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Electrolysis	is	a	process	whereby	a	compound	is	decomposed	into	its	constituent	elements	when	an	electric	current	passes	through	an	electrolyte.Michael	Faraday	was	a	pioneer	in	the	field	of	electrolysis.	He	introduced	the	term	electrolysis’	in	1834.	The	suffix	‘lysis’	is	a	Greek	word,	meaning	‘break	down’.An	electrolytic	cell	consists	of	a	battery,	an
electrolyte	that	contains	cations	(positive	ions)	and	anions	(negative	ions)	and	two	electrodes.	Classification	of	electrodes	and	their	definitions	are	given	in	Table.TermDefinitionElectrodeA	conductor	in	the	form	of	a	wire,	rod	or	plate	which	carries	electric	current	in	and	out	of	the	electrolyte	during	electrolysis.Active	electrodeAn	electrode	which	takes
part	in	chemical	reactions	during	electrolysis.	Examples:	metal	electrodes	such	as	copper,	silver	and	mercury.Inert	electrodeAn	electrode	which	does	not	take	part	in	chemical	reactions	during	electrolysis.	Examples:	carbon	(graphite)	and	platinum	electrodes.AnodeAn	electrode	which	is	connected	to	the	positive	terminal	of	the	source	of	electricity	in
an	electrolytic	cell.CathodeAn	electrode	which	is	connected	to	the	negative	terminal	of	the	source	of	electricity	in	an	electrolytic	cell.People	also	askThe	process	of	electrolysis	involves	two	stages.	(a)	Stage	1:	Movement	of	ions	to	the	electrodesCations	(positive	ions)	move	towards	the	cathode,	the	negatively-charged	electrode.Anions	(negative	ions)
move	towards	the	anode,	the	positively-charged	electrode.(b)	Stage	2:	Discharge	of	ionsCations	are	discharged	at	the	cathode	by	accepting	electron(s)	from	the	cathode,	which	has	an	excess	of	electrons.Anions	are	discharged	at	the	anode	by	donating	electron(s)	to	the	anode,	which	has	a	lack	of	electrons.Electrons	flow	from	the	anode	to	the	cathode
through	the	connecting	wire	in	the	external	circuit.When	ions	are	discharged	at	the	electrodes,	they	form	atoms	or	molecules.	Figure	shows	the	mechanism	of	electrolysis	of	molten	lead(II)	bromide.	Electrolysis	of	molten	magnesium	oxide:Molten	magnesium	oxide,	MgO	contains	magnesium	ions,	Mg2+	and	oxide	ions,	O2–	that	move	freely.The	Mg2+
ions	move	to	the	cathode	while	the	O2-	ions	move	to	the	anode.At	the	cathode:	Each	Mg2+	ion	is	discharged	by	accepting	two	electrons	to	form	a	magnesium	atom,	Mg.	Half-equation:	Mg2+(l)	+	2e–	→	Mg(s)	Thus,	magnesium	metal	is	formed	at	the	cathode.At	the	anode:	The	O2-	ions	are	discharged	by	donating	electrons	to	form	neutral	oxygen
molecules,	O2.	Half-equation:	2O2-(l)	→	O2(g)	+	4e–	Thus,	oxygen	gas	is	released	at	the	anode.Overall	equation:	2Mg2+(l)	+	2O2-(l)	→	2Mg(s)	+	O2(g)Electrolysis	of	molten	lead	bromide	experimentAim:	To	investigate	the	electrolysis	of	molten	lead(II)	bromide.	Material:	Solid	lead(II)	bromide.	Apparatus:	Batteries,	switch,	carbon	electrodes	with
holders,	connecting	wires	with	crocodile	clips,	ammeter,	crucible,	tripod	stand,	pipe-clay	triangle,	Bunsen	burner,	250	cm3	beaker	and	tongs.	Procedure:	A	crucible	is	filled	with	solid	lead(II)	bromide,	PbBr2	until	it	is	half	full.The	solid	lead(II)	bromide	is	heated	until	it	is	completely	melted.The	apparatus	is	set	up	as	shown	in	Figure.	The	switch	is
turned	on	to	allow	electricity	to	pass	through	the	molten	lead(II)	bromide	for	about	20	minutes.After	that,	the	switch	is	turned	off	and	both	electrodes	are	taken	out	from	the	electrolyte.	The	molten	lead(II)	bromide	is	carefully	poured	into	a	beaker	using	a	pair	of	tongs.All	the	observations	are	recorded.Observations:ElectrodeObservationAnodeA	brown
