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How	to	do	partial	pressure	problems

The	partial	pressure	of	helium	in	the	flask	is	42.5	torr,	and	the	partial	pressure	of	oxygen	is	158	torr.	torr	=	206.4	torr	4)	Mole	fraction	of	He:	66.4/206.4	=	0.322	Solution	#2:	1)	What	would	the	methane	pressure	be	in	1.5	liters?	Vol.	The	container	has	a	volume	of	10.0	L.	The	partial	pressure	is	given	by	pi	=	niRT/V	Where	T:	Absolute	temperature	V:
Volume	of	the	gas	Solved	Problems	Problem	1:	A	mixture	of	oxygen	and	hydrogen	exerts	a	total	pressure	of	2.3	atm	on	the	walls	of	the	container.	What	mass	of	O2	is	in	the	sample?	Moving	around	terms,	the	law	can	be	rewritten	to	relate	moles	of	gas	and	total	pressure	to	partial	pressure:	Px	=	Ptotal	(n	/	ntotal)	Partial	Pressure	Question	A	balloon
contains	0.1	moles	of	oxygen	and	0.4	moles	of	nitrogen.	–	Before	you	solve	these	problems,	you	can	read	this	subject	for	Dalton’s	Law	of	Partial	Pressures	(Statement,	Mathematical,	Importance,	Application).	kPa)	(0.625)	=	125	kPa	Ten	Examples	KMT	&	Gas	Laws	Menu	Dalton’s	law	of	partial	pressure	states	that	in	a	mixture	of	two	or	more	non-
reacting	gases,	the	sum	of	the	partial	pressures	of	each	gas	is	equal	to	the	overall	pressure	of	the	gas	mixture.	5,	pt.	Formula	For	Dalton’s	law	to	hold	good,	the	following	assumptions	are	made:	[1-6]	The	gas	molecules	occupy	an	insignificant	volume	compared	to	the	container’s	volume.The	gases	are	ideal,	meaning	there	is	no	attraction	among	the
molecules.The	pressure	is	not	excessively	high.	Solution	Partial	pressure	is	found	by	Dalton's	Law:	Px	=	PTotal	(	nx	/	nTotal	)	wherePx	=	partial	pressure	of	gas	xPTotal	=	total	pressure	of	all	gasesnx	=	number	of	moles	of	gas	xnTotal	=	number	of	moles	of	all	gases	Step	1	Find	PTotal	Although	the	problem	does	not	explicitly	state	the	pressure,	it	does
tell	you	the	balloon	is	at	standard	temperature	and	pressure.	(2009).	The	total	pressure	is	then	the	sum	of	all	the	partial	pressures	of	component	gases.	Also,	calculate	the	number	of	moles	of	present.	Solution:	1)	Assume	100.0	g	of	the	mixture	is	present.	ISBN	9780073048598.Tuckerman,	Mark	E.		Problem	(6)	Oxygen	gas	generated	by	the
decomposition	of	potassium	chlorate	is	collected	as	shown	in	Figure	(1).	“Glossary	of	atmospheric	chemistry	terms	(Recommendations	1990)”.	62	(11):	2167–2219.	What	must	the	total	pressure	be	for	the	partial	pressure	of	oxygen	to	be	0.21	atm?	For	n	components	of	a	gas:	Ptotal	=	P1	+	P2	+	P3	+...	3)	PH2O	=	3.57	kPa	The	values	for	the	vapor
pressure	of	water	at	various	temperatures	have	been	tabulated.	Step	2	Add	up	the	number	of	moles	of	the	component	gases	to	find	nTotal	nTotal	=	noxygen	+	nnitrogennTotal	=	0.1	mol	+	0.4	molnTotal	=	0.5	mol	Step	3	Now	you	have	all	the	information	needed	to	plug	the	values	into	the	equation	and	solve	for	Pnitrogen	Pnitrogen	=	PTotal	(
