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Labeled	heating	curve

Heating	and	cooling	curve	labeled.	Labeled	heating	curve	data.	Labeled	heating	curve	of	water.

Discuss	the	heating	curve	for	water.	A	heating	curve	graphically	represents	the	phase	transitions	that	a	substance	submitted	as	heat	is	added	to	it.	The	plateaus	on	the	curve	mark	the	changing	phase.	Temperature	remains	constant	during	these	phase	transitions.	Water	has	a	high	boiling	point	due	to	the	strong	hydrogen	bonds	between	water
molecules;	It	is	both	a	strong	hydrogen	bond	donor	and	the	acceptor.	The	first	phase	change	is	fused,	during	which	the	temperature	remains	at	the	same	time	as	the	water	dissolves.	The	second	phase	change	is	hot,	as	the	temperature	remains	the	same	during	the	transition	to	the	gas.	Like	many	substances,	water	can	exist	in	different	phases	of
matter:	liquid,	solid	and	gas.	A	heating	curve	shows	how	the	temperature	changes	as	substance	is	heated	at	a	constant	rate.	Draw	a	temperature	of	the	heating	curve	is	plotted	on	the	Y	axis,	while	the	X	axis	represents	the	heat	that	has	been	added.	It	assumes	a	constant	rate	of	heating,	so	you	can	also	think	of	the	X-axis	as	the	amount	of	time	it
spends	as	the	substance	gets	heated.	There	are	two	main	observations	on	the	measured	curve:	regions	where	the	temperature	increases	heat	is	added	plateaus	where	the	temperature	remains	constant.	It	is	on	those	highlands	that	a	phase	change	occurs.	Water	heating	curve	of	water	phase	transitions.	Analysis	of	a	heating	curve	Looking	from	left	to
right	on	the	graph,	there	are	five	distinct	parts	to	the	heating	curve:	solid	ice	is	heated	and	the	temperature	rises	until	it	reaches	the	normal	freezing/melting	point	of	zero	degrees	Celsius.	The	amount	of	added	heat,	q,	can	be	calculated	from:	[Latex]	q	=	m	\	cdot	c_	{h_2o	(s)	}	\	clot	\	delta	t	[/	latex],	where	m	is	the	mass	of	the	water	sample,	there	is
the	specific	thermal	capacity	of	solid	water	or	ice	and	[latex]	\	delta	t	[/latex]	is	the	temperature	change	during	the	process.	The	first	phase	change	is	fading;	As	a	substance	dissolves,	the	temperature	remains	the	same.	For	water,	this	occurs	at	0o	C.	The	above	equation	(described	in	Part	1	of	the	curve)	cannot	be	used	for	this	part	of	the	curve
because	the	temperature	change	is	zero!	Instead,	use	the	heat	of	fusion	([latex]	\	delta	h_	{fusion}	[/	latex])	to	calculate	the	amount	of	heat	in	this	process:	[Latex]	q	=	m	\	cdot	\	delta	h_	{fusion}	[/	latex	],	where	m	is	the	mass	of	the	water	sample.	After	all	the	solid	substance	has	dissolved	in	the	liquid,	the	temperature	of	the	liquid	starts	to	rise	as	the
heat	is	absorbed.	You	can	then	calculate	the	heat	absorbed	by:	[latex]	q	=	m	\	cdot	c_	{h_2o	(l)	}	\	clot	\	delta	t	[/	latex].	Note	that	the	specific	thermal	capacity	of	liquid	water	is	different	from	that	of	the	The	liquid	starts	to	boil	when	sufficient	heat	has	been	absorbed	by	the	solution	that	the	temperature	reaches	the	boiling	point,	where	again,	the
temperature	remains	constant	until	all	the	liquid	has	become	gaseous	water.	At	atmospheric	pressure	of	1	ATM,	this	phase	transition	takes	place	at	100o	C	(the	normal	boiling	point	of	water).	Liquid	becomes	water	vapour	or	vapour	when	it	enters	the	gaseous	phase.	Use	the	heat	of	vaporization	([latex]\Delta	H_{vap}[/latex])	to	calculate	how	much
heat	has	been	absorbed	in	this	process:	[latex]q=m\cdot	C_{H_2O	(g)	}\cdot	\Delta	T[/latex],	where	m	is	the	mass	of	the	sample	dâ​​	Water.	After	all	the	liquid	has	been	converted	into	gas,	the	temperature	will	continue	to	rise	as	added	heat.	Again,	the	added	heat	that	causes	some	temperature	variation	is	given	by:	[latex]q=m\cdot	C_{H_2O	(g)	}\cdot
\Delta	T[/latex]	.	Note	that	the	specific	heat	capacity	of	gaseous	water	is	different	from	that	of	ice	or	liquid	water.	Water	has	a	high	boiling	point	due	to	extensive	hydrogen-bonding	interactions	between	water	molecules	in	the	liquid	phase	(water	is	both	a	strong	hydrogen-bonding	donor	and	acceptor).	When	heat	is	first	applied	to	the	water,	it	must
break	the	intermolecular	hydrogen	bonds	within	the	sample.	After	the	bonds	are	broken,	heat	is	absorbed	and	converted	into	increased	kinetic	energy	of	the	molecules	to	vaporize	them.	The	graph	below	shows	the	water	heating	curve.	Heating	curves	can	be	plotted	by	measuring	the	temperature	increase	of	a	given	amount	of	ice,	water,	or	steam	as	a
function	of	the	heat	being	added	at	a	constant	rate.	The	first	slope	(A	to	B)	refers	to	the	temperature	change	of	the	ice	during	the	addition	of	heat.	At	the	melting	point	of	the	ice	(B)	the	temperature	remains	constant	until	all	the	ice	melts.	The	graph	between	C	and	D	represents	the	increase	in	water	temperature	until	the	boiling	point	(D)	is	reached.
At	boiling	point,	the	temperature	of	the	water	remains	constant	until	all	the	water	is	converted	to	steam	(from	D	to	E).	The	last	part	of	the	curve	(from	E)	represents	the	steam	heating.Determine	whether	the	following	statements	are	True	or	False.Select	all	that	are	True.1.	Evaporation	is	an	endothermic	process	because	the	system	absorbs	energy.2.
Water	cooling	is	an	exothermic	process	that	reduces	the	internal	energy	of	the	system.3.	Hydrogen	bonds	between	water	molecules	are	broken	when	the	water	occurs.	Evaporation.	(From	D	to	E)	4.	As	the	water	is	heated,	the	system	absorbs	energy	from	the	surrounding	environment.5.	At	the	boiling	point	of	the	water	(1	atm	and	373	K)	the	water	and
steam	are	in	equilibrium	with	each	other.6.	Heating	of	the	ice	(from	A	to	B)	increases	the	vibration	of	the	atoms.	7.	Heating	the	water	(from	C	to	D),	decreases	the	kinetic	energy	of	the	water.8.	Freezing	of	water	is	an	endothermic	process	as	the	system	absorbs	energy.
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