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1. Preamble 

Soldiers have for many years been commenting on their need for a fuel that can be used quickly in combat situations; one that 

is easy to light, safe to carry, and can be used in confined spaces.  

Problems with hexamine blocks include variable burning performance, formation of toxic gases when used, harmful if ingested, 

headaches from breathing in the fumes. Non-environmentally friendly and tainting the taste of food being cooked or stored with 

it. 

FireDragon Solid fuel is the result of collaboration between BCB International and world leading experts at Cardiff University. 

FireDragon Solid is unique and has been patented (GB patent No. 2500062) worldwide. Designed and made in Britain. 

This next generation fuel is a non-toxic, high-performance, and cost-effective product designed to deliver the professional 

solider with a fuel that can meet the demands of the modern military arena. 

2. Key Features 

• High calorific value approximately 28,000 (MJ/Kg) 

• Made from sustainable, naturally derived bioethanol 

• Each block burns for approximately 7-8 minutes, with two blocks burning for 12-14 minutes 

• Recyclable packaging    -o-   Made from renewables   -o-    High burn output 

• Worldwide patented (GB 2500062) 
 

• Unburnt and exposed FireDragon degrades safely  
 

• Waterproof, lightweight, easy to light  
 

Can be packed in with your combat rations or MRE’s as it is non-toxic. 
Does not give off cyanide or formaldehyde when burnt. 
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• FireDragon improved heating and boiling compared to Hexamine by 17% to 33% 
 

• Non-toxic, powerful solid cooking fuel 
 

• Solidified ethanol, environmentally friendly  
 

• Significant advantages over hexamine, flameless heaters and methyl esters 
 

✓ Non-toxic, environmentally friendly 
✓ Can be packed alongside food 
✓ Fast boil and long burn – high heat output (better than alternatives) 
✓ Easy light (spark) 
✓ Clean burn (doesn’t dirty cooking equipment) 
✓ Very little smoke or soot given off 
✓ Will light and burn even when wet 
✓ Air transportable 
✓ Safe for indoor use 
✓ Low luminosity flame 
✓ Odourless burn 
✓ Also effective as a hand sanitiser and waterless soap 

 

• Can be used in a range of existing cooking systems 
 

• Innovation award 2015. 

3. FireDragon Products 

3.1 FireDragon Gel Fuel 
 
Our new all-weather gel biofuels are also made from UK sourced ethanol, which can be used in a host of multi fuel 

cooking stoves, barbecues, and fires. 

Cooking rations and boiling drinks quickly. Whilst safeguarding health and protecting the 

environment. It is non-toxic, non-drip and made from 100% natural ingredients. It is easy to 

light, burns cleanly, and our research shows that it boils water faster than methylated spirits 

(meths). 

FireDragon Gel is supplied in two sizes:  1Litre (right) and 250 ml (left).  

3.2 FireDragon Solid Fuel 
 
Comprised of sustainably sourced ethanol, the solid ethanol fuel blocks are lightweight, easy to light, and waterproof.  

These features make it suitable for cooking, fire lighting and boiling water in all weather conditions.   

 

 

The solid FireDragon removes the possibility of spillage 

accidents since it is not free flowing. Spillage of fluids from 

their packaging does not solely occur whilst in use but is also 

possible during storage and transport. FireDragon solid 

negates these risks as the fuel cannot leach out if the 

package if it were to be damaged; it will remain in the 

packaging or at least as a single block, which can be easily 

contained and cleaned. 
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Fuel:CN335MOD                                          Cooker/ Stove: RP337A 

DMC: ORP                                   DMC: ORP  

NSN: 9110-99-426-2694                                   NSN: 7310-99-587-4226 

 
 

 

 

FireDragon is available in the following sizes 

Fuel Type Block Size 
Burn Time 

MM:SS 

Cook 

Time* 

MM:SS 

Pictures 

FIreDragon 

27 gram (1oz) 10:37 03:15 

 

18 gram (0.5oz) 08:03 03:03 

 

7 gram + foil tray (0.24 

oz + foil tray) 
04:24 02:47 

 

Hexamine 7 gram (0.24 oz) 09:01** 03:52 

 

 

*To heat 300cm3 From 10oC to 55 oC  

**The final 3 minutes of the Hexamine burn were insignificant and did not influence the temperature of the water. 

MM:SS = Minutes and seconds 
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4. Clean Burn – Environmentally Friendly 

FireDragon’s non-toxic nature means that a soldier’s health isn’t risked each time they cook a meal, when compared to 

cooking with hexamine blocks. Its odourless nature doesn’t taint the food or your ration pack. 

FireDragon contains no nitrogen or sulphur atoms which could otherwise produce toxic gases such as hydrogen cyanide or 

sulphur dioxide along with various nitrogen oxides when burnt.  

 

Hence little smell is given off which can give away your position. Hexamine, when stored and burnt, and methyl esters and 

flameless when burnt, are all very smelly. Some ration packs still pack hexamine in with rations. The rations stink even before 

you start cooking. According to the safety data sheet, Hexamine should not be “near food”. 

 

FireDragon’s bactericidal properties have been well tested, so FireDragon is approved as a hand cleanser product for sanitation 

purposes. Approved to BS EN 1040:2005 and BS EN 1276:2009 standards. Hence you can use it to clean your hands before 

preparing and eating your food2. 

 

FireDragon Solid is sold as 27gram blocks in packs of 6.  

Average pack weight is 178grams. 

Also available in a smaller 14gram block & 7gram foil 

tray. 

 

FireDragon Clean Burn: Low Soot 
 

 

 
FireDragon – Cup base after burning 1 block of fuel Methyl Esters competitor – Cup base after                   

burning 1 block of fuel 
 

 

 
FireDragon – Soot removed from base of cooker 

after burning 1 block of fuel. 
 

Methyl Esters competitor – Soot removed 
from base of cooker after burning 1 block of fuel. 
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2 If used to cleanse hands, we strongly advise that the ethanol should be allowed to evaporate and the hands dry fully before attempting to light 

fires with the fuel. This will be promoted for safe use of the product and avoid burn hazards. 

 

 

5. Powerful Performance 

FireDragon performs in a range of severe conditions including wind and rain. It is reliable to light and burns cleanly whilst 

producing a low luminosity flame - reducing the chances of being detected.  

As FireDragon is easy to light with a flash point and fire point of 8°C. Hence it can be ignited easily and quickly within 2 seconds. 

Its auto ignition temperature however is significantly higher at 363°C. It’s easy to light nature saves time as well as matches in 

poor weather.  Matches (which are expensive and unreliable especially in the damp) can be replaced by a small flint and steel 

striker, saving the MoD a considerable sum over a year.  

The renewable materials used to produce FireDragon along with its recyclable packaging help to reduce the environmental 

impact of its use. The fact that it is made in the UK also reduces the transportation carbon footprint.   

 

 

FireDragon in Action: Fast Boiling Times 

 
 

Quicker boil = less fuel needed    

=  less time cooking 

   =  hotter rations 

=  better in cold conditions or at altitude 
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Performance varies depending on cooker setup. Tests conducted using 500 ml of water from 20 to 24 °C brought to a boil using the BCB Crusader cooking 

approximately 8 minutes. Two blocks burn together for about 12 minutes. 

 

 

6. FireDragon vs The Competition 

The use of methyl ester (bio-diesel) based military fuel products for cooking are promoted as an alternative technology to 

FireDragon. Whilst an improvement over aforementioned and other established fuels, FireDragon still gives superior 

performance with quicker boil times by up to 2 minutes compared to Methyl Esters. 

 

FireDragon solid fuel offers the fastest boil time of any solid fuel we have currently tested. When used with the BCB Crusader 

II cooking system, 500ml of room temperature water (20-24°C) can be boiled in approximately 5.5 minutes1, whilst our nearest 

competitor takes up to 7 minutes. 

 

Flameless ration heaters do not cook food, rehydrate dehydrated combat rations or boil water for a hot drink or sterilise the 

water. They are also expensive, give off hydrogen and large amounts of fumes which smell and are heavy and bulky even when 

used.  

 

 

 

 

 
 

Fuel Type Characteristics 

FRH - Flameless Ration Heater Does not cook; just warms the food; needs water to activate; gives off hydrogen; very 
smelly; highly flammable; heavy when wet 
 

Hexamine Toxic, poison; hydrogen cyanide gas given off during burning; slow burn energy 
 

Trioxane Toxic, Formaldehyde gas given off during burning 
 

Gas Fuels Cannot be transported by air, Bulky waste 
 

Meths Toxic, noxious odour; burn risk 
 

Methyl Esters High amounts of soot, unpleasant odour  
 
Slow burn; Slower energy release = longer time to boil 
 

FireDragon Non-toxic  

High burn output  

Sustainable  

Transportable by air  
 

 -  
1 Boil time varies between 5 and 6 minutes depending on various factors including wind speed and temperature. 
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6.1 FireDragon: Comparison Summary 
 
 FRH Hexamine Trioxane Butane Gas Methyl Ester FireDragon 

Non-Toxic       
Renewably Sourced       
Suitable for Extreme Conditions        

Burns Whilst Wet       
Easy to Ignite       
Odourless       
Low Soot       
Safe for Wildlife       
Long Shelf Life       
Air Transportable       
Indoor & Outdoor Use (providing suitable airflow)       
Low Luminosity Flame       

 
 
FireDragon also holds the advantage over methyl esters by being easier to light in a range of weather conditions; such as 

heavy rain or wind and can also be lit when wet. Methyl ester-based fuels can be susceptible to reduced performance when 

trying to light/burn in wet conditions. They are also more difficult to ignite without a match or lighter, whereas FireDragon easily 

and reliably lights even with the simplest of metal and flint strikers and give off a lot of smell, soot and smoke compared to 

FireDragon.  

 
 
 
6.2 FireDragon in action: Performance vs other fuels 
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All data believed to be correct at the time of writing. 

 

7. Multifuel Cookers 

7.1 UN Ration Pack MKI 
 
 

 

 

 

 

 

 

 

 
7.2 MRE Cooker and Fuel System 
 

 

 

UN Ration Pack MKI, Heating Kit containing everything required to easily heat and eat food rations while in the field. No tools required.  

Contents:  

• Metal Mini Cooker 

• 6 x FireDragon eco fuel tablets (14g)  

• Refuse bag 

• Book of 20 matches  

• Water purification tablets (6)  

• Wet wipes (2)  

• Tissue paper - 2 ply (10)  

• Spork biodegradable 

• Pulp Tray 

• Scouring pad 

 

Alternatively the Combat Ration Pack can be made to with ether the folding cooker with wind shield and x3 24gram FireDragon tables or 

the flat pack cooker and x6 8gram FireDragon tablets.  

Compact Ration Heating Kit containing everything required to easily heat food rations while in the field. No tools required.  

This kit includes a cooker with 3 x 8gram (0.3oz) FireDragon eco fuel tablets, which are sufficient to heat three meals, plus 

matches and water purification tablets and a handle for your utensils.  
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7.3 Patrol Cooker and Fuel System 
 

 

 

 

 

 

 

 

 

 

 

 
 
 
 

 
 
7.4 NATO Folding Cooker and Fuel System 
 
BCB’s all new folding cooker model has significant advances, this is the perfect companion for our FireDragon fuel range, as 
well as being suitable for other solid, gel, and liquid fuels.  
 
Designed to deliver exceptional results and meet the stringent requirements of the UK MoD, it is durable with all the operational 
advantages of being lighter, more compact and more efficient than other small stoves. Shipped with a specially crafted, 
removable windshield for excellent performance in extreme weather, the cooker has an in-built fuel received designed to 
channel the heat produced from the fuel right to your mess tin or canteen cup for a quick and efficient cook.  
 
The wind shield when packed does not rattle. You can fit it onto either side of the cooker walls as shown below, allowing for 
simply assembly and use of the cooker. Full instructions are included with the cooker, which can also store 3 x 27gram 
FireDragon solid blocks within it when closed.    
 
 
Folded cooker size 115 x 70 x 25mm.  Weight 110grams. NSN: 7310-99-587-4226 

 

Contents:  

• Metal flat folding cooker  

• 3 x FireDragon eco fuel tablets (8g)  

• Book of 20 matches  

• Water purification tablets (4)  

• Metal gripper handle  

• Packed in waterproof, easy open wrapper 

 

Compact Ration Heating Kit containing everything required to easily heat food rations while in the field. No tools required. This kit 

includes a cooker with 3 x 14gram (0.5oz) FireDragon eco fuel tablets, which are sufficient to heat three meals, plus matches and 

water purification tablets and a handle for your utensils. 