nnitrogen	/	nTotal	)Pnitrogen	=	1	atm	(	0.4	mol	/	0.5	mol	)Pnitrogen	=	0.8	atm	Answer	The	partial	pressure	of	the	nitrogen	is	0.8	atm.	Find	the	partial	pressure	of	oxygen	and	nitrogen	and	then	find	the	total	pressure.	If	the	balloon	is	at	standard	temperature	and	pressure,	what	is	the	partial	pressure	of	the	nitrogen?	It	does	not	matter	what	pressure
units	you	use	as	long	as	they	are	the	same	in	both	the	numerator	and	denominator	of	the	fraction.Many	Dalton’s	law	problems	require	some	calculations	using	the	ideal	gas	law.		Xi	=	ni	/(Σni)	Then,	the	partial	pressure	of	the	i-th	gas	is	pi	=	Xi	p	Partial	Pressure	from	Ideal	Gas	Equation	The	partial	pressure	can	be	calculated	from	the	ideal	gas
equation.	1)	Determine	moles	of	each	gas:	oxygen	--->	80.0	g	/	32.0	g/mol	=	2.50	mol	nitrogen	--->	14.0	g	/	28.0	g/mol	=	0.500	mol	carbon	dioxide	--->	44.0	g	/	44.0	g/mol	=	1.00	mol	total	moles	of	gas	--->	4.00	mol	2)	Determine	the	mole	fraction	of	the	oxygen:	2.50	mol	/	4.00	mol	=	0.625	3)	Determine	the	partial	pressure	of	the	oxygen	gas:	(200.	Error
increases	as	pressure	and	temperature	of	a	gas	increase	because	the	particles	are	interacting	with	each	other	more	often.	–	Let	us	understand	Dalton’s	law	by	solving	these	problems.	The	mole	fraction	X	is	the	fraction	of	the	gas	present	in	the	mixture.	Based	on	these	assumptions,	one	can	calculate	the	total	pressure	of	the	gas	mixture	in	terms	of	the
partial	pressure	of	the	gases.	What	is	the	partial	pressure	of	nitrogen	if	the	total	pressure	is	99.42	kPa?	Problem	#8:	A	diver	breathes	a	helium-oxygen	mixture	with	an	oxygen	mole	fraction	of	0.050.	For	most	situations,	the	error	is	negligible.	Suppose	ni	moles	of	the	i-th	gas	are	present	in	the	mixture.	At	ordinary	temperatures	and	pressure,	you	can
apply	the	ideal	gas	law	to	calculate	the	partial	pressure	of	each	gas.	“Essay	IV.	K)	n	=	1.80	mol	3)	Determine	the	partial	pressure	of	methane	and	ethane:	methane	--->	(4.43	atm)	(0.500	mol	/	1.80	mol)	=	1.23	atm	ethane	--->	(4.43	atm)	(0.600	mol	/	1.80	mol)	=	1.48	atm	4)	Determine	the	partial	pressure	of	propane:	4.43	−	(1.23	+	1.48)	=	1.72	atm	5)
Note	that	there	is	no	need	to	determine	the	moles	of	propane	(since	we	can	determine	its	partial	pressure	by	subtraction),	although	we	could	if	desired:	1.80	−	(0.500	+	0.600)	=	0.700	mol	and	thence,	to	a	partial	pressure	calculation:	(4.43	atm)	(0.700	mol	/	1.80	mol)	=	1.72	atm	Problem	#5:	A	gaseous	mixture	of	O2	and	N2	contains	32.8%	nitrogen
by	mass.	–	Rearranging	the	equation	we	obtain	Check:	The	density	of	the	oxygen	gas	is	(0.164	g/0.128	L),	or	1.28	g/L,	which	is	a	reasonable	value	for	gases	under	atmospheric	conditions.	Calculate	the	partial	pressures	of	the	gases	if	the	total	pressure	is	2.00	atm	at	a	certain	temperature.	If	the	pressure	of	the	gas	a	diver	inhales	is	8.0	atm,	what
percent	of	the	mixture	should	be	O2,	if	the	partial	pressure	of	O2	is	to	be	the	same	as	what	the	diver	would	ordinarily	breathe	at	sea	level?	This	changes	the	gas	pressure	down	a	bit,	but	leaves	the	volume	and	temperature	unaffected.	I	used	this	table	of	the	values.	(1802).	Statistical	Mechanics:	Theory	and	Molecular	Simulation	(1st	ed.).	Cambridge,
