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What	is	delta	h	in	chemistry

What	does	ΔH	mean	in	Chemistry?	In	chemistry,	ΔH	(delta	H)	is	a	term	that	represents	the	change	in	the	internal	energy	of	a	system	during	a	chemical	reaction.	It	is	a	measure	of	the	heat	transferred	to	or	from	a	system,	which	is	an	essential	concept	in	understanding	various	chemical	phenomena,	such	as	thermodynamics	and	kinetics.	What	does	ΔH
represent?	ΔH	represents	the	total	heat	transferred	to	or	from	a	system,	including	the	following:	•	Kinetic	energy:	The	energy	of	motion	of	particles	in	the	system.	•	Potential	energy:	The	energy	stored	within	the	system	due	to	forces	acting	upon	it.	•	Thermal	energy:	The	energy	associated	with	the	temperature	of	the	system.	•	Latent	energy:	The
energy	released	or	absorbed	during	phase	transitions	(e.g.,	solid	→	liquid	or	liquid	→	gas).	Types	of	ΔH	There	are	three	main	types	of	ΔH:	•	Enthalpy	change	(ΔH):	The	change	in	the	internal	energy	of	the	system,	including	all	types	of	energy	mentioned	above.	This	is	the	most	common	type	of	ΔH	and	is	typically	denoted	as	ΔH.	•	Heat	of	reaction	(Q):
The	heat	transfer	associated	with	a	chemical	reaction,	which	is	the	measure	of	the	energy	transferred	as	heat	during	the	reaction.	This	is	often	used	in	calculations	to	determine	the	efficiency	of	a	reaction.	•	Standard	enthalpy	change	(ΔH˚):	The	standard	enthalpy	change	is	the	change	in	the	internal	energy	of	the	system	when	the	reactants	are	at
standard	conditions	(temperature	and	pressure).	Measuring	ΔH	There	are	several	methods	to	measure	ΔH,	including:	•	Calorimetry:	This	involves	measuring	the	heat	transferred	to	or	from	a	system	during	a	chemical	reaction.	•	Entropy	measurements:	This	method	uses	the	third	law	of	thermodynamics	to	determine	the	enthalpy	change	from	entropy
measurements.	•	Gas	chromatography:	This	analytical	technique	is	used	to	determine	the	enthalpy	of	combustion	or	formation	of	a	gas.	Applications	of	ΔH	ΔH	is	a	fundamental	concept	in	many	areas	of	chemistry,	including:	•	Thermodynamics:	ΔH	is	used	to	predict	the	feasibility	of	a	reaction	and	calculate	the	Gibbs	free	energy	of	a	system.	•	Kinetics:
ΔH	is	used	to	determine	the	reaction	rate	and	activation	energy.	•	Biological	chemistry:	ΔH	is	used	to	understand	the	energy	changes	occurring	in	biological	systems,	such	as	the	metabolism	of	ATP.	•	Energy	applications:	ΔH	is	used	to	design	and	optimize	energy	conversion	systems,	such	as	fuel	cells	and	thermal	power	plants.	Significant	Points	•
Positive	ΔH:	indicates	a	heat-absorbing	system,	where	energy	is	taken	in	from	the	surroundings.	•	Negative	ΔH:	indicates	a	heat-emitting	system,	where	energy	is	released	to	the	surroundings.	•	Zero	ΔH:	indicates	an	adiabatic	system,	where	no	heat	is	exchanged	with	the	surroundings.	Comparison	of	ΔH	with	other	thermodynamic	properties	ΔH	is
related	to	other	thermodynamic	properties,	including:	Property	Formula	Unit	Enthalpy	(H)	H	=	U	+	pV	J	Internal	Energy	(U)	U	=	Q	–	W	J	Heat	(Q)	Q	=	ΔH	J	Work	(W)	W	=	ΔV	J	In	summary,	ΔH	is	a	fundamental	concept	in	chemistry	that	represents	the	change	in	internal	energy	of	a	system	during	a	chemical	reaction.	Its	significance	lies	in
understanding	thermodynamic	and	kinetic	properties,	as	well	as	predicting	reaction	feasibility	and	energy	conversions.	Your	friends	have	asked	us	these	questions	-	Check	out	the	answers!	Understanding	the	relationship	between	enthalpy	change	($\Delta	H$),	entropy	change	($\Delta	S$),	and	Gibbs	free	energy	change	($\Delta	G$)	is	fundamental	in
assessing	the	spontaneity	and	thermodynamic	favorability	of	chemical	reactions.	This	topic	is	pivotal	for	students	preparing	for	the	Collegeboard	AP	Chemistry	exam,	as	it	integrates	core	thermodynamic	principles	essential	for	predicting	reaction	behavior.	In	thermodynamics,	three	primary	quantities	describe	the	energy	and	disorder	changes	in	a
system:	enthalpy	change	($\Delta	H$),	entropy	change	($\Delta	S$),	and	Gibbs	free	energy	change	($\Delta	G$).	These	parameters	are	crucial	for	determining	whether	a	process	or	reaction	will	occur	spontaneously.	Enthalpy	Change	($\Delta	H$)	Enthalpy	($H$)	is	a	measure	of	the	total	heat	content	of	a	system	at	constant	pressure.	The	change	in
enthalpy	($\Delta	H$)	during	a	reaction	signifies	whether	the	process	is	exothermic	or	endothermic.	Exothermic	Reactions:	Release	heat,	resulting	in	a	negative	$\Delta	H$.	Endothermic	Reactions:	Absorb	heat,	leading	to	a	positive	$\Delta	H$.	For	instance,	the	combustion	of	methane	can	be	represented	as:	$$\mathrm{CH_4(g)	+	2O_2(g)	\rightarrow
CO_2(g)	+	2H_2O(l)}$$	This	reaction	releases	heat,	indicating	a	negative	$\Delta	H$.	Entropy	Change	($\Delta	S$)	Entropy	($S$)	measures	the	degree	of	disorder	or	randomness	in	a	system.	The	change	in	entropy	($\Delta	S$)	during	a	reaction	indicates	whether	the	disorder	increases	or	decreases.	Positive	$\Delta	S$:	Indicates	an	increase	in
disorder.	Negative	$\Delta	S$:	Signifies	a	decrease	in	disorder.	For	example,	the	dissolution	of	ammonium	nitrate	in	water	increases	disorder,	resulting	in	a	positive	$\Delta	S$.	Gibbs	Free	Energy	Change	($\Delta	G$)	Gibbs	free	energy	($G$)	combines	enthalpy	and	entropy	to	determine	the	spontaneity	of	a	process.	The	change	in	Gibbs	free	energy
($\Delta	G$)	is	given	by:	$$\Delta	G	=	\Delta	H	-	T\Delta	S$$	Where:	$\Delta	G$:	Gibbs	free	energy	change	$\Delta	H$:	Enthalpy	change	$T$:	Absolute	temperature	in	Kelvin	$\Delta	S$:	Entropy	change	Spontaneity	and	Thermodynamic	Favorability	A	reaction	is	considered	spontaneous	if	it	can	occur	without	external	intervention.	The	sign	of	$\Delta