gas	with	a	pungent	and	choking	smell	is	released.CathodeA	shiny	grey	globule	is	found	at	the	bottom	of	the	crucible.The	ammeter	needle	is	deflected.Discussion:The	molten	lead(II)	bromide	contains	lead(II)	ions,	Pb2+	and	bromide	ions,	Br	that	move	freely.The	Pb2+	ions	move	to	the	cathode	while	the	Br–	ions	move	to	the	anode.At	the	cathode:	Each
Pb2+	ion	is	discharged	by	accepting	two	electrons	to	form	a	lead	atom,	Pb.	Half-equation:	Pb2+(l)	+	2e–	→	Pb(s)	Thus,	lead	metal	is	formed	at	the	cathode.At	the	anode:	The	Br–	ions	are	discharged	by	donating	electrons	to	form	neutral	bromine	molecules,	Br2.	Half-equation:	2Br–(l)	→	Br2(g)	+	2e–	Thus,	bromine	gas	is	released	at	the	anode.	Overall
equation:	Pb2+(l)	+	2Br–(l)	→	Pb(s)	+	Br2(g)	This	shows	that	molten	lead(II)	bromide	can	be	broken	down	to	lead	and	bromine	gas	through	electrolysis.	Conclusion:	The	electrolysis	of	molten	lead(II)	bromide	produces	lead	metal	at	the	cathode	and	bromine	gas	at	the	anode.	Recall:	A	simple	binary	ionic	compounds	contains	only	two	elements	–	a
metal	and	a	non-metal.	When	the	ionic	compound	is	in	the	molten	state,	the	locked	ions	within	the	ionic	structure	will	be	free	to	move	about	(conduct	electricity).A	typical	setup	for	electrolysis	of	molten	compounds	is	shown	below:The	metallic	ions	(cations	–	$M^{n+}$)	will	be	discharged	at	the	cathode	to	form	a	metal	atom.	The	metallic	ions	are
REDUCED	to	metal	at	the	cathode.	(because	they	gain	electrons)$$M^{n+}	+	ne^{-}	\rightarrow	M$$The	non-metallic	ions	(anions	–	$N^{n+}$)	will	be	discharged	at	the	anode	to	form	a	non-metallic	atom.	The	non-metallic	ions	are	OXIDISED	to	non-metallic	atom	at	the	anode.	(because	they	lose	electrons)$$N^{n+}	\rightarrow	N	+	ne^{-
}$$Case	Study:	Electrolysis	of	molten	sodium	chloride,	$NaCl$Electrodes:	Carbon	rods	(Graphite)Electrolytes:	Molten	sodium	chlorideIons	present	in	electrolytes:	Sodium	ions	($Na^{+}$),	Chloride	ions	($Cl^{-}$)Reaction	at	the	CATHODE:$Na^{+}$	ions	are	attracted	to	the	cathode.Each	$Na^{+}$	ion	gains	one	electron	from	the	cathode	to
form	one	sodium	atom.Molten	sodium	is	formed	at	the	anode.Relevant	equation:	$Na^{+}	(l)	+	e^{-}	\rightarrow	Na(s)$	(Reduction)Reaction	at	the	ANODE:$Cl^{-}$	ions	are	attracted	to	the	anode.Each	$Cl^{-}$	ions	loses	one	electrons	to	the	anode	to	form	one	chlorine	atom.Chlorine	gas	is	liberated	at	anode.Relevant	equation:	$2Cl^{-}	(l)
\rightarrow	Cl_{2}(g)	+	2e^{-}$	(Oxidation)Overall	reaction:Every	2	moles	of	sodium	chloride	produce	2	moles	of	sodium	metal	and	1	mole	of	chlorine	gas$2NaCl	(l)	\rightarrow	2Na(s)	+	Cl_{2}	(g)$Case	Study:	Electrolysis	of	molten	magnesium	oxide,	MgOElectrodes:	Carbon	rods	(Graphite)Electrolyte:	Molten	magnesium	oxideIons	present	in
electrolyte:	Magnesium	ions	($Mg^{2+}$),	Oxygen	ions	($O^{2-}$)Reaction	at	the	CATHODE:$Mg^{2+}$	ions	are	attracted	to	the	cathode.Each	$Mg^{2+}$	ion	gains	two	electrons	from	the	cathode	to	form	one	magnesium	atom.$Mg^{2+}	(l)	+	2e^{-}	\rightarrow	Mg(s)$Reaction	at	the	ANODE:$O^{2-}$	ions	are	attracted	to	the	anode.Each
$O^{2-}$	ion	loses	two	electrons	to	the	anode	to	form	one	oxygen	atom.$2O^{2-}	(l)	\rightarrow	O_{2}	(g)	+	4e^{-}$Overall	reaction:Every	two	moles	of	magnesium	oxide	produce	two	moles	of	magnesium	metal	and	one	mole	of	oxygen	gas.$2MgO	(l)	\rightarrow	2Mg(s)	+	O_{2}	(g)$	Share	—	copy	and	redistribute	the	material	in	any	medium	or