UK:	Cambridge	University	Press.	Let's	start	by	reviewing	the	concept	of	partial	pressure.	The	mixtures	has	a	total	pressure	of	150	kPa	and	the	partial	pressures	of	nitrogen	and	carbon	dioxide	are	100	kPa	and	24	kPa,	respectively.This	is	a	straightforward	application	of	Dalton’s	law:PT	=	P1	+	P2	+	P3Ptotal	=	Pnitrogen	+	Pcarbon	dioxide	+
Poxygen150	kPa	=	100	kPa	+	24	kPa	+	PoxygenPoxygen	=	150	kPa	–	100	kPa	–	24kPaPoxygen	=	26	kPaAlways	check	your	work.	(b)	What	is	the	mole	fraction	of	He?	In	other	words,	they	behave	as	point	masses	with	negligible	volume	that	are	widely	separated	from	each	other,	are	neither	attracted	nor	repelled	by	one	another,	and	have	elastic
collisions	with	each	other	and	container	walls.Dalton’s	law	predicts	gas	behavior	quite	well,	but	it	real	gases	deviate	from	the	law	as	pressure	increases.	What	is	the	pressure	of	the	mixture?	At	23.0	°C,	the	total	pressure	in	the	container	was	measured	to	be	4.43	atm.	Be	sure	you	use	the	appropriate	units	for	the	ideal	gas	constant.n	=	PV/RTnN2	=	(2
atm)(24.0	L)/(0.08206	atm·L/mol·K)(273	K)	=	2.14	mol	N2	nO2	=	(2	atm)(12.0	L)/(0.08206	atm·L/mol·K)(273	K)	=	1.07	mol	O2Next,	find	the	partial	pressures	of	each	gas	after	they	are	mixed.	+	P	n.	Be	sure	to	report	your	units	correctly!	Typically,	when	using	any	form	of	the	ideal	gas	law,	you'll	be	dealing	with	mass	in	moles,	temperature	in	Kelvin,
volume	in	liters,	and	pressure	is	in	atmospheres.	The	barometer	in	the	room	reads	99.10	kPa.	What	is	the	pressure	of	the	neon	gas?	Solution:	Since	the	mole	fraction	of	the	O2	is	0.050,	it	contributes	0.050	(or,	if	you	will,	5.0%)	of	the	total	pressure.	At	high	pressure,	there	is	less	space	between	gas	molecules	and	interactions	between	them	becomes
more	significant.Here	are	examples	showing	how	you	use	Dalton’s	law	of	partial	pressure:For	example,	calculate	the	partial	pressure	of	oxygen	gas	in	a	mixture	of	nitrogen,	carbon	dioxide,	and	oxygen.	(a)	What	is	the	partial	pressure	(torr)	of	He	and	CH4?	(1990).	Dalton’s	law	of	partial	pressures	can	be	mathematically	expressed	as	follows:	(or)	P
total	=	P	1	+	P	2	+	P	3	+	….	Solved	Problems	on	Dalton’s	Law		Problem	(1)	on	Dalton’s	Law	A	mixture	of	oxygen	and	neon	contains	oxygen	at	a	pressure	of	726	torr	and	neon	at	a	pressure	of	44	torr.	Solution:	1)	Mole	fraction	of	oxygen:	158	/	200.5	=	0.788	2)	Mole	fraction	of	He:	1.000	minus	0.788	=	0.212	3)	Moles	of	helium	present:	1.43	g	/	4.0026
g/mol	=	0.35727	mol	(I	will	keep	a	few	guard	digits)	0.35727	mol	is	to	0.212	as	x	is	0.788	x	=	1.32796	mol	of	O2	1.32796	mol	times	31.9988	g/mol	=	42.5	g	(to	three	sig	figs)	Problem	#10:	The	mass	percent	of	a	three	component	gas	sample	is	22.70%	O2,	21.00%	C2H2F4	and	56.30%	C6H6.	(b)	What	is	the	pressure	of	the	oxygen	gas?	What	is	the
