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The	3rd	law	of	thermodynamics

The	3rd	law	of	thermodynamics	states	that.	What	is	the	third	law	of	thermodynamics	in	simple	terms.	Define	the	3rd	law	of	thermodynamics.	Example	of	the	3rd	law	of	thermodynamics.	What	is	the	third	law	of	thermodynamics.	What	is	the	3rd	law	of	thermodynamics	in	simple	terms.
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(T,	p)	=H-TS}	History	History	History	of	Culture	General	Entropy	Gas	read	“Perpetual	motion”	machines	Philosophy	Entropy	and	time	Entropy	and	ratchet	life	Brownian	Maxwell’s	demon	Heat	death	paradox	Loschmidt’s	paradox	Synergetics	Theories	Caloric	theory	Vis	viva	(“living	force”)	Mechanical	equivalent	of	heat	Power	Motiva	Key	publications
“An	Experimental	InvestigationConcerning	...	Heat”	“On	the	equilibrium	of	heterogeneous	substances”	“Reflections	on	the	Power	Motive	of	Fire”	Timelines	Thermodynamics	Self-assembly	Self-organization	Order	and	disorder	Categoriavte	The	third	law	of	thermodynamics	states	as	follows,	in	relation	to	the	properties	of	closed	systems	in
thermodynamic	equilibrium:	The	entropy	of	a	system	approaches	a	constant	value,	while	its	temperature	approaches	absolute	zero.	This	constant	value	cannot	depend	on	anyparameters	characterising	the	closed	system,	such	as	pressure	or	applied	magnetic	field.	At	absolute	zero	(zero	kelvins)	the	system	must	be	in	a	state	with	the	least	possible
energy.	Entropy	is	related	to	the	number	of	accessible	microstadiums,	and	there	is	usually	a	single	state	(called	the	earth	state)	with	minimum	energy.	[1]	In	this	case,	the	entropy	at	absolute	zero	will	be	exactly	zero.	If	the	system	does	not	have	a	well-defined	order	(if	its	order	is	glazed,	for	example),	then	there	may	be	some	finite	entropy	left	because
the	system	is	brought	to	very	low	temperatures,	either	because	the	system	becomes	stuck	in	a	configuration	with	no	minimum	energy	or	because	the	minimum	energy	state	is	not	unitary.	The	constant	value	is	called	the	residual	entropy	of	the	system.	[2]	Entropy	is	essentially	a	state	function	which	means	the	intrinsic	value	of	different	atoms,
molecules	and	other	particle	configurations	including	subatomic	or	atomic	material	is	defined	by	entropy,	which	can	be	discovered	close	to	0	K.	The	Nernst-Simon	Declaration	of	the	Third	Law	of	Thermodynamics	concerns	fixed	and	low	temperature	thermodynamic	processes:	The	change	of	entropy	associated	with	any	condensed	system	subjected	to
a	reversible	isothermal	process	approaches	zero	as	the	temperature	at	which	it	is	performed	approaches	0	K.	Here	a	condensed	system	refers	to	liquids	and	solids	i.	A	classic	formulation	of	Nernst	(actually	a	consequence	of	the	Third	Law)	is:	it	is	impossible	for	any	process,	no	matter	how	idealized,	to	reduce	the	entropy	of	a	system	to	its	absolute
zero	value	in	a	finite	number	of	operations.	[3]	There	is	also	a	formulation	of	the	third	law	which	approaches	the	subject	by	positing	a	specific	energy	behavior:	If	the	composite	of	two	thermodynamic	systems	constitutes	an	isolated	system,	then	any	energy	exchange	in	any	form	between	these	two	systems	is	limited.	[4]	History	The	third	law	was