Alternatively it can be used with 28gram (1oz) Firedragon, other solid, gel or some liquid fuels. 

Contents:  

• Metal mini cooker  

• 3 x FireDragon eco fuel tablets 14gram (0.5oz) 

• Book of 20 matches  

• Water purification tablets (4)  

• Packed in waterproof, easy open wrapper 

• Ration Gripper 
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Cooker assembled with wind shield 
and solid fuel alight in fuel receiver. 

3 FireDragon blocks can be neatly 
packed inside the cooker for transport. 
 

Cooker in use with canteen cup. 

 
 

Folding Cooker Assembly Leaflet 

7.5 EU Standard  
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7.3 Crusader Multifuel Cooker 
 

 

 

8. FireDragon - Conclusion 

8.1 Harnessing the Dragon - The Fuel  
           

We developed the cooker to optimize the performance of our award-winning solid FireDragon Fuel.  Both the fuel and the 

cooker are NATO approved. 

The cooker is the perfect companion for solid fuels, gels and some liquid fuels.   

 

 

8.2 Unleashing the Dragon – The Cooker 
 

 

• Compact and low cost 

• Easy and quick to use 

• Lightweight (110g) 

• Retractable side walls 

• Supplied with a removable windshield to enhance extreme weather 
performance 

• The integrated fuel receiver channels the heat produced from your 
fuel to your mess tin for a quicker cleaner cook 

• You can store three FireDragon solid fuel blocks within the cooker 
when closed 

 

• Non-toxic, environmentally friendly solid fuel 

• Can be packed alongside food 

• Fast boil and long burn – high heat output (better than alternatives) 

• Easy to light (spark) even when wet 

• Clean burn (doesn’t dirty cooking equipment) 

• Air transportable 

• Safe for indoor use 

• Low luminosity flame 

• Also effective as a hand sanitizer and waterless soap 

• Made from sustainable natural fuel ingredients  
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9. Video Link List 

1. Lights When Wet 
https://www.youtube.com/watch?v=n9V_9jFbrS0 
https://www.youtube.com/watch?v=UNKylcQ1KKU 
 
2. Quick Boil Time 
https://www.youtube.com/watch?v=wV5YxOnPW-I 
 
3. Clean Burn / Low Soot 
https://www.youtube.com/watch?v=iD8TaRcG_d0 
https://www.youtube.com/watch?v=Z-plQSMQ2Fo 
 
4. Easy to Light 
https://www.youtube.com/watch?v=6FJlWiCxoPY 
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Appendix 1. Shipping 

FireDragon can be easily transported by air, sea, or land. Both can be sent simply as Limited Quantities. 

 

 

Fuel Blocks: UN1325, Class 4.1, PG III, Flammable solid, organic, n.o.s (Ethanol Fuel). 

Fuel Gel:  UN1170, Class 3, PG III, Ethanol mixture (ethyl alcohol mixture) 

Hazchem/Kemler Code: 1Z/40 
 

Approximately 27 grams of solid FireDragon fuel is packed in a plastic portion pack. 

Each portion is hermetically sealed with a tri-laminate foil which is printed as seen 

above. Each pot also includes an easy tear off tab. 6 Portions are flow-wrapped with a 

cushioned instruction card into an inner pack.  This pack contains sufficient fuel for 24 

hours (ORP). 

 

 

 
10.1 FireDragon Solid  
 

Type Quantity Total Portion Length (mm) Width (mm) Height (mm) Weight (kg) 

Portion 1 × 27gram e 1 67.5 40 25.6 0.027 

Pack 6 portions 6 115 70 60 0.18 

Box 48 Packs 288 590 390 125 9 

Pallet 44 cases 2112 packs of 6  1200 880 1100 396 

 
10.2 FireDragon Gel 
 

Type Quantity Total Units Length (mm) Width (mm) Height (mm) Weight (kg) 

Bottle 250 ml 1 - 52 153 0.245 

Box 13 pouches 13 267 148 162 3.30 

Pallet 120 boxes 1560 1200 880 1100 396 

       Bottle 1 L 1 - 79 246 0.910 

Box 10 pouches 10 304 253 263 9.20 

Pallet 96 boxes 960 1200 880 1215 883.2 

 
10.3 Folding Cooker 
 
Per Pallet Cases Cookers  (11.6) kilo 

For Air 42 4200 487 

For Road 60 6000 696 
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Appendix 2. BCB International 

BCB International is a long-established company. Founded in 1854 with the invention of Dr Brown’s Cough Bottle, a cough 
medicine of notable success. Since then it has gone from strength to strength.  

BCB International has cemented its name as a manufacturer and designer of personal combat equipment and is also a prime 
contractor to the UK MoD for over 50 years. Our core competencies include: 

• Military equipment 

• Airborne forces  
• Safety and Survival 

• Provisions and Rations 

• Special Forces operations 

 

 

BCB International likes to work and develop new unique products, within our core competencies as above. As such, we work 
closely with Special Forces Units throughout the world; explorers who venture to the extremes, and future soldier programmes. 
The solid fuel was developed in conjunction with the Chemistry Department of Cardiff University.   
The process has been successfully patented - GB2500062 
 
We partner with Universities and Colleges of further education to enhance our design capability.  
Design, as long as we believe in the product, we normally undertake free of charge. 

 
Appendix 2.1 Manufacturing Premises 

In addition to our Headquarters in Cardiff, South Wales, considerable investment has been made into the FireDragon  
Programme; resulting in establishing a capable manufacturing base in which both FireDragon Solid and Gel products are made 
and shipped from.  
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Appendix 2.2. Production 

We have had to, due to high demand, increased production significantly, output is now 18,000 portion packs of 27gram 

tablets per hour.  

 

 

 

 

 

 

Appendix 3. Quality 

We intend to create and maintain the highest quality levels possible. BCB has implemented a quality management system to 

the new ISO 9001:2015. 

Each batch of FireDragon fuel is subjected to routine in-house testing performed by skilled staff to ensure our products meet 

the necessary specifications. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Current issue date: 9 February 2021 Original approval(s):
Expiry date: 31 January 2023 ISO 14001 - 27 August 2020 

ISO 9001 - 13 April 1993 Certificate identity number: 10334424

Certificate of Approval

David Derrick

Area Operations Manager UK & Ireland

Issued by: Lloyd's Register Quality Assurance Limited

            

Lloyd's Register Group Limited, its affiliates and subsidiaries, including Lloyd's Register Quality Assurance Limited (LRQA), and their respective officers, employees or agents 
are, individually and collectively, referred to in this clause as 'Lloyd's Register'. Lloyd's Register assumes no responsibility and shall not be liable to any person for any loss, 
damage or expense caused by reliance on the information or advice in this document or howsoever provided, unless that person has signed a contract with the relevant Lloyd's 
Register entity for the provision of this information or advice and in that case any responsibility or liability is exclusively on the terms and conditions set out in that contract.
Issued by: Lloyd's Register Quality Assurance Limited, 1 Trinity Park, Bickenhill Lane, Birmingham B37 7ES, United Kingdom 

Page 1 of 1

This is to certify that the Management System of:

BCB International Ltd
Lamby Industrial Park, Wentloog Avenue, Cardiff, CF3 2EX, United Kingdom

has been approved by Lloyd's Register to the following standards:

ISO 14001:2015, ISO 9001:2015

Approval number(s): ISO 14001 – 00026723, ISO 9001 – 00015709

The scope of this approval is applicable to:

Manufacture and subcontract manufacture of cosmetic camouflage, protection and fire-lighting products, first aid kits, camping and 
survival equipment, accessories and ration packs, sewn items, tools and light engineering products for the defence, security, law 
and order, emergency aid and humanitarian relief, rescue and marine sectors and services. Wholesaling and distribution of 
clothing, camping, hygiene, protection, survival and first aid equipment to the defence, security, emergency, humanitarian and 
marine sectors. Distribution, for wholesaling or retailing, of safety, survival and outdoor leisure goods including clean green cooking 
fuel for use by the general public.

60,000 Litre 

6 7 
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Appendix 4. Continuous Innovation 

We believe in product innovation by committing a high proportion of resources to Research and Development. By undertaking 

R&D in this manner we hope to be at the forefront of new product development within our product sector in the UK. 

“Saving and protecting lives in hostile environments through innovation” 

BCB International holds numerous patents and exclusive design rights to products and is partnered with the local university 

Centres of Excellence. These partnerships and rights facilitate the development of high quality, innovative products. 

 
Appendix 5. Solid Performance Test Data 

All information below is to be used as a guide. Figures are based on laboratory test conditions, so are subject to change 
when used in varying weather conditions outdoors and/or with cooker setups not listed.  

 

 
FIREDRAGON SOLID 

 
Cooking System Number of Blocks Average Boil Time 

(500 ml water at 95 °C) 

Crusader 1 1 6:35 

BCB Folding Cooker Mk1 1 (Fail) 68 °C 

Military Folding Cooker 1 10:42 

 
 

METHYL ESTER COMPETITOR  
 

Cooking System Number of Blocks Average Boil Time 
(500 ml water at 95 °C) 

Crusader 1 1 8:49 

BCB Folding Cooker Mk1 1 (Fail) 95 °C 

Military Folding Cooker 1 8:49 

 
 
 
Notes: 
 
1) All tests took place using water at a temperature between 17-22 °C and a room temperature between 18-24 °C 

2) The average weight of tested Fire Dragon blocks ranged between 25-27gram and methyl ester fuel blocks from 22-

24gram 

3) BCB Folding Cooker open at position 2, one from fully open. Tests used the Crusader 1 cup and lid. 

4) Military Cooker tests used the Crusader 1 cup and lid. 
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Standard Military Issue cooker (left) BCB Folding Cooker open to position 2 (right) 
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Appendix 6. Firedragon Solid – Safety Data Sheet 
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MATERIAL SAFETY DATA SHEET 
Date / Revised: 09/03/21 

Product Name: FireDragon Green & Clean Solid Fuel  
 

SECTION 1: IDENTIFICATION OF THE SUBSTANCE/MIXTURE AND OF THE COMPANY/UNDERTAKING 

Product Name:  FireDragon Green & Clean Solid Fuel 
Product No.  FD336B, CN336, CN336S, CN336PA, CN336PB, CN336MOD 
Product Application  Polymerised-alcohol fuel. Intended for use as a firelighter 

and/or cooking fuel. May be used as a hand cleanser. Use in 
accordance with product instructions. 

Supplier  BCB International LTD, 

  Howell House, Lamby Industrial Park, 
  Cardiff, 
  CF3 2EX, 
  United Kingdom 
   
   
Emergency Telephone  +44 (0) 29 2043 3700/ +44 (0) 1554 823824 

(08:00 – 17:00 Mon-Fri only) 
 

SECTION 2: HAZARDS IDENTIFICATION 

   
2.1 Classification of the substance or mixture 
   
 Classification according to Regulation (EC) No. 1272/2008 
 One or more of the substances in this product feature the following hazards as a raw 

material: 
   

 Flammable solid (Category 2), H228  

 Eye irritant (Category 2), H319  

  
 For the full text of the H-statements mentioned in this section, see section 16. 
  
2.2 Label elements 
  
 Labelling according to Regulation (EC) No 1272/2008 
 Pictogram 

  
   
 Signal word Warning 
   
 Hazard statement(s)  
 H228 Flammable solid. 
 H302 Harmful if swallowed. 
 H319 Causes serious eye irritation. 
   
 Precautionary statement(s)  
 P101 If medical advice is needed, have product container or label 

at hand. 
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 P103 Read label before use 
 P210 Keep away from heat, hot surfaces, sparks, open flames and 

other ignition sources. No smoking. 
 P261 Avoid breathing vapours. 
 P271 Use only outdoors or in a well-ventilated area. 
 P305 + P351 + P338 IF IN EYES: Rinse cautiously with water for several minutes. 

Remove contact lenses, if present and easy to do. Continue 
rinsing. 

   
 For full list of precautionary statements, see section 16. 
   
 Supplemental hazard 

statements 
 

   
2.3 Other hazards  
 This product is highly flammable. With container open, explosive vapour/air may be formed 

even at normal room temperatures. 
During combustion/fire, the product becomes molten and exhibits flow. 
In high concentrations, vapours and spray mists are narcotic and may cause headache, 
fatigue, dizziness and nausea. 