partial	pressure	of	each	gas?	Solution:	Given,				phydrogen	=	1.2	atm													p	=	2.3	atm									Therefore,	the	partial	pressure	of	oxygen	is	poxygen	=	p	–	phydrogen	=	2.3	atm	–	1.2	atm	=	1.1	atm	The	mole	fraction	of	oxygen	can	be	found	using	the	following	formula.									Solution:	Problem	(2)	on	Dalton’s	Law	Calculate	the	total	number	of	moles	in	a
10.5L	sample	of	gas	at	292	K,	containing	O2	at		0.622	atm	and	N2	at	0.517	atm.	A	gas’s	partial	pressure	is	the	pressure	it	would	exert	on	the	walls	if	it	were	the	only	gas	in	a	container	[1-4].	(2010).	The	valve	between	the	two	bulbs	is	opened	and	the	two	gases	mix.	The	pressure	of	the	water	vapor	at	24°C	is	22.4	mmHg.	Strategy:	–	To	solve	for	the
mass	of	O2	generated,	we	must	first	calculate	the	partial	pressure	of	O2	in	the	mixture.	The	oxygen	present	in	the	CO2	is	NOT	part	of	the	solution	to	the	problem.	Reference:	Chemistry	/	Raymond	Chang,	Williams	College	/(10th	edition).	Both	gases	are	at	an	absolute	temperature	of	273	K.The	problem	gives	the	pressure	(P),	volume	(V),	and
temperature	(T)	for	the	gases	before	forming	the	mixture,	so	apply	the	ideal	gas	law	to	find	the	number	of	moles	(n)	of	each	gas.PV	=	nRTRearrange	the	ideal	gas	law	and	solve	for	the	number	of	moles.	The	gas	with	the	water	vapor	is	often	called	"wet,"	whereas	the	gas	after	the	water	vapor	pressure	has	been	removed	is	called	the	"dry"	gas.	Where,
The	mole	fraction	of	a	specific	…	Problem	#1:	A	mixture	of	40.0	g	of	oxygen	and	40.0	g	of	helium	has	a	total	pressure	of	0.900	atm.	This	time,	use	the	ideal	gas	law,	but	solve	for	pressure.PV	=	nRTP	=	nRT/VPN2	=	(2.14	mol)	(0.08206	atm·L/mol·K)(273	K)	/	10	L	=	4.79	atmPO2	=	(1.07	mol)	(0.08206	atm·L/mol·K)(273	K)	/	10	L	=	2.40	atmThe	partial
pressures	of	each	gas	in	the	mixture	is	higher	than	their	initial	pressures.	How	does	it	apply	to	gases.	–	Because	the	oxygen	and	the	gas	mixture	are	both	at	the	same	temperature	and	have	the	same	volume,	the	numbers	of	moles	are	proportional	to	the	pressures:	Problem	(3)	Oxygen	gas	is	collected	over	water	in	an	apparatus	such	as	that	shown	in
Figure	12.8	at	a	barometric	pressure	of	759	torr	at	23	oC	(a)	What	is	the	pressure	of	the	water	vapor?	This	law	states	that	in	a	mixture	of	two	or	more	gases,	the	total	pressure	is	the	sum	of	the	partial	pressures	of	all	the	…	What	is	Dalton’s	law	of	partial	pressure.	Solution:	–	The	total	pressure	of	the	gas	mixture	is	–	The	total	number	of	moles	is	–	The
number	of	moles	of	O2	is:	–	We	can	calculate	the	number	of	moles	of	oxygen	another	way.	Calculate	the	partial	pressure	(atm)	of	C2H2F4	if	the	total	pressure	of	the	sample	is	1444	torr.	This	makes	sense,	since	pressure	is	inversely	proportional	to	volume.Now,	apply	Dalton’s	law	and	solve	for	the	total	pressure	of	the	mixture.PT	=	P1	+	P2PT	=	PN2	+
PO2	=	4.79	atm	+	2.40	atm	=	7.19	atmSince	Dalton’s	law	and	the	ideal	gas	law	both	make	the	same	assumptions	about	gas	behavior,	you	get	the	same	answer	just	plugging	in	the	sum	of	the	number	of	moles	of	gas	into	the	ideal	gas	law.PT	=	(nN2	+	nO2)RT/VPT	=	(2.14	mol	+	1.07	mol)	(0.08206	atm·L/mol·K)(273	K)	/	10	L	=	7.19	atmAdkins,	C.
