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Background Information

Objectives

Design a facility capable of annually producing 85 
million pounds of nylon 6,6 in Kentucky, USA

Target Markets

Automotive industry
Films and Coatings industry

Critical to Quality Variables

Strength (tensile)  Glass fibers
Thermal stability  Naugard 445 stabilizer
High molecular weight  Step-growth kinetics

Polymerization Chemistry

Process Flow Diagram and Material Balance

Economic Analysis

Safety and Sustainability

Sustainability

• Recycle steam for HMDA preparation
• Recycled nylon addition (5%) to final product
• Eventually switch to raw materials developed 

by Rennovia – fully bio-based nylon 6,6

Conclusions
• Designed nylon 6,6 facility is profitable
• Inherently safe design minimized potential for 

runaway reactions
• Heat and materials recycled to increase sustainability
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Year (dated from project initiation)

PBP = 1.25
Years

NPT = 1.75
Years

DBEP = 3.75 
Years

NPV = 27.8
i = 0%

NPV = 12.7
i = 10%

NPV = 0
i = 55% 
(DCFRR)

Total Capital Cost – 5.1 million USD

Annual Expenses – 165 million USD

Sale Price – 2.00 USD/pound

Net Annual Profit – 2.9 million USD
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PROCESS FLOW SKETCH

Production of Nylon 6,6

(85 million pounds per year)
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Stream Tags and Flow Rates (lbs/hour)
Component Mw (g/mol) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

Adipic Acid 146.14 4690 - - - - - - - - - - - - - - - - - - - -
HMD 116.21 - 3729 - - - - - - - - - - - - - - - - - - -
Process Water 18.02 - 7458 7458 5743 1715 2070 618 595 178 156 2821 47 35 12 - - - - - 35 12
Nylon Salt Crystal 262.35 - - 8419 - 8419 - 1341 - 214 - - 34 26 9 - - - - - 26 9
Nylon 6,6 Polymer (35,000) - - - - - - 6106 - 7078 - - 7233 5425 1808 - - - - - 5425 1808
Thermal Stabilizer 406 - - - - - - - - - - - - - - 57 265 322 - - 265 57
Glass Fibers - - - - - - - - - - - - - - - - - - - 2654 2654 -
Recycled Nylon Fibers - - - - - - - - - - - - - - - - - - 442 - 442 -

Total (lbs/hour) 4690 11188 15878 5743 10135 2070 8065 595 7470 156 2821 7314 5485 1828 57 265 322 442 2654 8847 1885
Temperature (°C) 25 25 53 270 270 285 285 285 285 285 285 285 285 285 25 25 25 25 25 60 60
Pressure (psig) 0 15 6 0 275 250 275 250 275 250 250 260 260 260 15 15 15 0 0 0 0
Vapor Fraction 0.0 0.0 0.0 1.0 0.0 1.0 0.0 1.0 0.0 1.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

() Indicate an average molecular weight

Process 
Utilities

5.8%

Supplementary 
Expenses

4.3%

Indirect 
Expenses

0.7%

General 
Expenses

13.5%

Adipic Acid
15.1%

HMDA
20.0%

Demineralized 
Water
0.2%

Naugard 
Stabilizer

6.2%

Glass Fibers
34.4%

Raw Materials
75.8%

NPV (i = 10%) = 12.7 million USD

DCFRR = 55%

DBEP = 1.75 years
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Inherently 
Safe Design

Passive Design

Active Design

Procedural Design

Multiple polymerization 
reactors

Maximum flow orifices

Temperature and 
pressure control systems

Minimized operator 
interactions

Recommendations
The project should continue to the next stage of 
development