 

SECTION 3: COMPOSITION/INFORMATION ON INGREDIENTS  

      

Chemical Name CAS-No. EC No. Content 
(%) 

Classification acc. to Regulation (EC) 
No 1272/2008 

 

Ethanol, denatured 64-17-5 200-578-6 85-95 Flam. Liq. 2 (H225), Eye Irrit. 2 (H319) 

 
Other ingredients are not deemed hazardous. 
The full text for all H-statements are given in section 16. 

 

 

SECTION 4: FIRST-AID MEASURES 

4.1 Description of first aid measures 
    
 General 

Advice 
 Rest, warmth and fresh air. Seek medical attention if symptoms persist. 

Show this safety data sheet to the physician in attendance. Never give 
an unconscious person anything by mouth. 

    
 Inhalation  Remove to fresh air and rest. If not breathing, give artificial respiration. 

If symptoms persist, seek medical attention. 
    
 Ingestion  Do NOT induce vomiting. Rinse mouth immediately and give plenty of 

water or milk to drink. If symptoms persist, seek medical attention. 
Never give an unconscious person anything by mouth. 

    
 Skin contact  Remove contaminated clothing. Wash affected area with soap and 

water. 
    
 Eye contact  Flush with water for at least 15 minutes. Remove contact lenses if 

present and safe to do. Avoid washing chemical from one eye into the 
other. Ensure to rinse thoroughly under the eyelid. If symptoms persist, 
seek medical attention. 
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4.2 Most important symptoms and effects, both acute and delayed. 
 Inhalation May cause respiratory irritation. May cause drowsiness, 

dizziness and/or headaches. 
 Ingestion Gastrointestinal symptoms; nausea, upset stomach, 

vomiting. 
 Skin contact Repeated exposure may cause skin dryness or cracking. 
 Eye contact Irritation may occur, causing redness and pain. 
    
4.3 Indication of any immediate medical attention and special treatment needed 
 Treat symptomatically. 

 

SECTION 5: FIRE-FIGHTING MEASURES 

5.1 
 

Extinguishing Media  

   
  Suitable extinguishing media Alcohol-resistant foam, dry powder, carbon dioxide, 

water fog and sand. 
  Unsuitable extinguishing media Do not use high-pressure water jets. 
   
5.2 
  

Special hazards arising from the 
mixture 

Carbon oxides, nitrogen oxides (NOx) and oxides of 
sodium may be produced during combustion. 
 
Product may produce vapour which may be invisible, 
heavier than air and spread along the ground. During 
combustion, solid fuel will become molten and exhibit 
flow. Vapours may form explosive mixtures with air. 
Flash-back possible over some distance. 

     
5.3 Advice for firefighters Wear self-contained breathing apparatus. Wear full-

protective gear if necessary. Keep containers cool with 
water spray. Water run-off or discharge should not 
enter drains. 

     
5.4 Further information No information available. 

 
 

SECTION 6: ACCIDENTAL RELEASE MEASURES 

6.1 Personal precautions, 
protective equipment and 
emergency procedures 

Use personal protective equipment. Avoid breathing vapours, 
mist or gas. Ensure adequate ventilation. Remove all sources 
of ignition. Evacuate personnel to safe areas. Beware of 
vapours accumulating to form explosive concentrations. 
Vapours can accumulate in low areas. For personal protection 
see section 8. 

   
6.2 Environmental precautions Ensure waste and contaminated materials are collected and 

removed from the work area as soon as possible in a suitably 
labelled container. Do not allow water run-off or discharge to 
enter drains or environment.  
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6.3 Methods and materials for 
containment and cleaning 
up 

Contain spillage, and then collect with non-combustible 
absorbent material, (e.g. sand, earth, diatomaceous earth, 
vermiculite) and place in container for disposal according to 
local/national regulations (see section 13). Collect waste 
absorbent with either an electrically protected vacuum 
cleaner or by wet-brushing. Wash area thoroughly with water 
after. 

   
6.4 Reference to other 

sections 
See section 1 for emergency contact information. 
See section 8 for personal protective equipment. 
See section 13 for waste treatment information. 

 

SECTION 7: HANDLING AND STORAGE 

7.1 Precautions for safe 
handling 

Avoid skin and eye contact. Avoid spillages. Avoid inhalation 
of vapour or mist. Keep away from sources of ignition. No 
smoking. Take measures to prevent the build-up of 
electrostatic charge. If left exposed, flammable and irritating 
vapours will be emitted. Ensure adequate ventilation. For 
precautions see section 2.2. 

   
7.2 Conditions for safe 

storage, including any 
incompatibilities 

Store in a cool, dry place. Keep container closed in a well-
ventilated place. Keep away from direct sunlight and sources 
of heat or ignition. Do not store with oxidising agents. 

   
7.3 Specific end use(s) Apart from the uses mentioned in section 1.2, no other end 

uses are stipulated. 
 

SECTION 8: EXPOSURE CONTROLS/PERSONAL PROTECTION 

   
8.1 Control Parameters  
   
 Components with workplace 

control parameters 
 

 Due to the nature of the product, workplace exposure limits are unlikely to be exceeded. 
The product has not been tested for workplace exposure limits when used as stipulated in 
section 1.2. 

   
 One or more component exhibits workplace exposure limits as a raw material, as below: 
 Ethanol EH40 WEL, TWA – 8h 1,000ppm, 1,920mg/m3 
  ELV (IE), STEL 1,000ppm 
    
8.2 Exposure Controls  

   
 Appropriate engineering 

controls 
Provide adequate ventilation to ensure the defined 
work place exposure limits are not exceeded. 

   
Personal protective equipment 
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 Skin 
protection 

Where possible, wear suitable gloves. As the product is a mixture of 
several substances, the durability of the glove material cannot be 
calculated in advance and should be tested before use. Protective gloves 
should be replaced is damaged or otherwise compromised through wear 
and tear. Protective gloves should comply with EN 374. 

   
 Eye/face 

protection 
Contact lenses should be avoided when working with this product. Safety 
glasses, when worn, should comply with EN 166. 

   
 Body 

protection 
Due to the nature/size of the product, specific clothing is not usually 
necessary. Impervious clothing, Flame-retardant antistatic protective 
clothing may be worn when handling large quantities. 

   
 Respiratory 

protection 
Due to the nature of the product, no personal respiratory protective 
equipment is normally required in well ventilated areas. In case of 
insufficient ventilation, wear suitable respiratory aid equipment. A Type A 
filter is recommended and mask to EN 143 

   
 Control of 

environmental 
exposure 

Prevent further leakage or spillage if safe to do so. Do not let product 
enter drains. 

 

SECTION 9: PHYSICAL AND CHEMICAL PROPERTIES 

 Appearance Solid, colourless. Usually translucent, sometimes opaque 
 Odour Alcoholic 
 pH 8 
 Melting/freezing point 60-65°C 
 Initial boiling point 78°C 
 Flash point 17°C (Cleveland open cup; BS EN ISO 2592:2001) 
 Upper explosion limit 19% (V) 
 Lower explosion limit 3.3% (V) 
 Vapour pressure 5.85kPa (20°C) 
 Flammability No data available 
 Relative density 0.84g/cm3

 (20°C) 
 Water solubility Partially soluble (20°C) 
 Auto-ignition temperature 363°C 
 Decomposition temperature No data available 
 Viscosity No data available 
 Oxidising properties No data available 
 Explosive properties Formation of explosive air/vapour mixtures is possible. 
 Gross calorific value 29MJ/kg (approx.) 

 
 

SECTION 10: STABILITY AND REACTIVITY 

10.1 Reactivity Stable under recommended storage conditions. 
   
10.2 Chemical stability Stable under recommended storage conditions. 
   
10.3 Possibility of hazardous 

reactions 
No data available. 
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10.4 Conditions to avoid Heat, flames, sparks, extremes of temperature and direct 
sunlight. 

   
10.5 Incompatible materials Alkali metals, ammonia, oxidising reagents, peroxides. 
   
10.6 Hazardous decomposition 

products 
Other decomposition products – no data available. In the 
event of fire, see section 5. 

 

SECTION 11: TOXILOGICAL INFORMATION 

11.1 Information on toxicological effects  
   
 Acute toxicity Toxic Dose – LD50 >2000 mg/kg (oral rat) 

Toxic Concentration – LC50 >20 mg/l (4hr mouse) 
   
 Skin corrosion/irritation Repeated exposure may cause skin dryness or cracking. 
   
 Serious eye 

damage/irritation 
Causes serious eye irritation. May cause redness and pain. 

   
 Respiratory 

damage/irritation 
May cause mechanical respiratory irritation. May cause 
drowsiness, dizziness and/or headaches. 

   
 Ingestion Gastrointestinal symptoms; nausea, upset stomach and/or 

vomiting. 
   
 Respiratory or skin 

sensitisation 
No data available. 

   
 Germ cell mutagenicity No data available. 
   
 Carcinogenicity No data available. 
   
   IARC: No component of this product present at levels greater than 

or equal to 0.1% is identified as probably, possible or 
confirmed human carcinogen by IARC. 

   
 Reproductive toxicity No data available. 
   
 Specific target organ 

toxicity – single exposure 
Ethanol is a CNS depressant. Exposure to vapours may cause 
dizziness, drowsiness and/or headaches. 

   
 Specific target organ 

toxicity – repeated 
exposure 

No data available. Similar symptoms to STOT – single 
exposure may occur. 

   
 Aspiration hazard No data available. 
   
 The chemical, physical and toxicological properties have not been thoroughly investigated 

for this product. 
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Values presented are based on available literature. No testing was carried out for this 
product. 

 

SECTION 12: ECOLOGICAL INFORMATION 

12.1 Toxicity LC50: > 100 mg/l (96 hrs, Fish) 
EC50: > 100 mg/l (48 hrs, Daphnia) 
IC50: > 100 mg/l (72 hrs, Algae) 

   
12.2 Persistence and 

degradability 
No data available. 

   
12.3 Bioaccumulative potential No data available. 
   
12.4 Mobility in soil No data available. 
   
12.5 Results of PBT and vPvB 

assessment 
PBT and vPvB assessment not available as chemical safety 
assessment not required, not conducted. No component of 
this product is deemed PBT or vPvB 

   
12.6 Other adverse effects Will dissolve and disperse in an aqueous environment. Do not 

flush into surface water or sanitary sewer system. Avoid 
subsoil penetration. 

   
 Values presented are based on available literature.  

 

SECTION 13: DISPOSAL CONSIDERATIONS 

13.1 Waste treatment methods  
   
 Product Burn in a chemical incinerator equipped with an afterburner 

and scrubber, but exert extra care in igniting as this material 
is highly flammable. Offer surplus and non-recyclable product 
to a licensed hazardous waste disposal company. Any 
material used to control spillage must be disposed of in the 
same way. Dispose of in accordance to local and national 
regulations. 

   
 Contaminated packaging Empty contaminated packaging thoroughly. This can be 

recycled after thorough and proper cleaning. Packaging that 
cannot be cleaned is to be disposed of in the same manner as 
the product. 

 

SECTION 14: TRANSPORT INFORMATION 

 One or more of this product’s components are classified as dangerous good for 
transportation by ADR/RID, IMDG or IATA. Available information and product testing allows 
determination of dangerous goods transport class for this product. 

   
14.1 UN number  
 ADR/RID 

IMDG 
1325 
1325 
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IATA 1325 
   
14.2 UN proper shipping name  
 ADR/RID 

IMDG 
IATA 

Flammable solid, organic, N.O.S, (ethanol mixture) 
Flammable solid, organic, N.O.S, (ethanol mixture) 
Flammable solid, organic, N.O.S, (ethanol mixture) 

   
14.3 Transport hazard class(es)  
 ADR/RID 

IMDG 
IATA 

Class 4.1: Flammable solid 
Class 4.1: Flammable solid 
Class 4.1: Flammable solid 

   
 Packing label 

 
   
14.4 Packing group  
 ADR/RID 

IMDG 
IATA 

III 
III 
III 

   
14.5 Environmental hazard  
 ADR/RID 

IMDG 
IATA 

No 
No 
No 

   
14.6 Special precautions for 

user 
Tunnel Code (E) 

 

SECTION 15: REGULATORY INFORMATION 

This safety data sheet complies with the requirements of Regulation (EC) No. 1907/2006. 
   

15.1 Safety, health and environmental regulations/legislation specific for the substance or 
mixture  

 Take note of regulation (EC) 1272/2008 on the classification, labelling and packaging of 
substances and mixtures. 