G$	determines	spontaneity:	Negative	$\Delta	G$:	Spontaneous	process.	Positive	$\Delta	G$:	Non-spontaneous	process.	$\Delta	G	=	0$:	System	is	at	equilibrium.	Interrelationship	Between	ΔH,	ΔS,	and	ΔG	The	interplay	between	$\Delta	H$	and	$\Delta	S$	dictates	the	value	of	$\Delta	G$,	and	consequently,	the	spontaneity	of	a	reaction.	There	are	four
possible	scenarios:	ΔH	<	0	and	ΔS	>	0:	$\Delta	G$	is	always	negative;	the	reaction	is	spontaneous	at	all	temperatures.	ΔH	>	0	and	ΔS	>	0:	$\Delta	G$	can	be	negative	at	high	temperatures,	making	the	reaction	spontaneous	above	a	certain	temperature.	ΔH	<	0	and	ΔS	<	0:	$\Delta	G$	can	be	negative	at	low	temperatures,	making	the	reaction
spontaneous	below	a	certain	temperature.	ΔH	>	0	and	ΔS	<	0:	$\Delta	G$	is	always	positive;	the	reaction	is	non-spontaneous	at	all	temperatures.	Temperature	Dependence	Temperature	plays	a	crucial	role	in	the	relationship	between	$\Delta	H$,	$\Delta	S$,	and	$\Delta	G$.	The	term	$T\Delta	S$	can	either	enhance	or	oppose	$\Delta	H$,	influencing
the	sign	of	$\Delta	G$.	As	temperature	increases,	the	entropy	term	becomes	more	significant.	Applications	in	Chemical	Reactions	Understanding	the	relationship	between	$\Delta	H$,	$\Delta	S$,	and	$\Delta	G$	allows	chemists	to	predict	the	feasibility	of	reactions	under	varying	conditions.	For	example,	the	formation	of	diamond	from	graphite	has
positive	$\Delta	H$	and	negative	$\Delta	S$,	making	it	non-spontaneous	under	standard	conditions.	Calculating	Gibbs	Free	Energy	To	calculate	$\Delta	G$,	the	following	formula	is	used:	$$\Delta	G	=	\Delta	H	-	T\Delta	S$$	Where:	Ensure	that	$\Delta	H$	and	$\Delta	S$	are	in	compatible	units,	typically	kJ/mol	and	J/mol.K	respectively.	Temperature
($T$)	must	be	in	Kelvin.	**Example	Calculation:**	Consider	a	reaction	with	$\Delta	H	=	-100	\text{	kJ/mol}$	and	$\Delta	S	=	-200	\text{	J/mol.K}$	at	$T	=	300	\text{	K}$.	First,	convert	$\Delta	S$	to	kJ:	$$\Delta	S	=	-200	\text{	J/mol.K}	=	-0.200	\text{	kJ/mol.K}$$	Then,	$$\Delta	G	=	-100	\text{	kJ/mol}	-	(300	\text{	K})(-0.200	\text{	kJ/mol.K})$$
$$\Delta	G	=	-100	+	60	=	-40	\text{	kJ/mol}$$	Since	$\Delta	G$	is	negative,	the	reaction	is	spontaneous	at	300	K.	Standard	Gibbs	Free	Energy	Change	The	standard	Gibbs	free	energy	change	($\Delta	G^\circ$)	refers	to	the	change	in	free	energy	when	reactants	and	products	are	in	their	standard	states	(1	atm	pressure	and	specified	temperature,
usually	25°C).	It	provides	a	reference	point	for	calculating	free	energy	changes	under	non-standard	conditions	using	the	reaction	quotient.	Relation	to	Equilibrium	Constant	There's	a	direct	relationship	between	$\Delta	G^\circ$	and	the	equilibrium	constant	($K$)	of	a	reaction:	$$\Delta	G^\circ	=	-RT	\ln	K$$	Where:	$R$:	Gas	constant	($8.314	\text{
J/mol.K}$)	$T$:	Temperature	in	Kelvin	$K$:	Equilibrium	constant	A	negative	$\Delta	G^\circ$	implies	$K	>	1$,	favoring	product	formation,	while	a	positive	$\Delta	G^\circ$	indicates	$K	<	1$,	favoring	reactants.	Hess's	Law	and	Gibbs	Free	Energy	Hess's	Law	states	that	the	total	enthalpy	change	for	a	reaction	is	the	sum	of	the	enthalpy	changes	for
each	step	of	the	reaction.	Similarly,	Gibbs	free	energy	is	a	state	function,	meaning:	$$\Delta	G_{\text{total}}	=	\sum	\Delta	G_{\text{steps}}$$	This	allows	for	the	calculation	of	$\Delta	G$	for	complex	reactions	by	summing	the	$\Delta	G$	values	of	individual	steps.	Le	Chatelier's	Principle	and	Gibbs	Free	Energy	Le	Chatelier's	Principle	describes	how
a	system	at	equilibrium	responds	to	stress.	Changes	in	temperature,	pressure,	or	concentration	can	shift	the	equilibrium	position.	Understanding	$\Delta	H$	and	$\Delta	S$	helps	predict	the	direction	of	this	shift	by	analyzing	the	resulting	changes	in	$\Delta	G$.	Standard	State	Conditions	Standard	state	conditions	are	essential	for	defining	$\Delta
H^\circ$	and	$\Delta	G^\circ$.	These	conditions	ensure	consistency	in	thermodynamic	calculations	and	comparisons.	Deviations	from	standard	states	require	adjustments	using	activity	coefficients	or	fugacity.	Spontaneity	vs.	Kinetics	It's	important	to	distinguish	between	thermodynamic	spontaneity	and	reaction	kinetics.	A	reaction	may	be
thermodynamically	spontaneous	($\Delta	G	<	0$)	but	still	proceed	slowly	due	to	a	high	activation	energy	barrier.	Conversely,	a	non-spontaneous	reaction	can	be	driven	by	coupling	with	other	processes.	Entropy	and	the	Second	Law	of	Thermodynamics	The	second	law	of	thermodynamics	states	that	the	total	entropy	of	an	isolated	system	can	never
decrease	over	time.	This	law	underpins	the	concept	of	entropy	change	in	reactions,	influencing	the	calculation	of	$\Delta	G$	and	the	assessment	of	reaction	spontaneity.	Practical	Examples	Applying	the	relationship	between	$\Delta	H$,	$\Delta	S$,	and	$\Delta	G$	can	predict	the	behavior	of	real-world	systems:	Melting	of	Ice:	At	temperatures	above
0°C,	ice	melts	spontaneously	because	the	increase	in	entropy	($\Delta	S	>	0$)	drives	$\Delta	G$	negative	despite	the	positive	$\Delta	H$.	Formation	of	Ammonia	(Haber	Process):	This	exothermic	process	has	a	negative	$\Delta	H$	and	the	entropy	change	depends	on	the	reaction	conditions,	allowing	optimization	for	industrial	synthesis.	Limitations
and	Considerations	While	the	relationship	between	$\Delta	H$,	$\Delta	S$,	and	$\Delta	G$	is	powerful,	it	assumes	ideal	conditions.	Real	systems	may	experience	non-ideal	behavior	due	to	interactions	between	molecules,	changes	in	volume,	or	non-constant	temperature	and	pressure,	necessitating	more	complex	models	for	accurate	predictions.
