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8.	Using	moles	to	calculate	empirical	formula	deduce	molecular	formula			of	a	compound/molecule	starting	with	reacting	masses	or	%	composition	by	mass	The	basis	of	this	method,	is	that	a	mole	of	defined	species	has	the	same	number	of	defined	'particles'	in	it.	So	calculating	the	mole	ratio	of	atoms	in	the	combination,	gives	you	the	actual	atomic
ratio	in	the	compound.	This	ratio	is	then	expressed	in	the	simplest	whole	number	atomic	ratio,	which	is	the	empirical	formula.	(it	means	the	formula	'from	experiment',	see	examples	1	and	2).	(see	section	3.	for	some	simpler	examples	not	using	moles)	However,	there	is	one	problem	to	resolve	for	covalent	molecular	compounds.	The	molecular	formula
is	the	summary	of	all	the	atoms	in	one	individual	molecule	-	it	shows	how	many	of	each	different	type	of	atoms	is	present	in	one	molecule.	The	empirical	formula	of	a	compound	is	the	simplest	whole	number	ratio	of	atoms	present	in	a	compound.	Here,	the	word	'empirical'	means	derived	from	experimental	data.	Do	not	confuse	with	molecular	formula
which	depicts	the	actual	total	numbers	of	each	atom	in	a	molecule.	Therefore,	the	molecular	formula	might	not	be	the	same	as	the	empirical	formula!	In	order	to	deduce	the	molecular	formula	from	the	empirical	formula,	you	ALSO	need	to	know	the	molecular	mass	of	the	molecule	from	another	data	source.	See	example	3,	which	also	illustrates	the
calculation	using	%	element	composition	AND	the	method	is	no	different	for	more	than	two	elements!	Examples	where	molecular	formula	=	empirical	formula	e.g.	sodium	sulfate	Na2SO4		and		propane	C3H8	You	cannot	simplify	the	atomic	ratios	2	:	1	:	4		or		3	:	8		to	smaller	whole	number	(integer)	ratios	Examples	of	where	molecular	formula	and
empirical	formula	are	different	e.g.	butane	molecular	formula	C4H10,	empirical	formula	C2H5	numerically,	the	empirical	formula	of	butane	is	'half'	of	its	molecular	formula	4	:	10	==>	2	:	5	glucose	molecular	formula	C6H12O6,	empirical	formula	CH2O	numerically,	the	empirical	formula	of	glucose	is	'1/6th'	of	the	molecular	formula	6	:	12	:	6	==>	1	:
2	:	1	Suppose	you	start	with	a	molecular	structure	like	dodecane.	If	you	count	the	atoms	you	find	the	molecular	formula	is	C12H26.	BUT	the	simplest	ratio	formula,	that	is	the	empirical	formula,	is	'half'	of	the	molecular	formula	i.e.	C6H13.	The	molecule	on	the	left	is	an	ester	called	ethyl	ethanoate.	From	the	diagram	you	deduce	that	the	molecular
formula	is	C4H8O2.	From	the	molecular	formula	you	deduce	that	the	empirical	formula	is	C2H4O.	AND	don't	forget	to	be	able	to	think,	calculate	and	deduce	the	other	way	round	e.g.	(i)	Suppose	a	hydrocarbon	molecule	has	an	empirical	formula	of	C2H5	and	a	molecular	mass	of	58	(C	=	12,	H	=	1).	Deduce	its	molecular	formula.	The	empirical	formula
mass	=	(2	x	12)	+	5	=	29.	Dividing	58	by	29	gives	2.	So	the	molecular	formula	is	2	x	the	empirical	formula	=	C4H10	(ii)	Suppose	a	molecule	has	an	empirical	formula	of	simply	CH,	but	a	molecular	mass	of	78	(C	=	12,	H	=	1).	The	empirical	formula	mass	is	12	+	1	=	13.	Therefore	78/13	=	6,	so	the	molecular	formula	is	6	x	CH	=	C6H6	Note	the	simple
numerical	factors	connecting	the	empirical	formula	and	molecular	formula	empirical	formula	x	n		=	molecular	formula	where	n	=	1,	2,	3	etc.	If	n	=	1	then	they	are	the	same	formula!	BUT	remember,	if	you	have	to	suggest	a	structure	for	a	molecule	you	must	know	at	least	its	molecular	formula	because	where	the	empirical	formula	and	molecular
formula	are	different,	you	need	extra	information	to	deduce	the	molecular	formula	from	the	empirical	formula	(examples	set	out	further	on	down	the	page).	Simple	empirical	formula	calculations	NOT	using	moles	were	covered	in	section	5.	Examples	of	where	the	empirical	formula	is	the	same	as	the	molecular	formula	...	water	H2O,	methane	CH4,
pentane	C5H12	(these	molecular	formula	cannot	be	'simplified')	Examples	of	where	the	molecular	formula	is	different	from	the	empirical	formula	in	()	...	e.g.	ethane	C2H6	(CH3),	phosphorus(V)	oxide	P4O10	(P2O5)	Three	examples	are	set	out	below	to	illustrate	all	the	situations	and	how	to	calculate	an	empirical	formula	and	a	molecular	formula	from
reacting	masses	or	%	element	composition	by	mass.	For	non-molecular	compounds	(i.e.	inorganic	ionic	compounds),	the	empirical	formula	is	usually,	but	not	always,	quoted	as	the	compound	formula.	The	relative	atomic	masses	of	the	elements	(Ar)	are	given	in	the	tabular	format	method	of	solving	the	problem.	Empirical	formula	calculation	Example
8.1:	The	compound	formed	between	sodium	and	sulfur	1.15g	of	sodium	reacted	with	0.8g	of	sulphur.	Calculate	the	empirical	formula	of	sodium	sulphide.	You	convert	the	masses	to	moles	i.e.	mass	in	g	divided	by	the	relative	atomic	mass.	Since	one	mole	of	any	defined	substance	contains	the	same	number	of	particles	(e.g.	atoms),	it	means	that	the
atomic	mole	ratio	is	also	the	actual	ratio	of	atoms	in	the	compound.	The	ratio	is	then	expressed	as	the	simplest	whole	ratio	from	which	the	empirical	formula	is	derived.	Apart	from	a	1,	other	numbers	e.g.	2,	3	etc.	should	be	seen	as	subscripts	in	the	empirical	formula.	RATIOS	...	Sodium	Na	(Ar	=	23.0)	Sulphur	S	(Ar	=	32.0)	Comments	and	tips	masses
1.15g	0.80g	not	the	real	atom	ratio	moles	(mass	in	g	/	Ar)	1.15	/	23	=	0.05	mol	0.8	/	32	=	0.025	mol	can	now	divide	by	smallest	ratio	number	or	scale	up	by	x	factor	to	get	simplest	whole	number	ratio	atom	ratio	=	simplest	whole	number	mole	ratio	by	trial	and	error	0.05	/	0.025	=	2	or	0.05	x	40	=	2	0.025	/	0.025	=	1	or	0.025	x	40	=	1	therefore	the
simplest	integer	ratio	=	2	:	1,	so	empirical	formula	for	sodium	sulphide	=	Na2S	Empirical	formula	calculation	Example	8.2	The	empirical	formula	of	aluminium	oxide	1.35g	of	aluminium	was	heated	in	oxygen	until	there	was	no	further	gain	in	weight.	The	white	oxide	ash	formed	weighed	2.55g.	Deduce	the	empirical	formula	of	aluminium	oxide.	Note:	to
get	the	mass	of	oxygen	reacting,	all	you	have	to	do	is	to	subtract	the	mass	of	metal	from	the	mass	of	the	oxide	formed.	RATIOS	...	Aluminium	Al	(Ar	=	27.0)	Oxygen	O	(Ar	=	16.0)	Comments	and	tips	masses	1.35g	2.55	-	1.35	=	1.2g	not	the	real	atom	ratio	moles	(mass	in	g	/	Ar)	1.35	/	27	=	0.05	mol	1.2	/	16	=	0.075	mol	can	now	divide	by	smallest	ratio
number	or	scale	up	by	x	factor	to	get	simplest	whole	number	ratio	atom	ratio	=	simplest	whole	number	mole	ratio	by	trial	and	error	0.05	/	0.05	=	1	(then	x	2	=	2)	or	0.05	x	40	=	2	0.075	/	0.05	=	1.5	(then	x	2	=	3)	or	0.075	x	40	=	3	therefore	the	simplest	integer	ratio	is	2	:	3,	so	empirical	formula	for	aluminium	oxide	=	Al2O3	Empirical	formula
calculation	Example	8.3	for	an	oxide	of	iron.	1.448g	of	iron	was	heated	in	air	in	a	crucible	until	no	further	gain	in	weight	was	observed.	The	final	mass	of	the	iron	oxide	was	found	to	be	2.001g	Calculate	the	empirical	formula	of	the	iron	oxide.	Atomic	masses:	Fe	=	56	and	O	=	16	The	mass	of	oxygen	combined	with	the	iron	is	deduced	by	subtracting	the
original	mass	of	iron	from	final	total	mass	of	iron	oxide.	RATIOS	...	iron	(Ar	=	56.0)	Oxygen	O	(Ar	=	16.0)	Comments	and	tips	masses	1.448g	2.001	-	1.448	=	0.553g	not	the	real	atom	ratio	moles	(mass	in	g	/	Ar)	1.448	/	56	=	0.0259	mol	0.553	/	16	=	0.0346	mol	can	now	divide	by	smallest	ratio	number	or	scale	up	by	x	factor	to	get	simplest	whole
number	ratio,	in	this	case	you	have	to	make	a	reasonable	judgement	as	to	the	values	of	the	integers	atom	ratio	=	simplest	whole	number	mole	ratio	by	trial	and	error	0.0259	/	0.0259	=	1	(then	x	3	=	3)	3	you	arrive	at	this	0.0346	/	0.0259	=	1.336	(then	x	3	=	4.008)	~4	stage	by	trial	and	error!	therefore	the	simplest	integer	ratio	=	3	:	4,	so	empirical
formula	for	the	iron	oxide	=	Fe3O4	Example	8.4	A	compound	of	contains	43.4%	sodium,	11.3	%	carbon	and	45.3	%	of	oxygen.	Atomic	masses:	Na	=	23.0;		C	=	12.0;		O	=	16	(a)	Using	the	%	composition	by	mass,	calculate	a	mole	ratio	for	the	three	constituent	elements	mole	ratio:	Na	=	43.4/23.0	=	1.887;		C	=	11.3/12.0	=	0.942;		O	45.3/16	=	2.831	Na	:
C	:	O	is	1.887	:	0.942	:	2.831	(b)	Deduce	the	empirical	formula	of	the	compound	Take	the	above	ratio	and	divide	by	the	smallest	number	gives	1.887/0.942	:	0.942/0.942	:	2.832/0.942	gives	2.003	:	1.0	:	3.006	within	a	reasonable	experimental	error,	this	is	pretty	clearly	a	whole	number	ratio	for	Na	:	C	:	O	of	2	:	1	:	3	Therefore	the	empirical	formula	of
the	compound	is	Na2CO3	Example	8.5	A	copper	ore	compound	contains	51.5%	copper,	9.7%	carbon	and	an	undetermined	%	of	oxygen.	Atomic	masses:	Cu	=	63.5;		C	=	12.0;		O	=	16	(a)	Calculate	the	%	oxygen	in	the	compound.	(a)	Using	the	%	composition	by	mass,	calculate	a	mole	ratio	for	the	three	constituent	elements	(b)	Deduce	the	empirical
formula	of	the	compound	Do	this	one	for	yourself	and	you	should	get	CuCO3	Examples	8.1	to	8.5	involved	ionic	compounds,	so	no	molecular	formula	or	molecular	mass	were	involved.	However	examples	8.6	to	8.9	involve	covalent	molecules	and	both	empirical	formula	and	molecular	formula,	and	the	connection	between	the	two.	You	are	likely	to
encounter	these	sort	of	problems	when	studying	advanced	level	organic	chemistry.	Relative	atomic	masses:	C	=	12.0;		H	=	1.0;		O	=	16.0;		Cl	=	35.5	Empirical	formula	and	molecular	formula	calculation	Example	8.6	for	a	hydrocarbon	compound	On	analysis	a	hydrocarbon	was	found	to	consist	of	81.8%	carbon	and	18.2%	hydrogen.	Molecular	ion
measurements	in	a	mass	spectrometer	show	that	the	hydrocarbon	has	a	molecular	mass	of	44	-	from	the	molecular	ion	peak.	Treat	the	percentages	as	if	they	were	masses	in	grams,	and	it	all	works	out	fine.	RATIOS	...	carbon	(Ar	=	12.0)	hydrogen	(Ar	=	1.0)	Comments	and	tips	masses	81.8	18.2	not	the	real	atom	ratio	moles	(mass	in	g	/	Ar)	81.8	/	12	=
6.817	18.2	/	1	=	18.2	can	now	divide	by	smallest	ratio	number	or	scale	up	by	x	factor	to	get	simplest	whole	number	ratio	in	this	case	you	have	to	make	a	reasonable	judgement	as	to	the	values	of	the	integers	atom	ratio	=	simplest	whole	number	mole	ratio	by	trial	and	error	6.817/6.817	=	1.0	1.0	x	2	=	2	1.0	x	3	=	3.0	you	arrive	at	this	18.2/6.817	=	2.67
2.670	x	2	=	5.34	2.670	x	3	=	8.01	~8.0	stage	by	trial	and	error!	therefore	the	simplest	integer	ratio	=	3	:	8,	so	empirical	formula	for	the	hydrocarbon	=	C3H8	The	empirical	formula	mass	=	(3	x	12)	+	8	=	44	This	equals	the	molecular	mass,	therefore	the	molecular	formula	is	also	C3H8	Empirical	formula	and	molecular	formula	calculation	Example	8.7
for	another	hydrocarbon	compound	On	analysis	a	hydrocarbon	was	found	to	consist	of	83.72%	carbon	and	16.28%	hydrogen.	Molecular	ion	measurements	in	a	mass	spectrometer	show	that	the	hydrocarbon	has	a	molecular	mass	of	86	-	from	the	molecular	ion	peak.	Again,	treat	the	percentages	as	if	they	were	masses	in	grams,	and	it	all	works	out	fine.
RATIOS	...	carbon	(Ar	=	12.0)	hydrogen	(Ar	=	1.0)	Comments	and	tips	masses	83.72	16.28	not	the	real	atom	ratio	moles	(mass	in	g	/	Ar)	83.72	/	12	=	6.977	16.28	/	1	=	16.28	can	now	divide	by	smallest	ratio	number	or	scale	up	by	x	factor	to	get	simplest	whole	number	ratio,	a	bit	fiddly	to	find	the	ratio	on	this	one	to	deduce	the	empirical	formula	atom
ratio	=	simplest	whole	number	mole	ratio	by	trial	and	error	6.977/6.977	=	1.0	1.0	x	2	=	2.0	1.0	x	3	=	3.0	you	arrive	at	this	16.28/6.977	=	2.333	2.333	x	2	=	4.667	2.333	x	3	=	7.00	stage	by	trial	and	error!	therefore	the	simplest	integer	ratio	=	3	:	7,	so	empirical	formula	for	the	hydrocarbon	=	C3H7	The	empirical	formula	mass	=	(3	x	12)	+	7	=	43	BUT
the	molecular	mass	is	double	this,	so	the	molecular	formula	must	be	double	the	empirical	formula	Therefore	the	molecular	formula	is	C6H14	of	which	there	are	many	structural	isomers!You	would	need	more	information	to	deduce	the	structural	formula	of	this	hydrocarbon.	Empirical	formula	and	molecular	formula	calculation	Example	8.8	for	a
carbohydrate	sugar	compound	A	carbohydrate	compound	e.g.	a	sugar,	was	found	on	analysis	to	contain	40.00%	carbon,	6.67%	hydrogen	and	53.33%	oxygen.	The	molecular	mass	was	150.	From	the	information	calculate	the	empirical	formula	and	deduce	the	molecular	formula.	RATIOS	...	Carbon	(Ar	=	12.0)	Hydrogen	(Ar	=	1.0)	Oxygen	(Ar	=	16.0)
Comments	and	tips	masses	40.00	6.67	53.33	just	think	of	it	as	based	on	100g	molar	ratio		(mass	in	g	/	Ar)		40.00	/	12	=		3.333	mol	6.67	/	1	=			6.67	mol	53.33	/	16.0	=	3.333	mol	can	now	divide	by	smallest	ratio	number	atom	ratio	=	simplest	whole	number	mole	ratio	by	trial	and	error	3.333/3.333	=	1.0	6.67/3.333	~2.0	3.333/3.333	=	1.0	therefore	the
simplest	integer	ratio	=	1	:	2	:	1,	so	empirical	formula	for	the	sugar	=	CH2O	The	empirical	formula	mass	=	12	+	2	+	16	=	30	BUT	the	molecular	mass	is	5	x		this	(150/30),	so	the	molecular	formula	must	be	5	x	the	empirical	formula	Therefore	the	molecular	formula	is	C5H10O5	,	a	pentose,	of	which	there	are	many	structural	isomers!You	would	need
more	information	to	deduce	the	structural	formula	of	this	sugar	molecule.	Empirical	formula	and	molecular	formula	calculation	Example	8.9	for	a	chloroalkane	compound	A	chlorinated	hydrocarbon	compound	when	analysed,	consisted	of	24.24%	carbon,	4.04%	hydrogen,	71.72%	chlorine.	The	molecular	mass	was	found	to	be	99	from	another
experiment.	Deduce	the	empirical	and	molecular	formula.	You	can	'treat'	the	%'s	as	if	they	were	grams,	and	it	all	works	out	like	examples	1	and	2,	i.e.	based	on	a	total	mass	of	100g.	RATIOS	...	Carbon	(Ar	=	12)	Hydrogen	(Ar	=	1)	Chlorine	(Ar	=	35.5)	Comments	and	tips	Reacting	mass	or	%	mass	24.24	4.04	71.72	just	think	of	it	as	based	on	100g	molar
ratio	(mass	in	g	/	Ar)	24.24	/	12	=	2.02	mol	4.04	/	1	=	4.04	mol	71.72	/	35.5	=	2.02	mol	can	now	divide	by	smallest	ratio	number	atom	ratio	=	simplest	whole	number	mole	ratio	by	trial	and	error	2.02	/	2.02	=	1	4.04	/	2.02	=	2	2.02	/	2.02	=	1	therefore	the	simplest	atomic	ratio	=	1	:	2	:	1,	so	empirical	formula	for	the	chlorinated	hydrocarbon	=	CH2Cl
BUT	the	molecular	mass	is	99,	and	the	empirical	formula	mass	is	49.5	(12+2+35.5)	AND	99	/	49.5	=	2,	and	so	the	molecular	formula	must	be	2	x	CH2Cl	=	C2H4Cl2	two	possible	structures,	which	cannot	be	distinguished	by	the	data	given	or	calculation	above	1,2-dichloroethane	and	1,1-dichloroethane,	two	possible	atom	arrangements	of	the	same
molecular	formula	known	as	structural	positional	isomers,	because	one	of	the	chlorine	atoms	can	be	in	two	different	positions.	TOP	OF	PAGE	Self-assessment	Quizzes	on	determining	empirical	formula	and	molecular	formula	Quiz	8.on	deducing	an	empirical	and	molecular	formula	using	mole	concept	TOP	OF	PAGE	OTHER	CALCULATION	PAGES
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examples	use	the	mole	concept	too)	No	Quiz	written	yet	for	section	14.,	but	14.3	and	14.5	have	example	questions	and	14.4	has	example	questions	and	practice	questions	with	worked	out	answersPage	3	Answers	to	the	more	advanced	level	mole	concept	calculations	Doc	Brown's	Chemistry	-	GCSE/IGCSE/GCE	(basic	A	level)	Online	Chemical
Calculations	ANSWERS	to	Part	7	-	the	more	advanced	mole	Q's		The	ORIGINAL	mole	Questions	Index	of	all	my	online	chemical	calculation	quizzes	All	my	GCSE/IGCSE/US	grade	8-10	Chemistry	Revision	notes	Advanced	UK	A/AS	level,	IB	and	US	grade	11-12	pre-university	chemistry	email	doc	brown	Quiz	7	on	the	basics	of	moles,	mass	and	formula
massQuantitative	chemistry	calculations	This	page	has	the	answers	to	the	more	advanced	mole	based	questions	from	calculations	section	7.	for	more	advanced	chemistry	students.	Online	practice	exam	chemistry	CALCULATIONS	and	solved	problems	for	KS4	Science	GCSE/IGCSE	CHEMISTRY	and	basic	starter	chemical	calculations	for	A	level
AS/A2/IB.	These	revision	notes	and	practice	questions	on	how	to	do	chemical	calculations	and	worked	examples	should	prove	useful	for	the	new	AQA,	Edexcel	and	OCR	GCSE	(9–1)	chemistry	science	courses.	Spotted	any	careless	error?	EMAIL	query	?	comment	or	request	a	type	of	GCSE	calculation	not	covered?	Mole	calculations	introduction	*	Molar
gas	volume	*	Advanced	Redox	titration	Q's	*	Non-redox	titration	Q's	Qa7.1	(a)	f.	mass	Al2O3	=	102,	2	÷	102	x	3	x	6.02	x	1023	=	3.54	x	1022	oxide	ions	(b)	f.	mass	H2	=	2,	3	÷	2	x	6.02	x	1023	=	9.03	x	1023	molecules	(c)	1.2	÷	24000	x	6.02	x	1023	=	3.01	x	1019	molecules	(d)	f.	mass	Cl2	=	71,	3	÷	71	x	6.02	x	1023	=	2.54	x	1022	molecules	(e)	Neon