 Take note of the control of substances hazardous to health (COSHH) regulations, 2002. 
 Take note of directive 98/24/EC on the protection of the health and safety of workers from 

the risks related to chemical agents at work. 
 Take note of directive 92/85/EEC on the protection of the health and safety of pregnant 

workers. 
 Take note of directive 94/33/EC on the protection of young people at work 
 Take note of workplace exposure limits, 2005 (EH40) 
  
15.2 Chemical safety assessment  
 For this product a chemical safety assessment was not carried out. 

 

SECTION 16: OTHER INFORMATION 

 Full text of H-statements referred to under sections 2 and 3. 
 H228 Flammable solid 
 H302 Harmful if swallowed 
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 H319 Causes serious eye irritation 
   
 Full text of P-statements referred to under section 2. 
 P101 If medical advice is needed, have product container, or label at 

hand. 
 P102 Keep out of reach of children. 
 P103 Read label before use. 
 P210 Keep away from heat, hot surfaces, sparks, open flames and other 

ignition sources. No smoking. 
 P261 Avoid breathing vapours. 
 P271 Use only outdoors or in a well-ventilated area. 
 P305 + P351 + P338 IF IN EYES: Rinse cautiously with water for several minutes. 

Remove contact lenses, if present and easy to do. Continue 
rinsing. 

   
 Acronyms  
 STOT Specific-target organ toxicity. 
 STEL Short-term exposure limit. 
 TWA Time-weighted average. 
 LC50 Lethal concentration - concentration at which 50% of the 

population is killed. 
 LD50 Lethal dose – dose at which 50% of the population is killed in a 

given period of time. 
 IC50 Inhibitor concentration – concentration of an inhibitor where the 

response/binding is reduced by half. 
 IARC International agency for research on cancer. 
 ADR/RID European agreement concerning the international carriage of 

dangerous goods by road and railway. 
 IMDG International maritime dangerous goods code. 
 IATA International air transport association. 
 PBT Persistent, bioaccumulative and toxic. 
 vPvB Very persistent, very bioaccumulative. 
   
 Further information  
 The information in this Safety Data Sheet should be provided to all who will use, handle, 

store, transport or otherwise be exposed to this product. This information has been 
prepared for the guidance of plant engineering, operations, management and for people 
working with or handling this product. This information is believed to be reliable and 
correct at the Revision Date, and represents the best information currently available and 
known by BCB International Ltd. However, BCB International Ltd makes no guarantee or 
warranty, express or implied, with respect to such information and we assume no liability 
and anticipated used and is for the material without chemical additions or alterations. 
Users should make their own investigations to determine the suitability of the information 
for their particular purposes. It is the responsibility of the user to undertake a suitable risk 
assessment/COSHH assessment prior to using the material. 
 
Reason for update: Remove superfluous information. 
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MATERIAL SAFETY DATA SHEET 
Date / Revised: 09/03/21 

Product Name: FireDragon Green & Clean Gel Fuel  
 

SECTION 1: IDENTIFICATION OF THE SUBSTANCE/MIXTURE AND OF THE COMPANY/UNDERTAKING 

Product Name:  FireDragon Green & Clean Gel Fuel 
Product No.  CN336C/CN336D, CN336PC, CN336PD 
Product Application  True-gel alcohol fuel. Intended for use as a firelighter and/or 

cooking fuel. Use in accordance with product instructions. 
Supplier  BCB International LTD 
  Howell House, 

Lamby Way Industrial Park 

  Cardiff, 
  CF3 3EX 
  United Kingdom 
   
   
Emergency Telephone  +44 (0) 29 2043 3700/ +44 (0) 1554 823824 

(08:00 – 17:00 Mon-Fri only) 
 

SECTION 2: HAZARDS IDENTIFICATION 

   
2.1 Classification of the substance or mixture 
   
 Classification according to Regulation (EC) No. 1272/2008 
 One or more of the substances in this product feature the following hazards as a raw 

material: 
   

 Highly flammable liquid and vapour (Category 2), H225  

 Eye irritant (Category 2), H319  

  
 For the full text of the H-statements mentioned in this section, see section 16. 
  
2.2 Label elements 
  
 Labelling according to Regulation (EC) No 1272/2008 
 Pictogram 

  
   
 Signal word Danger 
   
 Hazard statement(s)  
 H225 Highly flammable liquid and vapour 
 H302 Harmful if swallowed 
 H319 Causes serious eye irritation 
   
 Precautionary statement(s)  
 P101 If medical advice is needed, have product container or label 

at hand. 
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 P103 Read label before use 
 P210 Keep away from heat, hot surfaces, sparks, open flames and 

other ignition sources. No smoking. 
 P261 Avoid breathing vapours. 
 P271 Use only outdoors or in a well-ventilated area. 
 P305 + P351 + P338 IF IN EYES: Rinse cautiously with water for several minutes. 

Remove contact lenses, if present and easy to do. Continue 
rinsing. 

   
 For full list of precautionary statements, see section 16. 
   
 Supplemental hazard 

statements 
 

   
2.3 Other hazards  
 This product is highly flammable. With container open, explosive vapour/air may be formed 

even at normal room temperatures. 
During combustion/fire, the product becomes molten and exhibits flow. 
In high concentrations, vapours and spray mists are narcotic and may cause headache, 
fatigue, dizziness and nausea. 

 

SECTION 3: COMPOSITION/INFORMATION ON INGREDIENTS  

      

Chemical Name CAS-No. EC No. Content 
(%) 

Classification acc. to Regulation (EC) 
No 1272/2008 

 

Ethanol, denatured 64-17-5 200-578-6 80-85 Flam. Liq. 2 (H225), Eye Irrit. 2 (H319) 

 
Product contains other, non-hazardous ingredients. 
The full text for all H-statements are given in section 16. 

 

 

SECTION 4: FIRST-AID MEASURES 

4.1 Description of first aid measures 
    
 General 

Advice 
 Rest, warmth and fresh air. Seek medical attention if symptoms persist. 

Show this safety data sheet to the physician in attendance. Never give 
an unconscious person anything by mouth. 

    
 Inhalation  Remove to fresh air and rest. If not breathing, give artificial respiration. 

If symptoms persist, seek medical attention. 
    
 Ingestion  Do NOT induce vomiting. Rinse mouth immediately and give plenty of 

water or milk to drink. If symptoms persist, seek medical attention. 
Never give an unconscious person anything by mouth. 

    
 Skin contact  Remove contaminated clothing. Wash affected area with soap and 

water. 
    
 Eye contact  Flush with water for at least 15 minutes. Remove contact lenses if 

present and safe to do. Avoid washing chemical from one eye into the 
other. Ensure to rinse thoroughly under the eyelid. If symptoms persist, 
seek medical attention. 
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4.2 Most important symptoms and effects, both acute and delayed. 
 Inhalation May cause respiratory irritation. May cause drowsiness, 

dizziness and/or headaches. 
 Ingestion Gastrointestinal symptoms; nausea, upset stomach, 

vomiting. 
 Skin contact Repeated exposure may cause skin dryness or cracking. 
 Eye contact Irritation may occur, causing redness and pain. 
    
4.3 Indication of any immediate medical attention and special treatment needed 
 Treat symptomatically. 

 

SECTION 5: FIRE-FIGHTING MEASURES 

5.1 
 

Extinguishing Media  

   
  Suitable extinguishing media Alcohol-resistant foam, dry powder, carbon dioxide, 

water fog and sand. 
  Unsuitable extinguishing media Do not use high-pressure water jets. 
   
5.2 
  

Special hazards arising from the 
mixture 

Carbon oxides, nitrogen oxides (NOx) and oxides of 
sodium may be produced during combustion. 
 
Product may produce vapour which may be invisible, 
heavier than air and spread along the ground. During 
combustion, solid fuel will become molten and exhibit 
flow. Vapours may form explosive mixtures with air. 
Flash-back possible over some distance. 

     
5.3 Advice for firefighters Wear self-contained breathing apparatus. Wear full-

protective gear if necessary. Keep containers cool with 
water spray. Water run-off or discharge should not 
enter drains. 

     
5.4 Further information No information available. 

 
 

SECTION 6: ACCIDENTAL RELEASE MEASURES 

6.1 Personal precautions, 
protective equipment and 
emergency procedures 

Use personal protective equipment. Avoid breathing vapours, 
mist or gas. Ensure adequate ventilation. Remove all sources 
of ignition. Evacuate personnel to safe areas. Beware of 
vapours accumulating to form explosive concentrations. 
Vapours can accumulate in low areas. For personal protection 
see section 8. 

   
6.2 Environmental precautions Ensure waste and contaminated materials are collected and 

removed from the work area as soon as possible in a suitably 
labelled container. Do not allow water run-off or discharge to 
enter drains or environment.  

   



BCB International FireDragon Fuels 2021 Page 33 of 143 
 

 
 

 

 

   
 

Issue date: 09/03/21  Page 4 of 9 

 

6.3 Methods and materials for 
containment and cleaning 
up 

Contain spillage, and then collect with non-combustible 
absorbent material, (e.g. sand, earth, diatomaceous earth, 
vermiculite) and place in container for disposal according to 
local/national regulations (see section 13). Collect waste 
absorbent with either an electrically protected vacuum 
cleaner or by wet-brushing. Wash area thoroughly with water 
after. 

   
6.4 Reference to other 

sections 
See section 1 for emergency contact information. 
See section 8 for personal protective equipment. 
See section 13 for waste treatment information. 

 

SECTION 7: HANDLING AND STORAGE 

7.1 Precautions for safe 
handling 

Avoid skin and eye contact. Avoid spillages. Avoid inhalation 
of vapour or mist. Keep away from sources of ignition. No 
smoking. Take measures to prevent the build-up of 
electrostatic charge. If left exposed, flammable and irritating 
vapours will be emitted. Ensure adequate ventilation. For 
precautions see section 2.2. 

   
7.2 Conditions for safe 

storage, including any 
incompatibilities 

Store in a cool, dry place. Keep container closed in a well-
ventilated place. Keep away from direct sunlight and sources 
of heat or ignition. Do not store with oxidising agents. 

   
7.3 Specific end use(s) Apart from the uses mentioned in section 1.2, no other end 

uses are stipulated. 
 

SECTION 8: EXPOSURE CONTROLS/PERSONAL PROTECTION 

   
8.1 Control Parameters  
   
 Components with workplace 

control parameters 
 

 Due to the nature of the product, workplace exposure limits are unlikely to be exceeded. 
The product has not been tested for workplace exposure limits when used as stipulated in 
section 1.2. 

   
 One or more component exhibits workplace exposure limits as a raw material, as below: 
 Ethanol EH40 WEL, TWA – 8h 1,000ppm, 1,920mg/m3 
  ELV (IE), STEL 1,000ppm 
    
8.2 Exposure Controls  

   
 Appropriate engineering 

controls 
Provide adequate to ensure the defined work place 
exposure limits are not exceeded. 

   
Personal protective equipment 
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 Skin 
protection 

Where possible, wear suitable gloves. As the product is a mixture of 
several substances, the durability of the glove material cannot be 
calculated in advance and should be tested before use. Protective gloves 
should be replaced is damaged or otherwise compromised through wear 
and tear. Protective gloves should comply with EN 374. 

   
 Eye/face 

protection 
Contact lenses should be avoided when working with this product. Safety 
glasses, when worn, should comply with EN 166. 

   
 Body 

protection 
Due to the nature/size of the product, specific clothing is not usually 
necessary. Impervious clothing, Flame-retardant antistatic protective 
clothing may be worn when handling large quantities. 

   
 Respiratory 

protection 
Due to the nature of the product, no personal respiratory protective 
equipment is normally required in well ventilated areas. In case of 
insufficient ventilation, wear suitable respiratory aid equipment. A Type A 
filter is recommended and mask to EN 143 

   
 Control of 

environmental 
exposure 

Prevent further leakage or spillage if safe to do so. Do not let product 
enter drains. 

 

SECTION 9: PHYSICAL AND CHEMICAL PROPERTIES 

 Appearance Gel, colourless. Usually translucent, sometimes opaque 
 Odour Alcoholic 
 pH 8 
 Melting/freezing point N/A 
 Initial boiling point 75°C 
 Flash point 10.5°C (Cleveland open cup; BS EN ISO 2592:2001) 
 Upper explosion limit 19% (V) 
 Lower explosion limit 3.3% (V) 
 Vapour pressure 5.85kPa (20°C) 
 Flammability No data available 
 Relative density 0.84g/cm3

 (20°C) 
 Water solubility Soluble in water (20°C) 
 Auto-ignition temperature 363°C 
 Decomposition temperature No data available 
 Viscosity No data available 
 Oxidising properties No data available 
 Explosive properties Formation of explosive air/vapour mixtures is possible. 
 Gross calorific value 29MJ/kg (approx.) 