Comparison	Table	Parameter	Enthalpy	Change	(ΔH)	Entropy	Change	(ΔS)	Gibbs	Free	Energy	Change	(ΔG)	Definition	Heat	content	change	at	constant	pressure.	Change	in	disorder	or	randomness.	Combines	ΔH	and	ΔS	to	determine	spontaneity.	Units	kJ/mol	J/mol.K	kJ/mol	Significance	Indicates	exothermic	or	endothermic	nature.	Shows	increase	or
decrease	in	disorder.	Determines	if	a	process	is	spontaneous.	Influence	on	ΔG	Directly	adds	or	subtracts	from	ΔG.	Multiplied	by	temperature	and	subtracted	from	ΔH.	Resultant	value	indicating	spontaneity.	Temperature	Dependence	Generally	temperature-independent.	Multiplied	by	temperature	in	ΔG	calculation.	Directly	affected	by	both	ΔH	and	ΔS.
Summary	and	Key	Takeaways	The	relationship	$\Delta	G	=	\Delta	H	-	T\Delta	S$	determines	reaction	spontaneity.	Negative	$\Delta	G$	indicates	a	spontaneous	process,	while	positive	$\Delta	G$	denotes	non-spontaneity.	Temperature	plays	a	critical	role	in	influencing	$\Delta	G$	through	the	entropy	term.	Understanding	the	interplay	between	$\Delta
H$	and	$\Delta	S$	is	essential	for	predicting	reaction	behavior.	Applications	of	these	concepts	extend	to	various	chemical	and	industrial	processes.	In	a	chemical	reaction,	delta	H	represents	the	sum	of	the	heats	of	formation,	commonly	measured	in	kilojoules	per	mol	(kJ/mol),	of	the	products	minus	the	sum	of	those	of	the	reactants.	The	letter	H	in	this
form	is	equal	to	a	thermodynamic	quantity	called	enthalpy,	representing	the	total	heat	content	of	a	system.	Enthalpy,	measured	in	joules	(J),	is	equal	to	the	system's	internal	energy	plus	the	product	of	the	pressure	and	the	volume.	The	Greek	letter	delta	looks	like	a	triangle	and	is	used	in	chemical	equations	to	represent	change.	Calculating	delta	H
involves	balancing	the	reaction,	adding	the	heats	of	formation	and	finding	the	difference	between	the	heats	of	formation	of	the	products	and	those	of	the	reactants.	This	method	assumes	constant	pressure	within	the	system.	Balance	the	chemical	reaction	by	making	sure	that	you	have	the	same	number	of	atoms	of	each	molecule	on	the	reactant	and
product	sides	of	the	equation.	In	a	simple	example	in	which	water	and	carbon	react	to	form	carbon	monoxide	and	hydrogen	gas,	the	balanced	equation	looks	like	this:	H2O	+	C	->	CO	+	H2.	Notice	that	there	are	the	same	number	of	hydrogen,	oxygen	and	carbon	atoms	on	the	left	(reactant)	and	right	(product)	sides	of	the	equation.	Look	up	the	heats	of
formation	for	the	compounds	in	your	equation.	There	are	heats	of	formation	reference	tables	in	most	chemistry	books,	and	this	information	can	also	be	found	through	a	simple	online	search.	The	heat	of	formation	for	liquid	H2O	is	–285.83	kJ/mol	and	for	CO	is	–110.53	kJ/mol,	and	the	heats	of	formation	for	the	elements	H2	and	C	are	both	0	kJ/mol.	If
you	have	a	reaction	with	more	than	one	molecule	of	a	given	compound,	multiply	the	heat	of	formation	value	by	the	number	of	molecules	of	that	particular	compound	in	your	reaction.	Add	together	the	heats	of	formation	for	the	reactants,	H2O	+	C,	which	is	–285.83	kJ/mol	+	0	kJ/mol	=	–285.83	kJ/mol.	Add	together	the	heats	of	formation	for	the
products,	CO	+	H2,	which	is	–110.53	kJ/mol	+	0	kJ/mol	=	–110.53	kJ/mol.	Subtract	the	sum	of	the	heats	of	formation	of	the	reactants	from	that	of	the	products	to	determine	delta	H:	delta	H	=	–110.53	kJ/mol	–	(–285.83	kJ/mol)	=	175.3	kJ.	Reid,	Ari.	"How	To	Determine	Delta	H"	sciencing.com,	.	13	March	2018.	APA	Reid,	Ari.	(2018,	March	13).	How	To
Determine	Delta	H.	sciencing.com.	Retrieved	from	Chicago	Reid,	Ari.	How	To	Determine	Delta	H	last	modified	August	30,	2022.	As	we	know,	the	enthalpy	change	of	a	system	is	the	difference	between	the	reactants'	enthalpies	and	the	products'	enthalpies.In	terms	of	the	question's	reaction,	this	can	be	summed	up	as	a	little	equation:	ΔH=(944+
(3∗436))−(2∗NH3)\Delta	H	=	(944	+	(3	*	436))	-	(2	*	NH_{3})ΔH=(944+(3∗436))−(2∗NH3​)	=	-92.	The	2	moles	of	NH3	will	actually	be	6	individual	N-H	bonds.We	can	rearrange	the	above	equation	to	find	the	enthalpy	of	6	N-H:	−6(NH)=−92−944−(3∗436)-6(NH)	=	-92	-	944	-	(3	*	436)−6(NH)=−92−944−(3∗436)	=	-2344.	Due	to	how	this	is
rearranged,	a	negative	value	will	be	the	result,	so	the	actual	number	will	just	be	2344.Finally,	to	find	just	N-H,	divide	2344	by	6,	which	is	391	kJmol-1.	The	equation	showing	the	standard	enthalpy	change	of	formation	for	water	is:	When	you	are	writing	one	of	these	equations	for	enthalpy	change	of	formation,	you	must	end	up	with	1	mole	of	the