format	for	any	purpose,	even	commercially.	Adapt	—	remix,	transform,	and	build	upon	the	material	for	any	purpose,	even	commercially.	The	licensor	cannot	revoke	these	freedoms	as	long	as	you	follow	the	license	terms.	Attribution	—	You	must	give	appropriate	credit	,	provide	a	link	to	the	license,	and	indicate	if	changes	were	made	.	You	may	do	so	in
any	reasonable	manner,	but	not	in	any	way	that	suggests	the	licensor	endorses	you	or	your	use.	ShareAlike	—	If	you	remix,	transform,	or	build	upon	the	material,	you	must	distribute	your	contributions	under	the	same	license	as	the	original.	No	additional	restrictions	—	You	may	not	apply	legal	terms	or	technological	measures	that	legally	restrict
others	from	doing	anything	the	license	permits.	You	do	not	have	to	comply	with	the	license	for	elements	of	the	material	in	the	public	domain	or	where	your	use	is	permitted	by	an	applicable	exception	or	limitation	.	No	warranties	are	given.	The	license	may	not	give	you	all	of	the	permissions	necessary	for	your	intended	use.	For	example,	other	rights
such	as	publicity,	privacy,	or	moral	rights	may	limit	how	you	use	the	material.	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	Electrolysis	of	molten	salt	is	a	crucial	electrochemical	process	with	applications	ranging	from	metal	extraction	to	energy	storage	and	industrial	synthesis.	Molten	salts,	characterized	by	their	high	ionic	conductivity,	serve	as	efficient	electrolytes	in	this	process,	enabling	the	dissociation	of	salts	into	their	constituent	ions	upon	applying	an
electric	current.	This	controlled	decomposition	allows	for	the	extraction	of	metals,	synthesis	of	chemicals,	and	other	transformative	reactions	essential	to	various	industries.	What	is	Electrolysis?Electrolysis	is	a	chemical	process	that	involves	the	decomposition	of	a	substance	called	an	electrolyte,	by	passing	an	electric	current	through	it.	This	process
occurs	in	an	electrolytic	cell,	which	consists	of	two	electrodes	(a	cathode	and	anode)	immersed	in	the	electrolyte	solution	or	molten	salt.	When	an	electric	current	is	applied,	positive	ions	move	towards	the	cathode,	while	negative	ions	move	towards	the	anode.	These	ions	undergo	oxidation	and	reduction	reactions	at	the	electrodes,	leading	to	the
formation	of	new	chemical	compounds	or	the	liberation	of	elemental	substances.	Faraday's	Laws	of	ElectrolysisFaraday's	law	of	electrolysis	is	a	fundamental	principle	in	electrochemistry	that	describes	the	quantitative	relationship	between	the	amount	of	substance	produced	or	consumed	during	an	electrolysis	reaction	and	the	quantity	of	electricity
passed	through	the	electrolyte.	Faraday's	First	Law	Faraday's	first	law	states	that	the	amount	of	material	deposited	or	liberated	at	an	electrode	during	electrolysis	is	directly	proportional	to	the	quantity	of	electric	charge	(electricity)	passed	through	the	electrolyte.	Mathematically,	it	can	be	expressed	as:	m	=	k×Q	where,	m	is	the	mass	of	substance
deposited	or	liberated	at	the	electrode,k	is	a	proportionality	constant	specific	to	the	substance	being	electrolyzed	and	its	electrochemical	equivalents,Q	is	the	quantity	of	electric	charge	passed	through	the	electrolyte,	measured	in	coulombs.Faraday's	Second	Law	Faraday's	second	law	establishes	the	relationship	between	the	quantity	of	electricity
passed	through	the	electrolyte	and	the	chemical	equivalents	of	the	substances	involved	in	the	electrolysis	reaction.	It	states	that	the	mass	of	different	substances	deposited	or	liberated	by	the	same	quantity	of	electric	charge	is	proportional	to	their	chemical	equivalent	weights.	Mathematically	it	can	be	expressed	as:	m1/n1	=	m2/n2	=	m3/n3	=	.	.	.	.