 
 

SECTION 10: STABILITY AND REACTIVITY 

10.1 Reactivity Stable under recommended storage conditions. 
   
10.2 Chemical stability Stable under recommended storage conditions. 
   
10.3 Possibility of hazardous 

reactions 
No data available. 
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10.4 Conditions to avoid Heat, flames, sparks, extremes of temperature and direct 
sunlight. 

   
10.5 Incompatible materials Alkali metals, ammonia, oxidising reagents, peroxides. 
   
10.6 Hazardous decomposition 

products 
Other decomposition products – no data available. In the 
event of fire, see section 5. 

 

SECTION 11: TOXILOGICAL INFORMATION 

11.1 Information on toxicological effects  
   
 Acute toxicity Toxic Dose – LD50 >2000 mg/kg (oral rat) 

Toxic Concentration – LC50 >20 mg/l (4hr mouse) 
   
 Skin corrosion/irritation Repeated exposure may cause skin dryness or cracking. 
   
 Serious eye 

damage/irritation 
Causes serious eye irritation. May cause redness and pain. 

   
 Respiratory 

damage/irritation 
May cause mechanical respiratory irritation. May cause 
drowsiness, dizziness and/or headaches. 

   
 Ingestion Gastrointestinal symptoms; nausea, upset stomach and/or 

vomiting. 
   
 Respiratory or skin 

sensitisation 
No data available. 

   
 Germ cell mutagenicity No data available. 
   
 Carcinogenicity No data available. 
   
   IARC: No component of this product present at levels greater than 

or equal to 0.1% is identified as probably, possible or 
confirmed human carcinogen by IARC. 

   
 Reproductive toxicity No data available. 
   
 Specific target organ 

toxicity – single exposure 
Ethanol is a CNS depressant. Exposure to vapours may cause 
dizziness, drowsiness and/or headaches. 

   
 Specific target organ 

toxicity – repeated 
exposure 

No data available. Similar symptoms to STOT – single 
exposure may occur. 

   
 Aspiration hazard No data available. 
   
 The chemical, physical and toxicological properties have not been thoroughly investigated 

for this product. 
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Values presented are based on available literature. No testing was carried out for this 
product. 

 

SECTION 12: ECOLOGICAL INFORMATION 

12.1 Toxicity LC50: > 100 mg/l (96 hrs, Fish) 
EC50: > 100 mg/l (48 hrs, Daphnia) 
IC50: > 100 mg/l (72 hrs, Algae) 

   
12.2 Persistence and 

degradability 
No data available. 

   
12.3 Bioaccumulative potential No data available. 
   
12.4 Mobility in soil No data available. 
   
12.5 Results of PBT and vPvB 

assessment 
PBT and vPvB assessment not available as chemical safety 
assessment not required, not conducted. No component of 
this product is deemed PBT or vPvB 

   
12.6 Other adverse effects Will dissolve and disperse in an aqueous environment. Do not 

flush into surface water or sanitary sewer system. Avoid 
subsoil penetration. 

   
 Values presented are based on available literature.  

 

SECTION 13: DISPOSAL CONSIDERATIONS 

13.1 Waste treatment methods  
   
 Product Burn in a chemical incinerator equipped with an afterburner 

and scrubber, but exert extra care in igniting as this material 
is highly flammable. Offer surplus and non-recyclable product 
to a licensed hazardous waste disposal company. Any 
material used to control spillage must be disposed of in the 
same way. Dispose of in accordance to local and national 
regulations. 

   
 Contaminated packaging Empty contaminated packaging thoroughly. This can be 

recycled after thorough and proper cleaning. Packaging that 
cannot be cleaned is to be disposed of in the same manner as 
the product. 

 

SECTION 14: TRANSPORT INFORMATION 

 One or more of this product’s components are classified as dangerous good for 
transportation by ADR/RID, IMDG or IATA. Available information and product testing allows 
determination of dangerous goods transport class for this product. 
This product has been classified as Packing Group III following testing in-line with that as 
described in the UN Model Regulations for Transport of Dangerous Goods, section 2.3.2.2. 

   
14.1 UN number  
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 ADR/RID 
IMDG 
IATA 

1170 
1170 
1170 

   
14.2 UN proper shipping name  
 ADR/RID 

IMDG 
IATA 

Ethanol solution (ethyl alcohol) 
Ethanol solution (ethyl alcohol) 
Ethanol solution (ethyl alcohol) 

   
14.3 Transport hazard class(es)  
 ADR/RID 

IMDG 
IATA 

Class 3: Flammable liquid 
Class 3: Flammable liquid 
Class 3: Flammable liquid 

   
 Packing label 

 
   
14.4 Packing group  
 ADR/RID 

IMDG 
IATA 

III 
III 
III 

   
14.5 Environmental hazard  
 ADR/RID 

IMDG 
IATA 

No 
No 
No 

   
14.6 Special precautions for 

user 
No data available. 

 

SECTION 15: REGULATORY INFORMATION 

This safety data sheet complies with the requirements of Regulation (EC) No. 1907/2006. 
   

15.1 Safety, health and environmental regulations/legislation specific for the substance or 
mixture  

 Take note of regulation (EC) 1272/2008 on the classification, labelling and packaging of 
substances and mixtures. 

 Take note of the control of substances hazardous to health (COSHH) regulations, 2002. 
 Take note of directive 98/24/EC on the protection of the health and safety of workers from 

the risks related to chemical agents at work. 
 Take note of directive 92/85/EEC on the protection of the health and safety of pregnant 

workers. 
 Take note of directive 94/33/EC on the protection of young people at work 
 Take note of workplace exposure limits, 2005 (EH40) 
  
15.2 Chemical safety assessment  
 For this product a chemical safety assessment was not carried out. 

 

SECTION 16: OTHER INFORMATION 

 Full text of H-statements referred to under sections 2 and 3. 
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 H226 Flammable liquid and vapour 
 H302 Harmful if swallowed 
 H319 Causes serious eye irritation 
   
 Full text of P-statements referred to under section 2. 
 P101 If medical advice is needed, have product container, or label at 

hand. 
 P102 Keep out of reach of children. 
 P103 Read label before use. 
 P210 Keep away from heat, hot surfaces, sparks, open flames and other 

ignition sources. No smoking. 
 P261 Avoid breathing vapours. 
 P271 Use only outdoors or in a well-ventilated area. 
 P305 + P351 + P338 IF IN EYES: Rinse cautiously with water for several minutes. 

Remove contact lenses, if present and easy to do. Continue 
rinsing. 

   
 Acronyms  
 STOT Specific-target organ toxicity. 
 STEL Short-term exposure limit. 
 TWA Time-weighted average. 
 LC50 Lethal concentration - concentration at which 50% of the 

population is killed. 
 LD50 Lethal dose – dose at which 50% of the population is killed in a 

given period of time. 
 IC50 Inhibitor concentration – concentration of an inhibitor where the 

response/binding is reduced by half. 
 IARC International agency for research on cancer. 
 ADR/RID European agreement concerning the international carriage of 

dangerous goods by road and railway. 
 IMDG International maritime dangerous goods code. 
 IATA International air transport association. 
 PBT Persistent, bioaccumulative and toxic. 
 vPvB Very persistent, very bioaccumulative. 
   
 Further information  
 The information in this Safety Data Sheet should be provided to all who will use, handle, 

store, transport or otherwise be exposed to this product. This information has been 
prepared for the guidance of plant engineering, operations, management and for people 
working with or handling this product. This information is believed to be reliable and 
correct at the Revision Date, and represents the best information currently available and 
known by BCB International Ltd. However, BCB International Ltd makes no guarantee or 
warranty, express or implied, with respect to such information and we assume no liability 
and anticipated used and is for the material without chemical additions or alterations. 
Users should make their own investigations to determine the suitability of the information 
for their particular purposes. It is the responsibility of the user to undertake a suitable risk 
assessment/COSHH assessment prior to using the material. 
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Appendix 8. Ceram Soot Analysis Report 
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Appendix 9. Ceram Calorific Analysis Report Appendix  

 

Test Results:

BCB International

Unit 21

Stradey Business Park

Llangennech

Llanelli

SY4 8YP

PHYSICAL TESTING REPORT

Fire DragonReport of Tests on:

Your Reference: FD

Ceram Reference: (131676)-8127 

22-May-2013Date Reported:

09-Apr-2013Date Logged:

FAO: Mr Stephen Hughes

0000021034Order Number: 

14-May-2013 16-May-2013toDate(s) of Test(s):

0013

By Bomb Calorimetry BS EN 15400:2011 & PT49

Determination of Net & Gross Calorific Value of Solid Recovered Fuels

Sample Basis As Received112
Gross Calorific Value: 27.8924 MJ/kg113
Nitrogen: Default Setting as in E.4 of BS EN 15400:2011112

Hydrogen values are used to calculate the net CV at constant volume. If the H content is not determined then the net CV is take n
from the linear regression fit of the net CV as a function of gross CV.

Opinions and interpretations expressed herein are outside the scope of UKAS Accreditation.

End of Test Report

 

Author
Mr Simon Hall

 

is taken for the accuracy of the sampling unless this is done under our own supervision.  This report shall not be reproduced i n part without the written
This report is issued in accordance with the Conditions of Business of Ceram Research Limited and relates only to the sample(s)  tested.  No responsibility

approval of Ceram Research Limited, nor used in any way as to lead to misrepresentation of the results or their implications.

Ceram is the trading name of Ceram Research Limited.  Registered in England No.  1960455  Registered Office as above.

Page 1 of 1
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Test Results:

BCB International

Unit 21

Stradey Business Park

Llangennech

Llanelli

SY4 8YP

PHYSICAL TESTING REPORT

Zip Military Report of Tests on:

Your Reference: ZIP

Ceram Reference: (131676)-8128 

22-May-2013Date Reported:

09-Apr-2013Date Logged:

FAO: Mr Stephen Hughes

0000021034Order Number: 

14-May-2013 16-May-2013toDate(s) of Test(s):

0013

By Bomb Calorimetry BS EN 15400:2011 & PT49

Determination of Net & Gross Calorific Value of Solid Recovered Fuels

Sample Basis As Received112
Gross Calorific Value: 34.8914 MJ/kg113
Nitrogen: Default Setting as in E.4 of BS EN 15400:2011112

Hydrogen values are used to calculate the net CV at constant volume. If the H content is not determined then the net CV is take n
from the linear regression fit of the net CV as a function of gross CV.

Opinions and interpretations expressed herein are outside the scope of UKAS Accreditation.

End of Test Report

 

Author
Mr Simon Hall

 

is taken for the accuracy of the sampling unless this is done under our own supervision.  This report shall not be reproduced i n part without the written
This report is issued in accordance with the Conditions of Business of Ceram Research Limited and relates only to the sample(s)  tested.  No responsibility

approval of Ceram Research Limited, nor used in any way as to lead to misrepresentation of the results or their implications.

Ceram is the trading name of Ceram Research Limited.  Registered in England No.  1960455  Registered Office as above.

Page 1 of 1
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Test Results:

BCB International

Unit 21

Stradey Business Park

Llangennech

Llanelli

SY4 8YP

PHYSICAL TESTING REPORT

Hexamine Report of Tests on:

Your Reference: HEX 1 

Ceram Reference: (131676)-8129 

22-May-2013Date Reported:

09-Apr-2013Date Logged:

FAO: Mr Stephen Hughes

0000021034Order Number: 

14-May-2013 16-May-2013toDate(s) of Test(s):

0013

By Bomb Calorimetry BS EN 15400:2011 & PT49

Determination of Net & Gross Calorific Value of Solid Recovered Fuels

Sample Basis As Received112
Gross Calorific Value: 29.5395 MJ/kg113
Nitrogen: Default Setting as in E.4 of BS EN 15400:2011112

Hydrogen values are used to calculate the net CV at constant volume. If the H content is not determined then the net CV is take n
from the linear regression fit of the net CV as a function of gross CV.

Opinions and interpretations expressed herein are outside the scope of UKAS Accreditation.

End of Test Report

 

Author
Mr Simon Hall

 

is taken for the accuracy of the sampling unless this is done under our own supervision.  This report shall not be reproduced i n part without the written
This report is issued in accordance with the Conditions of Business of Ceram Research Limited and relates only to the sample(s)  tested.  No responsibility

approval of Ceram Research Limited, nor used in any way as to lead to misrepresentation of the results or their implications.

Ceram is the trading name of Ceram Research Limited.  Registered in England No.  1960455  Registered Office as above.