compound.	If	that	needs	you	to	write	fractions	on	the	left-hand	side	of	the	equation,	that	is	OK.	(In	fact,	it	is	not	just	OK,	it	is	essential,	because	otherwise	you	will	end	up	with	more	than	1	mole	of	compound,	or	else	the	equation	won't	balance!)	The	equation	shows	that	286	kJ	of	heat	energy	is	given	out	when	1	mole	of	liquid	water	is	formed	from	its
elements	under	standard	conditions.	Standard	enthalpy	changes	of	formation	can	be	written	for	any	compound,	even	if	you	can't	make	it	directly	from	the	elements.	For	example,	the	standard	enthalpy	change	of	formation	for	liquid	benzene	is	+49	kJ	mol-1.	The	equation	is:	If	carbon	won't	react	with	hydrogen	to	make	benzene,	what	is	the	point	of
this,	and	how	does	anybody	know	what	the	enthalpy	change	is?	What	the	figure	of	+49	shows	is	the	relative	positions	of	benzene	and	its	elements	on	an	energy	diagram:	How	do	we	know	this	if	the	reaction	doesn't	happen?	It	is	actually	very	simple	to	calculate	it	from	other	values	which	we	can	measure	-	for	example,	from	enthalpy	changes	of
combustion	(coming	up	next).	We	will	come	back	to	this	again	when	we	look	at	calculations	on	another	page.	Knowing	the	enthalpy	changes	of	formation	of	compounds	enables	you	to	calculate	the	enthalpy	changes	in	a	whole	host	of	reactions	and,	again,	we	will	explore	that	in	a	bit	more	detail	on	another	page.	And	one	final	comment	about	enthalpy
changes	of	formation:	The	standard	enthalpy	change	of	formation	of	an	element	in	its	standard	state	is	zero.	That's	an	important	fact.	The	reason	is	obvious	.	.	.	For	example,	if	you	"make"	one	mole	of	hydrogen	gas	starting	from	one	mole	of	hydrogen	gas	you	aren't	changing	it	in	any	way,	so	you	wouldn't	expect	any	enthalpy	change.	That	is	equally
true	of	any	other	element.	The	enthalpy	change	of	formation	of	any	element	has	to	be	zero	because	of	the	way	enthalpy	change	of	formation	is	defined.	Enthalpy	change	is	the	name	given	to	the	amount	of	heat	evolved	or	absorbed	in	a	reaction	carried	out	at	constant	pressure.	It	is	given	the	symbol	ΔH,	read	as	“delta	H”.	How	do	you	calculate	for
Delta	H?	How	do	you	calculate	enthalpy	of	reaction?	Once	we	have	m,	the	mass	of	your	reactants,	s,	the	specific	heat	of	your	product,	and	∆T,	the	temperature	change	from	our	reaction,	you	are	prepared	to	find	the	Enthalpy	of	reaction.	Simply	plug	our	values	into	the	formula	∆H	=	m	x	s	x	∆T	and	multiply	to	solve.	See	also		How	do	you	know	if	an
element	is	diatomic?	How	do	you	find	Delta	H	on	a	graph?	How	do	you	find	Delta	H	from	Q?	Subtract	the	sum	of	the	heats	of	formation	of	the	reactants	from	that	of	the	products	to	determine	delta	H:	delta	H	=	–110.53	kJ/mol	–	(–285.83	kJ/mol)	=	175.3	kJ.	How	do	you	calculate	change	in	energy	in	chemistry?	To	calculate	an	energy	change	for	a
reaction:	add	together	the	bond	energies	for	all	the	bonds	in	the	reactants	–	this	is	the	‘energy	in’	add	together	the	bond	energies	for	all	the	bonds	in	the	products	–	this	is	the	‘energy	out’	energy	change	=	energy	in	–	energy	out.	How	do	you	find	Delta	H	from	slope?	Is	Q	equal	to	Delta	H?	You	can	say	that	Q	(Heat)	is	energy	in	transit.	Enthalpy	(Delta
H),	on	the	other	hand,	is	the	state	of	the	system,	the	total	heat	content.	They	both	can	deal	with	heat	(qp)	(Q	at	constant	pressure)	=	(Delta	H)	but	both	Heat	and	Enthalpy	always	refer	to	energy,	not	specifically	Heat.	Hope	this	helps!	Is	Delta	H	the	same	as	Q?	How	do	you	calculate	Delta	H	and	Delta	S	given	temperature?	What	are	the	units	of	ΔH	and
ΔS?	The	Relationship	between	ΔH	and	ΔS	One	thing	to	keep	in	mind	for	calculations	involving	any	of	these	equations	is	that	ΔG	and	ΔH	values	are	often	reported	in	kJ/mol	whereas	ΔS	values	are	typically	reported	in	J/K.mol.	Make	sure	to	convert	so	that	all	units	are	the	same	(both	kJ	or	both	J…	See	also		What	is	polar	and	non	polar	in	chemistry?	Why
is	Q	change	in	enthalpy?	If	there	is	no	non-expansion	work	on	the	system	and	the	pressure	is	still	constant,	then	the	change	in	enthalpy	will	equal	the	heat	consumed	or	released	by	the	system	(q).	This	relationship	can	help	to	determine	whether	a	reaction	is	endothermic	or	exothermic.	What	is	enthalpy	H?	Enthalpy(H)	is	the	sum	of	the	internal
energy(U)	and	the	product	of	pressure(P)	and	volume(V).	Enthalpy	H	can	be	written	as,	H	=	U	+	pV.	Where,	H	=	Enthalpy	of	the	system.	U	=	Internal	energy	of	the	system.	Enthalpy	of	formation	of	h2o	is-68kcal/mol.	What	is	the	enthalpy	of	CH4?	The	standard	enthalpy	of	formation	of	CH4(g),	CO2(g)	and	H2O(g)	are	-76.2,	-394.8	and	-241.6	kJ/mol