exists	as	single	atoms	(Ar	=	20),	10	÷	20	x	6.02	x	1023	=	3.01	x	1023	atoms	(f)	2Na	+	2H2O	==>	2NaOH	+	H2,	1	mole	sodium	gives	0.5	moles	hydrogen,	mole	Na	=	0.2	÷	23	=	0.008696,	so	mole	H2	=	0.008696	÷	2	=	0.004348	so	volume	H2	=	0.004348	x	24000	=	104.3	cm3	or	0.104	dm3	(g)	e.g.	Mg	+	2HCl	==>	MgCl2	+	H2	1	mole	magnesium
gives	1	mole	hydrogen,	mole	Mg	=	2	÷	24.3	=	0.0823	so	mole	H2	=	0.0823,	so	volume	H2	=	0.0823	x	24	=	1.975	dm3	(h)	both	1	mole	of	Na2CO3	or	NaHCO3	will	give	1	mole	of	CO2	(1)	VCO2	=	mol	Na2CO3	x	24000	=	0.76	÷	106	x	24000	=	172cm3	(2)	VCO2	=	mol	NaHCO3	x	24000	=	0.76÷	84	x	24000	=	217cm3	(i)	Zn	+	2HCl	==>	ZnCl2	+	H2	,
mole	H2	=	mole	HCl	÷	2	mol	HCl	=	50	÷	1000	x	0.2	=	0.01	mol	so	mole	H2	=	0.005,	VH2	=	0.005	x	24000	=	120cm3	(j)	CaCO3	+	2HCl	==>	CaCl2	+	H2O	+	CO2	mole	CO2	=	mole	HCl	÷	2,	mol	HCl	=	75	÷	1000	x	0.05	=	0.00375	mol	so	mole	CO2	=	0.001875,	VCO2	=	0.001875	x	24000	=	45cm3	OTHER	CALCULATION	PAGES	What	is	relative
atomic	mass?,	relative	isotopic	mass	and	calculating	relative	atomic	mass	Calculating	relative	formula/molecular	mass	of	a	compound	or	element	molecule	Law	of	Conservation	of	Mass	and	simple	reacting	mass	calculations	Composition	by	percentage	mass	of	elements	in	a	compound	Empirical	formula	and	formula	mass	of	a	compound	from	reacting
masses	(easy	start,	not	using	moles)	Reacting	mass	ratio	calculations	of	reactants	and	products	from	equations	(NOT	using	moles)	and	brief	mention	of	actual	percent	%	yield	and	theoretical	yield,	atom	economy	and	formula	mass	determination	Introducing	moles:	The	connection	between	moles,	mass	and	formula	mass	-	the	basis	of	reacting	mole
ratio	calculations	(relating	reacting	masses	and	formula	mass)	Using	moles	to	calculate	empirical	formula	and	deduce	molecular	formula	of	a	compound/molecule	(starting	with	reacting	masses	or	%	composition)	Moles	and	the	molar	volume	of	a	gas,	Avogadro's	Law	Reacting	gas	volume	ratios,	Avogadro's	Law	and	Gay-Lussac's	Law	(ratio	of	gaseous
reactants-products)	Molarity,	volumes	and	solution	concentrations	(and	diagrams	of	apparatus)	How	to	do	acid-alkali	titration	calculations,	diagrams	of	apparatus,	details	of	procedures	Electrolysis	products	calculations	(negative	cathode	and	positive	anode	products)	Other	calculations	e.g.	%	purity,	%	percentage	&	theoretical	yield,	dilution	of
solutions	(and	diagrams	of	apparatus),	water	of	crystallisation,	quantity	of	reactants	required,	atom	economy	Energy	transfers	in	physical/chemical	changes,	exothermic/endothermic	reactions	Gas	calculations	involving	PVT	relationships,	Boyle's	and	Charles	Laws	Radioactivity	&	half-life	calculations	including	dating	materials	[SEARCH	BOX]	Website
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mass	and	formula	mass	Last	updated:	December	27,	2022Please	read	these	terms	and	conditions	carefully	before	using	our	services.DefinitionsFor	these	Terms	and	Conditions:Affiliate	means	an	entity	that	controls,	is	controlled	by	or	is	under	common	control	with	a	party,	where	“control”	means	ownership	of	50%	or	more	of	the	shares,	equity	interest
or	other	securities	entitled	to	vote	for	the	election	of	directors	or	other	managing	authority.Account	means	a	unique	account	created	for	you	to	access	our	services	or	some	of	our	services.Country	refers	to	the	United	KingdomCompany	refers	to	Shalom	Education	Ltd,	86	London	Road,	(Kingsland	Church),	Colchester,	Essex,	CO3	9DW,	and	may	be
referred	to	as	‘we’,	‘us’,	‘our’,	or	‘Shalom	Education’	in	this	agreement.Device	means	any	device	that	can	access	the	Service,	such	as	a	computer,	a	mobile	phone	or	a	digital	tablet.Feedback	means	feedback,	innovations	or	suggestions	sent	by	You	regarding	the	attributes,	performance	or	features	of	our	service.Free	Trial	refers	to	a	limited	period	of
time	that	may	be	free	when	purchasing	a	subscription.Orders	mean	a	request	by	you	to	purchase	services	from	us.Promotions	refer	to	contests,	sweepstakes	or	other	promotions	offered	by	us	through	the	website.Services	refer	to	our	website,	resources	and	tutoring	service.Subscriptions	refer	to	the	services	or	access	to	the	service	offered	on	a
subscription	basis	by	the	company	to	you.Terms	and	Conditions	(also	referred	to	as	“Terms”)	mean	these	Terms	and	Conditions	that	form	the	entire	agreement	between	you	and	Shalom	Education	Ltd	regarding	the	use	of	the	services	we	offer.Third-party	Social	Media	Service	means	any	services	or	content	(including	data,	information,	products	or
services)	provided	by	a	third	party	that	may	be	displayed,	included	or	made	available	on	the	website.You	means	the	individual	accessing	or	using	our	services,	or	the	company,	or	other	legal	entity	on	behalf	of	which	such	individual	is	accessing	or	using	our	services.Tutor	refers	to	an	individual	who	teaches	a	single	pupil	or	a	small	group	of	students
who	have	registered	with	Shalom	Education	Ltd.Tutee	refers	to	a	student	or	a	pupil	who	has	registered	for	tutoring	with	Shalom	Education	Ltd,	which	is	administered	through	our	tutoring	platform.AcknowledgementThank	you	for	choosing	Shalom	Education	Tuition	for	your	educational	needs.	These	terms	and	conditions	outline	the	rules	and
regulations	for	the	use	of	our	services,	and	the	agreement	that	will	govern	your	relationship	with	us.By	accessing	or	using	our	services,	you	accept	and	agree	to	be	bound	by	these	terms	and	conditions,	and	our	privacy	policy,	which	describes	our	policies	and	procedures	for	the	collection,	use,	and	disclosure	of	your	personal	information	when	you	use
our	website.It	is	important	that	you	read	both	documents	carefully	before	using	our	services,	as	they	outline	your	rights	and	obligations	as	a	user	of	our	services.	If	you	do	not	agree	to	these	terms	and	conditions	or	our	privacy	policy,	please	do	not	use	our	services.	We	hope	you	have	a	positive	and	educational	experience	with	Shalom	Education
Tuition.Signing	up	for	Tutoring	or	Membership	AccountsBy	signing	up	for	tutoring	or	membership	accounts	through	the	website,	you	confirm	that	you	have	the	legal	ability	to	enter	into	a	binding	contract.When	you	place	an	order,	we	may	ask	you	to	provide	certain	information,	such	as	your	name,	email,	phone	number,	credit	card	details,	and	billing
address.You	confirm	that	you	have	the	right	to	use	the	payment	method	you	choose,	and	that	the	information	you	provide	is	accurate	and	complete.	By	submitting	your	information,	you	give	us	permission	to	share	it	with	payment	processing	third	parties	to	complete	your	order.Order	cancellationWe	reserve	the	right	to	cancel	your	order	at	any	time
for	various	reasons,	including	but	not	limited	to:Unavailability	of	services	(e.g.	no	tutors	available)Errors	in	the	description	or	prices	of	servicesSuspected	fraud	or	illegal	activityCancelling	your	orderAny	services	that	you	purchase	can	only	be	returned	in	accordance	with	these	terms	and	conditions.	Our	Returns	Policy	forms	a	part	of	these	Terms	and
Conditions.In	general,	you	have	the	right	to	cancel	your	order	and	receive	a	full	refund	within	14	days	of	placing	it.	However,	you	cannot	cancel	an	order	for	services	that	are	made	to	your	specifications	or	are	clearly	personalised,	or	for	services	that	you	have	already	received	in	part.Money-Back	Guarantee:	If	you	are	not	satisfied	with	the	quality	of
your	tutoring	session,	you	may	be	eligible	for	a	full	or	partial	refund	or	credit.	To	request	a	refund	or	credit,	please	contact	us	within	24	hours	after	the	end	of	the	session	and	provide	a	detailed	explanation	of	your	dissatisfaction.	We	will	review	your	request	and,	if	approved,	will	issue	a	refund	or	credit	to	your	account.Please	note	that	refunds	or
credits	may	not	be	available	for	all	types	of	tutoring	services	and	may	be	subject	to	fees	or	other	charges.	For	more	information,	please	contact	us.Errors	and	inaccuraciesWe	strive	to	provide	accurate	and	up-to-date	information	about	the	service	we	offer,	but	we	cannot	guarantee	that	everything	will	be	completely	accurate	and	up-to-date	at	all	times.