Page 1 of 1
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Test Results:

BCB International

Unit 21

Stradey Business Park

Llangennech

Llanelli

SY4 8YP

PHYSICAL TESTING REPORT

Utility Flame Report of Tests on:

Your Reference: UF

Ceram Reference: (131676)-8130 

22-May-2013Date Reported:

09-Apr-2013Date Logged:

FAO: Mr Stephen Hughes

0000021034Order Number: 

14-May-2013 16-May-2013toDate(s) of Test(s):

0013

By Bomb Calorimetry BS EN 15400:2011 & PT49

Determination of Net & Gross Calorific Value of Solid Recovered Fuels

Sample Basis As Received112
Gross Calorific Value: 21.5478 MJ/kg113
Nitrogen: Default Setting as in E.4 of BS EN 15400:2011112

Hydrogen values are used to calculate the net CV at constant volume. If the H content is not determined then the net CV is take n
from the linear regression fit of the net CV as a function of gross CV.

Opinions and interpretations expressed herein are outside the scope of UKAS Accreditation.

End of Test Report

 

Author
Mr Simon Hall

 

is taken for the accuracy of the sampling unless this is done under our own supervision.  This report shall not be reproduced i n part without the written
This report is issued in accordance with the Conditions of Business of Ceram Research Limited and relates only to the sample(s)  tested.  No responsibility

approval of Ceram Research Limited, nor used in any way as to lead to misrepresentation of the results or their implications.

Ceram is the trading name of Ceram Research Limited.  Registered in England No.  1960455  Registered Office as above.

Page 1 of 1
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Appendix 10. Flash & Fire Point Analysis Report 
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Appendix 11. MSL Bactericidal Efficacy Test Results 
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Appendix 12. MSL Shelf-Life Test Results (5 Years)  
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Appendix 13. DEKRA Gel Transport Classification Report 
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Appendix 14. MoD (Interscience) Performance Tests  
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Appendix 15. Report by Taffs TV – Ex 22 SAS, Operational Research 

(R & D) 

 

Test Report 

Test dates between 9th March 19 – 12th March 19 

Location: Vannøya, Northern Norway. (70°10'54.88"N 19°42'2.89"E) 

Test conditions during the day: Were generally between -2oC & -4oC Still air temperature. and up to -11oC with wind chill. 

(gusting) 

Test conditions during the evening: Were generally between -2oC & -6oC Still air temperature, up to -12oC with wind chill. 

(gusting) 

Wind speed: Up to 30 mph 

 

Precipitation: Overall approximately 20% 

Humidity: Approximately 60% 

Weather: Dull overcast most of the time, with some sunny intervals and light to moderate snow, on times creating white out 

conditions when the snow was wind driven. 

Location: The exact test locations were a, located approximately 50 metres from the sea within a secluded bay. 70° 3'14.16"N 

19°50'48.86"E and b, on an exposed point 70° 2'47.80"N 19°52'57.01"E 

 

Equipment used:  FireDragon solid fuel provided by BCB int, Cardiff.  

6 x 27gram blocks of solid fuel.  

The outside of the packaging was labelled with an NSN number which was: 9110-99-426-2694 
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Also, a multifuel cooker – a small folding cooker with a windshield. 

The NSN number shown on the packaging was: 7310-99-587-4226 

Standard British army 2-part mess tin NSN number 7350-99-973-6265 

 

Test Methodology:  Approximately 500ml of water was added to the mess tin from our canteen. 

1 block of fuel was opened with thin Marino gloves on. 

The block was placed into the central fuel receiver in the stove. This was ignited using windproof/waterproof matches.  

The mess tin with water was then placed on top of the cooker and covered by the other mess tin and allowed to cook. This 

boiled in approximately 9 minutes. The weather conditions at the time were windy with gusts up to 20 mph, and with light to 

moderate snowfall and the air temperature at the time was -9.8oC. (with wind-chill) 

                   

Conclusion: The product lit quickly and easily and burned very well. It was never blown out by the wind. The test was carried 

out a number of times and building a ‘snow wind break’ around the cooker and mess tins helped with boiling times. 

We then went on to use the fuel during the four days of the camp for water heating and cooking. We were overall, very impressed 

with the performance of the fuel during the four days of trialling. It performed very well, and we used it as our primary fuel source 

for cooking whilst under test conditions (camping on the water front) 

Signed: 

Name: A. Wood 

Ex 22 SAS, Operational research (R and D). 

Expedition and Adventure TV Guide and consultant 

Date: 19 March 2019 
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Appendix 16. Intertek sub-zero test report 
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Appendix 17. Testimonial Letter Leidos Supply Limited  
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Appendix 18. FireDragon v Wood Comparison 
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47.5 70.6 40.8 4.8 269.2 6031.7 204890.4 18.9 11.6 Average T1 1100g Beech 
logs on open fire 

45.0 75.1 29.4 5.0 278.0 6505.3 204638.6 19.3 12.3 Average T2 

45.0 75.1 34.7 5.2 294.2 7645.6 205109.9 21.5 13.1 Average T8 

45.8 73.6 35.0 5.0 280.5 6727.5 204879.6 19.9 12.3 Average Beech Logs   

                      

37.5 75.4 1.6 2.0 28.4 4824.9 205623.0 19.6 12.2 Average T3 500g Fire 
Dragon Fuel in 
medium 
(clean 
container) 

38.0 75.0 1.6 2.1 35.8 5035.2 205816.6 19.9 12.1 Average T4 

39.5 72.7 1.5 2.1 42.2 
5078.0 206048.3 20.3 12.0 Average T5 

38.3 74.4 1.6 2.0 35.5 
4979.4 205829.3 19.9 12.1 Average Fire Dragon 

Fuel 
  

 

 NOT NORMALISED to 
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47.5 70.6 40.8 4.8 269.2 6031.7 204890.4 18.9 11.6 Average T1 1100g 
Beech logs on open fire 

45.0 75.1 29.4 5.0 278.0 6505.3 204638.6 19.3 12.3 Average T2 

45.0 75.1 34.7 5.2 294.2 7645.6 205109.9 21.5 13.1 Average T8 

45.8 73.6 35.0 5.0 280.5 6727.5 204879.6 19.9 12.3 
Average Beech 
Logs 

  

                      

37.5 75.4 1.6 2.0 28.4 4824.9 205623.0 19.6 12.2 Average T3 500g Fire Dragon Fuel in 
medium (clean container) 

38.0 75.0 1.6 2.1 35.8 5035.2 205816.6 19.9 12.1 Average T4 

39.5 72.7 1.5 2.1 42.2 5078.0 206048.3 20.3 12.0 Average T5 

48.5 63.9 1.5 2.1 43.8 4758.1 206742.2 20.7 11.2 Average T6 500g (used container) 

32.5 80.0 1.2 2.4 50.0 5938.4 205360.0 21.0 12.0 Average T7 460g (used container) 

39.2 73.4 1.5 2.1 40.0 5126.9 205918.0 20.3 11.9 
Average 
FireDragon Fuel 

  

Client: 
Fire 
Dragon 

Open 
Fire 

       Client: 
Fire 
Dragon 

Open Fire 
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Test Fuel: Beech wood logs    

 
Test Fuel: Fire Dragon fuel   

Test Type: Nominal 
Heat Output 

Test 1 Test 2 Test 8 Mean  
 

Test Type: Nominal 
Heat Output 

Test 3 Test 4 Test 5 Mean  

Date of Test 23/09/19 23/09/19 23/09/19 
 

Date of Test 23/09/19 23/09/19 23/09/19 

Mean Flue Draught Pa 11.60 12.30 13.10 12.33 
 

Mean Flue Draught Pa 12.20 12.10 12.00 12.10 

Mean Flue Gas 
Temperature (oC) 

70.60 75.10 75.10 73.60 
 

Mean Flue Gas 
Temperature (oC) 

75.40 75.00 72.70 74.37 

Mean Ambient Temperature 
(oC) 

18.90 19.30 21.50 19.90 
 

Mean Ambient 
Temperature (oC) 

19.60 19.90 20.30 19.93 

Mean CO2 emissions (%) 0.60 0.65 0.76 0.67 
 

Mean CO2 emissions (%) 0.48 0.50 0.51 0.50 

Test Duration (h) 0.79 0.75 0.75 0.76 
 

Test Duration (h) 0.62 0.63 0.66 0.64 

Measured Heat Output (kW) 2.38 2.51 3.15 2.68 
 

Measured Heat Output 
(kW) 

2.09 2.84 2.86 2.60 

Mean CO at 13% O2 (%) 0.42 0.41 0.48 0.44 
 

Mean CO at 13% O2 (%) 0.05 0.07 0.08 0.07 

Mean CO at 13% O2 

(mg/m3) 
5278 5148 6004 5477 

 
Mean CO at 13% O2 

(mg/m3) 
645 852 1055 851 

Mean OGC at 13% O2 

(mg/m3) 
1035 705 916 885 

 
Mean OGC at 13% O2 

(mg/m3) 
47 49 49 48 

Mean NOx at 13% O2 

(mg/m3) 
155 153 175 161 

 
Mean NOx at 13% O2 

(mg/m3) 
75 82 87 81 

Mean PM at 13% O2 

(mg/m3) 
65 110 94 94 

 
Mean PM at 13% O2 

(mg/m3) 
4 1 9 5 

 
Testing conducted by BRSIA Limited on 26th September 2019. 
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Appendix 19: FireDragon v Flameless Ration Heater 

 

 

 

   1 

Comparison between masses of FireDragon Solid 27g block and Flameless Ration Heater. 
 
Executive Summary 
 

• FireDragon provides heat at roughly 3x the efficiency of Flameless Ration Heaters. 

• FireDragon is roughly 50% lighter when unused, versus Flameless Ration Heaters. 

• FireDragon is roughly 23 times lighter when used, versus Flameless Ration Heaters. 
 
 
Introduction 
 
Flameless ration heaters (FRH) are issued to US DoD soldiers for heating Meal, Ready-to-eat, 
(MRE) food packs. They offer a means of heating food without using fire but are 
fundamentally flawed as they require water to trigger the chemical reaction, allowing heat 
generation. Water is a precious resource in the field, so cannot be used lightly, considering 
the water used is non-retrievable after use in a FRH. 
FireDragon is a novel, globally-patented, solidified ethanol ration heater, developed in the 
UK, which has already been adopted by the UK MoD as their sole cooking fuel. UK MoD 
recognised the requirement for change from a dated fuel such as hexamine to a novel, non-
toxic fuel such as FireDragon. FireDragon (FD) bested all competition in terms of 
performance and emissions in independent testing, prior to approval by UK MoD. 
 
Experimental 
 
Tests were performed to calculate the residual waste, including packaging, which a soldier 
would have to carry after use of FRH and FD, as well as theoretical determinants to 
determine cooking efficiency of both systems.  
Both systems, FD and FRH, were used as per their issued instructions and the resulting 
waste was calculated in full.  
The sealed FRH was weighed. 45cm3 of cool tap water was added to a HotPack brand FRH, 
which was then lightly sealed with Sellotape and left laid flat on a heatproof surface. The 
resulting reaction was allowed to proceed to completion and the resulting system was 
weighed. 
A sealed, production sample of FD was weighed. The lid was then removed, and the FD 
block was placed in a metal tray, atop a heatproof surface, and ignited with use of a flint 
and striker. The resulting combustion was allowed to proceed to completion and the metal 
tray and residue was allowed to cool. The resulting residue was weighed and combined to 
the mass of the empty packaging to give a total waste mass. The % mass of the residue, 
versus the FD block, was also measured. 
Masses were weighed using a calibrated Ohaus Navigator measuring balance. Volumes were 
measured using a Academy Grade B Borosilicate 50cm3 measuring cylinder. 
 
Results 
 
Flameless ration heater; 

 1 2 3 Average 

Mass before/ g 46.10 44.86 45.41 45.46 
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Appendix 20: French MoD FireDragon Test Report 
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Summary of French MoD lab test results on 27g FireDragon tablets are: 

• 1st  test: 6 FD fuel tablets were stored for 8 days in a 38ºC atmosphere with 92% relative humidity 

• 2nd test: the 6 FD fuel tablets were stored for 2 days in a 55ºC atmosphere 

• 3rd test: Combustion test 
 

Results: no leaks either before or after the storage tests.  After the storage tests the fuel was easy to 

light and burnt fully. 
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Appendix 21: Polish MoD FireDragon vs Aidpol Test Report 
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Appendix 22: French MoD FireDragon vs Esbit for ‘Hansa’ setup 

MoD 2018 Report – FireDragon vs Esbit for ‘Hansa’ setup 

 

Executive summary 

• FireDragon improved heating over hexamine by 17-33%.  

