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GANTT CHART

3



DESIGN BASIS

4

Plant Capacity 220 Million lb/yr

Operating Days 330 days/yr

Operating Time 7920 hr/yr

Production Rate of Product 30,000 lb/hr

Raw Materials Propene (gas)

Hydrogen Peroxide (Liquid)

Catalyst Titanium Silicalite (TS-1)

Plant Location Channelview, TX

Ambient Conditions at Channelview, TX Max Temp: 82°F

Min Temp: 72°F

Relative Humidity: 75%



LOCATION & CLIENTS

• Channel view, Texas
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Why ?

-Access to Feed stock

-Raw Material

- Water Source

Clients

-Textile Rubber & chemical

-Sigma-Aldrich

-Dow Chemical company



PROCESS FLOW DIAGRAM
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MATERIAL BALANCE
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ENERGY BALANCE
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Figure 1: ASPEN Simulation of the Production of Propylene Oxide



UNIT 
DESIGN
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REACTOR DESIGN
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Figure 2: Showing PFD of the Shell and Tube Reactor showing Counterflow
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DRUM DESIGN
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Figure 4: Flash Drum Design
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SUMMARY OF MATERIALS

Continuous Operation:

• 330 days/year

• Operating Factor: 0.9

• Production Capacity: 90% of Design Capacity

• Start Production at 50% of Production Capacity

• Cost of Capital: 15%

15

Equipment Description Type Purchase Cost Bare Module Factor Bare Module Cost

Name (must be fi l led-in!) (Default 3.21 if blank)

Shell and Tube Reactors Process Machinery $87,900 $282,159

Flash drum Process Machinery $122,000 $391,620

DistillationC1 Process Machinery $38,900 $124,869

Storage Tank Storage $175,000 $561,750

10% Utilities Factor - - $1,682,874

Total 3,043,272

Materials Cost ($/lb)

Propylene 0.27

Hydrogen Peroxide 0.74

Propylene Oxide 0.85



SUMMARY OF ECONOMICS
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Parameters Values Units

Total Capital 

Investment (TCL)

5,430,837 $

Total Annual Value of 

Products

76,605,754 $

Total Annual Cost of 

Raw Materials

70,309,061 $

Capital Cost (Capex) -3,780,939 $

Operating Cost 

(Opex)

1,128,360 $

Return on Investment 25.24 %

Payback Period 3 years

Internal rate of return 

(IRR)

Or

Discounted Cash Flow 

Rate of Return 

(DCFRR)

22.26 %

Net Present Value 2,355,900 $



CASH FLOW DIAGRAM
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V-101 HAZOP
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V-101 P&ID
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Figure 5: A P&ID Illustration on the Flash Drum (V-101)



CONCLUSION
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RECOMMENDATIONS AND FUTURE WORK
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