	ra	quyết	định	sáng	suốt,	8xbet	mang	đến	một
nền	tảng	cá	cược	đa	dạng	với	hàng	loạt	sự	kiện	Bắn	cá	tại	8XBet	là	một	trong	những	hạng	mục	được	đông	đảo	game	thủ	yêu	thích	nhờ	vào	lối	chơi	thú	vị,	đồ	họa	During	a	chemical	reaction,	the	substances	that	react	are	known	as	reactants	whereas	the	substances	that	are	formed	during	a	chemical	reaction	are	known	as	products.	Six	common	types	of
chemical	reactions	are	discussed	below.	Table	of	Contents	Different	Types	of	Chemical	Reactions	–	Combination,	Decomposition,	Combustion,	Neutralization	&	Displacement	Reactions	Types	of	Chemical	Reactions	Explanation	General	Reaction	Combination	reaction	Two	or	more	compounds	combine	to	form	one	compound.	A	+	B	→	AB
Decomposition	reaction	The	opposite	of	a	combination	reaction	–	a	complex	molecule	breaks	down	to	make	simpler	ones.	AB	→	A	+	B	Precipitation	reaction	Two	solutions	of	soluble	salts	are	mixed	resulting	in	an	insoluble	solid	(precipitate)	forming.	A	+	Soluble	salt	B		→	Precipitate	+	soluble	salt	C	Neutralization	reaction	An	acid	and	a	base	react	with
each	other.	Generally,	the	product	of	this	reaction	is	salt	and	water.	Acid	+	Base	→	Salt	+	Water	Combustion	reaction	Oxygen	combines	with	a	compound	to	form	carbon	dioxide	and	water.	These	reactions	are	exothermic,	meaning	they	give	off	heat.	A	+	O2	→	H2O	+	CO2	Displacement	reaction	One	element	takes	place	with	another	element	in	the
compound.	A	+	BC	→	AC	+	B	Also,	check	⇒	Chemistry	Concept	Questions	and	Answers	The	5	primary	types	of	chemical	reactions	are:	1.	Combination	Reaction	A	reaction	in	which	two	or	more	reactants	combine	to	form	a	single	product	is	known	as	a	combination	reaction.	It	takes	the	form	of	X	+	Y	→	XY	Combination	reaction	is	also	known	as	a
synthesis	reaction.	Example	of	combination	reaction:	2Na	+	Cl2	→	2NaCl	Related	Video	Combination	Reactions	2.	Decomposition	Reaction	A	reaction	in	which	a	single	compound	breaks	into	two	or	more	simpler	compounds	is	known	as	a	decomposition	reaction.	It	takes	the	form	of	XY	→	X	+	Y	A	decomposition	reaction	is	just	the	opposite	of	a
combination	reaction.	Example	of	a	decomposition	reaction:	CaCO3	→	CaO	+	CO2	The	reaction	in	which	a	compound	decomposes	due	to	heating	is	known	as	a	thermal	decomposition	reaction.	3.	Displacement	Reaction	A	chemical	reaction	in	which	a	more	reactive	element	displaces	a	less	reactive	element	from	its	aqueous	salt	solution.	It	takes	the
form	X	+	YZ	→	XZ	+	Y	It	is	also	called	a	substitution	reaction	Example	of	displacement	reaction:	Zn	+	CuSO4	→	ZnSO4	+	Cu	4.	Double	Displacement	Reaction	A	chemical	reaction	in	which	ions	get	exchanged	between	two	reactants	which	form	a	new	compound	is	called	a	double	displacement	reaction.	It	takes	the	form	of	XY	+	ZA	→	XZ	+	YA	It	is	also
called	a	metathesis	reaction	Example	of	double	displacement	reaction:	BaCl2	+	Na2SO4	→	BaSO4	+	2NaCl	5.	Precipitation	Reaction	A	chemical	reaction	that	involves	the	formation	of	an	insoluble	product	(precipitate;	solid)	is	called	Precipitation	reaction.	The	reactants	are	soluble,	but	the	product	formed	would	be	insoluble	and	separates	out	as	a
solid.	The	chemical	equation	by	which	a	chemical	change	is	described	is	adequate	for	reaction	in	solutions,	but	for	reactions	of	ionic	compounds	in	aqueous	solution	(water),	the	typical	molecular	equation	has	different	representations.	A	molecular	equation	may	indicate	formulas	of	reactants	and	products	that	are	not	present	and	eliminate	completely
the	formulas	of	the	ions	that	are	the	real	reactants	and	products.	If	the	substance	in	the	molecular	equation	that	is	actually	present	as	dissociated	ions	are	written	in	the	form	of	their	ions,	the	result	is	an	ionic	equation.	A	precipitation	reaction	occurs	when	a	solution,	originally	containing	dissolved	species,	produces	a	solid,	which	generally	is	denser
and	falls	to	the	bottom	of	the	reaction	vessel.	The	most	common	precipitation	reactions	occurring	in	aqueous	solution	involve	the	formation	of	an	insoluble	ionic	compound	when	two	solutions	containing	soluble	compounds	are	mixed.	Consider	what	happens	when	an	aqueous	solution	of	NaCl	is	added	to	an	aqueous	solution	of	AgNO3.	The	first
solution	contains	hydrated	Na+	and	Cl−	ions	and	the	second	solution,	Ag+,	and	NO3−	ions.	NaCl(s)	→	Na+(aq)	+	Cl−(aq)	AgNO3(s)	→	Ag+(aq)	+	NO3−(aq)	When	mixed,	a	double	displacement	reaction	takes	place,	forming	the	soluble	compound	NaNO3	and	the	insoluble	compound	AgCl.	In	the	reaction	vessel,	the	Ag+	and	Cl−	ions	combine,	and	a
white	solid	precipitated	from	the	solution.	As	the	solid	precipitates,	the	Na+	and	NO3−	ions	remain	in	solution.	The	overall	double	displacement	reaction	is	represented	by	the	following	balanced	equation:	NaCl(aq)	+	AgNO3(aq)	→	AgCl(s)	+	NaNO3(aq)	When	aqueous	solutions	of	Pb(NO3)2	and	KI	are	mixed,	does	a	precipitate	form?	Write	a	balanced
equation	for	the	precipitation	reaction	that	occurs	when	aqueous	solutions	of	copper(II)	iodide	and	potassium	hydroxide	are	combined.	Solution:	You	are	asked	to	predict	whether	a	precipitate	will	form	during	a	chemical	reaction	and	to	write	a	balanced	equation	for	a	precipitation	reaction.	You	are	given	the	identity	of	two	reactants.	1.	Yes,	a	solid
precipitate,	PbI2,	forms	when	these	solutions	are	mixed:	Pb(NO3)2(aq)	+	KI(aq)	→	PbI2(s)	+	2KNO3(aq)	2.	The	two	products	of	the	reaction	are	insoluble	copper	(II)	hydroxide	and	soluble	potassium	iodide.	CuI2(aq)	+	2	KOH(aq)	→	Cu(OH)2(s)	+	2	KI(aq)	A	chemical	reaction	is	typically	followed	by	physical	signs	that	are	readily	detected,	such	as	heat
and	light	emission,	precipitate	formation,	gas	evolution,	or	a	change	of	appearance.	The	shape	or	form	of	the	matter	varies	through	a	physical	transition,	but	the	sort	of	matter	in	the	material	does	not.	In	a	chemical	shift,	however,	the	type	of	matter	shifts	and	at	least	one	new	material	with	new	properties	is	created.	There	is	no	straight	cut	of	the	gap