Boston:	McGraw-Hill.	Pure	and	Applied	Chemistry.	Thus	total	pressure	is	0.21/0.050	=	4.2	atm	Problem	#9:	A	sample	of	1.43	g	of	helium	and	an	unweighed	quantity	of	O2	are	mixed	in	a	flask	at	room	temperature.	That	means	this	problem	uses	Dalton's	Law:	Ptot	=	PNe	+	PH2O	Our	unknown	will	be	PNe.	2)	Ptot	=	99.10	kPa	The	pressure	of	the	gas
collected	over	the	water	is	the	same	as	the	pressure	in	the	room.	Solution:	1)	Asume	100	g	of	the	sample	is	present.	are	the	partial	pressures	of	the	individual	gases.Combining	Dalton’s	law	with	the	ideal	gas	law	makes	it	possible	to	solve	for	the	partial	pressure,	mole	fraction,	or	number	of	moles	of	a	component	of	the	gas	mixture.Pi	=	PT	(	ni	/
nT	)Here,	Pi	is	the	partial	pressure	of	an	individual	gas,	PT	is	the	total	pressure	of	the	mixture,	ni	is	the	number	of	moles	of	the	gas,	and	nT	is	the	total	number	of	moles	of	all	gases	in	the	mixture.You	can	solve	for	mole	fraction,	the	pressure	of	a	component	or	the	total	pressure,	the	volume	of	a	component	or	the	total	volume,	and	the	number	of	moles
of	a	component	and	the	total	number	of	moles	of	gas:Xi	=	Pi	/	PT	=	Vi	/	VT	=	ni	/	nTHere,	Xi	is	the	mole	fraction	of	a	component	(i)	of	a	gas	mixture,	P	is	pressure,	V	is	volume,	and	n	is	number	of	moles.Dalton’s	law	assumes	gases	behave	as	ideal	gases:The	partial	pressure	of	a	gas	is	the	pressure	exerted	by	an	individual	component	in	a	mixture	of
gases.Gas	molecules	follow	the	kinetic	theory	of	gases.	How	do	we	convert	the	pressure	of	O2	gas	to	the	mass	of	O2	in	grams?	Solution	(a)	The	water	vapor	pressure	at	23	oC	is	21.1	torr,	(from	Table	above)	(b)	The	pressure	of	the	oxygen	gas	is:	Problem	(4)	What	volume	of	oxygen,	collected	over	water,	will	be	obtained	at	23	oC	and	762	torr
barometric	pressure	from	the	thermal	decomposition	of	0.0600	mol	of	KClO3	Solution:	–	Since	we	have	the	number	of	moles	of	oxygen,	we	must	use	the	partial	pressure	of	oxygen,	which	is	the	barometric	pressure	minus	the	water	vapor	pressure	(from	the	Table	above):	Problem	(5)		A	mixture	of	gases	contains	4.46	moles	of	neon	(Ne),	0.74	mole	of
argon	(Ar),	and	2.15	moles	of	xenon	(Xe).	The	volume	of	oxygen	collected	at	24	°C	and	atmospheric	pressure	of	762	mmHg	is	128	mL.	Calculate	the	mass	(in	grams)	of	oxygen	gas	obtained.	Add	up	the	partial	pressures	and	make	sure	you	get	the	proper	total.For	example,	find	the	mole	fraction	of	oxygen	in	a	mixture	of	hydrogen	and	oxygen	gas.
English	scientist	John	Dalton	observed	the	behavior	of	gases	in	1801	and	published	the	gas	law	in	1802.	Using	32.8%	means	these	amounts	are	present	in	the	mixture:	32.8	g	of	nitrogen67.2	g	of	oxygen	2)	Convert	the	two	masses	to	moles:	nitrogen	--->	32.8	g	/	28.014	g/mol	=	1.17	mol	oxygen	--->	67.2	g	/	16.00	g/mol	=	4.20	3)	Get	the	total	mount	of
moles:	1.17	+	4.20	=	5.37	mol	4)	Determine	the	partial	pressure	of	oxygen	in	the	mixture:	(785.0	mmHg)	(4.20	mol	/	5.37	mol)	=	614.0	mmHg	Problem	#6:	A	1.50	L	bulb	containing	He	at	155	torr	is	connected	by	a	valve	to	a	2.00	L	bulb	containing	CH4	at	245	torr.	Solution:	O2	is	21%	of	the	atmosphere,	so	its	partial	pressure	is	0.21	atm	The	He/O2
