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Chemical and Bio Processes
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Chemicals categories

[Source: Wikipedia]
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Structure of Chemical Industry
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Fine Chemicals

• Fine chemicals are identified according to 
specifications of “what they are”. For instance:

– Advanced intermediates

– Bulk drugs

– Bulk pesticides

– Active ingredients

– Bulk vitamins

– Flavour and fragrance
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Differences in Process Development for Bulk and Specialty 

Chemicals

Rule of thumbsPilot plants and simulation 

tools

Scale-up

Batch and continuousUsually continuousTechnology

On chemistry; often to 

block competitors

On process or technologiesPatent Protection

Competitors may use 

variety of routes

One route usually the bestCompeting Processes

Product ImprovementDriven by cost & 

environment; Process 

Improvement

Focus on R&D

Short (<10 yrs)Long (> 30 yrs)Product Life Cycle

SPECIALTY CHEMICALSBULK CHEMICALSFEATURE

(Source : Chemical Process Technology by Moulijn etc. 2001)
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Production and By-product Formation
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Comparison of Values Vs Amount of 

Production
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Fine chemicals 
have the 
highest market 
value. 
Meanwhile the 
lowest market 
values are the 
bulk chemicals.
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Chemical Process Technology

Scale

Level of Integration

Independent

Micro

Meso

Macro

Operation

Process Control

Process Design

Process Technology

Reactor Technology

Unit Operations

Particle Technology

Interface Technology

Kinetics and Catalysis

Transport Phenomena

Thermodynamics

Chemistry, Physics, Biology, Mathematics

The higher the 
scale, the higher 

the use of 
technology tools.  
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