Prices,	product	images,	descriptions,	availability,	and	services	may	be	inaccurate,	incomplete,	or	out	of	date.We	reserve	the	right	to	change	or	update	any	information,	and	to	correct	errors,	inaccuracies,	or	omissions	at	any	time	without	prior	notice.Prices	policyWe	reserve	the	right	to	change	our	prices	at	any	time	before	accepting	your
order.PaymentsAll	tutoring	services	and	membership	accounts	purchased	on	our	website	must	be	paid	for	in	full	at	the	time	of	purchase,	for	the	required	time	of	use.	We	accept	a	variety	of	payment	methods,	including	credit	cards,	debit	cards,	and	online	payment	services	like	PayPal.Your	payment	card	may	be	subject	to	validation	checks	and
authorisation	by	your	card	issuer.	If	we	do	not	receive	the	necessary	authorisation,	we	cannot	be	held	responsible	for	any	delays	or	failure	to	deliver	your	order.Our	tutoring	services	are	available	with	a	pay-as-you-go	option	or	a	subscription	option	that	is	billed	on	a	monthly	or	annual	basis.	The	tutoring	account	subscription	will	end	at	the	end	of	the
period.	You	can	choose	the	subscription	option	that	best	suits	your	needs	and	cancel	at	any	time.Our	membership	accounts	are	billed	monthly	or	annually	and	do	not	automatically	renew	after	the	period.	You	can	choose	to	renew	your	membership	account	at	the	end	of	the	period	if	you	wish	to	continue	your	membership.You	can	cancel	your
subscription	renewal	through	your	account	settings	or	by	contacting	us.	Please	note	that	you	will	not	receive	a	refund	for	fees	you	have	already	paid	for	your	current	subscription	period,	and	you	will	be	able	to	access	the	service	until	the	end	of	your	current	subscription	period.BillingWe	need	accurate	and	complete	billing	information	from	you,
including	your	full	name,	address,	postal	code,	telephone	number,	and	valid	payment	method.	If	automatic	billing	fails,	you	will	not	receive	tutoring	services	until	a	payment	is	made.	If	payment	is	not	made	within	a	reasonable	time	period,	your	account	may	be	terminated.Fee	changesWe	reserve	the	right	to	modify	the	subscription	fees	at	any	time.
Any	change	in	fees	will	take	effect	at	the	end	of	your	current	subscription	period.We	will	give	you	reasonable	notice	of	any	fee	changes	so	you	have	the	opportunity	to	cancel	your	subscription	before	the	changes	take	effect.	If	you	continue	to	use	the	service	after	the	fee	change,	you	agree	to	pay	the	modified	amount.RefundsIn	general,	paid
subscription	fees	are	non-refundable.	However,	we	may	consider	certain	refund	requests	on	a	case-by-case	basis	and	grant	them	at	our	discretion.Free	trialWe	may	offer	free	trials	of	our	subscriptions	at	our	discretion.	You	may	be	asked	to	provide	billing	information	to	sign	up	for	a	free	trial.	If	you	do	provide	billing	information,	you	will	not	be
charged	until	the	free	trial	period	ends.On	the	last	day	of	the	free	trial,	unless	you	have	cancelled	your	subscription,	you	will	be	automatically	charged	the	applicable	subscription	fees	for	the	plan	you	have	chosen.	We	reserve	the	right	to	modify	or	cancel	free	trial	offers	at	any	time	without	notice.From	time	to	time,	we	may	offer	promotions	through
the	Service,	such	as	discounts,	special	offers,	or	contests.	These	promotions	may	be	governed	by	separate	rules	and	regulations.If	you	choose	to	participate	in	a	promotion,	please	review	the	applicable	rules	and	our	privacy	policy	carefully.	In	the	event	of	a	conflict	between	the	promotion	rules	and	these	terms	and	conditions,	the	promotion	rules	will
take	precedence.Please	note	that	any	promotion	may	be	modified	or	discontinued	at	any	time,	and	we	reserve	the	right	to	disqualify	any	participant	who	violates	the	rules	or	engages	in	fraudulent	or	dishonest	behaviour.	By	participating	in	a	promotion,	you	agree	to	be	bound	by	the	applicable	rules	and	our	decisions,	which	are	final	and	binding	in	all
matters	related	to	the	promotion.User	AccountsIn	order	to	access	certain	features	of	our	services,	you	may	be	required	to	create	an	account.	When	you	create	an	account,	you	agree	to	provide	accurate,	complete,	and	current	information	about	yourself	as	prompted	by	the	account	registration	process.	If	you	provide	any	false,	inaccurate,	outdated,	or
incomplete	information,	or	if	we	have	reasonable	grounds	to	suspect	that	you	have	done	so,	we	reserve	the	right	to	suspend	or	terminate	your	account.You	are	solely	responsible	for	maintaining	the	confidentiality	of	your	account	and	password,	and	you	agree	to	accept	responsibility	for	all	activities	that	occur	under	your	account.	If	you	believe	that
your	account	has	been	compromised	or	that	there	has	been	any	unauthorised	access	to	it,	you	must	notify	us	immediately.You	may	not	use	a	username	that	is	already	in	use	by	another	user,	that	belongs	to	another	person	or	entity	without	appropriate	authorisation,	or	that	is	offensive,	vulgar,	or	obscene.	We	reserve	the	right	to	remove	or	reclaim	any
username	that	we	determine,	in	our	sole	discretion,	to	be	inappropriate,	infringing,	or	otherwise	in	violation	of	these	terms	and	conditions.Tutor	AgreementsAs	a	tutor	working	with	Shalom	Education,	you	agree	to	the	following	terms	and	conditions:Tutor	relationshipsYou	are	at	least	eighteen	years	of	age	and	have	the	necessary	qualifications	and/or
experience	to	provide	tuition	in	the	subjects	specified	on	your	CV.You	will	not	make	any	agreements	with	a	tutee,	any	member	of	the	tutee’s	family,	or	the	tutee’s	guardian	that	are	intended	to	circumvent	the	relationship	between	our	service	and	the	tutee	and	to	benefit	you	at	our	expense.	This	includes	the	exchange	of	private	information	(e.g.	phone
numbers,	emails	or	social	media	accounts	etc).You	will	not,	during	the	period	of	any	tutoring	session	with	a	tutee	and	for	a	period	of	six	months	from	the	conclusion	of	the	last	tutoring	session,	give	any	tuition	services	to	that	tutee.You	will	use	our	platform	as	your	only	means	of	communication	with	tutees,	and	any	other	methods	are	strictly
prohibited.You	will	not	be	abusive	towards	a	tutee	or	their	nominee	on	our	website	or	any	other	place.You	are	expected	to	maintain	a	professional	and	respectful	relationship	with	tutees	at	all	times.You	will	not	engage	in	any	inappropriate	or	illegal	behaviour	while	working	with	tutees,	including	but	not	limited	to	harassment	or	discrimination.You	are
expected	to	follow	all	applicable	laws	and	regulations	while	providing	tutoring	services.Tutor	responsibilitiesYou	will	not	complete	any	coursework,	essays,	or	other	assignments	on	behalf	of	the	tutee.	However,	you	can	offer	support.You	will	be	punctual	and	communicate	with	us	if	you	are	running	late	or	need	to	reschedule	a	lesson.You	are	expected
to	provide	high-quality	tutoring	services	to	tutees,	including	preparing	appropriate	lesson	plans.You	will	be	responsible	for	ensuring	that	you	have	the	necessary	resources	and	equipment	to	provide	effective	tutoring	services,	such	as	a	reliable	internet	connection	and	computer	if	tutoring	online.You	will	be	expected	to	keep	confidential	any	personal
or	sensitive	information	that	you	may	learn	about	a	tutee	while	working	with	them.Tutor	compensationYou	will	not	request	or	accept	any	payments	from	a	tutee,	or	their	nominee.The	company	reserves	the	right	to	withhold	payment	to	tutors	if	it	believes	lessons	are	being	booked	outside	our	platform.The	company	will	pay	you	a	fee	for	your	tutoring
services	according	to	the	rates	agreed	between	you	and	the	company.The	company	will	be	responsible	for	collecting	payment	from	the	tutee.If	you	are	self-employed,	we	expect	you	to	provide	us	with	your	UTR	number	and	you	are	expected	to	pay	your	own	tax	to	HMRCTutor	terminationAs	a	tutor	working	with	the	company,	you	may	terminate	your
relationship	with	a	tutee	at	any	time	by	providing	reasonable	notice.The	company	may	also	terminate	your	relationship	with	a	tutee	at	any	time,	for	any	reason,	such	as	if	the	tutee	is	no	longer	in	need	of	tutoring	services	or	if	the	tutee	expresses	dissatisfaction	with	your	services.The	company	may	terminate	your	use	of	its	service	if	you	breach	any	of
the	terms	and	conditions	outlined	in	this	agreement.The	company	may	also	terminate	your	use	of	its	service	if	it	determines	that	you	are	no	longer	fit	to	provide	tutoring	services	or	if	it	receives	multiple	complaints	about	your	performance.Tutee	AgreementsAs	a	tutee	using	our	service,	you	agree	to	the	following	terms	and	conditions:If	you	are	under
18	years	of	age,	you	must	have	consent	from	a	parent	or	guardian	to	register	and	that	parent/guardian	must	enter	into	an	agreement	with	Shalom	Education	to	provide	tuition	services.You	must	contact	a	tutor	through	the	Shalom	Education	tutoring	platform.	Any	other	means	of	communication	is	prohibited.You	agree	not	to	publish	any	abusive
comments	about	a	tutor	or	another	tutee	on	the	Shalom	Education	website	or	any	other	place.	This	includes	defamatory	or	derogatory	comments.You	must	not	request	a	tutor	to	complete	your	coursework,	essays,	or	other	assignments	given	to	you	in	your	various	schools	but	can	request	for	support	towards	that.You	agree	not	to	make	any	agreement