mix	is	at	8	atm,	so:	(0.21	atm	/	8	atm)	times	100	=	2.625%	If	our	He/O2	mix	contains	2.625%	O2,	the	diver	will	be	breathing	O2	at	0.21	atm	in	the	total	8	atm	being	breathed.	If	you	add	up	the	partial	pressure	of	each	gas	in	a	mixture,	the	value	will	be	the	total	pressure	of	the	gas.	Solution:	1)	Calculate	moles	of	each	gas:	He:	40.0	g	/	4.0026	g/mol	=
9.9935	mol	O2:	40.0	g	/	31.9988	g/mol	=	1.25005	mol	2)	Calculate	mole	fraction:	He:	9.9935	mol	/	11.24355	mol	=	0.88882	3)	Calculate	partial	pressure:	He:	0.900	atm	times	0.88882	=	0.79938	atm	=	0.800	atm	(to	three	sig	figs)	O2:	0.900	minus	0.800	=	0.100	atm	Problem	#2:	If	a	gas	is	collected	over	water,	what	corrections	need	to	be	made	when
calculating	the	volume	of	the	dry	gas	at	STP?	How	do	we	calculate	the	mole	fraction	of	a	gas?	Calculate	the	partial	pressure	of	each	gas	in	the	container.	Pn	When	written	this	way,	this	variation	of	the	Ideal	Gas	Law	is	called	Dalton's	Law	of	Partial	Pressures.	Solution:	–	The	partial	pressure	of	Ne	(	PNe	)	is	equal	to	the	product	of	its	mole	fraction	(
XNe	)	and	the	total	pressure	(	PT	)	–	we	calculate	the	mole	fraction	of	Ne	as	follows:	–	Therefore:	Check:	–	Make	sure	that	the	sum	of	the	partial	pressures	is	equal	to	the	given	total	pressure;	that	is,	(1.21	+	0.20	+	0.586)	atm	=	2.00	atm.	Then,	the	total	pressure	p	of	the	mixture	is	given	by	p	=	p1	+	p2	+	p3	+	…	+	p4	p	=	Σpi	Partial	Pressure	from
Mole	Fraction	Dalton’s	law	can	also	be	expressed	in	terms	of	mole	fraction.	Solution:	The	pressure	of	the	water	vapor	needs	to	be	removed,	by	subtraction.	The	total	pressure	of	the	mixture	is	1.5	atm	and	the	partial	pressure	of	hydrogen	is	1	atm.Start	with	Dalton’s	law	and	find	the	partial	pressure	of	oxygen	gas.PT	=	P1	+	P2Ptotal	=	Phydrogen	+
Poxygen1.5	atm	=	1	atm	+	Poxygen	Poxygen	=	1.5	atm	–	1	atmPoxygen	=	0.5	atmNext,	apply	the	formula	for	mole	fraction.Xi	=	Pi	/	PTXoxygen	=	Poxygen/PtotalXoxygen	=	0.5/1.5	=	0.33Note	the	mole	fraction	is	a	pure	number.	Suppose	a	mixture	contains	n	gases	whose	partial	pressures	are	p1,	p2,	p3,	…,	pn.	kPa.	What	is	the	partial	pressure	(in
kPa)	exerted	by	the	oxygen	in	the	mixture?	Solution:	Given				Voxygen	=	14	L							poxygen1	=	2.4	atm														Vnitrogen	=	18	L					pnitrogen1	=	2.2	atm													T	=	300	K	V	=	12	L															R	=	0.082	L-atm	·	mol-1	·	K-1	The	mole	fraction	of	oxygen	is	noxygen	=	(poxygen	Voxygen)/(RT)	=	(2.4	atm	·	14	L)/(0.082	L-atm	·	mol-1	·	K-1	·	300	K)	=	1.36	mol
nnitrogen	=	(pnitrogen	Vnitrogen)/(RT)	=	(2.2	atm	·	18	L)/(0.082	L-atm	·	mol-1	·	K-1	·	300	K)	=	1.61	mol	Therefore,	the	total	number	of	moles	is	n	=	noxygen	+	nnitrogen	=	1.36	+	1.61	=	2.97	mol	The	total	pressure	is	P	=	nRT/V	=	2.97	mol	·	0.082	L-atm	·	mol-1	·	K-1	·	300	K/12	L	=	6.09	atm	Therefore,	the	partial	pressures	are	poxygen	=	(noxygen/n)	·
P	=	(1.36	mol/2.97	mol)	·	6.09	atm	=	2.78	atm	pnitrogen	=	(nnitrogen/n)	·	P	=	(1.61	mol/2.97	mol)	·	6.09	atm	=	3.3	atm	Dalton’s	law	of	partial	pressure	states	that	the	total	pressure	of	a	mixture	of	gases	is	the	sum	of	their	partial	pressures.Dalton’s	law	of	partial	pressure	is	an	ideal	gas	law	that	states	that	the	total	pressure	of	a	mixture	of	gases	is