• 18g and 27g of FireDragon maintained a rolling boil, where hexamine could not. 

• FireDragon is known to be less toxic than hexamine. 

• FireDragon can double as an antibacterial hand-cleanser. 

• Hexamine was malodorous in use. 

Introduction 

The French MoD have specified guidelines for their ration-heater fuel, in a view to welcome competition against hexamine-based 

sources. FireDragon is an innovative fuel, using ethanol as the flammable component. FireDragon has recently been accepted by the UK 

MoD as their ration-heater fuel of choice, besting the competition including hexamine. FireDragon has been developed to be of low 

overall toxicity, low soot as well as other properties including, but not limited to, antibacterial properties for use as a hand-cleanser.  

Process 

Controlled testing of the heating receptacles was performed as below: 

• 300cm3 of cooled water, approximated to 10°C (± 3.0°C). 

• A previously unused Hansa tin was used, after emptying the contents. 

• The BCB folding cooker was used throughout without use of windshields. 

• The BCB folding cooker and Hansa tin were cleaned between tests to ensure residues from previous tests didn’t negatively 

affect results. 

• The thermometer probe used was allowed to sit in lukewarm water between tests to allow quick dissipation of heat from 

previous tests. 

Testing required use of a Class B 500cm3 measuring cylinder to measure 300cm3 of water per test. Masses of fuel were weighed on a 

calibrated OHAUS laboratory scales to 2 decimal places. Temperature profile was recorded on a Raspberry pi-based temperature logger. 

Starting temperature was measured using a calibrated E.T.I LTD Water-Resistant Thermometer. A new, previously unopened, production 

unit/pot of fuel was used to weigh values per test. Tests were conducted to 8 minutes to directly compare to the French MoD 

specification. Where starting temperatures were over 10°C, the time over a difference of 45°C was measured. 

‘Esbit’-brand hexamine tablets were used for these tests. 

Conclusion 

• 7g FireDragon adequately reaches the 55°C but leaves little scope for external influences. 

• 7g FireDragon exceeds the specification, with an improvement of circa 17.3% over hexamine. 

• 18g FireDragon exceeds the specification, with an improvement of circa 23.6% over hexamine. 

• 27g FireDragon massively exceeds the specification, with an improvement of 32.6% over hexamine. 

• FireDragon was largely odourless prior to the burn and during the burn. 

• Hexamine was strongly malodorous prior to the burn and during the burn. 

• Hexamine left a sticky residue, whereas FireDragon residue was easy to remove from the receptacle. 

• FireDragon proved easier to light, with a flint and striker, whereas hexamine required a couple of seconds contact with a match 

to ignite. 

• FireDragon propagated the flame across its surface quicker than hexamine, which appeared to have a definite ‘warm-up’ time. 

• FireDragon self-extinguished quickly with no obvious loss in performance over the last 1 minute of burn. Hexamine lost 

performance over the last 1 minute 30 seconds with no obvious heating of water over the last 1 minute. 

  



BCB International FireDragon Fuels 2021 Page 119 of 143 
 

 
 

Annex 1  

Fuel type Mass /g H2O temperature 

/°C 

Air 

temperature 

/°C 

Burn time 

/mm:ss 

10-55°C time 

/mm:ss 

FireDragon (7g) 7.05 7.3 24.0 4:24 3:15 

FireDragon 

(18g) 

18.02 9.6 24.0 8:03 3:03 

FireDragon 

(27g) 

27.10 10.3 24.0 10:37 2:47 

Hexamine (7g) 7:05 12.1 24.0 9:01* 3:52 

*The final 1:00 (mm:ss) of the burn did not influence the temperature of water. It was an extremely small flame. Conversely, FireDragon 

self-extinguishes abruptly, so the final burn times correspond to the end of heating period. 

The values listed above are averages of 3 tests per fuel. There were no anomalous results.  

Annex 2 

 

 

1. Graph for 7g FireDragon vs time to heat 300cm3 water in ‘Hansa’ type tin. Maximum temperature reached was 69.0°C. 

 

 

2. Graph for 18g FireDragon vs time to heat 300cm3 water in ‘Hansa’ type tin. Maximum temperature reached was 100°C, which is 

visually represented by a rolling boil. 

 



BCB International FireDragon Fuels 2021 Page 120 of 143 
 

 
 

 

3. Graph for 27g FireDragon vs time to heat 300cm3 water in ‘Hansa’ type tin. Maximum temperature reached was 100°C, which is 

visually represented by a rolling boil. The rolling boil was visible for the remainder of the burn up to 10 minutes 37 seconds. 

 

 

4. Graph for 7g Esbit vs time to heat 300cm3 water in ‘Hansa’ type tin. Maximum temperature reached was 84°C. 
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Annex 3 

 

Above image shows setup of Hansa tray with FireDragon in BCB Folding cooker. 

 

Above Image shows side view of Hansa tray with FireDragon. 

 

Above image shows side view of Hansa tray with Esbit. 
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Above image shows slow propagation of flame on right hand side of Esbit block. 

 

Above shows packaging solution for 3x full sized (27g) blocks of FireDragon with BCB Folding cooker and windshield. Below image shows 

expanded setup for ease of viewing. 
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Above image shows closed cooker with fuel tablets inside to show compact design. 

 

Above shows top profile of 18g FireDragon tablet (left) versus 27g FireDragon tablet (right). Below shows side view of the above fuel 

tablets. 

 

 

Above image shows top profile of 18g FireDragon tablet (left) versus 14g Esbit tablet (right). Below shows side view of the above fuel 

tablets. 
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Above, the residual soot after 1 burn of FireDragon Solid. The ‘blacking’ on the base of the tin is from successive, high-temperature trials 

with FireDragon which burnish metals. Below, the shiny residue remaining from one burn of hexamine. This hard-waxy residue was 

impossible to remove with a damp, or dry, paper towel. 

 

Both hexamine and FireDragon received a soot index of 0.00, relating to the emission of smoke as carried out by Ceram test house, as 

below; 
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Above is result for FireDragon Solid. 

 

 

Above is result for hexamine. 
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Mi itar  Mu  fue   oo er   ste s

 These co pact   ight eight s ste s are the modern, eco frien   and 
fast way to heat and cook your military ra ons in the  eld. 

 They include FireDragonwhich can also be used to sani se  our han s  

 They all use the patented FireDragon and can also use other so i  or ge  
fue s 

 The  AT , patrol and  rusader cookers will also burn some  i ui  fue  

 All systems can be packed with the other non food items to your speci c 
needs  sub ect to minimum order quan  es. 

                
       

 roudly made in 
 reat  ritain

    System  atrol  rusader System AT 

Appendix 23: BCB International FireDragon Military cooker systems 

presentation 
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   nnova ve  o pact   ste s

 ontents M E   ste           

FireDragon Fue    oc   x  gram  . o   x 1 gram   . o    x   gram  1o  

 oo er Flat fold  ini Folding with windshield

Matches an   tri er in  aterproof bag       

 ater  uri ca on tab ets one per  itre    

 efuse sac 1   

 ooth pic s    

 a on  ripper 1 1 1

 ac e   i e  x . x .  inch  .   x   x 1.  inch  .  x  .   x 1 inch

 ac e   eight  .  o      gram  .1 o      gram    o       gram 

 a es  o e     1           

                        
 ompact  a on  ea ng  it containing everything 
required to easily heat food ra ons while in the  eld. 
 o tools required. 
This kit includes a cooker with three   gram   .  o   
FireDragon eco fuel tablets, which are su cient to heat 
three meals, plus matches and water puri ca on 
tablets and a handle for your utensils. 

 ontent:
  etal  at folding cooker 
   x FireDragon eco fuel tablets   g  
  ook of    matches 
  ater puri ca on tablets     
  etal gripper handle 
  acked in waterproof, easy open wrapper
 Toothpicks    
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 ompact  a on  ea ng  it containing everything required to 
easily heat food ra ons while in the  eld.  o tools required. 
This kit includes a cooker with three 1  gram   .  o   
FireDragon eco fuel tablets, which are su cient to heat three 
meals, plus matches and water puri ca on tablets and a 
handle for your utensils.
Alterna vely it can be used with    gram  1 o   Firedragon, 
other solid, gel or some liquid fuels

 ontent:
  etal mini cooker 
   x FireDragon eco fuel tablets 1  gram   .  o  
  ook of    matches 
  ater puri ca on tablets     
  acked in waterproof, easy open wrapper
  a on  ripper

                          
Folding  ompact  a on  ea ng  it containing everything required to 
easily heat food ra ons while in the  eld.  o tools required. This kit 
includes a cooker with three   gram  1 o   FireDragon eco fuel tablets, 
which are su cient to heat three meals, plus matches and water 
puri ca on tablets and a handle for your hot ra on.

 ontent:
  etal folding cooker with windshield 
   x FireDragon eco fuel tablets    gram  1 o  
  ook of    matches 
  ater puri ca on tablets     
  acked in waterproof, easy open wrapper
  a on handle
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 riginally designed to meet the changing requirements of the 
future combat solider.  
An integral folding arm allows the cup to  t securely over a fuel 
crucible where gel fuel or solid fuel blocks can be lit. 

 n transit, the cooker nests neatly and compact beneath     s 
 rusader  up and will  t inside the water bo le. 

This set consists of   las c  ug    AT   ater bo le,  rusader 
 up  id,  rusader  up,  rusader  ooker,  ulu  elt pouch,, 
Fireball Flint and Striker.
 nnova ve solid and gel fuel  eld cooker.
 oils    ml  1  o   of water in about   minutes.
as use  b   HE       H M        ontents:

1 x  ouch 
1 x Flint   Striker
1 x  rusader  ooker   ,  igh quality aluminium 
1 x  rusader  up    Silver   igh quality steel 
1 x  AT   anteen    ug 
1 x  id

 eight      grams    . o  
 roduct code     1 

  ean   reen   
 ustainab e

      ife on Earth no   epen s on us  

 ased on bio ethanol, Fire      is sustainable and not a 
fossi  fue . 
 t is a safer fue  for both the user   the environ ent  
Fire      outperforms all  other solid fuels .

     

This fue for the future 

  s sustainable
  ooks quickly
  urns intensely
  s easy to light
 Safe to carry transport
  ives o a very li le soot or

nasty smells

Fire        bio 
ethano  purit  is ver  
high at appro i ate   
    

Han    eanser      eather

 uic    eas    ean burn 
to  ight
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Fire      is more e cient        g  
than kerosene, methyl esters, or 

para n. 
Though not as e cient as    , which is 

approx.       g.

 Made from natural ingredients

  on to ic

  ll weather

  ong burn

FireDragon compared to Flameless  a on  eater
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Clean  io Fuel  Fuel for our future
For defence users

www .firedragonfuel.com

Firedragon is 

 . Environmentally friendly

 .  owerful burn

C. Safe and clean to use.

  

 ested and 
delivers.

1

 oa    ood Health and  ell Being
 oa    Ensure access to affordable,

reliable sustainable modern energy

 oa     ife on  and

 oa     limate ac on

Firedragon is made from recycled wasted vegetation and with a     purity. 

 t is therefore an environmentally friendly  green and clean fuel.

 s such it will help address some of the    Sustainable  evelopment 

 oals  most notably  

Environmentally 

friendly

                                       

Sir  avid  ttenborough 

 reen and clean fuel in recyclable packaging.  

Appendix 24: BCB International Defence 

Presentation 



BCB International FireDragon Fuels 2021 Page 132 of 143 
 

 
 

 

 

 

 

 
 

 

 

 

 Clean burn  doesn t dirty 

cooking e uipment.

 Fast boil and long burn  high 

heat output

 Can be used in a range of 

e isting cooking systems

 Made from natural 

ingredients

  on to ic

  ll weather

  ong burn

 Can be packed with food

  aterproof and lightweight.

  ir transportable

 Safe for indoor   tent use

Environmentally 

friendly

Fire        bio ethanol purity is 

very high at appro imately    .

 

FireDragonis  high 
performance and
     eather

 hich means  i t can be l i t 
and used in harsh 

condi ons  such as  ra in or 
snow.