or	arrangement	with	a	tutor	which	is	intended	to	circumvent	the	relationship	between	Shalom	Education	and	the	Tutor.ExpectationsLessons	will	be	held	at	the	frequency	and	duration	agreed	upon	with	us.Shalom	Education	will	provide	any	necessary	materials	or	resources	for	the	lessons.You	are	expected	to	be	punctual	for	lessons	and	to	provide
adequate	notice	for	cancellations	or	rescheduling.You	are	expected	to	provide	any	necessary	materials	or	resources	for	the	lessons	(e.g.	pens,	pencils	or	a	protractor).ResponsibilitiesIf	you	cancel	a	lesson	less	than	12	hours	before	the	lesson	is	due	to	commence,	you	may	be	charged	a	cancellation	fee	of	50%	of	the	lesson	fee.	If	you	cancel	a	lesson	less
than	2	hours	before	the	scheduled	start	time	of	a	lesson,	you	will	be	charged	the	full	lesson	fee.Dispute	ResolutionIf	you	have	any	concerns	or	issues	with	your	tutoring	experience,	please	contact	us	at	tuition@shalom-education.com	as	soon	as	possible.	We	will	work	with	you	and	your	tutor	to	try	to	resolve	any	disputes	or	issues	in	a	fair	and
reasonable	manner.TerminationYou	may	terminate	your	lessons	with	a	tutor	at	any	time	by	providing	reasonable	notice,	as	specified	in	your	contract	with	us.By	using	our	service,	you	acknowledge	that	you	have	read	and	understand	this	agreement	and	agree	to	be	bound	by	its	terms.	If	you	have	any	questions	or	concerns,	please	do	not	hesitate	to
contact	us.Copyright	PolicyWe	respect	the	intellectual	property	rights	of	others	and	expect	our	users	to	do	the	same.	It	is	our	policy	to	respond	to	any	claim	that	content	posted	on	our	service	infringes	the	copyright	or	other	intellectual	property	rights	of	any	person.If	you	are	a	copyright	owner	or	authorised	on	behalf	of	one	and	you	believe	that	your
copyrighted	work	has	been	copied	in	a	way	that	constitutes	copyright	infringement,	please	provide	our	copyright	agent	with	the	following	information:An	electronic	or	physical	signature	of	the	person	authorised	to	act	on	behalf	of	the	owner	of	the	copyright’s	interests.A	description	of	the	copyrighted	work	that	you	claim	has	been	infringed,	including
the	URL	(web	page	address)	of	the	location	where	the	copyrighted	work	exists	or	a	copy	of	the	copyrighted	work.Identification	of	the	URL	or	other	specific	location	on	our	service	where	the	material	that	you	claim	is	infringing	is	located.Your	address,	telephone	number,	and	email	address.A	statement	by	you	that	you	have	a	good	faith	belief	that	the
disputed	use	is	not	authorized	by	the	copyright	owner,	its	agent,	or	the	law.A	statement	by	you,	made	under	penalty	of	perjury,	that	the	information	in	your	notice	is	accurate	and	that	you	are	the	copyright	owner	or	are	authorised	to	act	on	the	copyright	owner’s	behalf.You	may	be	held	accountable	for	damages	(including	costs	and	attorneys’	fees)	for
misrepresenting	that	any	content	is	infringing	your	copyright.Upon	receipt	of	a	notification,	we	will	take	whatever	action,	in	our	sole	discretion,	we	deem	appropriate,	including	removal	of	the	challenged	content	from	our	service.	If	you	believe	that	your	content	has	been	removed	in	error,	please	contact	us	at	queries@shalom-
education.com.Intellectual	PropertyThe	original	content	on	our	services	(excluding	content	provided	by	you	or	other	users),	features,	and	functionality	are	and	will	remain	the	exclusive	property	of	Shalom	Education	Ltd	and	its	licensors.	This	includes,	but	is	not	limited	to,	text,	graphics,	images,	logos,	software,	and	other	materials	on	our	website	and
any	proprietary	technology	used	in	the	operation	of	our	services.Our	service	is	protected	by	copyright,	trademark,	and	other	laws	of	both	the	United	Kingdom	and	foreign	countries.	Our	trademarks	and	trade	dress	may	not	be	used	in	connection	with	any	product	or	service	without	the	prior	written	consent	of	Shalom	Education	Ltd.	All	other
trademarks	not	owned	by	Shalom	Education	Ltd	that	appear	on	our	service	are	the	property	of	their	respective	owners.By	using	our	service,	you	acknowledge	and	agree	that	any	intellectual	property	rights,	including	copyrights,	trademarks,	patents,	and	trade	secrets,	in	the	content	and	materials	provided	by	Shalom	Education	Ltd	or	accessed
through	our	service	are	the	sole	property	of	Shalom	Education	Ltd	or	the	respective	owners	of	such	rights.	You	agree	not	to	use,	reproduce,	modify,	distribute,	or	create	derivative	works	of	such	content	and	materials	without	the	express	written	permission	of	Shalom	Education	Ltd	or	the	respective	owners	of	such	rights.You	are	responsible	for
protecting	your	own	intellectual	property	rights	and	for	obtaining	any	necessary	licenses	or	permissions	from	the	owners	of	any	third-party	intellectual	property	that	you	may	use	in	connection	with	your	use	of	our	service.	Shalom	Education	Ltd	will	not	be	liable	for	any	claims	or	damages	arising	from	your	use	of	intellectual	property	that	infringes	the
rights	of	others.If	you	believe	that	your	intellectual	property	rights	have	been	violated	on	our	service,	please	contact	us	at	queries@shalom-education.com.Your	Feedback	to	UsBy	submitting	any	feedback	or	suggestions	to	the	company,	you	agree	to	assign	to	the	company	all	rights,	titles,	and	interests	in	such	feedback	or	suggestions.	If	for	any	reason
such	assignment	is	ineffective,	you	agree	to	grant	the	company	a	non-exclusive,	perpetual,	irrevocable,	royalty-free,	worldwide	right	and	license	to	use,	reproduce,	disclose,	sublicense,	distribute,	modify,	and	exploit	such	feedback	or	suggestions	without	restriction.You	acknowledge	that	the	company	may	use	your	feedback	or	suggestions	for	any
purpose,	including	to	improve	the	company’s	products	or	services,	and	that	the	company	is	under	no	obligation	to	compensate	you	for	your	feedback	or	suggestions.Our	Service	may	contain	links	to	third-party	websites	or	services	that	are	not	owned	or	controlled	by	Shalom	Education	Ltd.	These	links	are	provided	for	your	convenience	only	and	do	not
imply	endorsement	by	our	business	of	the	linked	website	or	service.	We	have	no	control	over	and	assume	no	responsibility	for	the	content,	privacy	policies,	or	practices	of	any	third-party	websites	or	services.By	using	our	Service,	you	acknowledge	and	agree	that	the	use	of	any	third-party	websites	or	services	is	at	your	own	risk.	Shalom	Education	Ltd
does	not	endorse	or	guarantee	the	accuracy	or	reliability	of	any	content	or	materials	on	third-party	websites	or	services,	and	we	are	not	responsible	for	any	errors	or	omissions.In	no	event	will	Shalom	Education	Ltd	be	liable	for	any	damage	or	loss	caused	or	alleged	to	be	caused	by	or	in	connection	with	the	use	of	or	reliance	on	any	content,	goods,	or
services	available	on	or	through	any	third-party	websites	or	services.	This	limitation	of	liability	applies	to	all	claims.We	recommend	that	you	carefully	read	the	terms	and	conditions	and	privacy	policies	of	any	third-party	websites	or	services	that	you	visit,	as	they	may	differ	from	the	terms	and	policies	of	our	own	services.	If	you	have	any	concerns	or
questions	about	a	third-party	website	or	service	linked	from	our	service,	we	encourage	you	to	contact	the	site	or	service	directly	for	more	information.TerminationShalom	Education	Ltd	reserves	the	right	to	terminate	or	suspend	your	account	at	any	time,	without	prior	notice	or	liability,	for	any	reason	whatsoever,	including	but	not	limited	to	breach	of
these	terms	and	conditions,	fraudulent	or	illegal	activity,	or	any	other	conduct	that	we	deem	inappropriate	or	harmful	to	our	business	or	other	users.Upon	termination,	your	right	to	use	our	services	will	immediately	cease,	and	any	outstanding	balances	or	fees	owed	to	Shalom	Education	Ltd	must	be	paid	in	full.	If	you	wish	to	terminate	your	account,
you	may	simply	stop	using	our	services	and	contact	us	to	request	the	closure	of	your	account.Any	personal	information	or	user-generated	content	associated	with	your	account	will	be	retained	in	accordance	with	our	privacy	policy,	unless	otherwise	required	by	law.You	acknowledge	and	agree	that	Shalom	Education	Ltd	will	not	be	liable	to	you	or	any
third	party	for	any	termination	of	your	access	to	our	services.	You	further	agree	that	any	rights	or	obligations	that	survive	the	termination	of	your	account,	such	as	indemnification	or	confidentiality	obligations,	will	remain	in	effect.“AS	IS”	and	“AS	AVAILABLE”	DisclaimerThe	service	is	provided	to	you	“As	is”	and	“As	available”	and	with	all	faults	and
defects	without	warranty	of	any	kind.	While	we	make	every	effort	to	ensure	the	accuracy	and	reliability	of	our	services,	we	cannot	guarantee	that	they	will	be	error-free	or	uninterrupted.To	the	maximum	extent	permitted	by	applicable	law,	our	business	and	its	affiliates	and	licensors	and	service	providers	disclaim	all	warranties,	expressed	or	implied,
including	but	not	limited	to	warranties	of	merchantability,	fitness	for	a	particular	purpose,	title	and	non-infringement.	We	do	not	make	any	representations	or	warranties	that	our	services	will	meet	your	requirements,	achieve	any	intended	results,	be	compatible	with	any	other	software	or	services,	operate	without	interruption,	or	be	error-free.We	do