equal	to	the	sum	of	the	partial	pressures	of	each	gas.	The	mixture	forms	by	combining	a	container	of	24.0	L	of	nitrogen	(N2)	gas	at	2	atm	and	a	container	of	12.0	L	of	oxygen	(O2)	gas	at	2	atm.	torr	3)	Total	pressure:	66.4	torr	+	140.	Solution:	–	From	Dalton’s	law	of	partial	pressures	we	know	that:			–	From	the	ideal	gas	equation,	we	write:	–	where	m
and	µ	are	the	mass	of	O2	collected	and	the	molar	mass	of	O2,	respectively.	Ten	Examples	KMT	&	Gas	Laws	Menu	Problem	#1:	A	mixture	of	40.0	g	of	oxygen	and	40.0	g	of	helium	has	a	total	pressure	of	0.900	atm.	ISBN	978-0-19-852526-4.Related	Posts	In	any	mixture	of	gases,	each	component	gas	exerts	a	partial	pressure	that	contributes	to	the	total
pressure.	Solution	#1:	1)	Partial	pressure	of	He	P1V1	=	P2V2	(155	torr)	(1.50	L)	=	(x)	(3.50	L)	x	=	66.4	torr	2)	Partial	pressure	of	CH4:	(245	torr)	(2.00	L)	=	(y)	(3.50	L)	y	=	140.	Dalton’s	Law	English	physicist	and	chemist	John	Dalton	published	the	law	in	1802.	1)	Calculate	moles	of	each	gas:	2)	Calculate	mole	fraction:	3)	Calculate	partial	pressure:
We	have	just	worked	out	an	example	of	Dalton’s	law	of	partial	pressures	(named	for	John	Dalton,	its	discoverer).	You	might	think	this	a	weird	thing	to	comment	on,	but	I	was	asked	about	it	in	class	a	number	of	years	ago.	In	a	mixture	of	gases,	the	partial	pressure	of	each	gas	is	the	pressure	that	gas	would	exert	if	it	was	the	only	one	occupying	that
volume	of	space.	(1983).	G.	Standard	pressure	is	1	atm.	It	is	evaluated	by	taking	the	ratio	of	the	number	of	moles	(ni)	of	a	given	gas	and	the	total	number	of	moles	(Σni)	of	all	the	gases.	P1V1	=	P2V2	(245	torr)	(2.00	L)	=	(x)	(1.50	L)	x	=	326.7	torr	2)	Total	pressure	in	1.50	L:	155	torr	+	326.7	torr	=	481.7	torr	3)	Mole	fraction	of	helium:	155	torr	/	481.7
torr	=	0.322	(to	three	sig	figs)	4)	Allow	the	1.50	L	to	expand	to	3.50	L	P1V1	=	P2V2	(481.7	torr)	(1.50	L)	=	(y)	(3.50	L)	y	=	206.4	torr	5)	Determine	partial	pressures:	He	--->	(206.4	torr)	(0.322)	=	66.5	torr	Ne	--->	206.4	−	66.5	=	139.9	torr	Problem	#7:	A	mixture	of	He	and	O2	gases	used	by	deep-sea	divers.	2:	595–602.Silberberg,	Martin	S.	Solution:
1)	The	vapor	pressure	of	water	at	40.0	°C	is	looked	up	and	found	to	be	7.38	kPa.	2)	Dalton's	Law	of	Partial	Pressure	is	used:	Ptot	=	PN2	+	PH2O	99.42	kPa	=	PN2	+	7.38	kPa	PN2	=	92.04	kPa	Problem	#4:	Three	gases	(8.00	g	of	methane,	CH4,	18.0	g	of	ethane,	C2H6,	and	an	unknown	amount	of	propane,	C3H8)	were	added	to	the	same	10.0	L
container.	What	is	the	partial	pressure	of	oxygen	in	the	mixture,	if	the	total	pressure	is	785.0	mmHg?	While	Dalton’s	law	of	partial	pressures	describes	ideal	gases,	real	gases	follow	the	law	under	most	conditions.The	formula	for	Dalton’s	law	states	that	the	pressure	of	a	gas	mixture	is	the	sum	of	the	partial	pressures	of	its	component	gases:PT	=	P1	+