developed	by	the	chemist	Walther	Nernst	during	the	years	1906â​​12,	and	is	therefore	often	called	the	Nernst	theorem	or	the	Nernst	postulate.	The	third	law	of	thermodynamics	states	that	the	entropy	of	an	absolute	zero	system	is	a	well-defined	constant.	This	is	because	there	is	a	zero	temperature	system	in	its	earth	state,	so	that	its	entropy	is
determined	only	by	the	degeneration	of	the	earth	state.	In	1912	Nernst	declared	thus	the	law:	“It	is	impossible	for	any	procedure	to	lead	to	the	isotherm	T	=	0	in	a	finite	number	of	steps.”	[5]	An	alternative	version	of	the	third	law	of	thermodynamics	as	stated	by	Gilbert	N.	Lewis	and	Merle	Randall	in	1923:	If	the	entropy	of	every	element	in	a
crystalline	(perfect)	state	is	taken	as	zero	at	the	absolute	zero	of	temperature,	every	substance	has	a	finite	positive	entropy;	but	at	the	absolute	zero	of	temperature	the	entropy	can	become	zero,	and	becomes	so	in	the	case	of	perfect	crystalline	substances.	version	states	not	only	ΔS	will	reach	zero	to	0	K,	but	S	itself	will	reach	even	zero	until	the
crystal	has	astate	with	only	one	configuration.	Some	crystals	form	defects	that	cause	residual	entropy.	This	residual	entropy	disappears	when	the	kinetic	barriers	from	transition	to	an	earth	state	are	overcome.	[6]	With	the	development	of	statistical	mechanisms,	the	third	law	of	thermodynamics	(like	other	laws)	has	passed	from	a	fundamental	law
(justified	by	experiments)	to	a	derived	law	(derived	from	even	more	fundamental	laws).	The	fundamental	law	from	which	it	is	derived	mainly	is	the	statistical-mechanical	definition	of	entropy	for	a	large	system:	s	Ã¢	=	s	0	=	k	b	ln	Â©	{\	displaystyle	s-s_	{0}	=	k	_	{\	text	{b	}}}	\	ln	\,	\	omega}	Where	entropy	is	located,	KB	is	the	Boltzmann	constant,
and	Â©	Â©	is	the	number	of	microsstates	consistent	with	the	macroscopic	configuration.	The	counting	of	states	is	from	the	reference	state	of	absolute	zero,	which	corresponds	to	the	entropy	of	S0.	Explanation	Simply	put,	the	third	law	states	that	the	entropy	of	a	perfect	crystal	of	a	pure	substance	approaches	zero	while	the	temperature	approaches
zero.	The	alignment	of	a	perfect	crystal	leaves	no	ambiguity	regarding	the	position	and	orientation	of	each	part	of	the	crystal.	As	the	energy	of	the	crystal	is	reduced,	the	vibrations	of	the	individual	atoms	are	reduced	to	nothing,	and	the	crystal	becomes	the	same	everywhere.	(a)	single	configuration	possible	for	an	absolute	zero	system,	that	is,	only	a
microstate	is	accessible.	So	S	=	k	ln	w	=	0.	(b)	At	temperatures	above	absolute	zero,	more	microstates	are	accessible	due	to	atomic	vibrations	(exaggerated	in	the	figure).	Since	the	number	of	accessible	microstates	is	greater	than	1,	S	=	K	LN	W>	0.	The	third	law	provides	an	absolute	reference	point	for	the	determination	of	entropy	at	any	other
temperature.	The	entropy	of	a	closed	system,	determined	relative	to	this	zero	point,	is	thus	the	absolute	entropy	of	that	system.	Mathematically,	the	absolute	entropy	of	any	zero	temperature	system	is	the	natural	register	of	the	number	of	earth	states	Times	KB	Boltzmann	constant	=	1.38Ã​-10Ã¢’23	j	kÃ¢’1.	The	entropy	of	a	perfect	crystal	lattice	as
