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After the reactor section, the separator After the reactor section, the separator 
section should be studied.section should be studied.
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Important QuestionsImportant Questions

What type of units should be used?What type of units should be used?

How should the units be sequenced?How should the units be sequenced?

What are the product specifications for all the What are the product specifications for all the 
products?products?

Are any of the products heat sensitive?Are any of the products heat sensitive?
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Example 10.1Example 10.1

In the production of benzene via the HAD of toluene, it is In the production of benzene via the HAD of toluene, it is 
necessary to produce a benzene product stream that necessary to produce a benzene product stream that 
contains >99.5 wt% benzene that is water white in color contains >99.5 wt% benzene that is water white in color 
((i.ei.e, absolutely clear). If the feed toluene to the process , absolutely clear). If the feed toluene to the process 
contains a small amount of color, determine a preliminary contains a small amount of color, determine a preliminary 
separation scheme to produce the desired benzene productseparation scheme to produce the desired benzene product
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•• As a guide, look at Fig 1.5 (HDA of toluene).As a guide, look at Fig 1.5 (HDA of toluene).

•• Separation can be accomplished using distillation due to wide Separation can be accomplished using distillation due to wide 
difference in volatility between toluene and benzene.difference in volatility between toluene and benzene.

•• Compound causing coloration is soluble in both benzene and Compound causing coloration is soluble in both benzene and 
toluenetoluene

•• Laboratory test shows that benzene can be decolorized by Laboratory test shows that benzene can be decolorized by 
passing it through a bed of activated carbonpassing it through a bed of activated carbon

•• Thus, add an activated carbon adsorber as a second Thus, add an activated carbon adsorber as a second 
separation step to decolorize the benzene product.separation step to decolorize the benzene product.
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Example 10.2Example 10.2

It is known that acrylic acid starts to It is known that acrylic acid starts to polymerize at 90 polymerize at 90 ooCC..
Acrylic acid must be separated from acetic acid to produceAcrylic acid must be separated from acetic acid to produce
the required purity product, and the volatilities of both acidsthe required purity product, and the volatilities of both acids
are significantly different. This points to distillation as the are significantly different. This points to distillation as the 
separation method. The normal boiling points of acrylic acid separation method. The normal boiling points of acrylic acid 
and acetic acid are and acetic acid are 140 140 ooC andC and 118 118 ooCC, respectively. How , respectively. How 
should the separation be accomplished to avoid degradation should the separation be accomplished to avoid degradation 
of the Acrylic acid product?of the Acrylic acid product?
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The distillation column must be run under vacuum to avoid  The distillation column must be run under vacuum to avoid  
the problem of acrylic acid degradation.the problem of acrylic acid degradation.

The pressure should be set so that the bottom temperature of The pressure should be set so that the bottom temperature of 
the column is below 90 the column is below 90 ooC. C. 

From Figure B.2 and Table B.4, we see that a column  pressure From Figure B.2 and Table B.4, we see that a column  pressure 
of 0.16 bar at the bottom can accomplish the desired of 0.16 bar at the bottom can accomplish the desired 
separation without exceeding 90 separation without exceeding 90 ooCC
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Other Distillation column arrangement
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