FireDragonis
 uic    Eas  to  ight
And doesn’t take much 
to get i t going. A spark 
or a  match wi l l  su ce 
to l ight Fi reDragon

FireDragoncan be safely 
be used as  a  natura l

Han   ani ser
 hich can prevent germs 
and diseases  spreading 
when handl ing food prior 

to cooking

  ase  on bio  
ethano   FireDragon
is sustainab e an  
not a fossi  fue  

  t is a safer fue  for 
both the user an  the 
environ ent

 FireDragon a so 
outperfor s a   other 
so i  fue s

Fue  for the future is:
  ustainab e
  oo s  uic   
  urns intense  
  s eas  to  ight
  afe to carr  an  

transport
  ives o  ver   i  e 

soot or heavi   
po  u ng fu es 

Environmentally 

friendly
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 owerful high

performance

Fire ragon has a greater energy density and higher calorific 

value at   .    M   g compared to hexamine at   .  M   g. 

 n e tensive field and laboratory 

testing by the  ritish  rmy  

Fire      proved to be the

best of all solid fuels tested.

 he  ritish  rmy replaced 

he amine with Fire ragon

in     .

 

 

  

  

  

  

1  

1  

       1 
 

1 
 

1 
 

 1
 

  
 

  
 

  
 

  
 

  
 

  
 

  
 

  
 

  
 

 1
 

  
 

  
 

  
 

  
 

  
 

  
 

  
 

Te
m
pe

ra
tu
re
  
o 

Time  s

Average heat 1  grams Fi redragon vs   examine

Fire Dragon

 examine

Ethanol not only is very powerful with a high calorific concentration it also 

delivers its energy quickly, so getting to the boil quicker.  hich is important 

for soldiers.

  H  

 t is all in the 

science.

 he small molecular chain 

takes a small amount of 

energy to release more 

energy.

Also the  xygen molecule 

helps its combustion.

 owerful high

performance 
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BCB  

 

 

 

 

 

 

 

 

 owerful high

performance

 est FireDragon      Mins He a ine

Time to boil to           1 

Time to boil to           1 

Time to boil to             

FireDragon      ore energ  than He a ine 
          co pare  to           

 examine doesn’t 
achieve a boil

 

 lick to add text

 e amine claims to be 

   dorless.  t smells acrid which is the ammonia .

   ow smoke.  igh levels of soot are produced. (Ceram report)

   on  to ic. In concentrations over  .16   ie when used as a fuel, it is highly 

toxic. Its toxicity index is  .55 ( Interscience report) as its toxicity should be 

measured when used as intended ie burnt as a fuel it gives off  itrogen 
oxides    x , Ammonia, Formaldehyde and in some formula s peroxides.

  Safe yet it produces high levels of hydrogen cyanide and particulate matter. 

As well as high levels of carbon dioxide, methane and carbon monoxide, all 

bad for your health, our planet and the climate.

                                                              
                                                                

      

Safe and 

clean.
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 e amine claims to be 

    ow smoke.

 et its safet   ata sheet a vises:
 Avoid breathing its dust, fumes, 

gases, mist, vapours or spray. 

  ontaminated work clothing should 

not be allowed out of the workplace

  ear protec ve gloves protec ve 

clothing eye protec on face 

protec on 

  ash contaminated clothing before 

reuse 

 Storage Store in a well ven lated 

place.

 atch for yourself here  

 rotec ve E uip ent an   recau ons for Fire

 ear self contained breathing apparatus pressure demand,  S A    S  approved or 

equivalent  and full protec ve gear.

 ear personal protec ve equipment. Avoid inges on and inhala on. Avoid dust forma on.

 s safe and 

clean.

1 

 e amine claims to be 

   dorless.  et its safet   ata sheet a vises:

Ha ar ous Deco posi on  ro ucts an  on burning:

 arbon  ono i e        arbon  io i e        

 itrogen o i es           onia  For a  eh  e 

 Avoid breathing 

dust fume gas mist vapours spray 

  ear protec ve gloves protec ve clothing eye 

protec on face protec on 

  ash contaminated clothing before reuse 

 Storage Store in a well ven lated place.

 rotec ve E uip ent an   recau ons

for Fire

  ear self contained breathing 

apparatus pressure demand, 

 S A    S  approved or 

equivalent  and full protec ve gear.

 Should not be released into the 

environment.

  ear personal protec ve equipment. 

Avoid inges on and inhala on. Avoid 

dust forma on.

 Do not get in eyes, on skin, or on 

clothing.

In  ikipedia hexamine odour is listed as 

                     
 t does contain a high   of ammonia a er all.

 s safe and 

clean.
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 e amine claims to be 

   Safe.  et its cau ons an   eb site state:

    pto s   e ects  both acute an  

 e a e     pto s of a  ergic 

reac on  a  inc u e 

rash  itching  s e  ing  

troub e breathing   i  iness  

 ng ing of the han s an  feet  

 ight hea e ness  chest pain  

 usc e pain an   ushing 

  he to ico ogica  proper es have not 

been fu    inves gate  

He a ine is nor a     i e   ith       

                                   a ar s 

state ents inc u e 

 Ma  cause respirator  irrita on

  uspecte  of  a aging the unborn chi   

 Ha ar ous Deco posi on  ro ucts an  on 

burning:  arbon  ono i e        arbon 

 io i e         itrogen o i es        

   onia  For a  eh  e  an   ero i es 

 Ecoto icit  Do not  ush into surface  ater 

or sanitar  se er s ste  

 Do not a  o   ateria  to conta inate 

groun   ater s ste  

 Do not e pt  into  rains 

E plosives risk.

Hexamethylenetetramine is 

the base component to 

produce  D .  t shou   not be re ease  into the environ ent.

 s safe and 

clean.

1 

 e amine claims to be 

    on  to ic.  ts safet   ata sheet a vises:

                           

                         

                               

                          

                     

                           

                           

                   

 F    S      ash with plenty of soap 

and water

 f skin irrita on or rash occurs   et 

medical advice a en on 

 epro uc ve  o icit 

 ategory   Speci c target organ toxicity  single 

exposure   ategory   Target  rgans   espiratory 

system.

 cute to icit  an  i  e iate e ects 

 nges on,  D  rat oral  mg kg        , 

  ar culars of main substances contained 

Fishto icit          h  1g l  epomis 

macrochirus Toxic for aqua c organisms      

   h   g l Daphnia  agna         h   ,  g l 

 itroca spinipes      1 d   , g  l 

 seudokirchnerellasubcapitala

  assi ca on This chemical is considered

ha ardous by the   1   S A  a ard 

 ommunica on Standard

 arning:  ay cause an allergic skin reac on

 s safe and 

clean.

Hexamine is prepared by the reaction 

of formaldehyde and ammonia  in an 

acidic environment hexamine is 

converted to toxic formaldehyde

11
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 reenhouse  as Emissions   of savings of 

using Fire      compared to  e amine

 s safe and 

clean.

 est   ra  per gr FireDragon He a ine  ercentage Di erence

 ydrogen  yanide   .   1   

 arbon Dioxide             1.   

 arbon  onoxide   .    .     .  

 itrogen  xides 1.   .1    .  

 ethane   .     1   

 ar culate  a er  .     .       .   1 

 eference  Sustainable  nergy and  nvironment. Title   missions  educ on from  iomass 
 ooking Stove. Stephanie  ames  Sc          1

 

 .  

 .1

 .1 

 . 

 .  

 arbon  onoxide     

 missions  roduced

 arbon Dioxide      

 missions  roduced

 ethane        missions

 roduced

 quivalent amount of

 ethane       as  arbon
Dioxide      

 e
r 
gr
am

 o
f f
ue

l

FireDragon  s  examine

FireDragon  examine

 

 .    

 .    

 .    

 .    

 .  1

 ethane        missions  roduced

 e
r 
gr
am

 o
f f
ue

l

FireDragon  s  examine

FireDragon  examine

 s safe and 

clean.

1 
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 urning he amine releases a very high concentration of 

the worst level    articulate Matter   M carcinogenic 

compounds.  bout the same amount of  M s 

compounds are given off by        cigarettes.

 s safe and 

clean.

 revious  s l ide from  ardi   nivers i ty test          1 quoted 

 H we er, hexamine pr duced  e e s    par cu ate ma er si ni cant y hi her than 

any    the  ue s and caused pr b ems  by b  c in  up the tube  urnace  when 

runnin  the c mbus  n tes n .  his hexamine is there  re n t a  iab e s  u  n t  

decreasin  emissi ns and a  e ia n  ne a  sehea th e ects. 

  urin  tes n    ..                    was   und in the   ter, and the hi hest 

 e e s    C   and CH4 emissi ns at a  i en  me were pr duced by hexamine.

   a   the a terna  e  ue s examined, the  ire ra  n  pr duces the  ewest C  and 

C   emissi ns, with n  CH4 emissi ns and  n y  ery sma   am unt    par cu ate 

ma er. 

Methane has more than    times the warming power of 

carbon dio ide over the first 2  years after it reaches the 

atmosphere. Approx 6   of today s warming is driven by 

methane from human actions.

                                    

1 

             

                                         

                                                                                        

                                                                                             

               

                                                                                                    

                                                                                

 s safe and 

clean.

                                                .

 he  ritish  rmy 

replaced he amine with 

Fire ragon.

1 
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 ested and 
delivers.

Fire ragon is safe to handle and is 

even a proven highly effective hand 

sanitiser  killing   .    in viable 

bacterial counts.

 thanol burningwith it s spectrum depicted.

                                   

                                        

                                    

                                            

          

                                         

                                 

                                      

                 

                                          

                                        

                         1 

Fire ragon  inter  est      
 u  ar  

 FireDragon  as teste   ith       of  ater in 
sno fa   an  an air te perature of        

   b oc  of a fue   as use  an  p ace  into the 
centra  fue  receiver in the fo  ing coo er   he 
FireDragon  as ignite  using  atches 

 FireDragon  it  uic    an  burnt  e    

  t  i n t  i inish fro  the high  in s or  o  
te perature 

  he  ess  n  as p ace  on the top of the 
coo er an  a  o e  to reach the  a e 

  he  ater boi e  in appro i ate      inutes 
 uring  in  gusts of    ph  ith  o erate 
sno fa   

 ested and 
delivers.

1 
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Fire ragon Ease of  se  rial      

Fin ings fro  this F D user stu    ere:

      of users thought FireDragon
 as c ean or ver  c ean  as  e   as 
fast or ver  fast to burn 

     of users thought it  as eas  to 
use an  coo e   ost of their 
 ishes 

     of respon ents thought 
FireDragon  as safe to use 

 Fina          ere ver  happ   ith 
FireDragon fue    hi e the re aining 
    reporte  that the   ere  uite 
happ   ith the fue  

 ested and 
delivers.

1 

 ther  oo ers 

  o pact an   ight eight coo er 

  t can store        gra FireDragonso i  b oc s insi e the stove 

  he fue  receiver he ps to i prove the burn e cienc 
  hich i proves  our coo ing   e an  re uces the
 a ount of fue  nee e  

  an a so be use   ith  ost so i  fue s  ge s
an  so e  i ui  fue s  not petro  

      u ber:                 

 ight eight Mini  oo er

    FireDragonFo  ing  oo er

Ho  s up to        gra or        gra s
FireDragonb oc s insi e the fo  e  c ose  stove 

Mu   Fue      prove  burn   es  
 nc u es  in  guar  to increase burn   es 

FireDragon  gra Fo   F at  oo er    

Ho  s the  gra FireDragonpot 

 he stove is e uippe   ith a  ustab e cup support  ings an  can 
 ithstan   u  p e fo  s an  unfo  s

 eight:    grams
 i e:   x   x  cm

 eight: 11  grams
 i e: 11.  x   x  . cm

 eight:    grams
 i e: 1  x   x  .  cm
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 ideos

 ested and 
delivers.

 1

 ideos   ighting when wet

 ideo   uick boil time

 ested and 
delivers.
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 ideos  Clean  urn  ow Soot

 ideo  Easy to  ight

 ested and 
delivers.

  

    ransport classification         

Class  .   ackaging  roup    

Firedragon will light in   to   seconds with an 

ordinary match.

 e amine takes up to    seconds and needs 

e pensive long burn wind and waterproof matches 

to ignite. 
 his according to    MoD trials and two independent reports.

  ir transportab e

                                              

                            

                             

Ethanol is approx. 25   higher in calorific density 

than hexamine.

www .firedragonfuel.com   
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BCB INTERNATIONAL LTD 

Howell House, Lamby Way Industrial Park, 

Cardiff, 

United Kingdom 

CF3 2EX 

02920433700 

www.bcbin.com    info@bcbin.com  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
BCB is a trading name of BCB International Limited. 

Company Reg. No. 1442485. 
Registered Office: Howell House, Lamby Industrial Park, Cardiff, UK, CF3 2EX. 

http://www.bcbin.com/
mailto:info@bcbin.com

