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a) Determine the concentrations of benzene and xylene in all the flows

Overall and solids balances 

Overall	system	balance:					𝐹' + 𝑆' = 𝐹% + 𝑆% ⟺ 3000 = 𝐹% + 𝑆%

Overall	Solids	balance	:    0.9 𝐹' = 0.9𝐹% ⟺ 𝐹% = 𝐹' = 2000 ()
*+

⟹ 𝑆% = 1000 ()
*+

Unit	1overall		balance	:	 𝐹#+ 𝑆' = 𝐹% + 𝑆# ⟺ 𝐹# + 1000 = 2000 + 𝑆#

Unit	1	solids	balance	∶ 0.9 𝐹# = 0.9𝐹% ⟺ 𝐹# = 𝐹% = 2000 ()
*+
⟹ 𝑆# = 1000 ()

*+

What we know now : 𝐹# = 𝐹% = 2000 ()
*+

𝑆# = 𝑆% = 1000 ()
*+



a) Determine the concentrations of benzene and xylene in all the flows

Xyelene balances

Overall	system:						0.1 𝐹' = 𝜔$&%𝐹% + 𝜔$"%𝑆% ⟺ 200 = 2000𝜔$&% + 1000 𝜔$"% (1)

Unit	1		:                𝜔$&#𝐹# = 𝜔$&%𝐹% + 𝜔$"#𝑆# ⟺ 2000 𝜔$&# = 2000 𝜔$&% + 1000 𝜔$"# (2)

Unit	2	:																					0.1 𝐹' + 𝜔$"#𝑆# = 𝜔$"%𝑆% + 𝜔$&#𝐹# ⟺ 200 + 1000 𝜔$"# = 1000 𝜔$"% + 2000 𝜔$&# (3)

Equilibria : 10𝜔$&% = 𝜔$"# (4) and 10 𝜔$&# = 𝜔$"% (5)



a) Determine the concentrations of benzene and xylene in all the flows

Solving Xyelene balances

1. Plugging (4)	in	(2)	:	2000 𝜔$&# = 2000 𝜔$&% + 10 000𝜔$&% =	12	000	𝜔$&% ⇒ 𝝎𝑿
𝑭𝟏= 𝟔𝝎𝑿

𝑭𝟐 (6)

2. Plugging (5)	in	(1)	:	200 = 2000𝜔$&% + 1000 𝜔$"% ⟺ 200 = 2000𝜔$&% + 10 000 𝜔$&#
⇒ 200 = 2000𝜔$&% + 60 000 𝜔$&%
⇒ 200 = 62 000𝜔$&%
⇒ 𝝎𝑿

𝑭𝟐 = 𝟎. 𝟎𝟎𝟑

3. Deduce 𝜔$&# from (6), 𝜔$"# from (4) and 𝜔$"% from (5) 

𝝎𝑿
𝑭𝟐 = 𝟎. 𝟎𝟎𝟑 ,𝝎𝑿

𝑭𝟏 = 𝟎. 𝟎18, 𝝎𝑿
𝑺𝟏 = 𝟎. 𝟎𝟑, 𝝎𝑿

𝑺𝟐 = 𝟎. 18



a) Determine the concentrations of benzene and xylene in all the flows

Solving for benzene concentrations 

For	F	flows,	we	have	that	𝝎𝑿
𝑭 +𝝎𝑩

𝑭 = 𝟎. 1

For	S	flows,	we	have	that	𝝎𝑿
𝑺 +𝝎𝑩

𝑺 = 1

Knowing	this	and	the	xylene	concentrations,	all	benzene	
concentrations	can	be	found



b) Find recovery at the exit of unit 2

1. Option	1	:	compute overall recovery

𝑟𝑒𝑐𝑜𝑣𝑒𝑟𝑦 =
𝜔$"%𝑆%
0.1 𝐹'

=
180
200

= 0.9

2.	Option	2	:	compute Unit	2	recovery

𝑟𝑒𝑐𝑜𝑣𝑒𝑟𝑦 =
𝜔$"%𝑆%

0.1 𝐹' + 𝜔$"#𝑆#
=

180
200 + 30 = 0.77


