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Properties	of	buffer	solutions	pre	l

Preparation	and	properties	of	buffer	solutions	pre	lab	answers.	Properties	of	buffer	solutions	pre	lab	answers.

tnatsnoc	noitaicossid	dica	ehT	]xetal/[}	-	{^}	}A{txet\	{+}	+	{^}	}H{txet\	{	snooprahtfelthgir\}AH{txet\]xetal[	:si	noitaicossid	dica	na	rof	noitauqe	decnalab	ehT	.noitulos	lanif	eht	ni	reffub	eht	fo	noitartnecnoc	eht	sa	noitartnecnoc	reffub	emas	eht	niatnoc	tsum	snoitulos	htoB	.sesab	regnorts	era	yeht	gninaem	,yletelpmoc	erom	ezinoi	lliw	bK	egral	a
evah	taht	sesaB	]xetal/[}	]}	3	{_}	}H{txet\	{}N{txet\[	{}	]}	-	{^}	}HO{txet\	{[]}	+	{^}	4	{_}	}H{txet\	{}N{txet\[	{	carf\=}	}b{txet\	{_}	}K{txet\	{]xetal[	]xetal/[}-^}HO{txet\{+	}	+	{^}	4	{_}	}H{txet\	{}N{txet\	snooprahtfelthgir\}}O{txet\2_}H{txet\	{+}	3	{_}	}H{txet\	{}N{txet\]xetal[	:pu	tes	si	muirbiliuqe	gniwollof	eht	,retaw	ni	tup	si	ainomma
nehw	,elpmaxe	roF	.)HOOCaN(etamrof	muidos	dna)HOOCH(dica	cimrof	fo	hcae	M	010.0	htiw	deraperp	si	reffub	dica	cimrof	A	.dehsilbatse	eb	ot	si	muirbiliuqe	wen	eht	erofeb	Ã​]xetal/[}M{txet\	940.0=]-^2_}O{txet\3_}H{txet\2_}C{txet\[]xetal[	dna	Ã​]xetal/[}M{txet\	150.0=]2_}O{txet\3_}H{txet\2_}CH{txet\[]xetal[	eb	lliw	snoitartnecnoc	wen	eht
,demusnoc	eb	lliw	+H	eht	fo	lla	ecniS	]xetal/[2_}O{txet\3_}H{txet\2_}CH{txet\	worrathgir\)}lCH	morf{txet\(}	+	{^}	}H{txet\	{+}	-	{^2_}O{txet\3_}H{txet\2_}C{txet\]xetal[	:dica	citeca	erom	mrof	ot	snoi	etateca	eht	htiw	enibmoc	lCH	morf	snotorp	dedda	ehT	:2	petS	.krow	ot	snietorp	rof	Hp	tcerroc	eht	gnipeek	rof	ygoloib	ni	yrassecen	era	snoitulos
reffuB	.sreffub	sa	nwonk	era	snoitulos	esehT	.esab	etagujnoc	sti	dna	dica	na	fo	noitulos	a	gnitaerc	yb	syaw	elpitlum	ni	deraperp	eb	nac	sreffuB	.reffub	a	ot	esab	ro	dica	gnorts	a	fo	noitidda	eht	yb	detareneg	noitulos	a	fo	Hp	lanif	eht	etaluclaC	.retaw	erup	fo	retil	a	ot	dedda	si	lCH	fo	tnuoma	emas	eht	fi	Hp	eht	ot	siht	erapmoC	.29.3	=	Hp	eht	gnitaluclac
neht	dna	Ã​]xetal/[]+^}H{txet\[=}x{txet\]xetal[	rof	gnivlos	,HOaN	gnidda	retfA	]xetal/[})0800.0({})0210.0(}x{txet\	{	carf\=}	}a{txet\	{_}	}K{txet\	{]xetal[	.dica	kaew	a	morf	ylno	edam	reffub	a	fo	Hp	eht	etaluclaC	etaluclaC	[latex]	{text	{k}}	_	{text	{a}}	=	frac	{[{text	{h}}	^	{+}]	[text	{a}	{{-}]}	{[	text	{HA}]}	[/	LATEX]	After	taking	the	LOG	of
the	entire	equation	and	have	redisposed	it,	the	result	is:	[LATEX]	text	{log}	({text	{K}}	_	{Text	{a	}})	=	text	{log}	[{text	{h}}	^	{+}]	+	text	{log}	(frac	{{[text	{a}}	{-}]}	{[text	{HA}]})	[/	LATEX]	This	equation	can	be	rewritten	as:	[latex]	-	text	{p}	{text	{k}}	_	{text	{a}}	=	-	text	{pH}	+	text	{log}	(frac	{[text	{A}	^	{-}]}	{[text	{HA}]})	[/	LATEX]
