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The	rate	constant	and	half	life	of	a	first	order	reaction	are	related	to	each	other	as

Equation	that	connects	the	reaction	rate	with	reactive	concentrations	in	a	chemical	reaction	the	rate	law	or	the	rate	equation	for	a	chemical	reaction	is	an	equation	that	connects	the	initial	reaction	rate	or	forward	with	concentrations	or	pressures	of	the	reasons	and	constant	parameters	(normally	rate	coefficients	and	partial	reaction	orders).	[1]	For
many	reactions,	the	initial	rate	is	given	by	a	law	of	power	as	v	0	=	k	[a]	x	[b]	#	v_	{0};	=	k	[mathrm	{a}]	^	{	X}	[mathrm	{b}]	^	{y}}	where	[A]	and	[b]	express	the	concentration	of	the	species	A	and	B,	usually	in	mole	per	liter	(molarity,	m).	Exponents	X	and	Y	are	partial	reaction	orders	for	A	and	B	and	the	general	reaction	order	is	the	sum	of	the
exponents.	These	are	often	positive	integers,	but	they	can	also	be	zero,	fractional	or	negative.	The	constant	k	is	the	speed	coefficient	of	constant	reaction	or	reaction	rate.	Its	value	can	depend	on	conditions	such	as	temperature,	ion	resistance,	surface	of	an	adsorbent,	or	light	irradiation.	If	the	reaction	goes	upon	completion,	the	reaction	rate	equation
v	=	k	[a]	x	[b]	y	{displaystyle	v;	=	k	[{ce	{a}}]	^	{x}	[{{	ce	{b}}]	^	{y}}	applies	during	the	course	of	the	reaction.	Elementary	reactions	and	reaction	phases	have	reaction	orders	equal	to	stoochiometric	coefficients	for	each	reactor.	The	general	reaction	order,	ie	the	sum	of	the	stoochiometric	coefficients	of	the	reactions,	is	always	equal	to	the
molecularity	of	the	elementary	reaction.	However,	complex	reactions	(Multi-Steps)	may	or	may	not	have	reaction	orders	equal	to	their	stoochiometric	coefficients.	This	implies	that	the	order	and	equation	of	rates	of	a	date	reaction	cannot	be	reliably	deducted	from	stoichiometry	and	must	be	determined	experimentally,	since	an	unknown	reaction
mechanism	could	be	elementary	and	complex.	When	the	equation	of	the	experimental	rate	has	been	determined,	it	is	often	used	for	the	deduction	of	the	reaction	mechanism.	The	rate	equation	of	a	reaction	with	a	multi-step	mechanism	assumed	can	often	be	derived	theoretically	using	quasi-source	state	hypotheses	from	underlying	elementary
reactions,	and	compared	to	the	equation	of	the	experimental	rate	as	proof	of	the	mechanism	taken.	The	equation	can	lead	to	a	fractional	order	and	can	depend	on	the	concentration	of	an	intermediate	species.	A	reaction	can	also	have	an	order	of	reaction	not	defined	than	a	reactor	if	the	rate	is	simply	proportional	to	a	certain	power	of	the
