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Points to be covered 

 

 Redundancy in the supply chain 

 

 Linters strategy 

 

 Approach to internal qualification 

 

 Experience gained 

 

 Lessons learnt 

Bulk Dried (Flock) Linters 

Rolled Sheet Linters 
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NC Production in Nitrochemie Wimmis AG 

 

• Production of NC up to 1987 based on batch 

nitration, preliminary boiling at atmospheric 

pressure, beater pulping 

 

 

• 1987: New nitration plant, continuous process 

 

 

• 1995: New stabilisation plant, pre-stabilising 

 under pressure, cutting with conical refiners 

 

• Raw material: Baled cotton linters 

 - unbleached, for explosives 

 - bleached for military applications 
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NC Production in Nitrochemie Wimmis AG 

Used linters sources 

Closure 

Closure 

Stop Mil-Grade 

Fast changing supply channels in today's globalised world make it increasingly 

difficult to find a reliable long-term supplier of high quality linters !!!    
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Linters Strategy 

 

• From 4 qualified sources back to 1 supplier and 1 source within approx. 10 years 

 Lead to linters strategy in 2005 

– Qualification of linters from Milouban 

• a second source can not be obtained from a country considering acceptable 

supply risk (China, Russia) 

 

– Invest in sheet handling equipment 

• Buckeye Technologies Ltd, Americana, Brazil to be used as principal supplier 

 

– In the longer term consideration should be given to qualify wood pulp 
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Linters Strategy 

 

Adjustment of strategy in 2008 (Milouban ceasing production of Mil-Grade) 

– Qualification of baled linters from 2 Chinese sources 

– Carry on with rolled sheeted linters 

• Buckeye Technologies Ltd, Memphis, USA 

• ADM Southern Cellulose Products, Chattanooga, USA 
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Linters Strategy 

 

Present situation 

– 2 Chinese suppliers qualified 

– In the process of qualifying rolled sheeted linters from Buckeye Technologies Ltd, 

Memphis, USA 

• Extensive trials performed with linters from Buckeye and ADM 

• Based on availability and commercial consideration qualification started 

with ADM 

• Supply from ADM proofed to be difficult (quality issues, reliability) 

 Switch to Buckeye 

  



NC – the Linters Supply Problem 

© Nitrochemie 2012 120418 NC-Symposium / Guy 
8 

Approach to internal Qualification 

 

Linters 

Paste Pre-mix 

Single Base 

Propellant 

Combustible 

Cartridge Cases 
Multi Base Propellant 

(Process with solvent) 

Multi Base Propellant 

(Process without solvent) 

Nitrocellulose 
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Approach to internal Qualification 

Linters 

 choose standard type of linters 

 perform trials 

 align laboratory methods 

 establish agreed specification 

 observe lot to lot variances 

  

 start qualification of products 

 

Linters 
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Approach to internal Qualification 

Nitrocellulose 

 Observe manufacturing 

 performance of equipment / machinery (power consumption, vibration, etc.) 

 wetting with acid 

 acid consumption 

 process parameters 

 Analysis against specification 

 Additional Tests: e.g. molecular weight / dispersity, fiber length distribution, water / 

solvent retention, etc. 

 Comparison to established source 

Linters 

Paste Pre-mix 

Single Base 

Propellant 

Combustible 

Cartridge Cases 
Multi Base Propellant 
(Process with solvent) 

Multi Base Propellant 
(Process without solvent) 

Nitrocellulose 
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Approach to internal Qualification 

Propellants 

 Observe manufacturing 

 process parameters 

 Analysis against specification 

 Chemical stability (STANAG 4117 and/or STANAG 4582) 

 Ballistic stability (unaged vs. aged) 

 Comparison to established source 

Linters 

Paste Pre-mix 

Single Base 

Propellant 

Combustible 

Cartridge Cases 
Multi Base Propellant 
(Process with solvent) 

Multi Base Propellant 
(Process without solvent) 

Nitrocellulose 
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Approach to internal Qualification 

Combustable Cartridge Cases 

 Observe manufacturing 

 process parameters 

 usage of resin etc. 

 Check against specification 

 Additional tests: drop test, etc. 

