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Water Mist

 

Silvex-plus -  Wetting agent

Silvex-plus

NFPA 18 -18a-2001

 

 

 

Protein Foam (PF) 

 Fluroprotein Foam FP

FFFP

FFFP

AFFF 

 AFFF(AR-AFFF) 

AR-AFFF 

 (AR-FFFP)
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 class B foam

 

(B)

Perfluoroalkyl And Polyfluoroalkyl Substances (PFAS)

 

 

 

 

ABC

 T.E.C T.E.F Met, L, X Powder 

(ABC) 
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 Class BC- Class D   

 

 

(Co2)

Co2

Co2 

 

FM 200 

FM 200

  FM200FE-13 
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(CEA) – 614FC-5-1-14  HCFC Blend NAF/SIII

HALOTRON 

(HCFC-123) 

(NOVEC 1230) (IG-55) 

(G-541) INERGEN ANERGEN

(ARGON) 

(PHOSTREX) - FS 49 C2FE 25 

 

ColdFire 

 

NFPA-2001 
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NFPA

 

 

 

 

 

 

 

Sat-X 
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 Shamsan.rageh@gmail.com 
Mobile – 00967771578524

mailto:Shamsan.rageh@gmail.com
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Abbreviation   
5- CAS Number ((Chemical Abstracts Service Number 

             

2- DOT Label  

 
3- DOT Classification 

 
4- TC Shipping Name 

 
1- TC Classification 

 
6-  UN Number) United Nations Number ) 

7- (NOAEL)   No Observable Adverse Effect Level  

 
8- (LOAEL)    Lowest Observable Adverse Effect Level 

9- NFPA  classification 

 
50-   Ozone Depleting Substances(ODS) 

 
55-   Global Warming Potential (GWP) 

 
52- (ACGIH) American Conference of Governmental Industrial Hygienists 

       

53- (ADG Code) Australian Code for the Transport of Dangerous Goods by Road and Rail 

54- (AICS) Australian Inventory of Chemical Substances 

         

51- BEI) Biological Exposure Indices) 
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56- Ph) Power Of  Hydrogen)  

 
57- DG) Dangerous Goods) 

58- (IATA) International Air Transport Association 

 
59- ICAO) International Civil Aviation Organization) 

         
20- IMDG) International Maritime Dangerous Goods Code) 

25- IMO) International Maritime Organization) 

    

22- N.O.S.) Not otherwise specified) 

 
23- NOHSC) National Occupational Health and Safety Commission) 

24- (PPE) Personal protection equipment 

21- SUSMP) Standard for the Uniform Scheduling of Medicines and Poisons) 

26-  EMS Emergency Schedules     
 

27- (EC No) - European Community Number  

 
28-  (ODP)   Ozen Depletion Poteincial  

29- (ATC) alcohol type concentrate  

30- (IUPAC) International Union of Pure and Applied Chemistry      

                     
35-  (GHS) Globally Harmonized System product identifier   
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32- WHO Classification active ingredient and formulated product     

33- (OSHA) Occupational Safety and Health Administration 

34-  AOEL))Acceptable Operator Exposure Level   

 
31-  (CLP) Classification, Labeling And Packaging Of Substances Regulation   

 
36- UL)   Underwriters Laboratories)   

 
37-   (UNEP)   United  Nation Environment Program   

           

38- Hazardous Substances and New Organisms (HSNO) new Zealand  

          

39- (EINECS)  European Inventory of Existing Commercial Chemical Substances 

 
40- EU European Union 

 

45-   HSE) Health and Safety Executive) 
 

42-  ANSI) American National Standards Institute)  

43-   (ASTM) American Society of Testing and Materials 

44-     (EPA) Environmental Protection Agency   

41-    ISO) International Standards Organization)   

46-  WHMIS Symbol    

47-   Transportation of Dangerous Goods (TDG)   
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48- (OEL) Occupational Exposure Limit 

 
49- LD50 Lethal Dose, 50% / Median Lethal Dose   

 
10- (STEL) Short-Term Exposure Limit   

 
15-  TLV Threshold Limit Value   

12- Material Safety Data Sheet (MSDS) or Safety Data Sheet (SDS) 

 

13- (ACGIH)American Conference of Governmental Industrial Hygienists 

 
14-  NOHSC) National Occupational Health and Safety Commission)  

             

11-  (HMIS) Hazardous Materials Identification System(USA)   

 
16- (HSNO) Classifications  Hazardous Substances and New Organisms   

17-  EU Classification   

18-  European List of Notified Chemical Substances  ELINCS)) 

19-  The European Community number  (EC Number)    

  
60-  Aqueous Film Forming Foam (AFFF) 

 
65-    Film Forming Fluoro-Protein (FFFP) 

