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Molar	heat	of	solution	mgso4.	How	to	make	mgso4	solution.	Specific	heat	of	mgso4	solution.	At	298	k	the	heat	of	solution	of	mgso4.

Physical	changes,	such	as	fusion	or	vaporization,	and	chemical	reactions,	in	which	one	substance	is	converted	into	another,	are	accompanied	by	changes	in	the	enthalpy.	Two	other	types	of	changes	associated	with	changes	in	the	tentalpia	are	the	dissolution	of	solids	and	the	dilution	of	concentrated	solutions.	The	dissolution	of	a	solid	can	be	described
as	follows:	\	(solute\left	(s	\right)	+	solvent\left	(l	\right)	\rightarrow	soulution\left	(l	\right)	\tag{9.5.1}	\)	The	values	of	Ã©Â¢Hsoln	for	some	common	substances	are	given	in	Table	9.5.1	.	The	sign	and	the	strength	of	Ã©Â¢Hsoln	depend	on	the	specification	Attractive	and	repulsive	interactions	between	solute	and	solvent;	these	factors	will	be	discussed
in	Chapter	13.	Quando	le	sostanze	si	dissolvono,	il	processo	puÃ²	essere	esotermico	(Ã​Hsoln	<	0)	o	endotermico	(Ã​Hsoln	>	0),	come	puoi	vedere	dai	dati	nella	Tabella	9.5.1.	Tabella	9.5.1	Entalpie	della	soluzione	a	25Â°C	di	composti	ionici	selezionati	in	acqua	(in	kJ/mol)	Ã​	Catione	anionico	Fluoruro	cloruro	bromuro	Ioduro	idrossido	litio	4,7	-37,0	-48,8
-63,3	-23,6	â​​	sodio	0,9	3,9	-0,6	7,5	44,5	potassio	17,7	17,2	19,9	20,3	57,6	ammonio	1,2	14,8	13,7	argento	22,5	65,5	84,4112,2	magnesio	17,7160,0185,6213,2	calcio	11,5	81,3103,1119,7	16,7	Nitrato	Acetato	Carbonato	Solfato	di	litio	2,5	18,2	sodio	20,5	17,3	2,4	potassio	34,9	15,3	Ã¢Â¤30,9	23,8	Ammonio	25,7	Ã¢Â¤2,4	Ã¢Â¤Â¤6,6	Argento	22,6
Ã¢Â¤22,6	17,8	Magnesio	90,9	Ã¢Â¤25,3	Ã¢Â¤91,2	Calcio	Ã¢Â¤19,2	Ã¢Â¤13,1	Ã¢18,0	Ã​	Le	sostanze	con	grandi	entalpie	positive	o	negative	della	soluzione	hanno	applicazioni	commerciali	come	impacchi	istantanei	freddi	o	caldi.	Disposable	versions	of	these	products	are	based	on	the	dissolution	of	calcium	chloride	(CaCl2,	ÃÂHsoln	=	81.3	kJ/mol)	or
ammonium	nitrate	(NH4NO3,	ÃÂHsoln	=	+25.7	kJ/mol).	Both	types	consist	of	a	plastic	bag	containing	approximately	100	mL	of	water	and	a	dry	chemical	(40	g	CaCl2	or	30	g	NH4NO3)	in	a	separate	plastic	bag.	When	the	packaging	is	twisted	or	hit	sharply,	the	inner	plastic	bag	of	the	water	breaks	and	the	salt	dissolves	in	the	water.	If	the	salt	is	CaCl2,
the	heat	is	released	to	produce	a	solution	with	a	temperature	of	about	90Â°C;	then	the	product	is	an	“instant	hot	pack.”	If	the	salt	is	NH4NO3,	the	heat	is	absorbed	when	it	dissolves	and	the	temperature	drops	to	about	0°	for	an	“instant	cold	pack”.It	is	marketed	as	a	reusable	hand	warmer	(Figure	9.5.1).	At	high	temperatures,	sodium	acetate	forms	a
highly	concentrated	aqueous	solution.	With	cooling,	an	unstable	supersaturated	solution	containing	excess	solute	is	formed.	When	shaken,	sodium	acetate	trihydrate	[CH3CO2NaÃ	̈3H2O]	crystallizes	and	heat	develops:	\	(Na^{+}\left	(aq	\right)	+	CH_{3}CO_{2}^{-}\left	(aq	\right)	+	H_{	2}O\left	(l	\right)	\right)	\rift	(ltarrow)	\bullet	H_{2}O\left	(s