between	physical	and	chemical	transition.	The	purpose	of	writing	a	balanced	chemical	equation	is	to	explain	the	occurring	reactants	(starting	material)	and	products	(end	results).	The	ratios	in	which	they	answer	so	that	you	can	measure	the	amount	of	reactants	you	need	and	the	amount	of	goods	you	can	make.	A	chemical	equation	is	the	symbolic
representation	in	the	form	of	symbols	and	formulas	of	a	chemical	reaction	in	which	the	reactant	entities	on	the	left-hand	side	and	the	product	entities	on	the	right-hand	side	are	given.	A	skeleton	equation	is	when	each	product	that	takes	part	in	the	reaction	is	written	with	the	chemical	formulas	describing	the	chemical	reaction.	Examples:	The	term
equation:	oxygen	+	methane.	Dioxide	with	carbon	+	Vapour.	Read	more	about	types	of	chemical	reactions.	To	follow	more	about	the	types	of	chemical	reactions,	download	BYJU’S	–	the	learning	app.	Put	your	understanding	of	this	concept	to	test	by	answering	a	few	MCQs.	Click	‘Start	Quiz’	to	begin!	Select	the	correct	answer	and	click	on	the	“Finish”
buttonCheck	your	score	and	answers	at	the	end	of	the	quiz	Visit	BYJU’S	for	all	Chemistry	related	queries	and	study	materials	0	out	of	0	arewrong	0	out	of	0	are	correct	0	out	of	0	are	Unattempted	View	Quiz	Answers	and	Analysis	Chemical	reactions	are	an	essential	part	of	technology,	contributing	to	various	human	activities	that	are	a	part	of	our	daily
lives.	Examples	of	chemical	reactions	that	we	encounter	everyday	include	the	burning	of	fuels	and	the	making	of	wine	and	beer.	Chemical	reactions	are	also	widely	present	in	nature,	from	the	chemical	weathering	of	rocks,	photosynthesis	in	plants	and	the	respiration	process	in	animals.	In	the	broader	aspect,	there	are	three	types	of	reactions:
physical,	chemical	and	nuclear.	Chemical	reactions	can	be	further	divided	into	many	categories.	Six	common	types	of	chemical	reactions	are:	synthesis,	decomposition,	single-displacement,	double-displacement,	combustion	and	acid-base	reactions.	Scientists	classify	them	based	on	what	happens	when	going	from	reactants	to	products.	This	is	helpful
in	predicting	the	reactivity	of	reagents	and	the	products	formed	from	the	reactions.	A	chemical	reaction	is	a	process	in	which	one	or	more	substances,	the	reactants,	undergo	chemical	transformation	to	form	one	or	more	different	substances,	the	products.	It	is	a	process	that	involves	rearrangement	of	the	constituent	atoms	of	the	reactants	to	form
products,	without	changing	the	nuclei	of	the	atoms.	For	instance,	in	a	process	used	to	manufacture	soda	and	seltzer,	carbon	dioxide	is	bubbled	into	water	under	pressurized	conditions	and	forms	a	new	compound	known	as	carbonic	acid	(H2CO3).	By	this	equation,	you	know	a	chemical	reaction	has	occurred.	CO2(g)	+	H2O(l)	—>	H2CO3(aq)	A	physical
reaction	is	different	from	a	chemical	reaction.	Physical	changes	only	involve	the	change	of	state,	for	example,	the	freezing	of	water	to	ice	and	the	sublimation	of	dry	ice	to	carbon	dioxide.	In	both	scenarios,	the	chemical	identity	of	reactants,	H2O	and	CO2,	did	not	change.	The	products	are	still	made	up	of	the	same	compounds	as	the	reactants.	H2O(l)
—>	H2O(s)	CO2(s)	—>	CO2(g)	A	nuclear	reaction	is	also	distinguished	from	a	chemical	reaction.	It	involves	the	collision	of	two	nuclei	to	form	one	or	more	nuclides	that	are	different	from	parent	nuclei.	For	example,	Ernest	Rutherford	performed	the	first	artificial	transmutation	by	exposing	nitrogen	gas	to	alpha	particles,	forming	the	isotope	17O	and
ejecting	a	proton	in	this	process.	The	element	in	the	reactant	changed,	thus	a	reaction	had	taken	place.	14N	+	α	—>	17O	+	p	The	most	common	types	of	chemical	reactions	are	synthesis,	decomposition,	single	displacement,	double	displacement,	combustion	and	acid-base.	However,	such	categorization	is	not	exclusive.	For	example,	an	acid-base
reaction	can	also	be	classified	as	a	double	displacement	reaction.	A	synthesis	reaction	is	one	in	which	two	or	more	substances	are	combined	to	form	a	more	complex	one.	The	chemical	equation	for	a	general	form	of	synthesis	reaction	is	as	follows:	A	+	B	—>	AB	One	example	of	a	synthesis	reaction	is	the	combination	of	iron	(Fe)	and	sulfur	(S)	to	form
iron	sulfide.	Fe(s)	+	S(s)	—>	FeS(s)	Another	example	is	when	sodium	and	chlorine	gas	are	combined	to	produce	a	more	complex	molecule,	the	sodium	chloride.	2Na(s)	+	Cl2(g)	—>	2NaCl(s)	A	decomposition	reaction	works	quite	the	opposite	to	a	synthesis	reaction.	It	is	a	reaction	where	a	more	complex	substance	breaks	apart	into	simpler	ones.	A
general	form	of	a	decomposition	reaction	can	be	written	as:	AB	—>	A	+	B	An	example	of	a	decomposition	reaction	is	the	electrolysis	of	water	to	form	hydrogen	and	oxygen	gas.	H2O(l)	—>	H2(g)	+	O2(g)	Decomposition	can	also	be	thermal,	such	as	the	conversion	of	carbonic	acid	to	water	and	carbon	dioxide	under	heating	conditions.	It	is	commonly
seen	in	carbonated	beverages.	H2CO3(aq)	—>	H2O(l)	+	CO2(g)	Also	known	as	the	single	replacement	reaction,	the	single	displacement	reaction	is	when	a	pure	element	switches	places	with	another	element	in	a	compound.	It	is	in	the	general	form:	A	+	BC	—>	AC	+	B	Many	metals	can	react	with	a	strong	acid.	For	example,	magnesium	reacts	with
hydrochloric	acid	to	form	hydrogen	gas	and	magnesium	chloride.	In	this	reaction,	magnesium	switches	places	with	the	hydrogen	in	hydrochloric	acid.	Mg(s)	+	2HCl(aq)	—>	H2(g)	+	MgCl2(aq)	Magnesium	can	also	react	with	water	to	generate	magnesium	hydroxide	and	hydrogen	gas.	Mg(s)	+	2H2O(l)	—>	H2(g)	+	Mg(OH)2(aq)	Another	type	of
chemical	reactions	is	double	displacement,	in	which	the	cations	of	the	two	reactants	switch	places	to	form	two	completely	different	products.	A	general	form	of	this	reaction	is:	AB	+	CD	—>	AD	+	CB	One	example	of	a	double	displacement	reaction	is	when	barium	chloride	reacts	with	magnesium	sulfate	to	form	barium	sulfate	and	magnesium	chloride.