62-    Alcohol Resistant Aqueous Film Forming Foam (AR-AFFF) 

 
63-     Dry Chemical Powder (DCP) 
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64-    Mono-Ammonium Phosphate  (MAP) 

 

61-   Ternary Eutectic Chloride (T.E.C)   

66- Ternary Eutectic Fluoride Powder (T.E.F Powder)  

67- Di-ammonium phosphate (DAP) 

68-  (OEL) Occupational exposure limit 

 

69-   (TWA) Time Weighted Average 

70-    Transportation of Dangerous Goods Regulations (TDGR) 

 

75-  (WHMIS) the Workplace Hazardous Materials Information System 

 

72-  STEL) Short-Term Exposure Limit)  

73-    NOAEL   

              

74-      Ozone Depletion Potential (ODP)  

           

71-  NOEL   

           

76-   (GHS) Globally Harmonized System Of Classification And Labeling Of Chemicals 

 
77-  CAA) Civil Aviation Authority         )  

78-   Federal Aviation Administration (FAA) 

79-    PC) )(per)fluorocarbon 
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80-     EPA SNAP Program (Significant New Alternate Policy) 

85-     (HBFC)Hydrobromofluorocarbon  

82- Hydrochlorofluorocarbon(HCFC)       

 
83-     Hydrofluorocarbon(HFC)     

84-    Immediately Dangerous to Life and Health (IDLH) 

81-     No Effect Level (NEL) 

86-   National Institute for Occupational Safety and Health (NIOSH) 

87-    Self-Contained Breathing Apparatus(SCBA)  

 
88-  Polyvinyl Chloride (PVC)   

  

89-  (LEL) Lower Explosive Limit  

90-  ALT) - Atmospheric Lifetime) 

95- N/A  Not  Available 

 

92- International Fire Service Training Association    IFSTA 

93- ASHRAE) American Society of Heating, Refrigerating and Air-Conditioning Engineers
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Extinguishment Agents 

5)     Removing The Heat  

 

2) Removing/Stopping  The Fuel  
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3) Removing Oxygen  

4) Stop Chemical Chain Reaction  
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Water (H2O)

     

 

7732-18-5      CAS  No        H2O

Structure Of  Water

H2O
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Properties Of  Water  

 

 

 

 

 

Physical Characters

   

· 
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 Mpas 1 

  

  

  

Electrical Conductivity
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Viscosity  

 

 

Mpas 1(Viscometer)



   
 

 

                      
  

 

  

35 

  

   

  

  

    

   

  

.

Chemical Characters

 PH 

  Hardness 

 

  

  

 Chloride  

https://ar.wikipedia.org/wiki/%D8%A7%D9%85%D8%AA%D8%B2%D8%A7%D8%AC%D9%8A%D8%A9
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 Fluoride 

 

  

  

PH 

7PH 

  

.

PH

Surface Tension
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Cohesion

Adhesion        

            

Hardness 

Adhesion  
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5)     

2)  

3)   

4) 

 

1)   

Characterizes & Advantages Of  water 
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Disadvantages 
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Water Applications  

5)  

2) 

 

3) 

 

4) 

 

1)  

6) 

 

Theory Of Extinguishment
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Water Stream Patterns 

(5) Solid (Straight) Stream 

(2)    Water Spray    Broken (Power Cone) Stream 

(3) Water Fog Stream   

Factors Affecting The Reach Of  Fire Stream  
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    Wet Pipe System  

  Dry Pipe System

    Pre-Action Systems 

  Deluge System 

   Compound System

 

  Wet Pipe System 

 

 

 .

  Dry Pipe System  

 

 

   

.  

  Pre-Action System  
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Triggers

  Deluge System

  

 

   

  

 



   
 

 

                      
  

 

  

45 

5)  

2)  

3)  

4)  

1)  

Water Mist  

Halon-1301

CO2
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NFPA 750, Standard on Water Mist Fire Protection Systems 2006 Edition 

Water Mist

UL

NFPA 10

C
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 Advantages of water mist systems
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High MicroMist Baumac International ,USA 
Low  Chemetron Chemetron Fire System , USA 
Medium  Micromist Fike Corporation ,USA 
High FOGTEC FOGTEC Fire Protection,Germany 
Medium AquaMist Grinnell,USA 
Low AquaSafe Kidde, Germany ,GingeKerr Denmark 
High Hi-Fog Mariooff Oy, Finland  
Low/Medium Mistex Phirex,Australia  
High Sem-Safe Semco Maritime A/S Denmark 
High FogJet Spraying Systems Company USA 
Low MicroDrop Total Walther,Germany  
High Ultra Fog Ultra Fog AB,Sweden  
Low Fire Scope2000 SecuriPlex, Canada 
Low IAI Water Mist International Aero Inc 
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Btus

Btus

NFPA 750: Standard on Water Mist Fire Protection Systems 
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  (Surfactants)

        

     

Hydrophobic        

Hydrophilic  (Surface Active )

          

         

 Emulsifiers          

  (Hydrophilic) (Hydrophobic)  
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   Anionic Surfactants 
    Cationic Surfactants 
     Amphoteric  Surfactants 
     Non-ionics Surfactants 

       

       

          

         
 (Dodecyl Benzene Ammonium Sulphonate)  

    :         

  : 

      Hydrophilic    . 