respectively.	How	do	you	find	Delta	H	from	Delta	G	and	Delta	S?	To	find	the	reaction	quotient	Q,	multiply	the	activities	for	the	species	of	the	products	and	divide	by	the	activities	of	the	reagents,	raising	each	one	of	these	values	to	the	power	of	the	corresponding	stoichiometric	coefficient.	What	is	the	enthalpy	of	NaOH?	The	molar	heat	of	solution,
ΔHsoln,	of	NaOH	is	−44.51kJ/mol.	What	is	the	enthalpy	of	H2?	The	enthalpy	of	combustion	of	H2(g)	to	give	H2O(g)	is	–	249	kJ	mol	^-1	and	bond	enthalpies	of	H	–	H	and	O	=	O	are	433	kJ	mol	^-1	and	492	kJ	mol	^-1	respectively.	The	enthalpy	of	formation	of	NH3	(g)	is	–	46.2	kJ	mol	^-1	.	What	is	enthalpy	of	N2?	Enthalpy	[kJ/kmol]	298.	0.	300.	Page
2Enthalpy	change	is	the	name	given	to	the	amount	of	heat	evolved	or	absorbed	in	a	reaction	carried	out	at	constant	pressure.	It	is	given	the	symbol	ΔH,	read	as	“delta	H”.	How	do	you	calculate	for	Delta	H?	How	do	you	calculate	enthalpy	of	reaction?	Once	we	have	m,	the	mass	of	your	reactants,	s,	the	specific	heat	of	your	product,	and	∆T,	the
temperature	change	from	our	reaction,	you	are	prepared	to	find	the	Enthalpy	of	reaction.	Simply	plug	our	values	into	the	formula	∆H	=	m	x	s	x	∆T	and	multiply	to	solve.	See	also		Why	do	molecules	absorb	different	wavelengths?	How	do	you	find	Delta	H	on	a	graph?	How	do	you	find	Delta	H	from	Q?	Subtract	the	sum	of	the	heats	of	formation	of	the
reactants	from	that	of	the	products	to	determine	delta	H:	delta	H	=	–110.53	kJ/mol	–	(–285.83	kJ/mol)	=	175.3	kJ.	How	do	you	calculate	change	in	energy	in	chemistry?	To	calculate	an	energy	change	for	a	reaction:	add	together	the	bond	energies	for	all	the	bonds	in	the	reactants	–	this	is	the	‘energy	in’	add	together	the	bond	energies	for	all	the	bonds
in	the	products	–	this	is	the	‘energy	out’	energy	change	=	energy	in	–	energy	out.	How	do	you	find	Delta	H	from	slope?	Is	Q	equal	to	Delta	H?	You	can	say	that	Q	(Heat)	is	energy	in	transit.	Enthalpy	(Delta	H),	on	the	other	hand,	is	the	state	of	the	system,	the	total	heat	content.	They	both	can	deal	with	heat	(qp)	(Q	at	constant	pressure)	=	(Delta	H)	but
both	Heat	and	Enthalpy	always	refer	to	energy,	not	specifically	Heat.	Hope	this	helps!	Is	Delta	H	the	same	as	Q?	How	do	you	calculate	Delta	H	and	Delta	S	given	temperature?	What	are	the	units	of	ΔH	and	ΔS?	The	Relationship	between	ΔH	and	ΔS	One	thing	to	keep	in	mind	for	calculations	involving	any	of	these	equations	is	that	ΔG	and	ΔH	values	are
often	reported	in	kJ/mol	whereas	ΔS	values	are	typically	reported	in	J/K.mol.	Make	sure	to	convert	so	that	all	units	are	the	same	(both	kJ	or	both	J…	See	also		How	do	you	find	KP	with	total	pressure?	Why	is	Q	change	in	enthalpy?	If	there	is	no	non-expansion	work	on	the	system	and	the	pressure	is	still	constant,	then	the	change	in	enthalpy	will	equal
the	heat	consumed	or	released	by	the	system	(q).	This	relationship	can	help	to	determine	whether	a	reaction	is	endothermic	or	exothermic.	What	is	enthalpy	H?	Enthalpy(H)	is	the	sum	of	the	internal	energy(U)	and	the	product	of	pressure(P)	and	volume(V).	Enthalpy	H	can	be	written	as,	H	=	U	+	pV.	Where,	H	=	Enthalpy	of	the	system.	U	=	Internal
energy	of	the	system.	Enthalpy	of	formation	of	h2o	is-68kcal/mol.	What	is	the	enthalpy	of	CH4?	The	standard	enthalpy	of	formation	of	CH4(g),	CO2(g)	and	H2O(g)	are	-76.2,	-394.8	and	-241.6	kJ/mol	respectively.	How	do	you	find	Delta	H	from	Delta	G	and	Delta	S?	To	find	the	reaction	quotient	Q,	multiply	the	activities	for	the	species	of	the	products	and
divide	by	the	activities	of	the	reagents,	raising	each	one	of	these	values	to	the	power	of	the	corresponding	stoichiometric	coefficient.	What	is	the	enthalpy	of	NaOH?	The	molar	heat	of	solution,	ΔHsoln,	of	NaOH	is	−44.51kJ/mol.	What	is	the	enthalpy	of	H2?	The	enthalpy	of	combustion	of	H2(g)	to	give	H2O(g)	is	–	249	kJ	mol	^-1	and	bond	enthalpies	of
H	–	H	and	O	=	O	are	433	kJ	mol	^-1	and	492	kJ	mol	^-1	respectively.	The	enthalpy	of	formation	of	NH3	(g)	is	–	46.2	kJ	mol	^-1	.	What	is	enthalpy	of	N2?	Enthalpy	[kJ/kmol]	298.	0.	300.	Page	3Enthalpy	change	is	the	name	given	to	the	amount	of	heat	evolved	or	absorbed	in	a	reaction	carried	out	at	constant	pressure.	It	is	given	the	symbol	ΔH,	read	as
“delta	H”.	How	do	you	calculate	for	Delta	H?	How	do	you	calculate	enthalpy	of	reaction?	Once	we	have	m,	the	mass	of	your	reactants,	s,	the	specific	heat	of	your	product,	and	∆T,	the	temperature	change	from	our	reaction,	you	are	prepared	to	find	the	Enthalpy	of	reaction.	Simply	plug	our	values	into	the	formula	∆H	=	m	x	s	x	∆T	and	multiply	to	solve.