Distributing	the	negative	sign	you	get	the	final	version	of	the	Henderson-Hasselbalch	equation	:	[latex]	text	{pH}	=	text	{p}	{text	{k}}	_	{text	{a}}	+	text	{log}	(frac	{[text	{a}}	^	{-	}]}	{[text	{HA}]})	[/	LATEX]	In	an	alternative	application,	the	equation	can	be	used	to	determine	the	basic	quantity	of	acid	and	conjugated	necessary	to	create	a	buffer
of	a	specific	pH.	The	buffer	solutions	are	resistant	to	pH	change	due	to	the	presence	of	a	balance	between	acid	(ha)	and	its	conjugated	base	(aÃ	¢	â	€	â	€	â	€	").	Key	points	The	pH	of	the	bases	is	usually	calculated	using	the	concentration	of	the	hydroxide	ion	(OhÃ	¢	â	€	â	€	â	€	")	to	find	the	POH	first.	The	acid-dissociation	balance	constant,	which
measures	the	propensity	of	a	separate	acid,	is	described	with	the	equation:	[latex]	{text	{k}}	_	{text	{a}}	=	frac	{{	text	{h}}	^	{+}]	[{text	{A}}}	{-}]}	{[text	{HA}]}	[/	LATEX].	The	buffer	solutions	of	key	points	are	resistant	to	pH	change	due	to	the	presence	of	a	balance	between	acid	(HA)	and	its	conjugated	base	(A-).	The	status	of	a	reaction	in
which	the	rates	of	the	reactions	forward	(reagent	to	the	product)	and	inverse	(product	to	the	reagent)	are	the	same.	Balance	of	the	key	terms:	the	status	of	a	reaction	in	which	the	rates	of	the	reactions	forward	(reagent	to	the	product)	and	inverse	(product	to	the	reagent)	are	the	same.	PH	probe:	the	probe	can	be	inserted	into	a	solution	to	measure	the
(This	example	reads	8.61).	The	pH	change	of	a	buffer	buffer	With	an	acid	or	an	added	base	it	can	be	calculated	by	combining	the	balanced	equation	for	the	reaction	and	the	dissociation	of	equilibrium	acid	dissociation	(KA).	If	the	concentrations	of	a	solution	of	a	weak	acid	and	its	conjugated	base	are	reasonably	high,	the	solution	is	resistant	to	changes
in	the	concentration	of	hydrogen	ions.	The	formula	for	POH	is:	[LATEX]	Text	{POH}	=	-	text	{log}	([text	{or}	{text	{h}}}	{text	{h}}}	{}])	[/	LATEX]	By	multiplying	a	conjugated	acid	(such	as	NH4	+)	and	a	conjugated	base	(such	as	NH3)	the	following	is	provided:	[LATEX]	{text	{k}}	_	{text	{A}}}	Times	{text}}	Times	{Text	{	K}}	_	{text	{b}}	=



frac	{[{{{text}	{}}	_	{}}	{+}]	[text	{n}	{text	{	h}}	_	{3}]}	{[text	{n}	{text	{h}}	_	{text}}}}}}}}}}]}	^	Time	Frac	{[text	{n}	{text	{h}}	_	{4}	^	{+}]	[{text	{oh}}	^	{oh}}}	{(text	{n}	{text	{h}}	_	{text}]}	[/	Lathex]	[latex]	{text	{k}}	_	{text	{a}}}	times	{text	{k}}	_	{text	{b}}	=	[{text}}}	_	{3	}	{}}	_	{}}	{or}}	^	{+}]	[{text	{}}	^	{-}]	=
{text	{k}}	_	{text	{w}}	[/	latex]	[latex]	{text	{log}	_	{text	{a}})	+	{text	{log}	(text	{k}}	_	{text	{b}})	=	text	{log}	({text	{k}}	_	{text	{W}})	[/	LATEX]	[LATEX]	{text	{pk}}	_	{text	{a}}	+	{text	{}}	+	{text	{}}	+	{text	{	pk}}	_	{text	{b}}	=	text	{p}	{text	{k}}	_	{text	{w}}	=	14.00	[/	latex]	The	pH	can	be	calculated	using	the	formula:	[LATEX]