not	guarantee	the	accuracy,	completeness,	reliability,	or	timeliness	of	the	information,	content,	or	materials	provided	through	our	services.We	do	not	guarantee	that	our	services	or	any	content	or	materials	provided	through	our	services	will	be	free	from	viruses,	malware,	or	other	harmful	components.	It	is	your	responsibility	to	protect	your	device
and	system	from	such	threats,	and	we	recommend	that	you	use	appropriate	security	measures	and	virus	protection	software.Some	jurisdictions	do	not	allow	the	exclusion	of	certain	types	of	warranties	or	limitations	on	the	applicable	statutory	rights	of	a	consumer,	so	some	or	all	of	the	above	exclusions	and	limitations	may	not	apply	to	you.	In	such
cases,	the	exclusions	and	limitations	set	forth	in	this	section	shall	be	applied	to	the	greatest	extent	enforceable	under	applicable	law.By	using	our	services,	you	acknowledge	and	agree	that	your	use	is	at	your	own	risk,	and	that	you	are	solely	responsible	for	any	damage	or	loss	that	may	result	from	your	use	of	our	services.Governing	Law	and
JurisdictionThese	terms	and	your	use	of	the	service	shall	be	governed	by	and	construed	in	accordance	with	the	laws	of	the	country,	excluding	its	conflicts	of	law	rules.	Any	disputes	arising	out	of	or	in	connection	with	these	terms	or	the	use	of	the	service	shall	be	resolved	through	the	courts	of	the	country	and	you	hereby	consent	to	the	exclusive
jurisdiction	of	such	courts.Disputes	ResolutionIf	you	have	any	concerns	or	disputes	related	to	the	service,	you	agree	to	try	to	resolve	the	issue	informally	by	contacting	us	first.You	can	try	contacting	the	company	through	email	(queries@shalom-education.com)	or	by	phone	(01206657616)	to	see	if	we	can	come	to	an	agreement	or	find	a	solution	to	your
issue.	This	can	be	a	quick	and	effective	way	to	address	any	concerns	or	issues	you	may	have,	without	the	need	for	formal	legal	proceedings.We	will	make	every	effort	to	address	your	concerns	and	reach	a	mutually	satisfactory	resolution.	If	we	are	unable	to	resolve	the	dispute	informally,	you	may	choose	to	bring	the	matter	to	alternative	dispute
resolution	through	a	mediator	or	arbitrator.	Any	such	alternative	dispute	resolution	proceedings	will	be	conducted	in	accordance	with	the	laws	of	the	country	and	will	be	confidential.	You	agree	that	any	such	dispute	will	be	resolved	on	an	individual	basis	and	that	class	or	collective	actions	are	not	permitted.Severability	and	WaiverSeverabilityIf	any
provision	of	these	terms	and	conditions	is	found	to	be	invalid	or	unenforceable,	that	provision	will	be	enforced	to	the	maximum	extent	possible,	and	the	remaining	provisions	will	remain	in	full	force	and	effect.WaiverThe	failure	to	exercise	a	right	or	to	require	the	performance	of	an	obligation	under	these	terms	and	conditions	shall	not	affect	a	party’s
ability	to	exercise	such	right	or	require	such	performance	at	any	time	in	the	future.	Similarly,	the	waiver	of	a	breach	of	these	terms	and	conditions	shall	not	constitute	a	waiver	of	any	subsequent	breach.Changes	to	These	Terms	and	ConditionsWe	may	update	or	change	these	terms	and	conditions	at	any	time,	at	our	sole	discretion.	If	we	make	a
material	change	to	these	terms,	we	will	provide	reasonable	notice,	such	as	by	posting	a	notification	on	our	website	or	through	email,	at	least	30	days	before	the	change	takes	effect.	It	is	your	responsibility	to	regularly	check	these	terms	and	conditions	for	any	updates	or	changes.By	continuing	to	access	or	use	our	Service	after	any	updates	or	changes
to	these	terms,	you	agree	to	be	bound	by	the	revised	terms.	If	you	do	not	agree	to	the	updated	or	changed	terms,	in	whole	or	in	part,	please	stop	using	the	website	and	our	services.If	you	have	any	questions	about	these	terms	and	conditions,	You	can	contact	us:By	email:	info@shalom-education.comBy	visiting	this	page	on	our	website:	phone	number:
01206657616	What	is	a	Molecular	Formula?Examples	and	IllustrationUnderstanding	the	Formulation	ProcessMolecular	Formula	in	Chemical	ReactionsChallenges	and	MisconceptionsA	molecular	formula	is	a	chemical	notation	that	indicates	the	types	and	numbers	of	atoms	in	a	single	molecule	of	a	compound.	It	provides	a	complete	picture	of	the
actual	atomic	makeup	of	a	molecule,	distinguishing	it	from	other	types	of	chemical	formulae.Key	CharacteristicsExact	Representation:	A	molecular	formula	shows	the	precise	count	of	each	type	of	atom	in	a	molecule.Specific	to	Molecules:	This	formula	is	applicable	exclusively	to	substances	that	exist	as	discrete	molecules.Distinct	from	Empirical
Formula:	Unlike	empirical	formulae,	which	represent	atoms	in	their	simplest	ratio,	molecular	formulae	depict	the	actual	number	of	atoms.Image	courtesy	of	ExpiiExamples	and	IllustrationTo	understand	molecular	formulae	better,	let's	explore	a	few	examples:Example	1:	Water	(H₂O)Composition:	Consists	of	2	hydrogen	atoms	and	1	oxygen
atom.Explanation:	This	indicates	that	each	molecule	of	water	is	made	up	of	exactly	2	hydrogen	atoms	bonded	to	1	oxygen	atom.Example	2:	Carbon	Dioxide	(CO₂)Composition:	Comprises	1	carbon	atom	and	2	oxygen	atoms.Explanation:	Each	carbon	dioxide	molecule	consists	of	1	carbon	atom	double-bonded	to	2	oxygen	atoms.Example	3:	Glucose
(C₆H₁₂O₆)Composition:	Contains	6	carbon,	12	hydrogen,	and	6	oxygen	atoms.Explanation:	Demonstrates	the	complexity	of	organic	molecules,	with	glucose	being	a	primary	energy	source	for	living	organisms.Understanding	the	Formulation	ProcessSteps	in	Formulating	a	Molecular	FormulaIdentify	Elements:	Recognize	the	different	elements	present	in
the	molecule.Count	Atoms:	Accurately	count	the	number	of	each	type	of	atom	present.Apply	Subscripts:	Use	subscripts	to	denote	the	number	of	each	type	of	atom.Balancing	and	CheckingEnsure	Accuracy:	Verify	that	the	count	accurately	reflects	the	molecule's	actual	structure.Comparing	with	Empirical	Formula:	In	many	cases,	the	molecular	formula
is	a	simple	multiple	of	its	empirical	formula.Molecular	Formula	in	Chemical	ReactionsMolecular	formulae	play	a	crucial	role	in	understanding	chemical	reactions:Role	in	EquationsStoichiometry:	They	are	indispensable	for	balancing	chemical	equations	accurately.Predicting	Products:	Molecular	formulae	help	predict	the	products	of	a	chemical
reaction.Understanding	ReactionsReactant	and	Product	Analysis:	Analyse	how	reactants	convert	to	products	using	their	molecular	formulae.Example	in	Detail:	Consider	the	combustion	of	methane	(CH₄),	which	reacts	with	oxygen	(O₂)	to	produce	carbon	dioxide	(CO₂)	and	water	(H₂O),	illustrating	the	conservation	of	atoms.Image	courtesy	of
Yulo1985Practical	ApplicationsUnderstanding	molecular	formulae	has	numerous	practical	implications:Laboratory	AnalysisDetermining	Molecular	Mass:	Calculate	the	molecular	mass	by	summing	the	atomic	masses	of	each	atom	in	the	formula.Molar	Calculations:	Molecular	formulae	are	used	in	determining	molar	mass,	which	is	critical	for
calculations	in	chemistry.Real-world	ImplicationsPharmaceuticals:	In	drug	design	and	synthesis,	understanding	the	molecular	structure	of	compounds	is	vital.Environmental	Chemistry:	Molecular	formulae	help	in	identifying	pollutants	and	understanding	their	molecular	structures.Challenges	and	MisconceptionsCommon	ChallengesDifferentiating
from	Empirical	Formula:	Students	often	mix	up	molecular	and	empirical	formulae.Complex	Molecules:	Grasping	the	molecular	formulae	of	large,	complex	molecules	can	be	challenging.Overcoming	MisconceptionsEngaging	with	Diverse	Examples:	Regular	practice	with	a	variety	of	examples	aids	in	solidifying	understanding.Interactive	Learning	Tools:
Using	models	and	molecular	kits	can	help	visualize	and	understand	the	structure	of	complex	molecules.ConclusionUnderstanding	molecular	formulae	is	pivotal	in	IGCSE	Chemistry.	It	lays	the	foundation	for	exploring	chemical	reactions,	stoichiometry,	and	practical	applications	in	chemistry.	The	molecular	formula	isn't	just	a	collection	of	letters	and
numbers;	it's	a	fundamental	key	that	unlocks	the	intricate	world	of	molecular	composition.	This	knowledge	is	not	only	crucial	for	academic	success	but	also	for	appreciating	the	intricate	details	of	the	microscopic	world	that	surrounds	us.How	does	the	molecular	formula	assist	in	understanding	environmental	pollutants?The	molecular	formula	is	crucial
in	understanding	environmental	pollutants	as	it	provides	the	exact	composition	of	these	substances.	Knowing	the	molecular	formula	helps	in	identifying	the	pollutant	and	understanding	its	source,	behaviour,	and	potential	impact	on	the	environment.	For	example,	if	a	pollutant's	molecular	formula	indicates	a	high	number	of	chlorine	atoms,	it	might
suggest	that	the	compound	is	a	chlorinated	hydrocarbon,	which	can	be	persistent	and	toxic	in	the	environment.	Furthermore,	understanding	the	molecular	structure	helps	in	predicting	the	pollutant's	reactivity	and	stability,	which	are	important	factors	in	assessing	its	environmental	impact	and	in	developing	strategies	for	its	removal	or	neutralisation.
