
Answer	on	the	question	#62724,	Chemistry	/	Physical	Chemistry	

Question:	

1	dm3	of	a	solution	of	2.0	M	CuSO4	is	electrolysed	using	platinum	electrodes	by	passing	4.50	
A	current	for	9000	s.	Calculate		
i) the	mass	of	Cu	deposited,	and
ii) the	amount	of	Cu2+	in	the	solution	at	the	end	of	electrolysis.

Solution:	

i) According	to	Faraday	laws,	the	mass	of	the	substance,	deposited	on	the	electrode	is:

𝑚 =	
𝑄
𝐹 ∙

𝑀
𝑧 ,	

where	𝑄 = 𝐴𝑡	 is	 the	 total	 electric	 charge	 passed	 through	 the	 substance	 in	 coulombs,	𝐹=	
96485	C/mol	is	the	Faraday	constant;	M	is	the	molar	mass	of	the	substance	in	grams	per	mol;	
z	is	the	valency	number	of	ions	of	the	substance	(electrons	transferred	per	ion).	

Then,	taking	the	total	electric	charge	as	the	product	of	current	and	time,	we	get	the	mass	of	
Cu	deposited:	

𝑚 =	
𝐴𝑡
𝐹 ∙

𝑀
𝑧 = 	

4.5 𝐴 ∙ 9000 𝑠
96485 𝐶 ∙ 𝑚𝑜𝑙78 ∙

63.546	(𝑔 ∙ 𝑚𝑜𝑙78)
2 = 13.34	(𝑔),	

ii) Let’s	calculate	the	total	mass	of	Cu	in	the	solution	before	the	electrolysis:
𝑚?@? = 𝑛𝑀 = 𝑐𝑉𝑀 = 2.0	 𝑚𝑜𝑙	 ∙ 𝐿78 ∙ 1 𝐿 ∙ 63.546	 𝑔 ∙ 𝑚𝑜𝑙78 = 127.09	(𝑔)	

Then,	the	mass	of	copper	left	in	the	solution	is:	
𝑚FGH? = 𝑚?@? − 𝑚JGK@LM?GJ = 127.09 − 13.34 = 113.76	(𝑔)	

Answer:	i)	13.34	g;	ii)	113.76	g.	
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