In	this	reaction,	barium	and	magnesium	cations	in	the	reactants	switch	places	to	new	barium	and	magnesium	compounds.	BaCl2	+	MgSO4	—>	BaSO4	+	MgCl2	Another	example	is	the	reaction	of	lead	nitrate	with	potassium	iodide	to	form	lead	iodide	and	potassium	nitrate.	Pb(NO3)2	+	2KI	—>	PbI2	+	2KNO3	In	both	cases,	the	reaction	generates	a
precipitate	(BaSO4	and	PbI2)	from	two	soluble	reactants,	so	they	are	also	grouped	under	precipitation	reactions.	A	combustion	reaction	is	an	exothermic	redox	chemical	reaction	where	a	fuel	reacts	with	oxygen	to	produce	gaseous	products.	Although	it	is	usually	initiated	by	a	form	of	energy,	such	as	using	a	lit	match	to	light	a	fire,	the	released	heat
provide	energy	for	sustaining	the	reaction.	A	complete	combustion	reaction	occurs	when	excess	oxygen	is	present	and	yields	primarily	common	oxides	such	as	carbon	dioxide	and	sulfur	dioxide.	In	order	to	ensure	full	combustion,	the	oxygen	present	has	to	be	twice	or	three	times	the	theoretical	amount	calculated	by	stoichiometry.	A	complete
combustion	of	a	hydrocarbon	can	be	expressed	in	the	form:	4CxHy	+	(4x+y)O2	—>	4xCO2	+	2yH2O	+	heat	Combustion	of	methane,	which	is	a	saturated	hydrocarbon,	releases	substantial	heat	(891	kJ/mol)	and	can	be	summarized	by	the	equation	as	follows:	CH4	+	2O2	—>	CO2	+	2H2O	+	heat	Naphthalene	is	another	example	of	hydrocarbon	and	its
complete	combustion	also	generates	carbon	dioxide,	water	and	heat.	C10H8	+	12O2	—>	10CO2	+	4H2O	+	heat	Alcohols	can	also	serve	as	a	source	of	fuel	for	combustion,	such	as	methanol.	CH3OH+	O2	—>	CO2	+	2H2O	+	heat	An	incomplete	combustion	occurs	when	there	is	not	enough	oxygen	to	fully	react	with	the	fuel	to	produce	carbon	dioxide
and	water.	Such	an	example	is	when	methane	is	burnt	in	a	limited	supply	of	oxygen	to	produce	a	combination	of	carbon	monoxide,	carbon	dioxide,	carbon	ash	and	water.	It	can	be	expressed	by	the	equations	below,	arranged	by	the	amount	of	oxygen	present.	Little	oxygen:	CH4	+	O2	—>	C	+	2H2O	Some	oxygen:	2CH4	+	3O2	—>	2CO	+	4H2O	More
but	not	enough	oxygen:	4CH4	+	7O2	—>	2CO	+	2CO2	+	8H2O	Too	much	carbon	monoxide	can	result	in	air	poisoning	because	it	combines	with	hemoglobin	to	form	carboxyhemoglobin	and	reduces	its	capacity	for	delivering	oxygen.	Therefore	it	is	important	to	ensure	complete	combustion	of	fuel	for	household	and	industrial	uses.	Luo,	Lan.	"How	To
Identify	The	6	Types	Of	Chemical	Reactions"	sciencing.com,	.	26	March	2020.	APA	Luo,	Lan.	(2020,	March	26).	How	To	Identify	The	6	Types	Of	Chemical	Reactions.	sciencing.com.	Retrieved	from	Chicago	Luo,	Lan.	How	To	Identify	The	6	Types	Of	Chemical	Reactions	last	modified	August	30,	2022.	Oxidation-reduction	reactions	involve	changes	in
oxidation	numbers	and	electron	transfer	between	chemical	species.In	a	synthesis	reaction,	two	or	more	substances	combine	to	form	a	more	complex	product.Decomposition	reactions	break	down	compounds	into	smaller	chemical	species,	often	using	a	method	like	electrolysis.	A	chemical	reaction	is	a	process	generally	characterized	by	a	chemical
change	in	which	the	starting	materials	(reactants)	are	different	from	the	products.	Chemical	reactions	tend	to	involve	the	motion	of	electrons,	leading	to	the	formation	and	breaking	of	chemical	bonds.	There	are	several	different	types	of	chemical	reactions	and	more	than	one	way	of	classifying	them.	Here	are	some	common	reaction	types:		In	a	redox
reaction,	the	oxidation	numbers	of	atoms	are	changed.	Redox	reactions	may	involve	the	transfer	of	electrons	between	chemical	species.	The	reaction	that	occurs	when	In	which	I2	is	reduced	to	I-	and	S2O32-	(thiosulfate	anion)	is	oxidized	to	S4O62-	provides	an	example	of	a	redox	reaction:	2	S2O32−(aq)	+	I2(aq)	→	S4O62−(aq)	+	2	I−(aq)	In	a
synthesis	reaction,	two	or	more	chemical	species	combine	to	form	a	more	complex	product.	A	+	B	→	AB	The	combination	of	iron	and	sulfur	to	form	iron	(II)	sulfide	is	an	example	of	a	synthesis	reaction:	8	Fe	+	S8	→	8	FeS	In	a	decomposition	reaction,	a	compound	is	broken	into	smaller	chemical	species.	AB	→	A	+	B	The	electrolysis	of	water	into	oxygen