Additionally,	knowledge	of	the	molecular	formula	is	essential	for	monitoring	the	concentration	of	pollutants	in	the	environment	and	for	ensuring	compliance	with	environmental	regulations.	In	the	broader	context	of	environmental	chemistry,	molecular	formulae	offer	insights	into	the	pathways	of	pollutant	degradation	and	transformation,	which	is
critical	for	assessing	environmental	risks	and	for	the	design	of	effective	pollution	control	and	remediation	strategies.Why	is	it	important	to	know	the	molecular	formula	of	a	substance	in	pharmaceutical	chemistry?In	pharmaceutical	chemistry,	knowing	the	molecular	formula	of	a	substance	is	critical	for	several	reasons.	Firstly,	it	allows	chemists	to
understand	the	exact	composition	of	the	drug,	which	is	essential	for	predicting	its	chemical	and	pharmacological	properties.	For	instance,	knowing	the	number	and	types	of	atoms	in	a	drug	molecule	can	help	in	anticipating	how	the	drug	will	interact	with	biological	molecules,	its	metabolism,	and	potential	side	effects.	Secondly,	it	aids	in	the	synthesis
and	quality	control	of	pharmaceuticals.	Precise	knowledge	of	the	molecular	formula	is	necessary	to	synthesise	the	correct	compound	and	ensure	its	purity	and	efficacy.	Lastly,	molecular	formulae	are	crucial	in	the	process	of	drug	discovery	and	development.	They	help	in	the	design	of	new	drugs	by	modifying	existing	molecular	structures	to	enhance
effectiveness	or	reduce	side	effects.	In	summary,	the	molecular	formula	is	a	fundamental	piece	of	information	in	pharmaceutical	chemistry,	impacting	drug	design,	synthesis,	testing,	and	regulation.How	is	the	molecular	formula	used	in	the	study	of	biochemistry?In	biochemistry,	the	molecular	formula	is	indispensable	as	it	provides	the	foundation	for
understanding	the	molecular	basis	of	life.	It	helps	in	identifying	and	characterising	various	biomolecules	–	like	carbohydrates,	lipids,	proteins,	and	nucleic	acids	–	which	are	essential	for	life	processes.	For	instance,	the	molecular	formula	of	glucose	(C₆H₁₂O₆)	is	fundamental	in	understanding	cellular	respiration	and	energy	production.	Additionally,	it
aids	in	the	study	of	enzyme-substrate	interactions,	as	knowing	the	exact	molecular	composition	of	both	the	enzyme	and	substrate	is	crucial	for	understanding	the	mechanisms	of	biochemical	reactions.	Furthermore,	in	the	realm	of	molecular	genetics,	the	molecular	formulae	of	nucleotides	and	amino	acids	are	central	to	understanding	DNA	replication,
transcription,	and	protein	synthesis.	Biochemists	also	use	molecular	formulae	to	understand	the	metabolic	pathways,	where	the	transformation	of	molecules	within	a	cell	is	mapped	out	using	their	molecular	formulae.	This	understanding	is	crucial	for	research	in	areas	like	genetic	engineering,	drug	development,	and	the	diagnosis	and	treatment	of
diseases	at	the	molecular	level.Can	a	molecule	have	the	same	empirical	and	molecular	formula?	If	yes,	provide	an	example.Yes,	a	molecule	can	have	the	same	empirical	and	molecular	formula.	This	occurs	when	the	molecule's	simplest	ratio	of	atoms	is	also	the	actual	number	of	atoms	in	the	molecule.	A	classic	example	is	benzene,	with	the	formula
C₆H₆.	The	empirical	formula	of	benzene	is	CH,	which	indicates	the	simplest	whole-number	ratio	of	carbon	to	hydrogen	atoms	in	the	molecule.	However,	the	molecular	formula	of	benzene	is	C₆H₆,	which	shows	that	each	molecule	of	benzene	actually	contains	six	carbon	atoms	and	six	hydrogen	atoms.	This	example	is	particularly	important	as	it
highlights	that	while	the	empirical	formula	is	useful	for	understanding	the	basic	composition	of	a	compound,	the	molecular	formula	provides	a	more	detailed	and	accurate	representation	of	its	molecular	structure.How	does	one	distinguish	between	a	molecular	formula	and	a	structural	formula?A	molecular	formula	simply	represents	the	number	and
types	of	atoms	in	a	molecule	but	does	not	provide	information	about	the	arrangement	of	these	atoms.	For	example,	C₂H₆O	could	be	either	ethanol	or	dimethyl	ether.	On	the	other	hand,	a	structural	formula	gives	a	visual	representation	of	the	molecule's	structure,	showing	how	atoms	are	connected.	It	details	the	specific	arrangement	of	atoms	and	the
bonds	between	them.	In	the	case	of	C₂H₆O,	the	structural	formula	would	differentiate	between	ethanol	(with	an	OH	group)	and	dimethyl	ether	(with	an	O	between	two	CH₃	groups).	Understanding	this	distinction	is	crucial	for	students,	as	it	demonstrates	the	complexity	and	diversity	of	chemical	compounds	beyond	their	simple	molecular	composition.
Structural	formulae	are	vital	for	understanding	the	physical	and	chemical	properties	of	compounds,	which	are	often	heavily	influenced	by	the	specific	arrangement	of	atoms	within	the	molecule.A	molecule	of	a	compound	contains	2	atoms	of	nitrogen	and	5	atoms	of	oxygen.	What	is	its	molecular	formula?	Explain	your	reasoning.The	molecular	formula
of	a	compound	directly	represents	the	number	and	types	of	atoms	in	a	molecule.	Given	that	the	compound	contains	2	atoms	of	nitrogen	(N)	and	5	atoms	of	oxygen	(O),	the	molecular	formula	is	straightforwardly	constructed	as	N₂O₅.	This	formula	indicates	that	each	molecule	of	the	compound	consists	of	2	nitrogen	atoms	and	5	oxygen	atoms.	This
answer	showcases	the	ability	to	deduce	the	molecular	formula	from	given	atomic	compositions,	a	key	skill	in	understanding	molecular	structures	in	chemistry.Calculate	the	molecular	formula	of	a	compound	if	the	empirical	formula	is	CH₂O	and	its	molar	mass	is	approximately	180	g/mol.To	find	the	molecular	formula,	first,	we	calculate	the	molar	mass
of	the	empirical	formula	CH₂O,	which	is	12	(carbon)	+	2×1	(hydrogen)	+	16	(oxygen)	=	30	g/mol.	Next,	we	divide	the	molar	mass	of	the	compound	(180	g/mol)	by	the	molar	mass	of	the	empirical	formula	(30	g/mol),	getting	6.	This	means	the	molecular	formula	is	six	times	the	empirical	formula.	Therefore,	the	molecular	formula	of	the	compound	is
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out	the	form	and	we'll	find	a	tutor	for	you.	What	is	Molecular	Formula	The	molecular	formula	tells	us	the	actual	number	of	atoms	of	each	element	present	in	the	compound.	The	molecular	formula	is	always	a	simple	multiple	of	the	empirical	formula.	To	calculate	the	molecular	formula	of	a	compound,	you	firstly	calculate	its	empirical	formula,	and	then
compare	the	formula	mass	of	the	empirical	formula	with	the	molecular	mass	given	in	the	question.	If	the	two	values	match,	the	empirical	formula	and	molecular	formula	are	the	same.	If	the	two	values	differ,	you	divide	the	molecular	mass	by	the	empirical	formula	mass	to	deduce	the	factor	by	which	each	element	in	the	empirical	formula	must	be
multiplied	to	produce	the	molecular	formulae.The	experimental	and	molecular	formulae	of	a	compound	can	be	obtained	experimentally	as	shown	in	the	following	worked	examples.Hydrated	copper	sulphate	crystals	have	the	chemical	formula	CuSO4.xH2O.	In	an	experiment	to	determine	the	value	of	x,	8.57g	of	the	hydrated	crystals	was	heated	until	it
reached	a	constant	mass	of	4.79g.	Use	these	results	to	determine	the	value	of	x	in	CuSO4.xH2O.Write	down	the	masses	of	CuSO4	and	H2O	in	the	crystals.	Calculate	the	missing	mass	by	subtracting	the	mass	of	CuSO4	from	the	total	mass	of	the	hydrated	crystals:Mass	of	CuSO4	=	4.79gMass	of	H2O	=	8.57	–	4.79	=	3.78gCalculate	the	number	of	moles
of	CuSO4	and	H2O	using	the	equation:number	of	moles	=	mass/molar	massCuSO4:	4.79/159.5	=	0.03	molH2O:	3.78/18.0	=	0.21	molDivide	each	by	the	smallest	number	of	moles	to	find	the	ratio:CuSO4:	0.03/0.03	=	1H2O:	0.21	/0.03	=	7Therefore,	the	value	of	x	is	7	and	the	formula	of	the	hydrated	crystals	is	CuSO4.7H2OMagnesium	metal	burns	in
oxygen	gas	to	form	magnesium	oxide.	The	formula	of	this	metal	oxide	can	be	determined	by	comparing	the	mass	of	the	magnesium	ribbon	used	to	the	mass	of	the	magnesium	oxide	formed.In	one	experiment,	2.40g	of	magnesium	burned	to	form	4.00g	of	magnesium	oxide.Use	these	experimental	results	to	deduce	the	empirical	formula	of	magnesium
oxide.Write	down	the	masses	of	magnesium	and	oxygen	used.	Calculate	the	mass	of	oxygen	added	by	subtracting	the	mass	of	magnesium	from	the	total	mass	of	the	magnesium	oxide	formed.Mass	of	Mg	=	2.40gMass	of	O	=	4.00	–	2.40	=	1.60gCalculate	the	number	of	moles	of	Mg	and	O	using	the	equation:number	of	moles	=	mass/molar	massMg:
2.40/24.0	=	0.1	molO:	1.60/16.0	=	0.1	molThe	number	of	moles	of	Mg	and	O	is	the	same	therefore	they	are	present	in	magnesium	oxide	on	a	1:1	ratio	and	the	empirical	formula	is	MgO.	Below,	we	see	two	carbohydrates:	glucose	and	sucrose.	Sucrose	is	almost	exactly	twice	the	size	of	glucose,	although	their	empirical	formulas	are	very	similar.	Some
people	can	distinguish	them	on	the	basis	of	taste,	but	it's	not	a	good	idea	to	go	around	tasting	chemicals.	The	best	way	to	tell	glucose	and	sucrose	apart	is	to	determine	the	molar	masses—this	approach	allows	you	to	easily	tell	which	compound	is	which.	Molecular	formulas	give	the	kind	and	number	of	atoms	of	each	element	present	in	the	molecular