See	also		How	are	synthetic	and	natural	materials	different?	How	do	you	find	Delta	H	on	a	graph?	How	do	you	find	Delta	H	from	Q?	Subtract	the	sum	of	the	heats	of	formation	of	the	reactants	from	that	of	the	products	to	determine	delta	H:	delta	H	=	–110.53	kJ/mol	–	(–285.83	kJ/mol)	=	175.3	kJ.	How	do	you	calculate	change	in	energy	in	chemistry?	To
calculate	an	energy	change	for	a	reaction:	add	together	the	bond	energies	for	all	the	bonds	in	the	reactants	–	this	is	the	‘energy	in’	add	together	the	bond	energies	for	all	the	bonds	in	the	products	–	this	is	the	‘energy	out’	energy	change	=	energy	in	–	energy	out.	How	do	you	find	Delta	H	from	slope?	Is	Q	equal	to	Delta	H?	You	can	say	that	Q	(Heat)	is
energy	in	transit.	Enthalpy	(Delta	H),	on	the	other	hand,	is	the	state	of	the	system,	the	total	heat	content.	They	both	can	deal	with	heat	(qp)	(Q	at	constant	pressure)	=	(Delta	H)	but	both	Heat	and	Enthalpy	always	refer	to	energy,	not	specifically	Heat.	Hope	this	helps!	Is	Delta	H	the	same	as	Q?	How	do	you	calculate	Delta	H	and	Delta	S	given
temperature?	What	are	the	units	of	ΔH	and	ΔS?	The	Relationship	between	ΔH	and	ΔS	One	thing	to	keep	in	mind	for	calculations	involving	any	of	these	equations	is	that	ΔG	and	ΔH	values	are	often	reported	in	kJ/mol	whereas	ΔS	values	are	typically	reported	in	J/K.mol.	Make	sure	to	convert	so	that	all	units	are	the	same	(both	kJ	or	both	J…	See	also	
How	do	you	read	a	barometer	reading?	Why	is	Q	change	in	enthalpy?	If	there	is	no	non-expansion	work	on	the	system	and	the	pressure	is	still	constant,	then	the	change	in	enthalpy	will	equal	the	heat	consumed	or	released	by	the	system	(q).	This	relationship	can	help	to	determine	whether	a	reaction	is	endothermic	or	exothermic.	What	is	enthalpy	H?
Enthalpy(H)	is	the	sum	of	the	internal	energy(U)	and	the	product	of	pressure(P)	and	volume(V).	Enthalpy	H	can	be	written	as,	H	=	U	+	pV.	Where,	H	=	Enthalpy	of	the	system.	U	=	Internal	energy	of	the	system.	Enthalpy	of	formation	of	h2o	is-68kcal/mol.	What	is	the	enthalpy	of	CH4?	The	standard	enthalpy	of	formation	of	CH4(g),	CO2(g)	and	H2O(g)
are	-76.2,	-394.8	and	-241.6	kJ/mol	respectively.	How	do	you	find	Delta	H	from	Delta	G	and	Delta	S?	To	find	the	reaction	quotient	Q,	multiply	the	activities	for	the	species	of	the	products	and	divide	by	the	activities	of	the	reagents,	raising	each	one	of	these	values	to	the	power	of	the	corresponding	stoichiometric	coefficient.	What	is	the	enthalpy	of
NaOH?	The	molar	heat	of	solution,	ΔHsoln,	of	NaOH	is	−44.51kJ/mol.	What	is	the	enthalpy	of	H2?	The	enthalpy	of	combustion	of	H2(g)	to	give	H2O(g)	is	–	249	kJ	mol	^-1	and	bond	enthalpies	of	H	–	H	and	O	=	O	are	433	kJ	mol	^-1	and	492	kJ	mol	^-1	respectively.	The	enthalpy	of	formation	of	NH3	(g)	is	–	46.2	kJ	mol	^-1	.	What	is	enthalpy	of	N2?
Enthalpy	[kJ/kmol]	298.	0.	300.	Use	the	formula	∆H	=	m	x	s	x	∆T	to	calculate	a	chemical	reaction.	M	is	the	mass	of	the	reactants,	while	S	is	the	specific	heat	of	the	product.	∆T	is	the	change	in	temperature	from	the	reaction.	Plug	your	values	into	the	formula	and	multiply.	1	Determine	your	reaction’s	products	and	reactants.	Any	chemical	reaction
involves	two	categories	of	chemicals	—	products	and	reactants.	Products	are	the	chemicals	created	by	the	reaction,	while	reactants	are	the	chemicals	that	interact,	combine,	or	break	down	to	make	the	product.	In	other	words,	the	reactants	of	a	reaction	are	like	the	ingredients	in	a	recipe,	while	the	products	are	like	the	finished	dish.	To	find	∆H	for	a
reaction,	first	identify	its	products	and	reactants.[1]	As	an	example,	let’s	say	we	want	to	find	the	enthalpy	of	reaction	for	the	formation	of	water	from	hydrogen	and	oxygen:	2H2	(Hydrogen)	+	O2	(Oxygen)	→	2H2O	(Water).	In	this	equation,	H2	and	O2	are	the	reactants	and	H2O	is	the	product.	2	Determine	the	total	mass	of	the	reactants.	Next,	find	the
masses	of	your	reactants.	If	you	don't	know	their	masses	and	aren't	able	to	weigh	the	reactants	in	a	scientific	balance,	you	can	use	their	molar	masses	to	find	their	actual	masses.	Molar	masses	are	constants	that	can	be	found	on	standard	periodic	tables	(for	individual	elements)	and	in	other	chemistry	resources	(for	molecules	and	compounds).	Simply
multiply	the	molar	mass	of	each	reactant	by	the	number	of	moles	used	to	find	the	reactants'	masses.[2]	In	our	water	example,	our	reactants	are	hydrogen	and	oxygen	gases,	which	have	molar	masses	of	2g	and	32	g,	respectively.	Since	we	used	2	moles	of	hydrogen	(signified	by	the	"2"	coefficient	in	the	equation	next	to	H2)	and	1	mole	of	oxygen
(signified	by	no	coefficient	next	to	O2),	we	can	calculate	the	total	mass	of	the	reactants	as	follows:2	×	(2g)	+	1	×	(32g)	=	4g	+	32g	=	36g	Advertisement	3	Find	the	specific	heat	of	your	product.	Next,	find	the	specific	heat	of	the	product	you're	analyzing.	Every	element	or	molecule	has	a	specific	heat	value	associated	with	it:	these	values	are	constants
and	are	usually	located	in	chemistry	resources	(like,	for	instance,	in	tables	at	the	back	of	a	chemistry	textbook).	There	are	several	different	ways	to	measure	specific	heat,	but	for	our	formula,	we'll	use	value	measured	in	the	units	joule/gram	°C.[3]	Note	that	if	your	equation	has	multiple	products,	you'll	need	to	perform	the	enthalpy	calculation	for	the