and	hydrogen	gas	is	an	example	of	a	decomposition	reaction:	2	H2O	→	2	H2	+	O2	A	substitution	or	single	displacement	reaction	is	characterized	by	one	element	being	displaced	from	a	compound	by	another	element.	A	+	BC	→	AC	+	B	An	example	of	a	substitution	reaction	occurs	when	zinc	combines	with	hydrochloric	acid.	The	zinc	replaces	the
hydrogen:	Zn	+	2	HCl	→	ZnCl2	+	H2	In	a	double	displacement	or	metathesis	reaction	two	compounds	exchange	bonds	or	ions	in	order	to	form	different	compounds.	AB	+	CD	→	AD	+	CB	An	example	of	a	double	displacement	reaction	occurs	between	sodium	chloride	and	silver	nitrate	to	form	sodium	nitrate	and	silver	chloride.	NaCl(aq)	+	AgNO3(aq)	→
NaNO3(aq)	+	AgCl(s)	An	acid-base	reaction	is	a	type	of	double	displacement	reaction	that	occurs	between	an	acid	and	a	base.	The	H+	ion	in	the	acid	reacts	with	the	OH-	ion	in	the	base	to	form	water	and	an	ionic	salt:	HA	+	BOH	→	H2O	+	BA	The	reaction	between	hydrobromic	acid	(HBr)	and	sodium	hydroxide	is	an	example	of	an	acid-base	reaction:
HBr	+	NaOH	→	NaBr	+	H2O	A	combustion	reaction	is	a	type	of	redox	reaction	in	which	a	combustible	material	combines	with	an	oxidizer	to	form	oxidized	products	and	generate	heat	(exothermic	reaction).	Usually,	in	a	combustion	reaction	oxygen	combines	with	another	compound	to	form	carbon	dioxide	and	water.	An	example	of	a	combustion
reaction	is	the	burning	of	naphthalene:	C10H8	+	12	O2	→	10	CO2	+	4	H2O	In	an	isomerization	reaction,	the	structural	arrangement	of	a	compound	is	changed	but	its	net	atomic	composition	remains	the	same.	A	hydrolysis	reaction	involves	water.	The	general	form	for	a	hydrolysis	reaction	is:	X-(aq)	+	H2O(l)	↔	HX(aq)	+	OH-(aq)	There	are	hundreds	or
even	thousands	of	types	of	chemical	reactions!	If	you	are	asked	to	name	the	main	4,	5	or	6	types	of	chemical	reactions,	here	is	how	they	are	categorized.	The	main	four	types	of	reactions	are	direct	combination,	analysis	reaction,	single	displacement,	and	double	displacement.	If	you're	asked	the	five	main	types	of	reactions,	it	is	these	four	and	then
either	acid-base	or	redox	(depending	who	you	ask).	Keep	in	mind,	a	specific	chemical	reaction	may	fall	into	more	than	one	category.	The	Motorsport	Images	Collections	captures	events	from	1895	to	today’s	most	recent	coverage.Discover	The	CollectionCurated,	compelling,	and	worth	your	time.	Explore	our	latest	gallery	of	Editors’	Picks.Browse
Editors'	FavoritesExperience	AI-Powered	CreativityThe	Motorsport	Images	Collections	captures	events	from	1895	to	today’s	most	recent	coverage.Discover	The	CollectionCurated,	compelling,	and	worth	your	time.	Explore	our	latest	gallery	of	Editors’	Picks.Browse	Editors'	FavoritesExperience	AI-Powered	CreativityThe	Motorsport	Images	Collections
captures	events	from	1895	to	today’s	most	recent	coverage.Discover	The	CollectionCurated,	compelling,	and	worth	your	time.	Explore	our	latest	gallery	of	Editors’	Picks.Browse	Editors'	FavoritesExperience	AI-Powered	Creativity	The	four	main	types	of	chemical	reactions	are	synthesis,	decomposition,	single	displacement,	and	double	displacement
reactions.A	chemical	reaction	is	a	process	or	chemical	change	that	transforms	one	set	of	substances	(the	reactants)	into	another	set	of	substances	(the	products).	The	process	involves	breaking	chemical	bonds	between	atoms	and	forming	new	bonds,	so	the	number	and	type	of	atoms	are	the	same	for	both	reactants	and	products.	The	chemical	change
is	described	by	a	chemical	equation.	There	are	several	types	of	chemical	reactions.	Here	is	look	at	the	four	main	types	of	chemical	reactions,	plus	additional	key	reaction	types.Keep	in	mind,	there	are	different	names	for	the	reaction	types.	The	four	main	types	of	chemical	reactions	are:There	are	many	other	types	of	reactions,	though.	This	table
summarizes	some	key	points	of	the	main	types	of	chemical	reactions:Type	of	ReactionGeneral	ReactionExplanationSynthesis	or	CombinationA	+	B	→	ABTwo	or	more	elements	or	compounds	combine	to	form	one	compound.Decomposition	or	AnalysisAB	→	A	+	BA	complex	molecule	breaks	into	simpler	ones.Displacement,	Replacement,	or	SubstitutionA
+	BC	→	AC	+	BOne	element	replaces	another	in	a	compound.Double	displacement,	Double	replacement,	or	MetathesisAB	+	CD	→	AD	+	CBCations	and	anions	exchange	partners.CombustionA	+	O2	→	H2O	+	CO2A	compound	combines	with	oxygen	to	form	an	oxide.	Often,	carbon	dioxide	and	water	form.Acid-Base	or	NeutralizationAcid	+	Base	→	Salt	+