concentration	of	that	reactor;	For	example,	you	can't	talk	about	reaction	order	in	the	rate	equation	for	a	bimolecular	reaction	between	adsorbed	molecules:	v	0	=	k	K	1	K	2	C	A	B	(1	+	K	1	C	A	+	K	2	C	B)	2.	Translation:	{k_	{1}	k_	{2}	c_	{a}	c_	{b}}	{(1	+	k_	{1}	c_	{a}	+	k_	{2}	c_	{b})	^	{2}}}}}	}}}.	Definition	of	main	article:	reaction	rate	considers
a	reaction	typical	in	which	two	A	and	B	reactives	combine	to	form	a	C	product:	A	+	2	B	.	3	C	.	{3C}}}.It	can	also	be	written	0	=	Â	'a	Â'	2	b	+	3	c.	{DisplayStyle	Translation:	translation:	translation:	-	yes'.	Prefactors	â1,	Â'2	and	3	(with	negative	signs	for	reagents	because	they	are	consumed)	are	known	as	stoochiometric	coefficients.	A	molecule	of	A	is
combined	with	two	of	b	to	form	3	of	C,	so	if	we	use	the	symbol	[x]	for	the	number	of	chemical	X	wheels,	[2]	Â	'd	[a]	dt	=	Â'	1	2	d	[b]	dt	=	1	3	d	[c]	dt.	{displayStyle	-	{frac	{d	mathrm	{a}}	{dt}}	=	-	{frac	{1}	{2}}	{frac	{d	mathrm	translation:	{1}	{3}	{frac	{	mathrm	{c}}	{dt}}.}	If	the	reaction	takes	place	in	a	system	closed	at	constant	temperature
and	volume,	without	an	accumulation	of	reaction	intermediates,	the	reaction	rate	v	{displaystyle	v}	is	defined	as	v	=	1	/	ID	[x	i]	dt,	{displaystyle	v	=	{frac	{1}	{u	_	{i}}}	{frac	{d	[mathrm	{x}	_	{i}]}	{dt}},	}	where	/	i	is	the	stoochiometric	coefficient	for	xi	chemist,	with	a	negative	sign	for	a	reactor.	[3]	The	initial	reaction	rate	v	0	=	v	(t	=	0)
{displaystyle	v_	{0}	=	v	(t	=	0)}	has	a	certain	functional	dependence	on	the	concentrations	of	the	reactioning,	v	0	=	f	([a]	,	[B],	...),	{displaystyle	v_	{0}	=	fFT	([mathrm	{a}],	[mathrm	{b})	Noto,	Right	rate	and	rate	[4]	This	law	generally	It	cannot	be	deduced	from	the	chemical	equation	and	must	be	determined	by	the	experiment.	[5]	Power	laws	A
common	form	for	the	rate	equation	is	a	power	law:	[5]	v	0	=	k	[a]	x	[b]	y	appearance	{displaystyle	v_	{0}	=	k	[{	ce	{a}}]	^	{x}	[{ce	{b}}]	^	{y}	cdots}	constant	k	is	called	constant	rate.	The	exponents,	which	can	be	fractional,	[5]	are	called	partial	reaction	orders	and	their	sum	is	the	general	reaction	order.	[6]	In	a	diluted	solution,	an	elementary
reaction	(one	who	has	a	single	step	with	a	single	state	of	transition)	is	empirically	to	obey	the	law	of	mass	action.	This	predicts	that	the	rate	depends	only	on	the	concentrations	of	the	reagents,	raised	to	the	powers	of	their	stoichiometric	coefficients.	[7]	Determination	of	the	reaction	order	Initial	rate	method	The	natural	logarithm	of	the	power-law
rate	equation	is	LN	¡¡v	0	=	ln	Â	¡k	+	x	ln	Â	¡[a]	+	y	ln	â	¡[b]	+	â	€	¹	{displaystyle	ln	v_	{0}	=	ln	k	+	x	ln	[{ce	{a}}]	+	y	ln	[{ce	{b}}]	+	CDOTS}	This	can	be	used	to	estimate	the	reaction	order	of	each	reactor.	For	example,	the	initial	rate	can	be	measured	in	a	series	of	experiments	at	different	initial	concentrations	of	reactor	A	with	all	other