where,	m1,	m2,	m3,	represent	the	masses	of	different	substances	deposited	or	liberated	during	electrolysis,n1,	n2,	n3,	represent	the	chemical	equivalents	of	the	respective	substances.Electrolysis	of	molten	salts	is	a	process	in	which	an	electric	current	is	passed	through	a	molten	salt	to	facilitate	chemical	reactions	that	result	in	the	decomposition	of
the	salt	into	its	constituent	elements	or	compounds.	Molten	salts,	due	to	their	ability	to	conduct	electricity	as	a	result	of	ion	mobility,	serve	as	effective	electrolytes	in	this	process.	Electrolysis	of	molten	salts	is	utilized	in	various	industrial	processes,	including	the	production	of	metals,	chemical	synthesis,	electroplating	and	energy	storage.	It	offers	a
versatile	and	efficient	method	for	the	extraction	and	processing	of	valuable	substances	from	molten	salt	electrolytes.	Process	of	Electrolysis	of	Molten	SaltsSelection	of	Molten	Salt:	The	choice	of	molten	salt	depend	on	the	desired	reaction	and	the	elements	or	compounds	to	be	produced.Setup	of	Electrolytic	Cell:	An	electrolytic	cell	is	assembled	with	a
container	capable	of	withstanding	high	temperatures	to	hold	the	molten	salt.	Two	electrodes,	typically	made	of	inert	materials	like	graphite	or	platinum,	are	immersed	in	the	molten	salt.	These	electrodes	serve	as	the	cathode	(	negative	electrode)	and	anode	(positive	electrode).Application	of	Electric	Current:	An	external	power	source,	usually	a	direct
current(DC)	power	supply,	is	connected	to	the	electrodes.	The	positive	terminal	of	the	power	supply	is	connected	to	the	anode,	while	negative	te3rminal	is	connected	to	the	cathode.	This	setup	allows	for	the	flow	of	electrons	from	the	cathode	to	the	anode	through	the	molten	salt.Redox	Reactions	at	Electrodes:	As	the	electric	current	passes	though	the
molten	salt,	cations	migrate	towards	the	cathode,	while	anions	migrate	towards	anode.	At	the	cathode,	reduction	reactions	occur,	leading	to	the	deposition	of	metal	or	the	formation	of	other	reduced	species.	At	the	anode,	oxidation	reactions	take	place,	resulting	in	the	formation	of	non-metal	or	other	oxidized	species.Product	Formation:	The	products
of	electrolysis	depend	on	the	composition	of	the	molten	salt	and	the	specific	reactions	occurring	at	the	electrodes.Collection	and	Processing	of	Products:	The	products	of	electrolysis	can	be	collected	and	further	processed	according	to	their	intended	applications.	This	may	involve	purification,	refining	or	additional	chemical	reactions	to	obtain	the
desired	final	products.Electrolysis	of	Sodium	ChlorideThe	electrolysis	of	sodium	chloride	(NaCl)	is	a	process	that	occurs	when	an	electric	current	is	passed	through	a	molten	or	aqueous	solution	of	sodium	chloride.	The	process	involves	the	decomposition	of	the	compound	into	its	constituent	elements,	sodium	(Na)	and	chlorine	(Cl2)	through	the
following	reactions:	At	the	cathode	(negative	electrode):	2Na+	+	2e-	→	2Na	Sodium	ions	gain	electrons	(reduction)	and	form	sodium	metal,	which	may	either	float	to	the	surface	or	remain	in	solution	as	sodium	ions.	At	the	anode	(positive	electrode):2Cl-	→	Cl2	+	2e-	Chloride	ions	lose	electrons	(oxidation)	and	form	chlorine	gas.	The	overall	reaction	can
be	represented	as:	2NaCl	(l)	→	2Na	(s)	+	Cl2	(g)	Redox	Reactions	for	Electrolysis	of	Molten	SaltsIn	the	electrolysis	of	molten	salts,	redox	reactions	occur	at	the	electrodes.	Let's	consider	some	examples:	Electrolysis	of	Molten	Sodium	Chloride	(NaCl):At	the	cathode:	2Na+	+	2e-	→	2Na	At	the	anode:	2Cl-	→	Cl2	+2e-	Overall	reaction:	2NaCl	(l)	→	2Na	(s)