\right	)	\quad	\quad	\Delta	H	=	-	\Delta	H_{soln}	=	-	19.7	\;	kJ/mol	\tag{9.5.2}	\)	A	concentrated	sodium	acetate	solution	bag	can	be	brought	until	heat	is	required,	where	vigorous	agitation	induces	crystallization	and	heat	is	released.	The	package	can	be	reused	after	it	is	immersed	in	hot	water	until	the	sodium	acetate	dissociates.	Figure	9.5.1	An
instant	hot	package	based	on	sodium	acetate	crystallization	The	hot	package	is	at	room	temperature	before	agitation	(left.)	Since	sodium	acetate	is	in	solution,	you	can	see	the	metal	disc	inside	the	package.	After	the	hot	package	has	been	shaken,	sodium	acetate	crystallizes	(right)	to	release	heat.	Due	to	the	white	sodium	acetate	mass	that
crystallized,	the	metal	disc	is	no	longer	visible.	The	amount	of	heat	released	or	absorbed	when	a	substance	is	dissolved	is	not	a	constant;	depends	on	the	final	concentration	of	the	solute.	The	ΔHsoln	values	previously	given	and	in	Table	8.2.2,	for	example,	were	obtained	by	measuring	changes	in	the	enthalpy	at	various	concentrations	and	by
extrapolating	the	data	to	the	infinite	dilution.	Since	ΔHsoln	depends	on	the	solute	concentration,	diluting	a	solution	can	produce	a	change	in	the	enthalpy.	If	the	initial	dissolution	process	is	exothermal	(ΔH	<	0,)	then	the	dilution	process	is	also	exothermal.	This	phenomenon	is	particularly	relevant	for	strong	acids	and	bases,	which	are	often	sold	or
stored	as	concentrated	aqueous	solutions.	If	the	water	is	added	to	a	concentrated	solution	of	sulphuric	acid	(which	is	98%	H2SO4	and	2%	H2O)	or	sodium	hydroxide,	the	heat	released	by	the	large	ΔH	negative	can	cause	boiling	solution.	Dangerous	spattering	of	strong	or	basic	acid	can	be	avoided	if	concentrated	acid	or	base	is	slowly	added	to	water,
so	that	the	released	heat	is	largely	dissipated	by	water.	So	you	should	never	add	water	to	a	strong	or	basic	acid;	a	useful	way	to	avoid	danger	is	to	remember:	Add	the	water	to	the	acid	and	get	blown!	The	solution's	enthalpy	(ΔHsoln)	is	the	heat	released	or	absorbed	when	a	specified	amount	of	a	solute	dissolves	in	a	certain	amount	of	constant
pressure	solvent.	Enthalpy	Keychain	is	a	state	function	whose	change	indicates	the	amount	of	heat	transferred	from	a	system	to	the	environment	or	vice	versa,	at	constant	pressure.	Please	be	sure	to	be	familiar	with	the	topics	discussed	in	essential	skills	4	(section	9.9)	before	proceeding	to	conceptual	problems.	Describe	the	distinction	between
ΔHsoln	and	ΔHf.	Adding	concentrated	acid	water	causes	an	endothermic	or	esothermic	process?	The	following	table	lists	the	values	ΔHosoln	for	some	ionic	compounds.	If	1	mol	of	each	solute	isIn	500	mL	of	water,	place	the	resulting	solutions	from	the	hottest	to	the	coldest.	Please	make	sure	you	are	familiar	with	the	topics	discussed	in	Essential	Skills
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