concentrations	[B],	[C],	...	kept	constant,	so	that	LN	¡¡v	0	=	x	ln	¡[a]	+	constant.	{displayStyle	LN	V_	{0}	=	x	LN	function	¡[a]	{DisplayStyle	LN	[{CE	{A}}]}	Thus	corresponds	to	order	X	compared	to	reactor	A.	[8]	[9]	However,	this	method	is	not	always	reliable	because	the	initial	rate	measurement	requires	accurate	determination	of	small
concentration	changes	in	a	short	time	the	half-life	of	reaction)	anderror-sensitive,	and	the	rate	equation	will	not	be	fully	determined	if	the	rate	also	depends	on	substances	not	present	at	the	start	of	the	reaction,	such	as	intermediates	or	products.	integrated	method	the	equation	of	the	provisional	rate	determined	by	the	initial	rate	method	is	therefore
normally	verified	by	comparing	the	measured	concentrations	in	a	longer	time	(always	semi-live)	with	the	integrated	form	of	the	rate	equation;	that	presupposes	that	the	reaction	goes	to	completion.	For	example,	the	integrated	rate	law	for	a	first-order	reaction	is	ln	⁡	[	a	]	=	−	k	t	+	ln	⁡	[	a	]	0	,	{\displaystyle	\ln	{\ce	{A}}]}=-kt+\ln	[{\ce	{A}}]_{0}},}
where	[a]	is	the	time-to-time	concentration	t	and	[A]0	is	the	initial	zero-time	concentration.	the	law	of	the	first	order	is	confirmed	if	ln	⁡	[	a	]	{\displaystyle	\ln	[{\ce	{a}]	is	in	fact	a	linear	function	of	time.	in	this	case	the	constant	frequency	k	is	equal	to	the	slope	with	inverted	sign.	[10][11]	method	of	flooding	the	partial	order	compared	to	a	given
reactor	can	be	evaluated	by	the	ostwald	flooding	(or	isolation)	method.	In	this	method,	the	concentration	of	a	reactor	is	measured	with	all	other	excess	reagents	so	that	their	concentration	remains	essentially	constant.	for	a	reaction	to	A	+	b·B	→	c·C	with	the	tax	law:	(b)
======================_________________________________________________________________________________________________________________________________________________________________________________________________________________________________	the	order	y	with	respect	to	b	under	the	same	conditions	(with	b	in	excess)	is	determined	by	a
series	of	similar	experiments	with	a	range	of	initial	concentration	[B]0	so	that	the	variation	of	k'	can	be	measured.	[12]	zero	order	for	zero-order	reactions,	the	reaction	rate	is	independent	of	the	concentration	of	a	reactor,	so	that	the	change	of	its	concentration	does	not	affect	the	reaction	rate.	Thus,	concentration	changes	linearly	with	time.	This	can
occur	when	there	is	a	bottleneck	limiting	the	number	of	reactioning	molecules	that	can	react	at	the	same	time,	for	example	if	the	reaction	requires	contact	with	an	enzyme	or	a	catalytic	surface.	[13]	many	reactions	catalyzed	by	enzymes	are	zero,	provided	that	reactive	concentration	is	much	greater	than	the	concentration	of	enzymes	that	control	the