WaterAn	acid	and	base	react	to	form	a	salt	and	water.PrecipitationA	+	Soluble	salt	B		→	Precipitate	+	soluble	salt	CTwo	solutions	of	soluble	salts	react	to	form	an	insoluble	salt	(a	precipitate).Main	types	of	chemical	reactionsLet’s	take	a	closer	look	at	the	types	of	reactions	and	get	examples:In	a	synthesis,	direct	combination,	or	composition	reaction,
two	(or	more)	reactants	combine	to	form	a	more	complex	product.	The	general	form	of	the	reaction	is:A	+	B	→	ABAn	example	of	a	synthesis	reaction	is	the	combination	of	iron	and	sulfur	to	form	iron(II)	sulfide:8	Fe	+	S8	→	8	FeSHere	are	other	examples	of	synthesis	reactions:2	Na(s)	+	Cl2(g)	→	2	NaCl(s)C(s)	+	O2(g)	→	CO2	(g)S(s)	+	O2(g)	→	SO2(g)2
Fe(s)	+	O2(g)	→	2	FeO(s)2	SO2	+	O2	→	2	SO36	C	+	3	H2	→	C6H64	Na	+	2	C	+	3	O2	→	2	Na2CO3A	compound	breaks	or	decomposes	into	smaller	pieces	in	a	chemical	decomposition	or	analysis	reaction.	The	general	form	of	the	reaction	is:AB	→	A	+	BAn	example	of	a	decomposition	reaction	is	the	electrolysis	of	water	to	form	oxygen	and	hydrogen:2
H2O	→	2	H2	+	O2Here	are	additional	examples	of	decomposition	reactions:CaCO3	→	CaO	+	CO22	KClO3	→	2	KCl	+	3	O2Na2CO3	→	Na2O	+	CO2A	single	replacement,	single	displacement,	or	substitution	reaction	is	when	one	element	is	displaced	from	a	reactant	to	form	a	compound	with	another	element.	The	reaction	has	the	general	form:A	+	BC	→
AC	+	BAn	example	of	a	single	replacement	reaction	is	when	zinc	combines	with	hydrochloric	acid	to	form	zinc	chloride	and	hydrogen.	The	zinc	replaces	or	displaces	the	hydrogen	in	hydrochloric	acid:Zn	+	2	HCl	→	ZnCl2	+	H2When	the	reactant	cations	and	anions	“swap	partners”	the	reaction	is	called	a	double	replacement,	double	displacement,	or
metathesis	reaction.	The	general	form	for	a	double	replacement	reaction	is:AB	+	CD	→	AD	+	CBAn	example	of	a	double	replacement	reaction	is	the	reaction	between	sodium	chloride	and	silver	nitrate	to	yield	sodium	nitrate	and	silver	chloride:NaCl(aq)	+	AgNO3(aq)	→	NaNO3(aq)	+	AgCl(s)A	combustion	reaction	is	the	reaction	between	a	fuel	and
oxygen	to	form	one	or	more	oxides.	Because	many	fuels	are	carbon-based,	carbon	dioxide	(CO2)	is	often	a	product.	Sometimes	water	(H2O)	is	a	product.Here	are	examples	of	combustion	reactions	and	their	balanced	equations:C10H8	+	12	O2	→	10	CO2	+	4	H2OH2	+	O2	→	2	H2OC6H12O6	+	6	O2	→	6	CO2	+	6	H2O2	Fe2S3	+	9	O2	→	2	Fe2O3	+	6
SO22	Al2S3	+	9	O2	→	2	Al2O3	+	6	SO2P4	+	5	O2	→	2	P2O5An	acid-base	reaction	is	a	type	of	double	replacement	reaction	that	occurs	between	an	acid	and	a	base.	The	H+	ion	in	the	acid	reacts	with	the	OH–	ion	in	the	base	to	form	water	and	an	ionic	salt:HA	+	BOH	→	H2O	+	BAThe	reaction	between	hydrobromic	acid	(HBr)	and	sodium	hydroxide	is	an
example	of	an	acid-base	reaction:HBr	+	NaOH	→	NaBr	+	H2ORedox	stands	for	reduction	and	oxidation.	The	two	processes	occur	together.	This	type	of	reaction	involves	electron	transfer	between	reactants	and	a	change	in	oxidation	number.	An	example	is	the	reduction	of	I2	to	form		I–	and	oxidation	of	S2O32-	(thiosulfate	anion)	to	form	S4O62-:2
S2O32−(aq)	+	I2(aq)	→	S4O62−(aq)	+	2	I−(aq)In	an	isomerization	reaction,	the	structural	arrangement	of	a	compound	is	changed	but	its	net	atomic	composition	remains	the	same.For	example:CH3CH2CH2CH3	(n-butane)	→	CH3CH(CH3)CH3	(i-butane)A	hydrolysis	reaction	is	a	reaction	in	which	one	or	more	water	molecules	is	added	to	a	substance.
In	some	cases,	this	causes	both	the	substance	and	water	molecule	to	split.	The	general	form	of	a	hydrolysis	reaction	is:X–(aq)	+	H2O(l)	↔	HX(aq)	+	OH–(aq)The	reverse	reaction	is	a	condensation	reaction.	In	a	condensation	reaction,	water	is	removed	from	a	substance.Types	of	Chemical	Reactions	WorksheetTechnically,	there	are	hundreds	or	even
thousands	of	different	types	of	chemical	reactions.	However,	chemistry	students	usually	learn	to	classify	them	as	4	main	types,	5	main	types,	or	6	main	types.	The	four	main	types	of	chemical	reactions	are	synthesis,	decomposition,	single	displacement,	and	double	displacement.	But,	remember,	some	people	use	different	names	for	these	reactions.