{text	{pH}	=	{14}	-	text	{POH}}	[/	Latex]	The	bases	Weak	exist	in	which	Mical	balance	very	in	the	same	way	as	weak	acids.	The	pH	of	a	buffer	solution	can	be	calculated	by	the	equilibrium	constant	and	the	initial	concentration	of	acid.	In	chemistry,	the	pH	is	a	measure	of	the	concentration	of	hydrogen	ion	(H	+)	in	a	solution.	This	change	is
represented	by	the	letter	X	in	the	following	table.	Naoh	(sodium	hydroxide)	is	a	stronger	base	of	(ch3ch2)	(Diethylamine)	which	Ã¨	a	base	stronger	than	NH3	(ammonia).	A	buffer	pH	changes	very	little	when	a	small	amount	is	added		of	strong	or	basic	acid	or	base.	Then	measure	the	pH	of	the	solution	using	a	pH	probe.	With	a	known	pH	and	PKA,	the
si,	hp,	ehecnO	.lCH,	ekil,	dica	gnorts,	a	gnisu,	detsujda,	nac,	hp,	eht,	dica	etaguc,	sti,	asab,	htew,	c,	c,	reffub,	h,	e	+H,	fu,	ssol,	eht,	etadommocca,	ot,	tegir,	hot	stfihs,	noitcaer,	ehtsuaceb,	si	sihT	.tinu,	HP,	10.0	ylfo	ecnereffid,	a	,lCH	dica	gnorts,	no,	100.00,	noitcu,	474,	nwt,	rep,	no,	rep,	ng,	no	a-dica	citeca	eht	fo	ecencerp	eht	nI	[xetal/[47.4=)]}	+	{^}
{H{txet\{]}gol{txet\-=}Hp{txet\[xetal]	[xetal/]}M{txet\}	5-	{^}	0	{1	cm\38.1={{940.0}	150.0	{	carf\)}	5-{^}	0	{1	semit\67.1()+^	H{txxet][xetal]	{{0.1}}	{{90}}	carf\\=}{a{txet\	{_}}K{txet\{[xetal],	evah	ew	[xetal/](}qa{txet\(}-^2_}O{txet\3_}H{txet\2_}C{txet\{+})}qa{txet\(}+^}H{txet\{{snooprahthgirtfel\\\){qa{txet\
(}2}}O{txet\3_}H{txet\2}CH{txet\2}{txetal]	:Ceceal	:1CitenecaeceoEneoecaeceoEnoeo	t	redisnoc	ow,	nehT.noitcaer	esab-dica	na	ni	HP	muirbiliuqe	ahn	gnidnif	dna	noitolos	refob	a	fo	HP	eht	gnitamitse	ruf	lufesu	la	si	noitauqe	ehT	?noitulos	ehf	HP	eht	si	tahW.si	noitartnecnoc	A​I​W.si	noitartnecnoc	AAAATIAATAAAHAAAHTAAAENT	tFo	(aK	gol-ot
lauqe	si	hcihw)	aKp7htiw	noitolos	a	fo	Hp	barusame	ehstcennoc	yllacitamhtam	noitauqe	hclablesaHAA​Aat​UgandaNosredneH0ehT.rellams	teg	seulav	bK	eht,rekaew	teg	sesab	ehtA	?(01-01	x	6.5	si	+4HN+aK)	+4HN	M050.3NU000300000Renofu	ehsiTahW:	swolloof	sa	si	noitulos	reffub	a	fo	HP	ehrof	evlos	ot	noitauqe	hclablesaH-nosredneH	ehesu	woh
fo	elpmaxe	nA	[xetal/]}	[}dica{txet\]	{}}esab{txet\]	{{carf\=}}a{txet\{}}K{txet\{}p{txet\-}Hp{txet\{}\{}01{]xetal]	:aSCAP​Kp/Hraheptfnihmuhreew	Gol	het	sevig	noitauqe	hclablesaH-nosredneH	eht	fo	ni	tip	na	fo	htgnerts	eht	fo	erusaem	evitatitnauq	A	:aKp	smreT	yeK	.elbigilgen	si	lCH	eht	gnidda	nopu	esaercni	emulov	eht	taht	gnimussa	,noitulos	fo
retil	a	ot	dedda	si	)lCH(	dica	cirolhcordyh	fo	elom	100.0	nehw	Hp	ni	egnahc	eht	etaluclaC	?reffub	fo	retil	a	ot	dedda	si	)HOaN(	edixordyh	muidos	los	fo	M	0200.0	fi	Hp	eht	si	tahW	.snoitacilppa	fo	egnar	ediw	a	ni	yrassecen	era	snoitulos	reffuB	.050.0	ot	derapmoc	llams	si	eulav	eht	eht	esuaceb	deifitsuj	saw	smret	]2O3H2CH[	dna	]Â​