rate,	so	that	the	enzyme	is	saturated.	For	example,	the	biological	oxidation	of	ethanol	to	acetaldehyde	by	the	enzyme	liver	disidrogenase	(ladh)	is	zero	order	in	ethanol.	[14]	Similarly,	heterogeneous	catalysis	reactions	can	be	zero	if	the	catalytic	surface	is	saturated.	for	example,	the	decomposition	of	phosphine	(ph3)	on	aHigh	pressure	hot	tungsten	is
zero	order	phosphine	which	decomposes	at	a	constant	rate.	[13]	In	homogeneous	homogeneous	The	behavior	of	the	zero	order	can	derive	from	reversible	inhibition.	For	example,	the	methetic	polymerization	that	opens	the	ring	using	the	third-generation	Grubbs	catalyst	shows	a	zero	order	behavior	in	catalyst	due	to	the	reversible	inhibition	that
occurs	between	the	pyridine	and	the	center	of	the	ruthenium.	[15]	First	order	A	first	order	reaction	depends	on	the	concentration	of	a	single	reactor	(a	unimlete	reaction).	Other	reagents	may	be	present,	but	everyone	will	be	zero	order.	The	rate	law	for	this	reaction	is	â	'd	[a]	dt	=	k	[a],	{displaystyle	-	{frac	{d	[{ce	{a}}]}	{dt}}	=	k	[{	ce	{a}}],}	The
half-life	is	independent	of	the	initial	concentration	and	is	given	by	t	1/2	=	ln	¡â	¡(2)	k	{textstyle	t_	{1/2}	=	{frac	{	LN	{(2)}}	{k}}}.	Examples	of	these	reactions	are:	H	2	or	2	(L)	Âÿ¶	h	2	o	(L)	+	1	2	or	2	(g)	{displaystyle	{ce	{h2o2	(l)	->	h2o	(l)	+	1	/	2O2	(g)}}}	SO	2	CL	2	(L)	Âÿ¶	SO	2	(G)	+	CL	2	(g)	{DisplayStyle	C2	{CE	{SO2CL}}	in	organic
chemistry,	the	class	of	reactions	SN1	(nucleophile	Unimleticular	replacement)	consists	of	first	order	reactions.	For	example,	in	the	reaction	of	aryldiazonio	ions	with	nucleophiles	in	aqueous	solution	arn2	+	+	xâ	'â	†'	arx	+	n2,	the	speed	equation	is	v	=	k	[arn2	+],	where	ar	indicates	a	group	of	arils.	[16]	Second	Order	is	said	that	a	reaction	is	second
order	when	the	overall	order	is	two.	The	rate	of	a	second-order	reaction	can	be	proportional	to	a	square	concentration	v	0	=	k	[a]	2	{displaystyle	v_	{0}	=	k	[{ce	{a}}]	^	{2}},	or	(more	Commonly)	to	the	product	of	two	concentrations	V	V	Translation:	{DisplayStyle	V_	{0}	=	K	[{CE	{A}}]	[{ce	{b}}]}.	As	an	example	of	the	first	type,	the	NO2	+	CO	â	†
'NO	+	CO2	reaction	is	of	a	second	order	in	the	NO2	reactor	and	zero	order	in	the	CO	reactor.	The	observed	rate	is	given	by	v	0	=	k	[no	2]	2	{displaystyle	v_	{0}	=	k	[{ce	{no2}}]	^	{2}},	and	is	independent	of	the	concentration	of	co.	[	17]	For	the	proportional	rate	to	a	single	square	concentration,	the	amount	of	concentration	time	is	given	by	1	[a]	=	1
[a]	0	+	kt	{displaystyle	{frac	(')	[[a]}}	=	{	frac	(')	{[a]	0}}}}	+	kt}	The	dependence	on	time	for	a	proportional	rate	to	two	uneven	concentrations	is	[a]	[b]	=	[a]	0	[b]	0	and	(a)	0	Â	'[b]	0)	kte	{displaystyle	{frac	{{ce	{a]}}}	{ce	{[b]}}	=	{frac	{{ce	{a]	0}}	}	{ce	{[b]	0}}}}}}}}	and	^	{left	({ce]	{[a]	0}}	-	{ce	{[b]	0}}	right)	kt}	;}	If	concentrations	are