defined	by	Nernst’s	theorem	is	zero	provided	its	earth	state	is	unique,	because	ln	(1)	=	0.	If	the	system	is	composed	of	atoms	billions	of	billions,	all	alike	and	lie	within	the	matrix	of	a	perfect	crystal,	the	number	of	combinations	of	a	billion	identical	things	took	a	billion	billion	at	a	time	Â©	=	1.	2.	So:	S	is	=	k	b	ln	is	Â©	=	k	b	ln	is	Â¡1	=	0	{\	DisplayStyle
S-S_	{0}	=	K	_	{\	text	{b}}}	\	ln	\	omega	=	k	_	{\	text	{b}}}	\	ln	{1}	=	0}	The	difference	is	zero,	hence	the	initial	entropy	S0	can	be	any	value	selected	as	long	as	all	other	calculations	of	those	calculations	include	it	as	the	initial	entropy.	As	a	result,	the	initial	entropy	value	of	zero	is	selected	S0	=	0	is	used	for	convenience.	S	’s	0	=	s	Ã¢'	0	=	0	{\
displaystyle	s-s_	{0}	=	s-0	=	0}	s	=	0	{\	displaystyle	s	=	0}	Example:	change	entropy	of	a	crystal	lattice	heated	by	an	incoming	photon	supports	a	system	consisting	of	a	crystal	lattice	with	volume	V	of	N	Atoms	identical	to	T	=	0	K	and	AN	AN	AN	Wavelength	photon	Î	»and	Energy	Îμ.	Initially,	there	is	only	an	accessible	microstat:	s	0	=	k	b	ln	¡©	=	k	b
ln	¡¡1	=	0.	{displaystyle	s_	{0}	=	k	_	{text	{b}}	LN	omega	=	k	_	{text	{b}}	ln	-	Yes'.	Suppose	the	crystal	lattice	absorbs	the	arrival	photon.	There	is	a	unique	atom	in	the	lattice	that	interacts	and	absorbs	this	photon.	Thus,	after	absorption,	there	is	possible	possible	microstades	accessible	from	the	system,	each	of	the	microstatus	corresponding	to	an
excited	atom,	and	the	other	atoms	remaining	in	the	state	of	the	ground.	The	entropy,	the	energy	and	temperature	of	the	closed	system	increases	and	can	be	calculated.	The	enropia	change	is:	Î	"s	=	s	Â	's	0	=	k	b	ln	Â	¡Î	©	©	{DisplayStyle	Delta	s	=	s-s_	{0}	=	k	_	{text	{b}}	ln	{	be0.5}	from	the	second	law	of	thermodynamics:	î	"s	=	s	Â	's	0	=	î	qt
{displaystyle	translation:	-	destination	q}	{t}}}	then:	î"	s	=	s	Â'	s	0	=	K	B	LN	Â	¡(Î	©)	=	Î'qt	{DisplayStyle	Delta	s	=	s-s_	{0}	=	k	_	{text	{b}}	ln	(omega)	=	{frac	{	delta	q}	{t}}}	change	of	calculation	entropy:	s	Â	'0	=	k	b	ln	Â	¡n	=	1.38	ã-	10	Â'	23	Ã-	ln	Â	¡(3	ã-	10	22)	=	70	Ã-	10	Â	'23	JK	Â'	1	{DisplayStyle	S-0	=	k	_	{text	{b}}	ln	{n}	=	1.38	Times	10	^
{-	23}	Times	LN	{left	(3	times	10	^	{22}	RIGHT)}	=	70	Times	10	^	{-	23},	MATHRM	{J,	K	^	{-	1}}}	We	assume	n	=	3	Ã-	1022	and	î	»=	1	cm.	The	energy	change	of	the	system	following	the	absorption	of	the	single	photon	whose	energy	is	Îμ:	Î'q	=	Îμ	=	HC	Î	»=	6.62	Ã-	10	Â	'34	J	ÂŽ	Ã-	3	Ã-	10	8	ms	Â	'1	0.01m	=	2	Ã-	10	Â'	23	J	{DisplayStyle
translation:	*	Translation:}}	=	{frac	{6.62	times	10	^	{-	34},	mathrm	{j	cdot	s	}	Times	3	times	10	^	{8},	mathrm	{m,	s	^	​​{-	1}}}	{0.01,	mathrm	{m}}}	=	2	times	10	^	{-	23}	mathrm	{j}}	The	temperature	of	the	closed	system	increases	by:	t	=	Îμ	Î	"S	=	2	Ã-	10	Â	'23	J	70	Ã-	10	Â'	23	JK	Â	'1	=	0.02857	K	{DisplayStyle	translation	:}	{Delta	s}}	=	{frac
{2	times	10	^	{-	23},	mathrm	{j}}	{70	times	10	^	{-	23},	mathrm	{j,	k	^	{-1}}}}	=	0.02857,	mathrm	{k}}	This	can	be	interpreted	as	the	average	temperature	of	the	system	compared	to	the	range	from	0
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