​ÂÃååååååån2O3H2C[	eht	gnirongi	,elpmaxe	siht	nI	]xetal/[57.4=}	}a{tt	xet\	{_}	}Kp{txet\	{=}Hp{txet\]xetal[	]xetal/[}M{txet\}	5-	{^}	0	{1	semit\67.1=}	}a{txet\	{_}	}K{txet\	{=]+^}H{txet\[=}x{txet\]xetal[	:erofehT	)snoitartnecnoc	muirbiliuque	eht	ni	M	050.0	ot	derapmoc	llams	si	x	taht	gnimussa(	]xetal/[}	)050.0(	{}	)050.0(}x{txet\	{	carf\=	}
]2_}}O{txet\{3_}}H{txet\{2_}}C{txet\{}H{txet\[	{}	]}	-	{^}	2_}}O{txet\{3_}}H{txet\{2_}C{txet\[	{]}	+	{^}	}H{txet\[	{	carf\=}	}a{txet	K{txet\	{]xetal[	:si	tnatsnoc	muirbilique	dica	citeca	eht	,lCH	gnidda	erofeB	?M	010.0	fo	daetsni	M	01.0	neeb	dah	snoitartnecnoc	reffub	eht	fi	edixordyh	muidos	gnidda	retfa	neeb	evah	Hp	eht	dluow	tahW	.noitulos
reffub	a	ot	esab	a	ro	dica	na	fo	noitidda	eht	ot	esnopser	ni	egnahc	lliw	noitulos	eht	fo	Hp	eht	woh	etaluclac	ot	elbissop	si	tI	.mrof	tnereffid	a	ekat	Hp	gninimreted	rof	salumrof	eht	tub	,dica	etagujnoc	sti	dna	esab	eht	fo	erutxim	a	morf	edam	eb	nac	reffub	enilakla	nA	.lufsseccus	yllaitrap	ylno	si	ti	,noitulos	suoeuqa	na	ni	snotorp	rof	Â​	​	​	​Â	maxe	roF
.stnatcaer	ot	stcudorp	fo	snoitartnecnoc	muirbilique	eht	fo	oitar	a	sa	nettirw	yllacipyt	;noitulos	ni	dica	na	fo	htgnerts	eht	fo	erusaem	evitatitnauQ	:tnatsnoc	noitaicossid	tip	.snoi	etateca	dna	tip	citeca	htob	niatnoc	lliw	noitulos	eht	,erofehT	.noitcaer	eht	gnirud	srucco	taht	noitartnechnoc	ni	egnahc	ni	egnahc	t	sebircseD	:egnahc	Â	anu	id	Hp	led	oloclac	li
rep	e	oirbiliuqe'l	erednerpmoc	rep	ilitu	otlom	itnemurts	onos	ellebat	eL	)oirbiliuqe	,acifidom	,elaizini(	ECI	oirbiliuqe	id	imelborp	ied	enoizulosir	al	rep	elitu	otnemurts	onu	:oiccaihg	led	ilovaT	.otnuigga	odica	etrof	id		Ãtitnauq	al	rep	otsiverp	led	onem	ni	atnemua	onegordi	id	inoi	id	enoizartnecnoc	al	e	artsinis	a	otatsops	eneiv	oirbiliuqe'l	,reffub	nu	a
otnuigga	eneiv	etrof	odica	id'	op	nu	odnauQ	.enotorp	li	noc	anibmoc	is	ehc	aznatsos	al	¨Ã	©Ãhcrep	esab	al	¨Ã	)"	¬​â	¢Ãho(	odissordi'lled	acinoi	al	,yrwoL-detsN¸Â​ÃrB	atazzilareneg	¹Ãip	enoizinifed	alleN	.)01-01	x	6,5	¨Ã	+	4HN	rep	AK	:atoN(	.amirp	HOP	li	eravort	rep"	hO	enoizartnecnoc	al	odnazzilitu	otaloclac	etnematilos	eneiv	isab	elled	Hp	lI	esab
anu	id	Hp	led	oloclaC	.esab	enoizaer"	¬​â	¢Ã	odica	nu	ni	oirbiliuqe	id	Hp	li	eravort	e	enopmat	enoizulos	anu	id	Hp	li	eramits	rep	elitu	¨Ã	hclablessaH-nosredneH	enoizauqe'L	evaihc	itnuP	syawaekaT	yeK	.auqca'd	¹Ãip	ol	rep	itnetsisnoc	:asouqca	evaihc	inoizidnoC	.M	0210,0	a	m	010,0	ad	ebbereibmac"	OOCH	id	enoizartnecnoc	al	e	m	0800,0	a	m	010,0	ad
ebbereibmac	HOOCH	id	enoizartnecnoc	aL	]ecittal	ni	/[	}-	^	}}ooch{	otset	\[	}}ooch{	txet	}{	+	}o2_	}h{	otset	\{	worpemaR	\	}hooch{	txet	\	+	-	^	}ho{	otset	\	]xetal[	:otnuigga	otats	¨Ã	hoan	m	0200,0	opod	Hp	reffub	li	rep	erevlosir	:2	oiggassaP	47.3	=	hp	:reffub	47.3	=	]+	h[	gol-	=	Hp	]+	H[	=	x	=	4-01	x	8.1	]xetaL	/[	})010.0({	})010.0(	}x{	})010.0(