component	reaction	used	to	produce	each	product,	then	add	them	together	to	find	the	enthalpy	for	the	entire	reaction.	In	our	example,	the	final	product	is	water,	which	has	a	specific	heat	of	about	4.2	joule/gram	°C.	4	Find	the	difference	in	temperature	after	the	reaction.	Next,	we'll	find	∆T,	the	change	in	temperature	from	before	the	reaction	to	after
the	reaction.	Subtract	the	initial	temperature	(or	T1)	of	the	reaction	from	the	final	temperature	(or	T2)	to	calculate	this	value.[4]	As	in	most	chemistry	work,	Kelvin	(K)	temperatures	should	be	used	here	(though	Celsius	(C)	will	give	the	same	results).	For	our	example,	let's	say	that	our	reaction	was	185K	at	its	very	start	but	had	cooled	to	95K	by	the
time	it	finished.	In	this	case,	∆T	would	be	calculated	as	follows:∆T	=	T2	–	T1	=	95K	–	185K	=	-90K	5	Use	the	formula	∆H	=	m	x	s	x	∆T	to	solve.	Once	you	have	m,	the	mass	of	your	reactants,	s,	the	specific	heat	of	your	product,	and	∆T,	the	temperature	change	from	your	reaction,	you	are	prepared	to	find	the	enthalpy	of	reaction.	Simply	plug	your	values
into	the	formula	∆H	=	m	x	s	x	∆T	and	multiply	to	solve.	Your	answer	will	be	in	the	unit	of	energy	Joules	(J).	For	our	example	problem,	we	would	find	the	enthalpy	of	reaction	as	follows:∆H	=	(36g)	×	(4.2	JK-1	g-1)	×	(-90K	)	=	-13,608	J	6	Determine	whether	your	reaction	gains	or	loses	energy.	One	of	the	most	common	reasons	that	∆H	is	calculated	for
various	reactions	is	to	determine	whether	the	reaction	is	exothermic	(loses	energy	and	gives	off	heat)	or	endothermic	(gains	energy	and	absorbs	heat).	If	the	sign	of	your	final	answer	for	∆H	is	positive,	the	reaction	is	endothermic.	On	the	other	hand,	if	the	sign	is	negative,	the	reaction	is	exothermic.[5]	The	larger	the	number	itself	is,	the	more	exo-	or
endo-	thermic	the	reaction	is.	Beware	strongly	exothermic	reactions	—	these	can	sometimes	signify	a	large	release	of	energy,	which,	if	rapid	enough,	can	cause	an	explosion.	In	our	example,	our	final	answer	is	-13608	J.	Since	the	sign	is	negative,	we	know	that	our	reaction	is	exothermic.	This	makes	sense	—	H2	and	O2	are	gasses,	while	H2O,	the
product,	is	a	liquid.	The	hot	gasses	(in	the	form	of	steam)	have	to	release	energy	into	the	environment	in	the	form	of	heat	to	cool	to	the	point	that	they	can	form	liquid	water,	meaning	that	the	formation	of	H2O	is	exothermic.	Advertisement	1	Use	bond	energies	to	estimate	enthalpy.	Nearly	all	chemical	reactions	involve	forming	or	breaking	bonds
between	atoms.	Since,	in	a	chemical	reaction,	energy	can	be	neither	destroyed	nor	created,	if	we	know	the	energy	required	to	form	or	break	the	bonds	being	made	(or	broken)	in	the	reaction,	we	can	estimate	the	enthalpy	change	for	the	entire	reaction	with	high	accuracy	by	adding	up	these	bond	energies.[6]	For	example,	let's	consider	the	reaction
H2	+	F2	→	2HF.	In	this	case,	the	energy	required	to	break	the	H	atoms	in	the	H2	molecule	apart	is	436	kJ/mol,	while	the	energy	required	for	F2	is	158	kJ/mol.	Finally,	the	energy	needed	to	form	HF	from	H	and	F	is	=	-568	kJ/mol.	We	multiply	this	by	2	because	the	product	in	the	equation	is	2HF,	giving	us	2	×	-568	=	-1136	kJ/mol.	Adding	these	all	up,
we	get:	436	+	158	+	-1136	=	-542	kJ/mol.	2	Use	enthalpies	of	formation	to	estimate	enthalpy.	Enthalpies	of	formation	are	set	∆H	values	that	represent	the	enthalpy	changes	from	reactions	used	to	create	given	chemicals.	If	you	know	the	enthalpies	of	formation	required	to	create	products	and	reactants	in	an	equation,	you	can	add	them	up	to	estimate
the	enthalpy	much	as	you	would	with	bond	energies	as	described	above.[7]	For	example,	let's	consider	the	reaction	C2H5OH	+	3O2	→	2CO2	+	3H2O.	In	this	case,	we	know	the	enthalpies	of	formation	for	the	following	reactions:C2H5OH	→	2C	+	3H2	+	0.5O2	=	228	kJ/mol2C	+	2O2	→	2CO2	=	-394	×	2	=	-788	kJ/mol	3H2	+	1.5	O2	→	3H2O	=	-286	×	3	=
-858	kJ/mol	Since	we	can	add	these	equations	up	to	get	C2H5OH	+	3O2	→	2CO2	+	3H2O,	the	reaction	we're	trying	to	find	the	enthalpy	for,	we	can	simply	add	up	the	enthalpies	of	the	formation	reactions	above	to	find	the	enthalpy	of	this	reaction	as	follows:	228	+	-788	+	-858	=	-1418	kJ/mol.	3	Don’t	forget	to	switch	signs	when	reversing	equations.	It's
important	to	note	that	when	you	use	enthalpies	of	formation	to	calculate	the	enthalpy	of	a	reaction,	you	need	to	reverse	the	sign	of	the	enthalpy	of	formation	whenever	you	reverse	the	equation	of	the	component	reaction.	In	other	words,	if	you	have	to	turn	one	or	more	of	your	formation	reaction	equations	backwards	in	order	to	get	all	of	your	products
and	reactants	to	cancel	properly,	reverse	the	sign	on	the	enthalpies	of	the	formation	reactions	you	had	to	flip.	In	the	example	above,	notice	that	the	formation	reaction	we	use	for	C2H5OH	is	backwards.	C2H5OH	→	2C	+	3H2	+	0.5O2	shows	C2H5OH	breaking	down,	not	being	formed.	Because	we	turned	the	equation	around	in	order	to	get	all	of	the
products	and	reactants	to	cancel	properly,	we	reversed	the	sign	on	the	enthalpy	of	formation	to	give	us	228	kJ/mol.	In	reality,	the	enthalpy	of	formation	for	C2H5OH	is	-228	kJ/mol.	Advertisement	1	Grab	a	clean	container	and	fill	it	with	water.	It's	easy	to	see	the	principles	of	enthalpy	in	action	with	a	simple	experiment.	To	make	sure	that	the	reaction
in	your	experiment	will	take	place	without	any	foreign	contamination,	clean	and	sterilize	the	container	that	you	plan	to	use.	Scientists	use	special	closed	containers	called	calorimeters	to	measure	enthalpy,	but	you	can	achieve	reasonable	results	with	any	small	glass	jar	or	flask.	Regardless	of	the	container	you	use,	fill	it	with	clean,	room-temperature
