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NC \ Acid Process Overview 

• Radford NC Process Overview 

• Gradient Elution Chromatography Method 

• Production Application 

• Summary 

 

Current NC Production Line 
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> 10,000 MT Capacity 

NC Process 

• 1970s era nitration 

• 1940s era 

purification 

• 1940s to 21st 

century pack-out 
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NC Process at Radford, VA 

Nitration 
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Analytical Method Overview 
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• Employs variable NC %N solubility 

characteristics to provide separation 

• HPLC mobile phase concentration 

gradient  provides elution time / %N 

relationship 

• Primary %N measurement system 

required to develop calibration 
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Production Monitoring 
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Production Monitoring – Chromatogram Overlay 

42 Separate Samples from 

1 Nitration Campaign 

Grade D Nitration Sampling 
(Collected 28-November-2007 every 15 minutes) 

• Overlay of 42 Grade D Nitration Samples 

• Overlay of 12 Grade E 11.74%N Standard 

 

12 Intermittently 

Run Standards 
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Production Monitoring – Variation Characterization 

Std Dev 

Steady State Nitration 0.022% 

12.03 %N Standard 0.014% 

Internal Standard (RT) 0.010% 
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Production Excursions 

Variable Frequency Drive Difficulties 

• Erratic cellulose chip sizes sent to nitration 

• HPLC provides real-time insight into 

production difficulties 
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Production Characterization 

1940s Era Cutter 2000s Cutter 

Cellulose Cutter Upgrade 

• Change in cut size distribution 

• Characterization through HPLC 
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Production Characterization 

HPLC Nitrocellulose Characterization 

• Elution Time (degree of nitration) 

• Peak Width (nitrogen distribution) 

• Peak Asymmetry (nitrogen 

distribution) 
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Product Uniformity 

99% by Weight Grade D (13.60 %N) /  

1% by Weight Grade B (12.20 % N) 

• Useful for characterizing blend composition or contamination 
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Summary 

HPLC Near-Time %N Measurement of Nitrocellulose 

• Reduces Feedback Loop from Several Days to Hours 

(enables adjustments to be made quickly) 

• Provides Insights into Nitrogen Distribution 

• Robust Tool for Process/Product Characterization & 

Troubleshooting 

 

 