compound.	In	many	cases,	the	molecular	formula	is	the	same	as	the	empirical	formula.	The	chemical	formula	will	always	be	some	integer	multiple	(\(n\))	of	the	empirical	formula	(i.e.	integer	multiples	of	the	subscripts	of	the	empirical	formula).	\[\text{	Molecular	Formula}	=	n	(\text{Empirical	formula})	onumber	\]	therefore	\[	n	=
\dfrac{\text{Molecular	Formula}}{\text{Empirical	Formula}}	onumber	\]	The	integer	multiple,	n,	can	also	be	obtained	by	dividing	the	molar	mass,	\(MM\),	of	the	compound	by	the	empirical	formula	mass,	\(EFM\)	(the	molar	mass	represented	by	the	empirical	formula).	\[	n	=	\dfrac{MM	(	molar	mass)}{EFM	(empirical	formula	molar	mass)}	onumber



\]	Table	\(\PageIndex{1}\)	shows	the	comparison	between	the	empirical	and	molecular	formula	of	methane,	acetic	acid,	and	glucose,	and	the	different	values	of	n.	The	molecular	formula	of	methane	is	\(\ce{CH_4}\)	and	because	it	contains	only	one	carbon	atom,	that	is	also	its	empirical	formula.	Sometimes,	however,	the	molecular	formula	is	a	simple
whole	number	multiple	of	the	empirical	formula.	Acetic	acid	is	an	organic	acid	that	is	the	main	component	of	vinegar.	Its	molecular	formula	is	\(\ce{C_2H_4O_2}\).	Glucose	is	a	simple	sugar	that	cells	use	as	a	primary	source	of	energy.	Its	molecular	formula	is	\(\ce{C_6H_{12}O_6}\).	The	structures	of	both	molecules	are	shown	in	Figure	\
(\PageIndex{2}\).	They	are	very	different	compounds,	yet	both	have	the	same	empirical	formula	of	\(\ce{CH_2O}\).	Table	\(\PageIndex{1}\):	Molecular	Formula	and	Empirical	Formula	of	Various	Compounds.	Name	of	Compound	Molecular	Formula	Empirical	Formula	n	Methane	\(\ce{CH_4}\)	\(\ce{CH_4}\)	1	Acetic	acid	\(\ce{C_2H_4O_2}\)	\
(\ce{CH_2O}\)	2	Glucose	\(\ce{C_6H_{12}O_6}\)	\(\ce{CH_2O}\)	6	Figure	\(\PageIndex{2}\):	Acetic	acid	(left)	has	a	molecular	formula	of	\(\ce{C_2H_4O_2}\),	while	glucose	(right)	has	a	molecular	formula	of	\(\ce{C_6H_{12}O_6}\).	Both	have	the	empirical	formula	\(\ce{CH_2O}\).	Empirical	formulas	can	be	determined	from	the	percent	composition
of	a	compound	as	discussed	in	section	6.8.	In	order	to	determine	its	molecular	formula,	it	is	necessary	to	know	the	molar	mass	of	the	compound.	Chemists	use	an	instrument	called	a	mass	spectrometer	to	determine	the	molar	mass	of	compounds.	In	order	to	go	from	the	empirical	formula	to	the	molecular	formula,	follow	these	steps:	Calculate	the
empirical	formula	molar	mass	(EFM).	Divide	the	molar	mass	of	the	compound	by	the	empirical	formula	molar	mass.	The	result	should	be	a	whole	number	or	very	close	to	a	whole	number.	Multiply	all	the	subscripts	in	the	empirical	formula	by	the	whole	number	found	in	step	2.	The	result	is	the	molecular	formula.	The	empirical	formula	of	a	compound
of	boron	and	hydrogen	is	\(\ce{BH_3}\).	Its	molar	mass	is	\(27.7	\:	\text{g/mol}\).	Determine	the	molecular	formula	of	the	compound.	Solutions	to	Example	6.9.1	Steps	for	Problem	Solving	Determine	the	molecular	formula	of	\(\ce{BH_3}\).	Identify	the	"given"	information	and	what	the	problem	is	asking	you	to	"find."	Given:	Empirical	formula	\(=
\ce{BH_3}\)	Molar	mass	\(=	27.7	\:	\text{g/mol}\)	Find:	Molecular	formula	\(=	?\)	Calculate	the	empirical	formula	mass	(EFM).	\[\text{Empirical	formula	molar	mass	(EFM)}	=	13.84	\:	\text{g/mol}	onumber	\]	Divide	the	molar	mass	of	the	compound	by	the	empirical	formula	mass.	The	result	should	be	a	whole	number	or	very	close	to	a	whole	number.	\
[\dfrac{\text{molar	mass}}{\text{EFM}}	=	\dfrac{27.7	g/mol}{13.84	g/mol}	=	2	onumber	\]	Multiply	all	the	subscripts	in	the	empirical	formula	by	the	whole	number	found	in	step	2.	The	result	is	the	molecular	formula.	\[\ce{BH_3}	\times	2	=	\ce{B_2H_6}	onumber	\]	Write	the	molecular	formula.	The	molecular	formula	of	the	compound	is	\
(\ce{B_2H_6}\).	Think	about	your	result.	The	molar	mass	of	the	molecular	formula	matches	the	molar	mass	of	the	compound.	Vitamin	C	(ascorbic	acid)	contains	40.92	%	C,	4.58	%	H,	and	54.50	%	O,	by	mass.	The	experimentally	determined	molecular	mass	is	176	amu.	What	are	the	empirical	and	chemical	formulas	for	ascorbic	acid?	Answer	Empirical
Formula	C3H4O3	Answer	Molecular	Formula	C6H8O6	What	is	Molecular	Formula	The	molecular	formula	tells	us	the	actual	number	of	atoms	of	each	element	present	in	the	compound.	The	molecular	formula	is	always	a	simple	multiple	of	the	empirical	formula.	To	calculate	the	molecular	formula	of	a	compound,	you	firstly	calculate	its	empirical
formula,	and	then	compare	the	formula	mass	of	the	empirical	formula	with	the	molecular	mass	given	in	the	question.	If	the	two	values	match,	the	empirical	formula	and	molecular	formula	are	the	same.	If	the	two	values	differ,	you	divide	the	molecular	mass	by	the	empirical	formula	mass	to	deduce	the	factor	by	which	each	element	in	the	empirical
formula	must	be	multiplied	to	produce	the	molecular	formulae.The	experimental	and	molecular	formulae	of	a	compound	can	be	obtained	experimentally	as	shown	in	the	following	worked	examples.Hydrated	copper	sulphate	crystals	have	the	chemical	formula	CuSO4.xH2O.	In	an	experiment	to	determine	the	value	of	x,	8.57g	of	the	hydrated	crystals
was	heated	until	it	reached	a	constant	mass	of	4.79g.	Use	these	results	to	determine	the	value	of	x	in	CuSO4.xH2O.Write	down	the	masses	of	CuSO4	and	H2O	in	the	crystals.	Calculate	the	missing	mass	by	subtracting	the	mass	of	CuSO4	from	the	total	mass	of	the	hydrated	crystals:Mass	of	CuSO4	=	4.79gMass	of	H2O	=	8.57	–	4.79	=	3.78gCalculate
the	number	of	moles	of	CuSO4	and	H2O	using	the	equation:number	of	moles	=	mass/molar	massCuSO4:	4.79/159.5	=	0.03	molH2O:	3.78/18.0	=	0.21	molDivide	each	by	the	smallest	number	of	moles	to	find	the	ratio:CuSO4:	0.03/0.03	=	1H2O:	0.21	/0.03	=	7Therefore,	the	value	of	x	is	7	and	the	formula	of	the	hydrated	crystals
is	CuSO4.7H2OMagnesium	metal	burns	in	oxygen	gas	to	form	magnesium	oxide.	The	formula	of	this	metal	oxide	can	be	determined	by	comparing	the	mass	of	the	magnesium	ribbon	used	to	the	mass	of	the	magnesium	oxide	formed.In	one	experiment,	2.40g	of	magnesium	burned	to	form	4.00g	of	magnesium	oxide.Use	these	experimental	results	to
deduce	the	empirical	formula	of	magnesium	oxide.Write	down	the	masses	of	magnesium	and	oxygen	used.	Calculate	the	mass	of	oxygen	added	by	subtracting	the	mass	of	magnesium	from	the	total	mass	of	the	magnesium	oxide	formed.Mass	of	Mg	=	2.40gMass	of	O	=	4.00	–	2.40	=	1.60gCalculate	the	number	of	moles	of	Mg	and	O	using	the
equation:number	of	moles	=	mass/molar	massMg:	2.40/24.0	=	0.1	molO:	1.60/16.0	=	0.1	molThe	number	of	moles	of	Mg	and	O	is	the	same	therefore	they	are	present	in	magnesium	oxide	on	a	1:1	ratio	and	the	empirical	formula	is	MgO.	The	empirical	formula	of	X	is	C4H10S1	and	the	relative	formula	mass	of	X	is	180.	What	is	the	molecular	formula	of
X?Relative	Formula	Masses:							carbon	:	12						hydrogen	:	1						sulfur	:	32Answer:Step	1	-	Calculate	the	relative	empirical	formula	mass(C	x	4)	+	(H	x	10)	+	(S	x	1)				=			(12	x	4)	+	(1	x	10)	+	(32	x	1)			=			90Step	2	-	Divide	relative	formula	mass	of	X	by	the	relative	empirical	mass180	/	90	=	2Step	3	-	Multiply	each	number	of	elements	by	2(C4	x	2)	+
(H10	x	2)	+	(S1	x	2)					=				(C8)	+	(H20)	+	(S2)Molecular	formula	of	X	=	C8H20S2Page	2Aim:To	determine	the	empirical	formula	of	magnesium	oxide	by	combustion	of	magnesiumDiagram:Finding	the	empirical	formula	of	magnesium	oxide	involves	heating	magnesium	ribbon	very	strongly	in	a	crucible.	A	lid	is	used	to	trap	any	smoke	(not
shown)Method:Measure	mass	of	crucible	with	lidAdd	sample	of	magnesium	into	crucible	and	measure	mass	with	lid	(calculate	the	mass	of	the	metal	by	subtracting	the	mass	of	empty	crucible)Strongly	heat	the	crucible	over	a	Bunsen	burner	for	several	minutesLift	the	lid	frequently	to	allow	sufficient	air	into	the	crucible	for	the	magnesium	to	fully
oxidise	without	letting	magnesium	oxide	smoke	escapeContinue	heating	until	the	mass	of	crucible	remains	constant	(maximum	mass),	indicating	that	the	reaction	is	completeMeasure	the	mass	of	crucible	and	contents	(calculate	the	mass	of	metal	oxide	by	subtracting	the	mass	of	empty	crucible)Working	out	the	empirical	formula:Mass	of
metal:Subtract	mass	of	crucible	from	magnesium	and	the	mass	of	the	empty	crucibleMass	of	oxygen:Subtract	mass	of	the	magnesium	used	from	the	mass	of	magnesium	oxideStep	1	–	Divide	each	of	the	two	masses	by	the	relative	atomic	masses	of	the	elementsStep	2	–	Simplify	the	ratio														magnesium									oxygenMass															a
																						bMoles													a	/	Ar														b	/	Ar				=	x																			=	yRatio																x										:											yStep	3	–	Represent	the	ratio	into	the	form	‘MxOy‘	E.g,	MgODid	this	page	help	you?