+	Cl2	(g)	Electrolysis	of	Molten	Aluminum	Oxide	(Al2O3):At	the	cathode:	Al3+	+	3e-	→	Al	At	the	anode:	2O2-	→	O2	+	4e-	Overall	reaction:	2Al2O3	(l)	→	4Al	(l)	+	3O2	(g)	Electrolysis	of	Molten	Calcium	Chloride	(CaCl2):At	the	cathode	:	Ca2+	+	2e-	→	Ca	At	the	anode:	2Cl-	→	Cl2	+	2e-	CaCl2	(l)	→	Ca(s)	+	Cl2	(g)	Electrolysis	of	Aluminum	as	an
ExampleThe	electrolysis	of	aluminum	involves	the	extraction	of	aluminum	from	aluminum	oxide	(	Al2O3)	dissolved	in	molten	cryolite	(Na3AlF6).	Cathode:	Each	aluminum	ions	gains	three	electrons	to	form	aluminum	metal.	This	reduction	reaction	occurs	at	the	cathode,	where	the	aluminum	ions	are	attracted	to.	2Al3+	+	3e-	→	Al	Anode:	Oxygen	ions
lose	four	electrons	to	form	oxygen	gas.	This	oxidation	reaction	reaction	occurs	at	the	anode,	where	the	oxygen	ions	migrate	due	to	the	electric	field.	2O2-	→	O2	+	4e-	Overall	Reaction:	2Al2O3	(l)	→	4Al	(l)	+	3O2	(g)	This	reaction	indicates	the	reduction	of	aluminum	ions	to	aluminum	metal	at	the	cathode	and	the	oxidation	of	oxygen	ions	to	oxygen	gas
at	the	anode.	This	method	is	essential	in	the	industrial	production	of	aluminum,	which	is	widely	used	in	various	applications	due	to	its	lightweight,	strength	and	the	resistance	to	corrosion.	Environmental	Impacts	of	Electrolysis	of	Molten	SaltsThe	electrolysis	of	molten	salts	can	have	various	environmental	impacts,	both	positive	and	negative.	Positive
environmental	impacts	Resource	Efficiency:	In	some	cases,	electrolysis	can	enable	the	extraction	of	valuable	meta	from	ores	with	greater	efficiency	compared	to	traditional	extraction	methods.Reduced	Emissions:	In	certain	applications,	electrolysis	processes	can	lead	to	reduced	emissions	of	greenhouse	gases	and	pollutants	compared	to	conventional
methods.Recycling:	Electrolysis	processes	can	facilitate	the	recycling	of	metals	and	materials.Negative	Environmental	Impacts	Intensive	Energy:	Many	electrolysis	processes	require	significant	amounts	of	electricity,	which	is	often	generated	from	fossil	fuel-based	power	plants.Chemical	Waste:	Electrolysis	processes	may	generate	chemical	waste
products	or	by-products	that	can	be	hazardous	to	the	environmental	if	not	properly	managed	or	treated.Thermal	Pollution:	Some	electrolysis	processes	involve	heating	molten	salts	to	high	temperatures,	which	can	lead	to	thermal	pollution	if	waste	heat	is	released	into	nearby	water	bodies,	affecting	aquatic	ecosystems	and	biodiversity.Energy
Consumption	and	Carbon	FootprintsEnergy	ConsumptionElectricity	Demand:	Electrolysis	processes	typically	require	large	amounts	of	electrical	energy	to	induce	the	necessary	chemical	reactions.Temperature	Control:	Maintaining	the	molten	state	of	salts	often	requires	additional	energy	input	for	heating.Efficiency	of	Electrolysis	Cells:	The	efficiency
of	the	electrolysis	cells	themselves	plays	a	crucial	role	in	determining	energy	consumption.Carbon	FootprintEnergy	Source:	The	carbon	footprint	of	electrolysis	processes	is	closely	linked	to	the	source	of	electricity	used.	If	electricity	is	generated	from	fossil	fuel	based	power	plants,	the	process	will	contribute	to	greenhouse	gas	emissions,	primarily