                   Lipophilic 
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         (CMC)     

            

      CMC 1.14 /   

         :

                

Hydrophylic        Hydrophobic    

          

             

            

              

              

       

Wetting AgentWater additives

 NFPA 18 – Standard on Wetting Agents) )   

(NFPA 18A – Standard on Water Additives for Fire Control and 

Vapor Mitigation)       
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Wetting Agent 

NFPA 18 – Standard on Wetting Agents  

Silv-ex-Plus -     Wetting Agent

Class A Fire Control Foam Concentrate

 2-Propanediol ( 57-55-6)  1-(2-Butoxy-1-methylethoxy) propan- 2-ol  (29911-28-2) 
Sodium Alkene sulphonate  (68439-57-6)   Lauryl Alcohol (112-53-8) 

NFPA Health Hazards =1 flammability -1 Instability =0 
HMIS Health Hazards=1 flammability=1 Physical Hazards =0 

 OSHA  Classification =  Serious eye damage/eye irritation - Category 2A 
 Signal Word  = WARNING 
DOT - ICAO (air)  - IATA -  IMDG – TDG   =   NOT   REGULATED 
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Silv-ex-Plus  

Water Additives  

NFPA 

NFPA 18A – Standard on Water Additives for Fire Control and Vapor Mitigation,  
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NFPA 18A

NFPA 18NFPA 750

Pyrocool FEF 
Foaming agent 

multiclass Foam Concentrate 
Organic Anionic Nonionic, &  Amphoteric Surfactants 

Novacool UEF 
Foaming Agent 

blend of organic surfactants being anionic, 
nonionic & amphoteric surfactants 

Micro-Blaza Out 
Wetting Agent 

Ammonium Lauryl Sulfate  سائل رغوي 
Polysaccharide Xanthum Gum 

Petromist 
Encapsulator 

Gelling Agent 

Penetro Wet 
Wetting agent 
Foaming agent 
Phos-chek Aquagel-
K 
Water Additives 

Fire retarding agent- Hexylene glycol 
Alcohols, C12-15- sodium salts 
amphoteric hydrocarbon surfactant 

Pink water 
Encapsulator 
Emulsifier   

Encapsulator  &  Emulsifier   
 

Water wetter 
Water Additives 
Surfactants  

Poly (oxyethylene) nonylphenol 
Nonylphenol, ethoxylated 

    

PMR-RTU Encapsulator  &  Emulsifier   
Wetting Agent 

STHAMEX  ultra 
cl , A wet 
Wetting agent 

polyoxyethylene glycol 
dodecyl ether- nonionic 
protein-based foams  

TetraKO 
Gel Agent 
Water Enhancer  

Gel – Enhancer water 
 

uniMUL 
Emulsifier  

Emulsifier

KV Light Foam Butyl Carbitol- Metal Salt-Protein Hydrolyase 
Poly Saccharides- Fluoro Carbon Surfactants 

HydroLock vapor 
Encapsulator 
Biosolve  
Water Additives 

Encapsulator  &  Emulsifier   
 

Bioversal QF 
Foaming Agent 

Encapsulator  &  Emulsifier   

Blaze Tamer 
Water Additives 
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Boldfoam 
Foam Agent 

AFFF 
 Synthetic fluorine-free foam concentrates 

Cold Fire 
Wetting Agent 
Water enhancer  

water, biodegradable anionic and 
nonionic surfactants, organic compounds 
and minerals 

Denko Emulsifier  Emulsifier Agent 
 

Drench 

Emulsi  Flash 
Emulsifier Agent 
F-500 

 Water Additives 
 Encapsulating Agent 

Encapsulating   Agent 

First Class 
Foaming Agent 

Fire Blockade 

Fire Cap plus 
Emulsifier Agent 
Fire Out Encapsulator  &  Emulsifier   

FireAde 2000 2-methyl-2,4-pentanediol 
sodium octyl sulfate 

FireIce جل 
Gelling agent  

FireIce is a potassium-based polymer 
that mixes with water to create a gel. 