 Comparison against established sources 

Linters 

Paste Pre-mix 

Single Base 

Propellant 

Combustible 

Cartridge Cases 
Multi Base Propellant 
(Process with solvent) 

Multi Base Propellant 
(Process without solvent) 

Nitrocellulose 
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Experience gained on Linters 

Development of specification with suppliers 

Chemical Parameters 

Soda Soluble 

Alpha Cellulose 

Physical Parameters 

Bales: 

Rolls: 

Parameters analysed prior to year 2000 

Additional Parameters 

Ash Content 

Extractive matter (DCM) 

Moisture 

Viscosity (Cu Am) 

Chlorides 

Dimensions 

Wrapping 

Viscosity ISO 5351 

Fibre length 

Woody matters 

Brightness 

Weight per m2 

Density 

Dimensions 

Wrapping 

Degree of Polymerisation 

Density 
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Experience gained on Nitrocellulose 

 
• Baled Linters 

No significant differences observed in the processing between the different sources 

• Rolled-sheeted Linters 

• Fibrilating / cutting during production of linters impacts NC production process 

• Relationship settling volume vs. fibre length of rolled linters differs from baled 

linters 

 

 

 

 

 

 

 

 

 

 

• Adjustments required for the cutting process 
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Experience gained on Nitrocellulose 

 

Average Fibre Length of NC 

• Baled linters 191 – 226 µm 

• Rolled linters 199 – 218 µm 

Setting volume 

• Specification ≤ 80 ml 

• Baled linters 72 – 80 ml 

• Rolled linters 87 – 100 ml 

2000 
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Experience gained on Propellants 

 
• No significant differences observed in the processing of materials containing 

NC based on linters 

• from different sources 

• up to present also from different type of linters 

• No significant changes in long term chemical stability 

• No significant changes in ballistic stability 
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Experience gained on Propellants 

NC from baled linters / different sources 
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Experience gained on Propellants 

NC from baled linters / different sources 
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Experience gained on Propellants 

NC from baled vs. rolled sheeted linters 
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Experience gained on Propellants 

NC from baled vs. rolled sheeted linters 
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Experience gained on Combustable Cartridge Cases (CCC) 

• No significant differences observed in the processing of NC based on linters 

• From different sources 

• Up to present also from different type of linters 

• CCC fulfil all specifications in particular drop tests show similar failure mode 

 

155mm MCS: Drop test inclined at – 51ºC 

Linters China I 

Linters China II 

Linters Israel 

Linters Rolled 
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Experience gained: Identical Products 

• Nitrochemie has the competence / 

experience to produce NC / paste / 

pre-mix / gun propellants / CCCs with 

identical properties (all within spec.) 

independent of linters type and 

supplier 

• * Necessary variation in production 

process parameters are often larger 

for different linters lots (crop year) of 

the same supplier than for linters of 

different suppliers ! 

Linters 

Nitrocellulose 

Paste 

Pre-mix 

Propellants 

8 different suppliers 

2 types (baled/sheeted) 

All properties within spec. 

Identical NC production process 

Except different feeding/prep. for sheets 

Small variation in process parameters * 

Identical product  

(all properties within spec.) 

Identical product  

(all properties within spec.) 

Identical propellant production process 

Small variation in process parameters * 

Identical product  

(all properties within spec.) 
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Experience gained: The Qualification Problem 

• It is beyond dispute that a serious manufacturer of nitrocellulose / gun propellants needs 

to perform some kind of internal re-qualification when changing linters supplier / type  

• Some customers even ask for external re-qualification (based on STANAG 4170)   

• Time and costs for such re-qualifications are extremely high; at the extent actually 

performed by Nitrochemie e.g. for one new linters supplier: 

• Internal qualification nitrocellulose  3 months 

• Int. qualific. propellants (incl. CCC) 9 – 11 months       

• External qualification propellants  3 – 12 months / costs depend on customer 

• With the current knowledge the extent of internal qualification should be reduced 

considerably for future change of supplier  

• Additionally, the need for external re-qualification needs to be questioned –  

STANAG 4170 asks for re-qualification if the "source of raw material" for a propellant 

changes – this however is not the case: Raw materials NC / paste / pre-mix are still 

produced by Nitrochemie and fulfil the respective specifications; linters is "raw material of 

the raw material", and there is no requirement regarding "raw material of the raw 

material" in STANAG 4170 !  

€ 500’000 – 700’000 
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Thank you for your attention 

„The step“ 

Nick Röllin 

 A step ahead ... 


