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Product

Acetonitrile

● Colorless liquid, sweet smell, toxic and flammable
● Primary uses include solvents, pesticides, batteries, acrylic nail removals, 

perfumes and, vitamins such as A and B1

Standard processing

● HPLC; high performance liquid chromatography
● A form of chromatography that pushes a mixture or solvent under a high 

pressure column
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Process Description
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Production:

● 30,000,000 lbs/yr.

● 3784 lbs/hr.

● 99.9% Purity Liquid 

Acetonitrile.

● 330 days of operation 

per year. 

Process Selection: Acetonitrile via Ammoxidation of ethanol 
and pressure swing distillation.



Plant Location
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Plant location

● Joliet, Illinois

Location of Raw Materials:

● ETOH - McCook, Il

● NH
3
 - University Party, Il

Client Location:

● Chicago, Il



Process Flow Diagram
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Material & Energy Balance
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Acetonitrile Aspen Simulation
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Simulation Convergence
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Specifications of Major 
Equipment: Flash 

Separator

13



Specifications of Major 
Equipment: 1st Distillation 

Column
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Estimates of Major Equipment 
Cap Cost: Direct Costs
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Estimates of Operating 
Costs
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Capcost details

NPV=$10,054,409

● Equipment cost(cost index December 2021/cost index 2016)
● $7,013,500(777/542)

Total Capital Investment $65,582,000 Capcost Evaluation 

Rate of Return on Investment= ((Average Annual Net Profit/Fixed Capital Cost))-1/n; 

● n= plant life
● 10.98=11%

Payback period

● (Investment/cash flow)=(65,582,000/9,843,000)=6.6 7 years
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Project Milestone 
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HAZOP Analysis: 
Flash Separator

20



HAZOP Analysis: 
2nd Distillation 

Column
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Process Control 
Scheme: Flash 

Separator
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Safety Report

Acetonitrile

● Storage in a cool, dry area out of direct sunlight

● Very toxic and flammable; gas and liquid phases

● Explosion proof containment

● Use adequate ventilation to avoid toxic emissions. 

Hydrogen Cyanide

● Extremely poisonous and flammable

● Should be liquified in order to transport

● Storage below 78 Fahrenheit
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Contemporary

Industry

● Processing and licensing fees volatility
● Volatility of components
● Covid
● Before plant execution; a detailed analysis should be reviewed

Society

● Job market
● Reduce the time other plants need to be active
● Global Economic shut down
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Specifications of Major 
Equipment: Feed Heat 

Exchanger
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Specifications of 
Major Equipment: 

Distillation Column 1



Fluidized bed reactor 
Specifications
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Fluidized Bed Reactor 
Control Scheme:
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Distillation Column 
2 Control Scheme:
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