carbon	dioxide.Renewable	Energy	Integration:	Switching	to	renewable	energy	sources	such	as	wind,	solar	or	hydroelectric	power,	can	significantly	reduce	the	carbon	footprint	of	electrolysis	processes.Carbon	Capture	and	Utilization:	Carbon	capture	technologies	can	be	integrated	into	electrolysis	processes	to	capture	CO2	emissions	and	utilize	them
in	various	applications,	such	as	producing	chemicals	or	synthetic	fuels.Waste	Management	And	Pollution	ControlWaste	management	and	pollution	control	are	crucial	aspects	of	mitigating	the	environmental	impact	of	electrolysis	processes	involving	molten	salts.	Here	are	some	methods:	Chemical	Waste	Treatment:	Electrolysis	processes	can	generate
hazardous	chemical	waste	products	or	by	products	such	as	chlorine	gas	in	the	electrolysis	of	sodium	chloride.	Effective	waste	treatments	methods	such	as	scrubbers	or	chemical	reactors	should	be	used	to	convert	these	wastes	into	less	harmful	substances	before	disposal.Recycling	and	Reuse:	Whenever	possible,	efforts	should	be	made	to	recycle	and
reuse	materials	generated	during	electrolysis	processes.Effluent	Management:	Proper	management	of	process	effluents	is	essential	to	prevent	contamination	of	water	bodies	and	soil.	Effluent	streams	containing	pollutants	should	be	treated	using	appropriate	methods,	such	as	sedimentation,	filtration	to	remove	contamination	before	discharge.Air
Pollution	Control:	Electrolysis	processes	may	release	airborne	pollutants	such	as	particulate	matter	and	gases	into	the	atmosphere.	To	mitigate	air	pollution,	effective	control	measures	such	as	scrubbers,	electrostatic	precipitators	should	be	implemented	to	capture	or	neutralize	pollutants	before	emission.Environmental	Monitoring:	Regular
monitoring	of	air,	water	and	soil	quality	in	the	vicinity	of	electrolysis	facilities	is	essential	to	assess	environmental	impacts	and	ensure	compliance	with	regulatory	standards.	Safety	Precautions	in	Electrolysis	of	Molten	SaltsSafety	is	paramount	in	any	industrial	process,	especially	when	dealing	with	high	temperatures	and	potentially	hazardous
materials	like	molten	salts.	Here	are	some	essential	safety	precautions	for	electrolysis	of	molten	salts:	Personal	Protective	Equipment	(PPE):	Workers	involved	in	electrolysis	operations	should	wear	appropriate	PPE,	including	heat-resistant	gloves,	goggles,	face	shields	to	protect	against	burns,	splashes	and	other	hazards.Training	and	Education:
Personnel	should	receive	thorough	training	on	the	electrolysis	process,	including	the	handling	of	molten	salts,	operation	of	equipment	and	safety	protocol.Emergency	Preparedness:	Facilities	should	have	comprehensive	emergency	response	plans	in	place	to	address	accidents,	spills,	fires	and	other	incidents.Equipment	Maintenance:	Regular
inspection	and	maintenance	of	electrolysis	equipment	are	essential	to	ensure	safe	operation	and	prevent	equipment	failures	that	could	lead	to	accidents	or	injuries.Ventilation	and	Exhaust	Systems:	Adequate	ventilation	and	exhaust	systems	should	be	installed	to	remove	fumes,	gases	and	airborne	particles	generated	during	electrolysis
processes.Handling	of	Molten	Salts	and	Electrolysis	CellsHandling	of	molten	salts	and	electrolysis	cells	requires	careful	attention	to	safety	protocols	and	operational	procedures	due	to	high	temperatures	and	potentially	hazardous	materials	involved.	Here	are	some	methods:	Temperature	Control:	Ensure	proper	temperature	control	to	maintain	the