the	same,	satisfy	the	previous	equation.	The	second	type	includes	nucleophile	elimination-addition	reactions,	such	as	alkaline	hydrolysis	of	ethyl	acetate:	[16]	CH3COOC2H5	+	Ohâ	'â	†'	CH3COOÂ	'+	C2H5OH	This	reaction	is	first	order	in	each	reactor	and	second	order	General:	V	0	=	K	[CH	3	COOC	2	H	5]	[OH	Â	']	{DisplayStyle	V_	{0}	=	K	[{CE
{CH3COOC2H5}}]	[{CE	{OH-}}]}	if	The	same	reaction	of	hydrolysis	is	catalyzed	by	imidazole,	the	rate	equation	becomes	V	=	The	rate	is	the	first	order	in	a	reagent	(ethyl	acetate),	and	also	the	first	order	in	Imidazole	which	as	a	catalyst	does	not	appear	in	the	overall	chemical	equation.	Another	well-known	category	of	the	reactions	of	the	second
order	are	the	reactions	SN2	(bimolecular	nucleophile	substitution),	such	as	the	reaction	of	the	N-butil	bromide	with	sodium	iodide	in	acetone:	ch3ch2ch2ch2ch2chbr	+	nai	â	†	'ch3ch2ch2ch2ch2i	+	nabrÂ	†	"This	same	compound	can	be	made	to	undergo	a	bimolecular	elimination	reaction	(E2),	another	common	type	of	second-order	reaction,	if	the
sodium	iodide	and	acetone	are	replaced	with	sodium	tert-butoxide	as	salt	and	tert-oxide	ch3ch2ch2ch2ch2br	+	naot-bu	â	†	'ch3ch2ch	=	CH2	+	NABR	+	Hot-BU	Pseudo-Primo	order	If	the	concentration	of	a	reagent	remains	constant	(because	it	is	a	catalyst,	or	because	it	is	excess	than	other	reagents),	its	concentration	can	be	included	in	the	constant
tariff,	obtaining	an	equation	of	the	first	order	Pseudo	€	(or	For	a	typical	second-order	reaction	with	rate	equation	V	=	K	[A]	[B],	if	the	concentration	of	reagent	B	is	constant	then	V	0	=	K	[A]	[B]	=	K	â	€	2	[A]	{\	DisplayStyle	v_	{0}	=	k	[{\	CE	{A}}]	[{\	CE	{B}}]	=	K	'[{\	CE	{A}}]},	where	the	pseudo	-	rate	of	first	order	The	equation	of	the	rate	of	the
second	order	was	reduced	to	a	pseudo	and	an	equation	of	the	first	order	rate,	which	makes	the	treatment	to	obtain	an	integrated	rate	equation	much	easier.	One	way	to	obtain	a	Pseudo-First	Order	Order	reaction	is	to	use	a	large	excess	of	a	reagent	(e.g.,	[B]	â	«[A])	so	that,	as	the	reaction	progresses,	only	a	small	fraction	of	the	excess	reagent	(B)	is
consumed	and	its	concentration	can	be	considered	to	remain	constant.	For	example,	ester	hydrolysis	through	diluted	mineral	acids	follows	the	cynetic	of	pseudo-first	order	in	which	the	concentration	of	water	is	present	in	large	excess:	ch3cooch3	+	h2o	â	†	'ch3cooh	+	ch3oh	the	hydrolysis	of	the	sucrose	(C12H222111)	in	acid	solution	is	often	cited	as
a	first-order	reaction	with	r	=	k	[C12H22O11].	The	real	equation	of	the	rate	is	the	third	order,	R	=	K	[C12H22O11]	[H	+]	[H2O];	However,	the	concentrations	of	both	the	H	+	catalyst	that	the	H2O	solvent	are	normally	constant,	so	that	the	reaction	is	pseudo	[the	first	order.	[18]	Summary	for	reaction	orders	0,	1,	2	and	N	Elementary	reaction	passes