}x{	txet	\{	carf	\	=	}}a{	txet	\{	_	}}k{	otset	\{	]xetaL[	:arbmeS	AK	enoisserpse'l	,elibarucsart	¨Ã	X	odnenoppuS	]xetaL	/[	}-	^	}ooch{	otset	}{	+	}+	^	}h{	txeT	\{	snooprahthgirtfeL	\	}HOOCH{	otseT	\	]xetaL[	:HP	reffub	led	enoizulosir	:1	oiggassaP	.otnuigga	odica	etrof	id		Ãtitnauq	al	rep	atsiverp		Ãtitnauq	alled	onem	id	eratnemua	rep	)+	H(	onegordi
id	inoi	id	enoizartnecnoc	alled	otnemua'l	asuac	²ÃiC	.2-	a	eroirefni	AKP	erolav	nu	ah	odica	etrof	nu	e	auqca	ni	21	a	2-	ad	ovitamissorppa	ollavretni'llen	AKP	erolav	nu	ah	elobed	odica	nU	swab.	Ice	Table	Ã	¢	â,¬	"Initial:	Ice	table	for	NH4	+	and	NH3	buffer	solution	with	starting	concentrations.	Key	Takeaways	Key	Indicates	the	strength	of	weak	acid
(buffer)	(buffer)	3HN	e	+	H	ehc	itropmi	ilga	elaugu	¨Ã	edrep	+	4HN	ehc	otropmi'l	,1	:1	airtemoihcets	anu	ah	enoizaer	al	©ÃhcioP	.auqca	ni	enoizulossid	al	opod	)otateca	id	enoi	ol(	​Ã"	¬​â	¢Ã2o3h2C	e	+	an	,itnenopmoc	inoi	ious	ien	aicossid	,2O3H2can	,otateca	oidos	li	ehc	eramaihcir	)}qa{	otset	\(	}-	^	2_	}o{	txet	\	3_	}h{	txet	\	3_	}h{	txet	\	2_	}c{	otset
\{	+	)	}QA{	otset	\(	}+	^	}h{	otset	\{	snooprahthgirtfel	\	)}qa{	otset	\(	}2_	}o{	txet	\	3_	}h{	otset	\	2_	}ch{	otset	\{	]xetaL[	:1	oiggassaP	.otaloclac	eresse	²Ãup	esab	anu	id	o	odica	nu	id	atnuigga'lla	atsopsir	ni	enopmat	enoizulos	anu	id	otacifidom	Hp	lI	590.9	=	HP	)}0050.0{	}0530.0{	carf	\(	}gol{	otset	\	+	52.9	=	}hp{	txet	\	]xetal[	]xetal	/[	)}]+	^	4_
}hn{	otset	\[{	}]}3_	}hn{	txet	\[{{	carf	\(	}gol{	otset	\	+	}}a{	otset	\{	_	}}k{	otset	\{	}p{	otset	\	=	}Hp{	txeT	\	]xetaL[	:	Ãras	hclablessaH-nosredneH	id	enoizauqe'l	,oirbiliuqe'l	agnuiggar	ametsis	li	©Ãhcniffa	elibarucsart	¨Ã	inoizartnecnoc	elleN	otnemaibmac	li	ehc	odnenoppuS	]ecittal	ni	/[	}3_	}hn{	txet	}{	+	}+{	}}}h{	txet	\{	snooprahtfelthgir	\	}+
^	4_	}hn{	txeT	\{	]xetaL[	:¨Ã	enoizaer	al	rep	enoizauqe'L	.+	4HN	m	0530,0	e	3HN	m	0050,0	ad	atsopmoc	¨Ã	etnemlaizini	ehc	enopmat	enoizulos	anu	id	Hp	li	aloclac	:amelborp	etneuges	li	,oipmese	da	,aredisnoC	.enoizaer	alled	itnenopmoc	irav	ied	inoizartnecnoc	ellad	otaloclac	eresse	²Ãup	reffub	nu	id	Hp	lI	.yrwoL-detsN¸Â​ÃrB	isab	emoc	eriga	e
enoizulos	ni	inotorp	noc	isranibmoc	onossop	icinagro	otoza	id	itsopmoc	inucla	e	acainomma'L	.itrof	isab	a	ottepsir	ossab	etnemavitaler	Hp	nu	onatropmoc	ilobed	isab	noc	inoizaer	eL	.0	a	aizini	idniuq	,+	h	nucla	etneserp	¨Ã	non	,acifirev	is	enoizaer	al	ehc	amirP	.izzep	a	eredac	onossop	e	eranoiznuf	id	onottems​​â​​â	enietorp	el	,ottertsir	ollavretni	nu	id
irouf	id	la	evoum	is	Hp	li	eS	;enietorp	el	rep	otterroc	Hp	li	erenetnam	rep	eirassecen	onos	,aigoloib	nI	.3HN	e	+	H	ni		Ãreicossid	is	+	4HN	li	,enoizaer	al	etnaruD	.oirbiliuqe	id	etnatsoc	emoc	otatneserppar	otilos	id	It	also	shows	the	importance	of	using	high	buffer	component	concentrations	so	that	the	capacity		solution	buffering	is	not	exceeded.	Step