Other	important	types	of	reactions	are	combustion,	acid-base,	redox	reactions,	and	condensation	reactions.	It	gets	even	more	complicated	in	organic	chemistry,	where	many	reactions	have	special	names.	However,	these	other	types	of	reactions	also	fit	into	one	of	the	four	main	categories!Practice	identifying	the	four	main	types	of	chemical	reactions
with	this	worksheet.	Download	and	print	the	PDF	worksheet	and	answer	key.[Types	of	Chemical	Reactions	Worksheet]	[PDF	Answer	Key]Atkins,	Peter	W.;	Julio	de	Paula	(2006).	Physical	Chemistry	(4th	ed.).	Weinheim:	Wiley-VCH.	ISBN	978-3-527-31546-8.IUPAC	(1997).	“Chemical	Reaction”.	Compendium	of	Chemical	Terminology	(2nd	ed.)	(the	“Gold
Book”).	doi:10.1351/goldbook.C01033Myers,	Richard	(2009).	The	Basics	of	Chemistry.	Greenwood	Publishing	Group.	ISBN	978-0-313-31664-7.Wiberg,	Egon;	Wiberg,	Nils;	Holleman,	Arnold	Frederick	(2001).	Inorganic	Chemistry.	Academic	Press.	ISBN	978-0-12-352651-9.Related	Posts	Share	—	copy	and	redistribute	the	material	in	any	medium	or
format	for	any	purpose,	even	commercially.	Adapt	—	remix,	transform,	and	build	upon	the	material	for	any	purpose,	even	commercially.	The	licensor	cannot	revoke	these	freedoms	as	long	as	you	follow	the	license	terms.	Attribution	—	You	must	give	appropriate	credit	,	provide	a	link	to	the	license,	and	indicate	if	changes	were	made	.	You	may	do	so	in
any	reasonable	manner,	but	not	in	any	way	that	suggests	the	licensor	endorses	you	or	your	use.	ShareAlike	—	If	you	remix,	transform,	or	build	upon	the	material,	you	must	distribute	your	contributions	under	the	same	license	as	the	original.	No	additional	restrictions	—	You	may	not	apply	legal	terms	or	technological	measures	that	legally	restrict
others	from	doing	anything	the	license	permits.	You	do	not	have	to	comply	with	the	license	for	elements	of	the	material	in	the	public	domain	or	where	your	use	is	permitted	by	an	applicable	exception	or	limitation	.	No	warranties	are	given.	The	license	may	not	give	you	all	of	the	permissions	necessary	for	your	intended	use.	For	example,	other	rights
such	as	publicity,	privacy,	or	moral	rights	may	limit	how	you	use	the	material.	Thay	vì	sử	dụng	bộ	bài	52	lá	như	các	trò	chơi	bài,	Roulette	lại	sử	dụng	một	bánh	xe	may	mắn	có	các	số	Để	giúp	người	chơi	đưa	ra	quyết	định	sáng	suốt,	8xbet	mang	đến	một	nền	tảng	cá	cược	đa	dạng	với	hàng	loạt	sự	kiện	Bắn	cá	tại	8XBet	là	một	trong	những	hạng	mục	được
đông	đảo	game	thủ	yêu	thích	nhờ	vào	lối	chơi	thú	vị,	đồ	họa	All	of	our	worksheets	are	created	by	teachers	with	real	life	experience	creating	worksheets	for	their	classrooms,	guaranteeing	you	the	best	quality	possible.	Whether	you	homeschool,	teach	State	or	Common	Core	aligned	curriculum,	or	follow	an	international	syllabus,	our	worksheets	can	be
used	with	all	standards.	All	worksheets	can	be	edited	to	suit	your	curriculum,	student	ability	level,	and	age.	You'll	save	hours	every	single	week	by	using	our	worksheets	in	your	lesson	plans.	The	four	main	types	of	chemical	reactions	are	synthesis,	decomposition,	single	displacement,	and	double	displacement	reactions.A	chemical	reaction	is	a	process
or	chemical	change	that	transforms	one	set	of	substances	(the	reactants)	into	another	set	of	substances	(the	products).	The	process	involves	breaking	chemical	bonds	between	atoms	and	forming	new	bonds,	so	the	number	and	type	of	atoms	are	the	same	for	both	reactants	and	products.	The	chemical	change	is	described	by	a	chemical	equation.	There
are	several	types	of	chemical	reactions.	Here	is	look	at	the	four	main	types	of	chemical	reactions,	plus	additional	key	reaction	types.Keep	in	mind,	there	are	different	names	for	the	reaction	types.	The	four	main	types	of	chemical	reactions	are:There	are	many	other	types	of	reactions,	though.	This	table	summarizes	some	key	points	of	the	main	types	of
chemical	reactions:Type	of	ReactionGeneral	ReactionExplanationSynthesis	or	CombinationA	+	B	→	ABTwo	or	more	elements	or	compounds	combine	to	form	one	compound.Decomposition	or	AnalysisAB	→	A	+	BA	complex	molecule	breaks	into	simpler	ones.Displacement,	Replacement,	or	SubstitutionA	+	BC	→	AC	+	BOne	element	replaces	another	in	a
compound.Double	displacement,	Double	replacement,	or	MetathesisAB	+	CD	→	AD	+	CBCations	and	anions	exchange	partners.CombustionA	+	O2	→	H2O	+	CO2A	compound	combines	with	oxygen	to	form	an	oxide.	Often,	carbon	dioxide	and	water	form.Acid-Base	or	NeutralizationAcid	+	Base	→	Salt	+	WaterAn	acid	and	base	react	to	form	a	salt	and
water.PrecipitationA	+	Soluble	salt	B		→	Precipitate	+	soluble	salt	CTwo	solutions	of	soluble	salts	react	to	form	an	insoluble	salt	(a	precipitate).Main	types	of	chemical	reactionsLet’s	take	a	closer	look	at	the	types	of	reactions	and	get	examples:In	a	synthesis,	direct	combination,	or	composition	reaction,	two	(or	more)	reactants	combine	to	form	a	more
complex	product.	The	general	form	of	the	reaction	is:A	+	B	→	ABAn	example	of	a	synthesis	reaction	is	the	combination	of	iron	and	sulfur	to	form	iron(II)	sulfide:8	Fe	+	S8	→	8	FeSHere	are	other	examples	of	synthesis	reactions:2	Na(s)	+	Cl2(g)	→	2	NaCl(s)C(s)	+	O2(g)	→	CO2	(g)S(s)	+	O2(g)	→	SO2(g)2	Fe(s)	+	O2(g)	→	2	FeO(s)2	SO2	+	O2	→	2	SO36	C