with	order	3	(called	ternary	reactions)	are	rare	and	unlikely	to	occur.	However,	the	overall	reactions	of	different	elementary	steps	can,	of	course,	be	of	any	order	(including	not	whole).	Order	zero	First	Order	Second	Order	NTH	Order	(G	=	1-N)	Tariff	Law	Â	'D	[A]	/	DT	=	K	{\displayStyle	-	{D	[{\	CE	{A}}]}	/	{DT}	=	K	}	'D	[A]	/	DT	=	K	[A]
{\displayStyle	-	{D	[{\\	CE	{A}}]}	/	{DT}	=	K\	{	"CE	{A}}]}	Ã'	d	[a]	/	dt	=	k	[a]	2	{	"displaystyle"	-	{d	[{	"ce	{a}}]}	/	{dt}	=	k	[{	"ce	{a}}"]	^	{2}}	[19	]	[a]	/	dt	=	k	[a]	n	{	"displaystyle"	-	{d	[{	"ce	{a}}]}	/	{dt}	=	k	[{	"ce	{a}}"]	^	{n	}}	Legge	tariffa	integrata	[A]	=	[A]	0	Ã	'kt	{	"displaystyle"	{	"ce	{[a]	=	[a]	0}}	-	kt}	[a]	=	[a]	0	e	Ã¢'	kt	kt	{\	\	ce	{[a]
=	[a]	0}}	e	^	{-	kt}}	1	[A]	=	1	[a]	0	+	kt	{\	displaystyle	{\	frac	{1}	{{\	@	{[A]	}}}}	=	{\	frac	{1}	{{\}}}	0}}}}	+	kt}	[19]	[A]	G	=	[A]	0	G	Ã​	'GKT	{\	DisplayStyle	[{\	CE	{A}}]	^	{G}	=	{{\}	{[a]	0}}}}}}}}}}}}	-	GKT}	[tranne	il	primo	ordine]	UnitÃ		di	tasso	costanti	(k)	m	s	{\	displaystyle	{\	rm	{\	frac	{m}	{s}}}}	1	s	{\	displaystyle	{\	rm	{\	frac	{1}
{s}}}}	1	m	Ã¢	k_{j])	X}}_{1\+	r_{2j}{\ce	X}}_{2}+\cdots	+	Nj}{\ce	X}}_{N,	which	is	often	written	in	the	form	.	i	=	1	N	s	i	j	X	i	→	k	j	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	∑	.	.	∑	∑
.	.	∑	∑	.	.	.	.	.	∑{X}}	_	{i}	{ce	{->	[k_	{j}]}}	sum	_	{i	=	1}	^	{n}	r_	{ij}	{ce	{x}	_	{i}.	}	Here	J	{DisplayStyle	J}	is	the	reaction	index	ranging	from	1	to	R	{DisplayStyle	R},	x	i	{DisplayStyle	{ce	{x}	_	{i}}	indicates	the	{displaystyle	i}	-	Exima	Chemical	species,	KJ	{DisplayStyle	K_	{J}}	is	the	speed	constant	of	J	{DisplayStyle	J}	-th	Reaction	ESIJ
{DisplayStyle	S_	{IJ}}	ERIJ	{DisplayStyle	R_	{IJ}}	}	are	the	stoichiometric	coefficients	of	reagents	and	products,	respectively.	The	speed	of	this	reaction	can	be	deduced	by	the	law	of	the	FJ	mass	action	([x	Ã	¢	â	¢])	=	kj	Ã	¢	¢	z	=	1	n	[x	z]	szj	{displaystyle	f_	{j}	([	{vec	{ce	{x}})	=	k_	{j}	Prod	_	{z	=	1}	^	{n}	[{ce	{x}}}}}}}}}}}}}}	{	z}]	^	{s_
{zj}}}	which	denotes	the	flow	of	molecules	for	time	and	volume	unit.	Here	[x]	=	([x	1],	[x	2],	â	«xn])	{display	style	{ce	{[{vec	{x}}]	=	([x1],	[x2],	ldots,	[x	_	{mathit	{n}})}}}	is	the	vector	of	concentrations.	This	definition	includes	elementary	reactions:	zero	order	reactions	for	which	SZJ	=	0	{DisplayStyle	S_	{ZJ}	=	0}	For	all	z	{DisplayStyle	Z},	first
order	reactions	for	which	SZJ	=	1	{DisplayStyle	s_	{zj}	=	1}	for	a	single	z	{displaystyle	z},	second-order	reactions	for	which	szj	=	1	{displaystyle	z},	order	reactions	s_displaystyle	s_	{zj}	=	1}	for	exactly	two	z	{	DisplayStyle	Z};	ie,	a	bimolecular	reaction,	or	s	z	j	=	2	{displaystyle	s_	{zj}	=	2}	for	a	single	z	{displaystyle	z};	ie,	a	dimerization	reaction.