molten	state	of	salts	within	the	desired	range.Container	and	Equipment	Design:	Use	specialized	containers,	crucibles	and	equipment	designed	for	handling	molten	salts.Handling	Procedures:	Exercise	caution	when	handling	molten	salts	to	prevent	splashing	or	spilling.Installation	and	Setup:	Install	electrolysis	cells	in	a	stable	and	secure	manner,
following	manufacturer	guidelines	and	engineering	standards.Electrical	Safety:	Adhere	to	electrical	safety	protocols	when	working	with	electrolysis	cells.Personal	Protective	Equipment	(PPE)	For	ElectrolysisWhen	working	with	electrolysis	processes,	especially	those	involving	molten	salts,	it's	essential	to	wear	appropriate	Personal	Protective
Equipment	(PPE)	to	ensure	the	safety	of	personnel.	Here	are	some	PPE:	Heat	Resistant	Gloves:	Wear	heat	resistant	gloves	to	protect	hands	and	forearms	from	burns	when	handling	hot	equipment	or	molten	salts.Face	Shield:	Use	face	shield	to	protect	the	face	from	splashes,	sparks	and	hazardous	chemicals.Flame	Resistant	Clothing:	Wear	flame
resistant	clothing	such	as	cotton	or	Nomex	coveralls,	to	protect	against	exposure	to	flames,	sparks	or	hot	surfaces.Lab	Coat:	Use	an	apron	to	protect	clothing	from	spills,	splashes	or	contamination	with	chemicals	or	molten	salts.Respiratory	Protection:	Depending	on	the	process	and	potential	exposure	to	fumes	or	airborne	particles,	respiratory
protection	may	be	necessary.	Electrolysis	is	the	process	of	passing	electrical	current	(direct	current)	through	a	solution	or	molten	ionic	compound,	to	decompose	electrolytes.	This	separates	the	ions,	and	elements	will	be	discharged	at	the	electrodes.	Inert	electrodes	should	be	used,	otherwise	they	will	react	with	the	solution/products.	Electrolysis	can
only	be	done	using	ionic	compounds,	as	it	requires	free	ions	to	move.	This	is	why	it	can	only	be	done	if	in	solution,	or	liquid	(molten)	state.	If	electrolysis	is	completed	with	a	solution,	then	hydrogen	(H+)	and	hydroxide	(OH-)	ions	will	also	be	present,	as	water	will	also	dissociate.	During	electrolysis:	positively	charged	ions	(cations)	migrate	to	the
negatively	charged	electrode	(cathode)	negatively	charged	ions	(anions)	migrate	to	the	positively	charged	electrode	(anode)	Rules	of	electrolysis	at	the	cathode	(negative	electrode)	-	the	least	reactive	element	(metal	or	hydrogen)	will	be	discharged	at	the	anode	(positive	electrode)	-	in	order	of	preference:	halide	ions	(F⁻,	Cl⁻,	Br⁻	etc.)	will	be
discharged	as	halogen	gases	hydroxide	ions	(OH⁻)	-	given	off	as	oxygen	gas	any	other	negative	ions	present	The	electrolysis	of	molten	electrolytes	Experimental	One	of	the	common	compounds	to	electrolyse	molten	is	lead(II)	bromide	-	partly	because	the	products	are	easily	visible,	and	partly	because	its	melting	point	isn't	too	high.	An	experimental
set-up	would	look	something	like	this:	Nothing	happens	at	all	until	the	lead(II)	bromide	is	molten.	When	it	melts,	the	bulb	lights	up	showing	a	current	flow,	and	bubbles	of	brown	gas	are	seen	at	the	positive	electrode	(the	anode).	Nothing	seems	to	happen	at	the	cathode,	but	afterwards,	when	the	apparatus	is	taken	to	pieces,	a	bead	of	silvery	metal	is
found	underneath	the	cathode.	What	is	happening?	Nothing	happens	until	the	compound	is	molten	because	the	ions	aren't	free	to	move.	At	the	cathode	Positive	ions	move	to	the	cathode	(the	negative	electrode).	When	they	get	there,	they	pick	up	electrons	from	the	electrode	to	form	neutral	atoms.	For	example,	electrolysing	molten	lead(II)	bromide