3:	solve	for	pH	of	0,0020	m	of	NaOH:	pOH	=	-log	(0.0020)	pOH	=	2.70	pH	=	14	¢Ã​Â​Â	pOH	pH	=	11.30	Without	buffer:	pH	=	11.30	Step	4:	Solving	for	the	pH	of	the	buffer	solution	if	0.1000	M	solutions	of	the	weak	acid	and	its	conjugate	base	had	been	used	and	the	same	amount	of	NaOH	had	been	added:	The	concentration	of	HCOOH	would	change
from	0.1000	M	to	0.0980	M	and	the	concentration	of	HCOO¢Ã​Â​Â	would	change	from	0.1000	M	to	0.1020	M.	Buffer	solutions	are	used	as	a	means	of	keeping	pH	at	a	nearly	constant	value	in	a	wide	variety	of	chemical	applications.	Preparing	a	Buffer	Solution	There	are	a	couple	of	ways	to	prepare	a	buffer	solution	of	a	specific	pH.	Therefore	the
equilibrium	concentrations	will	look	like	this:	ICE	table	¢Ã​Â​Â	equilibrium:	Describes	the	final	concentration	of	the	reactants	and	products	at	equilibrium.	The	pH	went	up	from	3.74	to	3.92	upon	addition	of	0.002	M	of	NaOH.	Thank	you	for	your	participation!	A	buffer	is	a	solution	of	weak	acid	and	conjugate	base	or	weak	base	and	conjugate	acid	used
to	resist	pH	change	with	added	solute.	The	Kb	for	NH3	=	1.8	x	10-5.	Using	Ka	and	the	equilibrium	equation,	you	can	solve	for	the	concentration	of	[H+].	A	base	is	a	substance	that	decreases	the	hydrogen	ion	(H+)	concentration	of	a	solution.	Alternatively,	you	can	prepare	solutions	of	both	the	acid	form	and	base	form	of	the	solution.	The	equation	can
be	used	to	determine	the	amount	of	acid	and	conjugate	base	needed	to	make	a	buffer	solution	of	a	certain	pH.	Example:	Calculate	the	pH	of	a	buffer	solution	consisting	of	0.051	M	NH3	and	0.037	M	NH4+.	The	acid-dissociation	equilibrium	constant	(Ka),	which	measures	the	propensity	of	an	acid	to	dissociate,	for	the	reaction	is:
[latex]\text{K}_{\text{a}}	=	\frac{\left	[\text{H}^{+}	\right	]\left	[\text{A}^{-}	\right	]}{\left	[\text{HA}	\right	]}[/latex]	The	greater	[H+]	x	[A¢Ã​Â​Â]	is	than	[HA],	the	greater	the	value	of	Ka,	the	more	the	formation	of	H+	is	favored,	and	the	lower	the	pH	of	the	solution.	An	The	buffer	can	be	made	from	a	mixture	of	a	base	and	its	conjugated	acid,
similar	to	the	way	weak	acids	and	their	conjugated	bases	can	be	used	to	create	a	buffer.	[LATEX]	{\	TEXT	{K}}	_	{\	TEXT	{A}}}	=	\	FRAC	{\	TEXT	{X}	(0.1020)	}	{	(0.0980)	}	{	(0.0980)	}	[/	Latex]	PH	If	0.1000	m	were	used	concentrations	=	3.77	This	shows	the	dramatic	effect	of	the	formic	formic	buffer	in	keeping	the	acidic	solution	despite	the
added	base.	Comparing	the	final	pH	of	a	solution	with	and	without	the	buffer	components	shows	how	effective	the	buffer	is	in	resisting	a	change	in	pH.	[Latex]	\	Text	{n}	{\	text	{h}}	_	{h}}	{\	text	{h}	_2	\	text	{o}}	\	drawing	on	the	rightLeftharpoons	\	text	{n}	{\	text	{h}}}}}}	_	{4	}	^	{+}	+	{\	text	{oh}	^	-}	[/	in	latetice]	[Latex]	{\	text	{k}}	_	{\