+	3	H2	→	C6H64	Na	+	2	C	+	3	O2	→	2	Na2CO3A	compound	breaks	or	decomposes	into	smaller	pieces	in	a	chemical	decomposition	or	analysis	reaction.	The	general	form	of	the	reaction	is:AB	→	A	+	BAn	example	of	a	decomposition	reaction	is	the	electrolysis	of	water	to	form	oxygen	and	hydrogen:2	H2O	→	2	H2	+	O2Here	are	additional	examples	of
decomposition	reactions:CaCO3	→	CaO	+	CO22	KClO3	→	2	KCl	+	3	O2Na2CO3	→	Na2O	+	CO2A	single	replacement,	single	displacement,	or	substitution	reaction	is	when	one	element	is	displaced	from	a	reactant	to	form	a	compound	with	another	element.	The	reaction	has	the	general	form:A	+	BC	→	AC	+	BAn	example	of	a	single	replacement	reaction
is	when	zinc	combines	with	hydrochloric	acid	to	form	zinc	chloride	and	hydrogen.	The	zinc	replaces	or	displaces	the	hydrogen	in	hydrochloric	acid:Zn	+	2	HCl	→	ZnCl2	+	H2When	the	reactant	cations	and	anions	“swap	partners”	the	reaction	is	called	a	double	replacement,	double	displacement,	or	metathesis	reaction.	The	general	form	for	a	double
replacement	reaction	is:AB	+	CD	→	AD	+	CBAn	example	of	a	double	replacement	reaction	is	the	reaction	between	sodium	chloride	and	silver	nitrate	to	yield	sodium	nitrate	and	silver	chloride:NaCl(aq)	+	AgNO3(aq)	→	NaNO3(aq)	+	AgCl(s)A	combustion	reaction	is	the	reaction	between	a	fuel	and	oxygen	to	form	one	or	more	oxides.	Because	many	fuels
are	carbon-based,	carbon	dioxide	(CO2)	is	often	a	product.	Sometimes	water	(H2O)	is	a	product.Here	are	examples	of	combustion	reactions	and	their	balanced	equations:C10H8	+	12	O2	→	10	CO2	+	4	H2OH2	+	O2	→	2	H2OC6H12O6	+	6	O2	→	6	CO2	+	6	H2O2	Fe2S3	+	9	O2	→	2	Fe2O3	+	6	SO22	Al2S3	+	9	O2	→	2	Al2O3	+	6	SO2P4	+	5	O2	→	2
P2O5An	acid-base	reaction	is	a	type	of	double	replacement	reaction	that	occurs	between	an	acid	and	a	base.	The	H+	ion	in	the	acid	reacts	with	the	OH–	ion	in	the	base	to	form	water	and	an	ionic	salt:HA	+	BOH	→	H2O	+	BAThe	reaction	between	hydrobromic	acid	(HBr)	and	sodium	hydroxide	is	an	example	of	an	acid-base	reaction:HBr	+	NaOH	→
NaBr	+	H2ORedox	stands	for	reduction	and	oxidation.	The	two	processes	occur	together.	This	type	of	reaction	involves	electron	transfer	between	reactants	and	a	change	in	oxidation	number.	An	example	is	the	reduction	of	I2	to	form		I–	and	oxidation	of	S2O32-	(thiosulfate	anion)	to	form	S4O62-:2	S2O32−(aq)	+	I2(aq)	→	S4O62−(aq)	+	2	I−(aq)In	an
isomerization	reaction,	the	structural	arrangement	of	a	compound	is	changed	but	its	net	atomic	composition	remains	the	same.For	example:CH3CH2CH2CH3	(n-butane)	→	CH3CH(CH3)CH3	(i-butane)A	hydrolysis	reaction	is	a	reaction	in	which	one	or	more	water	molecules	is	added	to	a	substance.	In	some	cases,	this	causes	both	the	substance	and
water	molecule	to	split.	The	general	form	of	a	hydrolysis	reaction	is:X–(aq)	+	H2O(l)	↔	HX(aq)	+	OH–(aq)The	reverse	reaction	is	a	condensation	reaction.	In	a	condensation	reaction,	water	is	removed	from	a	substance.Types	of	Chemical	Reactions	WorksheetTechnically,	there	are	hundreds	or	even	thousands	of	different	types	of	chemical	reactions.
However,	chemistry	students	usually	learn	to	classify	them	as	4	main	types,	5	main	types,	or	6	main	types.	The	four	main	types	of	chemical	reactions	are	synthesis,	decomposition,	single	displacement,	and	double	displacement.	But,	remember,	some	people	use	different	names	for	these	reactions.	Other	important	types	of	reactions	are	combustion,
acid-base,	redox	reactions,	and	condensation	reactions.	It	gets	even	more	complicated	in	organic	chemistry,	where	many	reactions	have	special	names.	However,	these	other	types	of	reactions	also	fit	into	one	of	the	four	main	categories!Practice	identifying	the	four	main	types	of	chemical	reactions	with	this	worksheet.	Download	and	print	the	PDF
worksheet	and	answer	key.[Types	of	Chemical	Reactions	Worksheet]	[PDF	Answer	Key]Atkins,	Peter	W.;	Julio	de	Paula	(2006).	Physical	Chemistry	(4th	ed.).	Weinheim:	Wiley-VCH.	ISBN	978-3-527-31546-8.IUPAC	(1997).	“Chemical	Reaction”.	Compendium	of	Chemical	Terminology	(2nd	ed.)	(the	“Gold	Book”).	doi:10.1351/goldbook.C01033Myers,
Richard	(2009).	The	Basics	of	Chemistry.	Greenwood	Publishing	Group.	ISBN	978-0-313-31664-7.Wiberg,	Egon;	Wiberg,	Nils;	Holleman,	Arnold	Frederick	(2001).	Inorganic	Chemistry.	Academic	Press.	ISBN	978-0-12-352651-9.Related	Posts	The	four	main	types	of	chemical	reactions	are	synthesis,	decomposition,	single	displacement,	and	double
displacement	reactions.A	chemical	reaction	is	a	process	or	chemical	change	that	transforms	one	set	of	substances	(the	reactants)	into	another	set	of	substances	(the	products).	The	process	involves	breaking	chemical	bonds	between	atoms	and	forming	new	bonds,	so	the	number	and	type	of	atoms	are	the	same	for	both	reactants	and	products.	The
chemical	change	is	described	by	a	chemical	equation.	There	are	several	types	of	chemical	reactions.	Here	is	look	at	the	four	main	types	of	chemical	reactions,	plus	additional	key	reaction	types.Keep	in	mind,	there	are	different	names	for	the	reaction	types.	The	four	main	types	of	chemical	reactions	are:There	are	many	other	types	of	reactions,	though.