gives	lead	at	the	cathode:	Or	if	you	electrolysed	molten	sodium	chloride:	Notice	that	the	gain	of	electrons	at	the	cathode	means	that	reduction	is	taking	place	here.	Remember	OIL	RIG	-	Reduction	Is	Gain	of	electrons.	At	the	anode	Negative	ions	are	attracted	to	the	positive	anode,	and	are	discharged	by	losing	electrons.	For	example,	in	the	two	cases
above,	you	would	get	chlorine	or	bromine	formed.	You	could	also	show	these	equations	as:	The	loss	of	electrons	means	that	oxidation	is	taking	place	at	the	anode.	Remember	OIL	RIG	-	Oxidation	Is	Loss	of	electrons.	Why	does	a	current	flow	in	the	external	circuit?	It	is	essential	to	realise	that	in	the	melt,	ions	are	moving,	whereas	in	the	circuit
electrons	are	moving.	The	simplest	way	of	thinking	of	the	power	source	is	as	an	electron	pump.	For	every	Pb2+	ion	discharged,	two	electrons	are	removed	from	the	cathode.	For	every	two	Br-	ions	discharged,	two	electrons	are	deposited	on	the	anode.	You	can	think	of	the	power	source	as	pumping	the	electrons	along	the	wires	to	fill	up	the	gaps
appearing	in	the	cathode,	and	at	the	same	time	pumping	away	the	new	electrons	being	released	at	the	anode.	Where	would	you	like	to	go	now?	To	the	Electrolysis	menu	.	.	.	To	the	Inorganic	Chemistry	menu	.	.	.	To	Main	Menu	.	.	.	Exam	code:	0620	&	0971A	binary	ionic	compound	is	one	consisting	of	just	two	elements	joined	together	by	ionic
bondingWhen	these	compounds	undergo	electrolysis	they	always	produce	their	corresponding	elements	To	predict	the	products	made	at	each	electrode,	first	identify	the	ions	The	positive	ion	will	migrate	towards	the	cathode	and	the	negative	ion	will	migrate	towards	the	anode	Therefore,	the	cathode	product	will	always	be	the	metal,	and	the	product
formed	at	the	anode	will	always	be	the	non-metalAdd	lead(II)	bromide	into	a	beaker	and	heat	it	so	it	will	turn	molten,	allowing	ions	to	be	free	to	move	and	conduct	an	electric	chargeAdd	two	graphite	rods	as	the	electrodes	and	connect	this	to	a	power	pack	or	batteryTurn	on	the	power	pack	or	battery	and	allow	electrolysis	to	take	placeNegative
bromide	ions	move	to	the	positive	electrode	(anode)	and	each	loses	one	electron	to	form	bromine	molecules.	There	is	bubbling	at	the	anode	as	brown	bromine	gas	is	given	offPositive	lead	ions	move	to	the	negative	electrode	(cathode)	and	gain	electrons	to	form	a	grey	lead	metal	which	deposits	on	the	surface	of	the	electrodeDiagram	showing	the
electrolysis	of	lead(II)	bromideIdentify	the	product	formed	at	the	anode	and	cathode	during	the	electrolysis	of	molten	potassium	chloride.	Answer:The	ions	present	are	potassium	(K+)	and	chloride	(Cl-)The	chloride	ions	are	attracted	to	the	anode	and	form	chlorine	gasThe	potassium	ions	are	attracted	to	the	cathode	and	form	potassium
metalRemember:	Electrodes	need	to	be	inert	such	as	graphite	or	platinum	so	that	they	don’t	participate	in	a	side	reaction	with	the	electrolyte.Did	this	page	help	you?Expertise:	Chemistry	Content	CreatorStewart	has	been	an	enthusiastic	GCSE,	IGCSE,	A	Level	and	IB	teacher	for	more	than	30	years	in	the	UK	as	well	as	overseas,	and	has	also	been	an
examiner	for	IB	and	A	Level.	As	a	long-standing	Head	of	Science,	Stewart	brings	a	wealth	of	experience	to	creating	Topic	Questions	and	revision	materials	for	Save	My	Exams.	Stewart	specialises	in	Chemistry,	but	has	also	taught	Physics	and	Environmental	Systems	and	Societies.
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