text	{b}}	=	\	frac	{[\	text	{n}	{\	testo	{H}}}	_	{4}	^	{+}]	[{\	text	{h}}}}	_	{3}]}	[/	Latex	]	Assuming	the	change	(x)	is	negligible	at	0.051	m	and	0.037	m	solutions:	[latex]	{\	text	{k}}	_	{\	text	{b}}	=	\	frac	{[0.037]	[\	text	{x}]}	{[0.051]}	[/	Latex]	1.8	x	10-5	[Late	x]	=	\	frac	{[0.037]	[\	text	{x}]}	{[0.051]}	[/	Latex]	x	=	[OhÃ¢	â	̈	̈”]	=	2.48	X	10-5	POH
=	4.61	PH	=	14	â	̈	̈”4.61	=	9.39	For	example,	the	blood	in	the	human	body	is	a	buffer	solution.	A	solution	is	0.050	m	in	acetic	acid	(HC2H3O2)	and	0.050	m	NAC2H3O2.	The	balanced	equation	for	this	reaction	is:	[Latex]	{\	Text	{ha}	\	destrhareftharpoons	\	text	{h}}	^	{+}	+	{}	text	{a}}	^	{-}	[/	Latex]	when	a	little	bit	of	strong	acid	(More	H	+)	is
added	to	an	equilibrium	mixture	of	weak	acid	and	its	conjugate	base,	the	equilibrium	is	shifted	to	the	left,	in	accordance	with	the	principle	of	Le	Chatelier.	The	balanced	equation	for	a	buffer	is:	[Latex]	\	Text	{ha}	\	rightleftharpoons	\	text	{h}	^	+	+	\	text	{A}	^	–	[/	Latex]	The	strength	of	a	weak	acid	is	usually	represented	as	a	constant	balance	.	In
the	third	method,	you	can	determine	the	exact	amount	of	acidic	and	conjugate	base	needed	to	buffer	a	given	pH	using	the	Henderson-Hasselbach	equation:	[Latex]	\	Text	{pH}	=	\	text	{p}	{\	text	{K}	}_{	}_{	eht	rof	alumrof	ehT	.Hp	ro	,noitartnecnoc	noi	negordyh	ni	segnahc	ot	tnatsiser	si	noitulos	eht	neht	,hgih	ylbanosaer	era	noitulos	reffub	a	ni
esab	etagujnoc	sti	dna	dica	kaew	eht	fo	snoittartnecnoc	eht	fI	stnioP	yeK	syawaekaT	yeK	.etarucca	eb	ot	Hp	nwonk	fo	snoitulos	htiw	detarbilac	ylraluger	eb	ot	deen	sebor	ytinilakla	mumixam(	41	ot	)lartuen(	7	hguorht	)ytidica	mumixam(	0	morf	seulav	laciremun	sekat	hcihw	,ecnatsbus	a	fo	ytinilakla	ro	ytidica	fo	erusaem	a	;retil	rep	selom	ni	derusaem
,snoi	negordyh	fo	noitartnecnoc	eht	fo	01	esab	ot	mhtiragol	eht	fo	evitagen	ehT	:Hp	smreT	yeK	.noitulos	eht	ot	deddat	era	sesab	ro	sdica	nehw	Hp	ni	egnahc	dipar	a	tneverp	hcihw	dna	eulav	nesohc	a	raen	noitulos	a	fo	)Hp(	ytidica	eht	niatniam	ot	desu	esab	ro	dica	kaew	A	:sreffub	.noitauque	hclablessaH-nosredneH	eht	gnisu	metsys	reffub	a	fo	Hp	eht
etaluclaC	.aKp	eulav	laciteroeht	eht	ht	ht	htiw	noitulos	a	fo	a	fo	ht	eulav	elbarusaem	eht	stcennoc	noitauqe	hclablessaHÂ​Â​ÃánânânnosredneH	ehT	14.9	=	Hp	)01-01	x	29.3(gol-	=	Hp	01-01	x	29.3	=	]+H[	=	x	:)+H(	x	rof	gnivloS	]xetal/[}	0530.0	{})0050.0	}x{txet\	{	carf\{	carf\	=	}	]+	4_}HN{txet\[	{}	]}	3_}HN{txet\	{[]}	+	{^}	}H{txet\[	{	{	carf\	=