This	table	summarizes	some	key	points	of	the	main	types	of	chemical	reactions:Type	of	ReactionGeneral	ReactionExplanationSynthesis	or	CombinationA	+	B	→	ABTwo	or	more	elements	or	compounds	combine	to	form	one	compound.Decomposition	or	AnalysisAB	→	A	+	BA	complex	molecule	breaks	into	simpler	ones.Displacement,	Replacement,	or
SubstitutionA	+	BC	→	AC	+	BOne	element	replaces	another	in	a	compound.Double	displacement,	Double	replacement,	or	MetathesisAB	+	CD	→	AD	+	CBCations	and	anions	exchange	partners.CombustionA	+	O2	→	H2O	+	CO2A	compound	combines	with	oxygen	to	form	an	oxide.	Often,	carbon	dioxide	and	water	form.Acid-Base	or	NeutralizationAcid	+
Base	→	Salt	+	WaterAn	acid	and	base	react	to	form	a	salt	and	water.PrecipitationA	+	Soluble	salt	B		→	Precipitate	+	soluble	salt	CTwo	solutions	of	soluble	salts	react	to	form	an	insoluble	salt	(a	precipitate).Main	types	of	chemical	reactionsLet’s	take	a	closer	look	at	the	types	of	reactions	and	get	examples:In	a	synthesis,	direct	combination,	or
composition	reaction,	two	(or	more)	reactants	combine	to	form	a	more	complex	product.	The	general	form	of	the	reaction	is:A	+	B	→	ABAn	example	of	a	synthesis	reaction	is	the	combination	of	iron	and	sulfur	to	form	iron(II)	sulfide:8	Fe	+	S8	→	8	FeSHere	are	other	examples	of	synthesis	reactions:2	Na(s)	+	Cl2(g)	→	2	NaCl(s)C(s)	+	O2(g)	→	CO2
(g)S(s)	+	O2(g)	→	SO2(g)2	Fe(s)	+	O2(g)	→	2	FeO(s)2	SO2	+	O2	→	2	SO36	C	+	3	H2	→	C6H64	Na	+	2	C	+	3	O2	→	2	Na2CO3A	compound	breaks	or	decomposes	into	smaller	pieces	in	a	chemical	decomposition	or	analysis	reaction.	The	general	form	of	the	reaction	is:AB	→	A	+	BAn	example	of	a	decomposition	reaction	is	the	electrolysis	of	water	to	form
oxygen	and	hydrogen:2	H2O	→	2	H2	+	O2Here	are	additional	examples	of	decomposition	reactions:CaCO3	→	CaO	+	CO22	KClO3	→	2	KCl	+	3	O2Na2CO3	→	Na2O	+	CO2A	single	replacement,	single	displacement,	or	substitution	reaction	is	when	one	element	is	displaced	from	a	reactant	to	form	a	compound	with	another	element.	The	reaction	has	the
general	form:A	+	BC	→	AC	+	BAn	example	of	a	single	replacement	reaction	is	when	zinc	combines	with	hydrochloric	acid	to	form	zinc	chloride	and	hydrogen.	The	zinc	replaces	or	displaces	the	hydrogen	in	hydrochloric	acid:Zn	+	2	HCl	→	ZnCl2	+	H2When	the	reactant	cations	and	anions	“swap	partners”	the	reaction	is	called	a	double	replacement,
double	displacement,	or	metathesis	reaction.	The	general	form	for	a	double	replacement	reaction	is:AB	+	CD	→	AD	+	CBAn	example	of	a	double	replacement	reaction	is	the	reaction	between	sodium	chloride	and	silver	nitrate	to	yield	sodium	nitrate	and	silver	chloride:NaCl(aq)	+	AgNO3(aq)	→	NaNO3(aq)	+	AgCl(s)A	combustion	reaction	is	the
reaction	between	a	fuel	and	oxygen	to	form	one	or	more	oxides.	Because	many	fuels	are	carbon-based,	carbon	dioxide	(CO2)	is	often	a	product.	Sometimes	water	(H2O)	is	a	product.Here	are	examples	of	combustion	reactions	and	their	balanced	equations:C10H8	+	12	O2	→	10	CO2	+	4	H2OH2	+	O2	→	2	H2OC6H12O6	+	6	O2	→	6	CO2	+	6	H2O2
Fe2S3	+	9	O2	→	2	Fe2O3	+	6	SO22	Al2S3	+	9	O2	→	2	Al2O3	+	6	SO2P4	+	5	O2	→	2	P2O5An	acid-base	reaction	is	a	type	of	double	replacement	reaction	that	occurs	between	an	acid	and	a	base.	The	H+	ion	in	the	acid	reacts	with	the	OH–	ion	in	the	base	to	form	water	and	an	ionic	salt:HA	+	BOH	→	H2O	+	BAThe	reaction	between	hydrobromic	acid
(HBr)	and	sodium	hydroxide	is	an	example	of	an	acid-base	reaction:HBr	+	NaOH	→	NaBr	+	H2ORedox	stands	for	reduction	and	oxidation.	The	two	processes	occur	together.	This	type	of	reaction	involves	electron	transfer	between	reactants	and	a	change	in	oxidation	number.	An	example	is	the	reduction	of	I2	to	form		I–	and	oxidation	of
S2O32-	(thiosulfate	anion)	to	form	S4O62-:2	S2O32−(aq)	+	I2(aq)	→	S4O62−(aq)	+	2	I−(aq)In	an	isomerization	reaction,	the	structural	arrangement	of	a	compound	is	changed	but	its	net	atomic	composition	remains	the	same.For	example:CH3CH2CH2CH3	(n-butane)	→	CH3CH(CH3)CH3	(i-butane)A	hydrolysis	reaction	is	a	reaction	in	which	one	or
more	water	molecules	is	added	to	a	substance.	In	some	cases,	this	causes	both	the	substance	and	water	molecule	to	split.	The	general	form	of	a	hydrolysis	reaction	is:X–(aq)	+	H2O(l)	↔	HX(aq)	+	OH–(aq)The	reverse	reaction	is	a	condensation	reaction.	In	a	condensation	reaction,	water	is	removed	from	a	substance.Types	of	Chemical	Reactions
WorksheetTechnically,	there	are	hundreds	or	even	thousands	of	different	types	of	chemical	reactions.	However,	chemistry	students	usually	learn	to	classify	them	as	4	main	types,	5	main	types,	or	6	main	types.	The	four	main	types	of	chemical	reactions	are	synthesis,	decomposition,	single	displacement,	and	double	displacement.	But,	remember,	some
people	use	different	names	for	these	reactions.	Other	important	types	of	reactions	are	combustion,	acid-base,	redox	reactions,	and	condensation	reactions.	It	gets	even	more	complicated	in	organic	chemistry,	where	many	reactions	have	special	names.	However,	these	other	types	of	reactions	also	fit	into	one	of	the	four	main	categories!Practice
identifying	the	four	main	types	of	chemical	reactions	with	this	worksheet.	Download	and	print	the	PDF	worksheet	and	answer	key.[Types	of	Chemical	Reactions	Worksheet]	[PDF	Answer	Key]Atkins,	Peter	W.;	Julio	de	Paula	(2006).	Physical	Chemistry	(4th	ed.).	Weinheim:	Wiley-VCH.	ISBN	978-3-527-31546-8.IUPAC	(1997).	“Chemical	Reaction”.
Compendium	of	Chemical	Terminology	(2nd	ed.)	(the	“Gold	Book”).	doi:10.1351/goldbook.C01033Myers,	Richard	(2009).	The	Basics	of	Chemistry.	Greenwood	Publishing	Group.	ISBN	978-0-313-31664-7.Wiberg,	Egon;	Wiberg,	Nils;	Holleman,	Arnold	Frederick	(2001).	Inorganic	Chemistry.	Academic	Press.	ISBN	978-0-12-352651-9.Related	Posts
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