P2	+	P3	+	…Here,	PT	is	the	total	pressure	of	mixture	and	P1,	P2,	etc.	Equilibrium	Thermodynamics	(3rd	ed.).	doi:10.1351/pac199062112167Dalton,	J.	Solution:	1)	The	key	phrase	is	"over	water."	This	means	that	the	100.0	mL	of	neon	gas	also	contains	water	vapor.	4)	We	are	now	ready	to	solve:	Ptot	=	PNe	+	PH2O	99.10	kPa	=	PNe	+	3.57	kPa	PNe	=
95.53	kPa	Bonus	Problem:	A	closed	vessel	contains	80.0	g	of	O2,	14.0	g	of	N2,	and	44.0	g	of	CO2.The	total	pressure	in	the	vessel	is	200.	–	What	gas	law	do	we	need?	Solution:	A	comment:	the	question	asks	for	the	partial	pressure	of	the	oxygen,	which	should	be	taken	to	mean	O2.	For	example,	find	the	partial	pressures	and	total	pressure	of	a	mixture
of	nitrogen	and	oxygen	gas.	On	the	expansion	of	elastic	fluids	by	heat.”	Memoirs	of	the	Literary	and	Philosophical	Society	of	Manchester.	This	allows	the	percentages	to	be	converted	to	mass.	The	volume	of	the	mixture	is	different	from	the	starting	volumes	of	the	gases,	so	you	know	the	pressure	of	the	mixture	is	different	from	the	initial	pressures.	If
the	partial	pressure	of	hydrogen	is	1.2	atm,	find	the	mole	fraction	of	oxygen	in	the	mixture.	Learn	its	equation	along	with	a	few	solved	problems.	Strategy:	–	What	is	the	relationship	between	the	partial	pressure	of	a	gas	and	the	total	gas	pressure?	Calculate	moles	of	each	substance:	22.70	g	/	16.00	g/mol	=	1.41875	mol	21.00	g	/	102.03	g/mol	=
0.205822	mol	56.30	g	/	78.1134	g/mol	=	0.720747	mol	2)	Determine	mole	fraction	of	C2H2F4:	0.205822	mol	/	(1.41875	mol	+	0.205822	mol	+	0.720747	mol)	=	0.0877586	3)	Determine	partial	pressure	of	C2H2F4:	1444	torr	times	0.0877586	=	126.7234	torr	4)	Convert	to	atm:	126.7234	torr	/	760.0	torr/atm	=	0.1667	atm	(to	four	sig	figs)	Problem
#11:	A	student	has	stored	100.0	mL	of	neon	gas	over	water	on	a	day	when	the	temperature	is	27.0	°C.	J.	The	law	used	to	find	partial	pressure	assumes	the	temperature	of	the	system	is	constant	and	the	gas	behaves	as	an	ideal	gas,	following	the	ideal	gas	law:	PV	=	nRT	where	P	is	pressure,	V	is	volume,	n	is	the	number	of	moles,	R	is	the	gas	constant,
and	T	is	temperature.	ISBN	0-521-25445-0.Calvert,	J.	If	you	have	temperatures	in	Celsius	or	Fahrenheit,	convert	them	to	Kelvin	before	proceeding.Remember	real	gases	are	not	ideal	gases,	so	although	the	calculation	will	have	very	little	error	under	ordinary	conditions,	it	won't	be	precisely	the	true	value.	Chemistry:	The	Molecular	Nature	of	Matter
and	Change	(5th	ed.).	Fundamentals	of	Chemistry	/	David	E.Goldberg/(5th	edition).	Problem	#3:	Nitrogen	is	collected	over	water	at	40.0	°C.	Otherwise,	the	volume	occupied	by	the	molecules	becomes	significant	compared	to	the	free	space	between	them,	resulting	in	a	deviation	from	Dalton’s	law.	poxtgen	=	Xoxygen	p	=>	Xoxygen	=	poxygen/p	=>
Xoxygen	=	1.1	atm/2.3	atm	=	0.48	Problem	2:	14	L	of	oxygen	gas	at	2.4	atm	and	18	L	of	nitrogen	at	2.2	atm	are	added	to	a	12	L	container	at	300	K.	Solution:	1)	Calculate	the	moles	of	methane	and	ethane	that	are	present:	methane	--->	8.00	g	/	16.0	g/mol	=	0.500	mol	ethane	--->	18.0	g	/	30.0	g/mol	=	0.600	mol	2)	Using	PV	=	nRT,	determine	the	total
moles	present:	(4.43	atm)	(10.0	L)	=	(n)	(0.08206	L	atm	/	mol	K)	(300.
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