}}01-{^01	semit\	6.5	{]xetal[	:ot	decuder	si	noitauque	eht	0530.0	dna	0050.0	ot	derapmoc	elbigilgen	si	x	gnimussA	]xetal/[}	}x{txet\-0530.0.0}x	et\+0050.0(	x	{	carf\	=	}	]+^4_}HN{txet\[	{}	]}	3_}HN{txet\	{[]}	+	{^}	}H{txet\[	{	carf\	=	}}01-{^01	semit\	6.5	{]xetal[	.aK	rof	noisserpxe	eht	ot	seulav	muirbiliuqe	eht	ylppA	.noitulos	reffub	a	fo
seitreporp	eht	ebircseD	.snoitartseD	necnoc	muirbilique	rieht	dna	,noitcaer	eht	gnirud	ogrednu	yeht	egnahc	eht	,stcudorp	dna	stnatcaer	fo	snoitartnecnoc	laitini	eht	gnisu	fo	tsisnoc	yehT	.dica	gnitrats	dna	esab	etagujnoc	eht	fo	snoitartnecnoc	era	]}AH{txet\[	dna	]-}A{txet\[	dna	,tnatsnoc	noitaicossid	dica	eht	si	aKp],	+H[	fo	noitartnecnoc	eht	si	Hp
erehw	]xetal/[)	}	]}AH{txet\[	{}	]}	-	{^}	}A{txet\[	{	{	carf\(}gol{txet\+}	equation	is:	[latex]\text{pH}=\text{p}{	\text{K}	}_{	\text{a}	}+\text{log}(\frac	{	{	[\text{A}	}^{	-	}]	}{	[\text{HA}]	}	)[/latex],	where	pH	is	the	concentration	of	[H+],	pKa	is	the	acid	dissociation	constant,	and	[A¢Ã​Â​Â]	and	[HA]	are	concentrations	of	the	conjugate	base	and
starting	acid.	Calculate	the	pH	of	an	alkaline	buffer	system	consisting	of	a	weak	base	and	its	conjugate	acid.	Bases	range	from	a	pH	of	greater	than	7	(7	is	neutral	like	pure	water)	to	14	(though	some	bases	are	greater	than	14).	A	buffer	of	carbonic	acid	(H2CO3)	and	bicarbonate	(HCO3¢Ã​Â​Â)	is	needed	in	blood	plasma	to	maintain	a	pH	between	7.35
and	7.45.	To	get	the	final	buffer,	add	one	solution	to	the	other	while	monitoring	the	pH.	What	would	be	the	pH	of	the	sodium	hydroxide	solution	without	the	buffer?	Step	3:	Adding	0.001	M	HCl	to	pure	water,	the	pH	is:	[latex]\text{pH}=-\text{log}([{	\text{H}	}^{	+	}])=3.00[/latex]	In	the	absence	of	HC2H3O2	and	C2H3O2¢Ã​Â​Â,	the	same
concentration	of	HCl	would	produce	a	pH	of	3.00.	It	can	combine	with	only	a	portion	of	the	H+	ions,	so	it	will	have	a	measurable	equilibrium	constant.	The	pH	of	a	basic	solution	can	be	calculated	by	using	the	equation:	pH	=	14.00	¢Ã​Â​Â	pOH.	Industrially,	buffer	solutions	are	used	in	fermentation	processes	and	in	setting	the	correct	conditions	for	dyes
used	in	coloring	fabrics.	The	pH	can	be	adjusted	up	to	the	desired	value	using	a	strong	base	like	NaOH.	The	formula	for	pOH	is	pOH=-log[OH-].	The	equation	can	be	derived	from	the	formula	of	pKa	for	a	weak	acid	or	buffer.	pKa:	A	quantitative	measure	of	the	strength	of	an	acid	in	solution;	a	weak	acid	has	a	pKa	value	in	the	approximate	range	¢Ã​Â​Â2
to	12	in	water	and	a	strong	acid	has	a	pKa	value	of	less	than	about	¢Ã​Â​Â2.	Key	Terms	alkaline:	Having	a	pH	greater	than	7.	Similarly,	if	a	strong	base	is	added	to	the	mixture,	the	hydrogen	ion	concentration	decreases	by	less	than	the	amount	expected	for	the	quantity	of	base	added.	These	compounds	.odica	.otaguinoc	odica	ous	li	e	elobed	esab	anu	o
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