tap	water.	You'll	also	want	to	conduct	the	reaction	somewhere	indoors	with	a	cool	temperature.	For	this	experiment,	you'll	want	a	fairly	small	container.	We'll	be	testing	the	enthalpy-altering	effects	of	Alka-Seltzer	on	water,	so	the	less	water	used,	the	more	obvious	the	temperature	change	will	be.	2	Insert	a	thermometer	into	the	container.	Grab	a
thermometer	and	set	it	in	the	container	so	that	the	temperature-reading	end	sits	below	the	water	level.	Take	a	temperature	reading	of	the	water	—	for	our	purposes,	the	temperature	of	the	water	will	represent	T1,	the	initial	temperature	of	the	reaction.	Let's	say	that	we	measure	the	temperature	of	the	water	and	find	that	it's	exactly	10	degrees	C.	In	a
few	steps,	we'll	use	this	sample	temperature	reading	to	demonstrate	the	principals	of	enthalpy.	3	Add	one	Alka-Seltzer	tablet	to	the	container.	When	you're	ready	to	start	the	experiment,	drop	a	single	Alka-Seltzer	tablet	into	the	water.	You	should	notice	it	immediately	start	to	bubble	and	fizz.	As	the	tablet	dissolves	in	the	water,	it	breaks	down	into	the
chemicals	bicarbonate	(HCO3-)	and	citric	acid	(which	reacts	in	the	form	of	hydrogen	ions,	H+).	These	chemicals	react	to	form	water	and	carbon	dioxide	gas	in	the	reaction	3HCO3−	+	3H+	→	3H2O	+	3CO2.[8]	4	Measure	the	temperature	when	the	reaction	finishes.	Monitor	the	reaction	as	it	proceeds	—	the	Alka-Seltzer	tablet	should	gradually
dissolve.	As	soon	as	the	tablet	finishes	its	reaction	(or	seems	to	have	slowed	to	a	crawl),	measure	the	temperature	again.	The	water	should	be	slightly	colder	than	before.	If	it's	warmer,	the	experiment	may	have	been	affected	by	an	outside	force	(like,	for	instance,	if	the	room	you're	in	is	especially	warm).[9]	For	our	example	experiment,	let's	say	that
the	temperature	of	the	water	is	8	degrees	C	after	the	tablet	has	finished	fizzing.	5	Estimate	the	enthalpy	of	the	reaction.	In	an	ideal	experiment,	when	you	add	the	Alka-Seltzer	tablet	to	the	water,	it	forms	water	and	carbon	dioxide	gas	(the	latter	of	which	can	be	observed	as	fizzing	bubbles)	and	causes	the	temperature	of	the	water	to	drop.	From	this
information,	we	would	expect	the	reaction	to	be	endothermic	—	that	is,	one	that	absorbs	energy	from	the	surrounding	environment.	The	dissolved	liquid	reactants	need	extra	energy	to	make	the	jump	to	the	gaseous	product,	so	it	takes	energy	in	the	form	of	heat	from	its	surroundings	(in	this	case,	water).	This	makes	the	water's	temperature	fall.	In	our
example	experiment,	the	temperature	of	the	water	fell	two	degrees	after	adding	the	Alka-Seltzer.	This	is	consistent	with	the	sort	of	mildly	endothermic	reaction	we'd	expect.	Advertisement	Add	New	Question	Question	Will	increasing	pressure	in	the	Haber	process	produce	more	or	less	ammonia?	More	ammonia	will	be	produced.	With	pressure,
entropy	will	reduce	and	gas	molecules	will	interact	effectively	to	produce	more	ammonia.	Question	How	can	I	solve	this	problem:	"The	half-life	of	element	X	is	5	days.	If	we	have	5g	of	X	initially,	what	is	the	mass	of	X	after	5	days,	20	days	and	40	days"?	After	5	days,	there	will	be	2.5	g	remaining.	Every	5	days	we	divide	by	2.	Therefore	after	10	days	we
have	1.25,	after	15	we	have	0.625,	after	20	we	have	0.3125	grams.	You	can	do	the	same	thing	for	40	days.	Heres	a	formula	which	is	easier	to	use:	A(t)	=	Ainitial*(1/2)^(t/k),	where	k	is	the	half	life,	in	this	case	5,	and	t	is	the	duration	you	are	calculating	for.	Question	How	can	I	calculate	the	percentage	error?	100*[(absolute	value	of	theoretical	value	-
actual	value)	÷	theoretical	value]	See	more	answers	Ask	a	Question	Advertisement	Thanks	The	advice	in	this	section	is	based	on	the	lived	experiences	of	wikiHow	readers	like	you.	If	you	have	a	helpful	tip	you’d	like	to	share	on	wikiHow,	please	submit	it	in	the	field	below.	Remember	that	for	formality's	sake,	it	should	be	calculated	in	Kelvin	but	Delta	T
would	be	the	same	for	Centigrade	as	Kelvin.	Delta	T:	(Tf-Ti)	Celsius:	(20-10)=10	deg.	C	Kelvin:	(293.15-283.15)=	10	deg.	K	K=C+273.15,	the	decimal	doesn't	matter	for	practical	use	but	does	in	theoretical	use.	Advertisement	Co-authored	by:	Retired	Science	Professor	&	Dean	This	article	was	co-authored	by	Chris	Hasegawa,	PhD.	Dr.	Chris	Hasegawa
was	a	Science	Professor	and	the	Dean	at	California	State	University	Monterey	Bay.	Dr.	Hasegawa	specializes	in	teaching	complex	scientific	concepts	to	students.	He	holds	a	BS	in	Biochemistry,	a	Master’s	in	Education,	and	his	teaching	credential	from	The	University	of	California,	Davis.	He	earned	his	PhD	in	Curriculum	and	Instruction	from	The
University	of	Oregon.	Before	becoming	a	professor,	Dr.	Hasegawa	conducted	biochemical	research	in	Neuropharmacology	at	the	National	Institute	of	Health.	He	also	taught	physical	and	life	sciences	and	served	as	a	teacher	and	administrator	at	public	schools	in	California,	Oregon,	and	Arizona.	This	article	has	been	viewed	1,512,590	times.	Co-
authors:	25	Updated:	April	24,	2025	Views:	1,512,590	Categories:	Chemistry	Calculations	Print	Send	fan	mail	to	authors	Thanks	to	all	authors	for	creating	a	page	that	has	been	read	1,512,590	times.	"This	tutorial	takes	you	from	beginner	to	advanced	in	easy	to	follow	steps!	Loved	it."	Share	your	story	Something	went	wrong.	Wait	a	moment	and	try
again.	\(A	+	B\,\,\,\rightarrow\,\,\,	C	+	D\,\,\,\,\,\,\,\,\,\,\Delta	H_{x}\)
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