Each	of	which	is	discussed	in	detail	below.	You	can	define	the	stachiometric	matrix	s	ij	=	rij	Ã	¢	â¤â¤	sij,	{displaystyle	s_	{ij}	=	r_	{ij}	-s_	{ij},}	that	indicates	the	net	extension	of	the	molecules	of	i	{	DisplayStyle	i}	in	the	J	{DisplayStyle	J}	reaction.	The	reaction	speed	equations	can	therefore	be	written	in	the	general	form	D	[x	i]	D	T	=	Ã	¢	Â|	j	=	1	r	s
i	j	f	([x	â	¢]).	{displaystyle	{frac	{d	[{ce	{x}}	_	{i}]}	{dt}}	=	sm	_	{j	=	1}	^	{r}	s_	{ij}	f_	{j}	f_	{j	}	([{{ce	{x}}]).}	This	is	the	product	of	stoichiometric	matrix	and	the	vector	of	reaction	speed	functions.	There	are	special	simple	solutions	at	balance,	d	[x	i]	dt	=	0	{displaystyle	{frac	{d	[{ce	{x}	_	{i}]}	{dt}	=	0},	for	systems	composed	of	reactions
purely	reversible.	In	this	case	the	speed	of	the	reactions	forward	and	backwards	is	the	same,	a	principle	called	detailed	balance.	The	detailed	balance	is	a	property	of	the	stachiometric	matrix	s	i	j	j	{displaystyle	s_	{ij}}}	and	does	not	depend	on	the	particular	shape	of	the	rate	functions	f	j	{displaystyle	f_	{j}}.	All	other	cases	in	which	the	detailed
balance	is	violated	are	commonly	designed	with	the	analysis	of	the	flow	budget	developed	to	understand	the	metabolic	pathways.	[30]	[31]	General	dynamics	of	the	unimolecular	conversion	for	a	general	mere	reaction	that	involves	the	interconversion	of	n	{DisplayStyle	n}	different	species,	whose	concentrations	at	the	time	t	{DisplayStyle	T}
indicated	by	X	1	(t)	{\displaystyle	From	X_{1}	(t)	}	to	X	N	(t)	{\displaystyle	X_{N}	(t)	}	an	analytical	form	can	be	found	for	the	evolution	in	the	time	of	the	species.	Leave	the	constant	speed	of	conversion	from	the	species	X	i	iX_{i}}	to	the	species	X	j	{\displaystyle	X_{j}}}	is	indicated	as	k	i	j	{\displaystyle	k_{ij}}	,	and	build	a	constant	matrix	of	speed
K	{\displaystyle	In	addition,	both	X	(t)	=	(X	1	(t),	X	2	(t),	â¦	,	X	N	(t))	T	{\displaystyle	X	(t)	=	(X_{1}	(t),X_{2}	(t),\ldots	,X_{N}	(t))}{T}}}	is	the	vector	of	concentrations	depending	on	time.	Let	J	=	(1	,	1	,	1	,	â¦	,	1)	T	{\displaystyle	J=	(1,1,1,\ldots	,1)	^{T}}}	be	the	vector	of	one.	Let	it	I}	both	the	N's	identity	matrix	N	{\displaystyle	N\times	N}.	Both
Diag	{\displaystyle	\operatorname	{Diag}	}	the	function	that	takes	a	vector	and	builds	a	diagonal	matrix	whose	diagonal	inputs	are	those	of	the	vector.	Let	The	1	{\displaystyle	{\mathcal	{L}^{-1}}	be	the	reverse	transform	of	Laplace	from	s	{\displaystyle	s}	to	t	{\displaystyle	t}	.	So	the	state	evolved	in	time	X	(t)	{\displaystyle	X	(t)	}	is	given	by	X	(t)
=	L	«1	[(s	I	+	Diagolecular	(K	J)	«K	T)	«	1	X	(0)	]	,	{\displaystyle	X	(t)	={\mathcal	{L}^{-1}[(sI+	operator	name	{Diag}(KJ)	-K^{T})	Speed	equations	for	reactions	in	which	at	least	one	of	the	reagents	adsorbs	on	a	surface	Cinetic	analysis	progression	of	reaction	Frequency	of	constant	reaction	of	velocity	Approximation	to	stationary	state	of	Gillespie
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