Flame Freeze Foaming agent and   
Encapsulator   

Flameout 2-Ethylhexanol + Sodium 2-ethylhexyl 

sulfate 
Class A/B Fire Suppressing 
Agent 

Fomtec Foam 
Foam Agent 

AFFF ARC 

 

Hi Combat A 
Foam Agent 

Synthetic Detergent  
Foam Contain Glycols 

Hydrex 
Gelling Agent 
Chemguard 
Water Additives AFFF 

Biofor C Salts Of Fatty Alcohol Ether Sulfates 
C12-C14 – Anionic Surfactant 

Prosintex A Salts Of Fatty Alcohol Ether Sulfates 
C10-C14 – Anionic Surfactant 

Forexpan S 
Water Additives 

Salts Of Fatty Alcohol Ether 
Sulfates C10-C16 - Anionic 
Surfactant 
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Sthamex cl- A Polyoxyethylene   Glycol 
Dodecyl Ether- Nonionic 

Amber One  Fatty Alcohol C12-C15 
Ethoxy Sodium Sulphates 

Control A 
Water Additives 
Phirex 
Water Additives 

Water mist 
 

Ecofoam 
Water Additives 
Foam Agent 

Polyvalent AR fluorine-free  
Foam 

 

JJD 
Water Additives 
Silv-ex-Plus 
Wetting Agent   
Foaming agent 

 1-(2-Butoxy-1-methylethoxy)propan-2-ol 
Sodium Alkene sulphonate 
Lauryl Alcohol 

Micro-Blaze Out Ammonium Lauryl Sulfate 
Wetting Agent  

1st  Defense  
Water Additives 

Nitrogen + water + water Additives  
 

MAG 
Aerosol 

Potassium Carbonate 
Nitrogen  

Expandol 
Wetting Agent 
Foaming agent 

2-Butoxyethanol  
Sodium Lauryl Ethoxy Sulphate  
Alcohols, C12-13 

End run  
wetting Agent  

Polyether 
Isopropyl alcohol 

Bio For 
Wetting & 
Foaming Agent  
Flame Guard Fixed Condensed Aerosol 

Potassium + magnesium 
ETHAFOAM 
  

Ethene, homopolymer 

PyroGen 
Aerosol Agent 

Potassium Carbonate           

     Nitrogen 
Solberg Foam 
Foam Agent 

Diethylene Glycol Monobutyl Ether 
Inorganic Salts, 

Syndura  Foam amines, C10-16-alkyldu=imethyl, n-
oxides-sodium octyl sulphate 

Envirogel 
 

Envirogel with ammonium 
polyphosphate additive  

Jet Foam Amphoteric surfactant blend 

Respondol ATF 
Foam Agent 

alkyl sulfate- propylene glycol 
monobutyl ether- synthetic detergent 
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FogEx Water Mist   +Nitrogen + water  

Hi-Fog 
Water mist 

Nitrogen or  Air + water 

Urtra Fog 
Water Mist 

Nitrogen or  Air + water 

 AR-AFFF 
SOLBERG 

Diethylene Glycol Monobutyl Ether 
Hydrocarbon Surfactants 

S.F.E. EMAA Encapsulated Micron Aerosol Agent 

Chubb 
Foaming Agen 
Chemetron 
FM-200 (HFC-227ea) 

1,1,1,2,3,3,3-

Heptafluoropropane 
Bio Foam 2-(2-Butoxyethoxy)ethanol 

(CO2) Inert Gas Carbon dioxide (CO2) 

DSPA  Aerosol  Dry Sprinkler Powder Aerosol B,CA 
Tridol 
Foam Agent 

AFFF Foam  

Solstice  FS 
Liquefied gas 

Trans-1,3,3,3- Tetrafluoroprop-1-ene 

M28 Powder 
Powder  Agent 

Sodium chloride + Silica  

C7 Fluoroketone, 
FK-6-1-14 

C7 isomers: 55 – 65% of 3-pentanone, 
1,1,1,2,4,5,5,5-octafluoro-2,4-bis(trifluoromethyl) 

BTP 
 

2-bromo-3,3,3-trifluoro-1-propene 
 (BTP)+ nitrogen  

ECOPOL 
Foam Agent 

AR  Fluorine-Free Synthetic Foam 

  
Class A And B Fires 

N2 Tower  Inert Gas Nitrogen  

Eco-Gel Polysacharide (C35H49O29)n 

Novacool UEF 
Foam 

blend of organic surfactants being anionic, 
nonionic and amphoteric surfactants 

Halocarbon Blend 55 FK-5-1-12 and  HFO-1233zd(E) 

FC-218 – 

3M CEA-308  
Perfluoropropane 

FineX  Condensed Aerosol  
Potassium Carbonate 
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Foam

     

 

Mechanical Foam 

Chemical Foam 

Fluorochemical Surfactant + Synthetic Foaming Agents+ Protein Foams+ Stabilizer  + 
Hydrolysis  Of Granulized Keratin Protein (Protein Hydrolysate) Such As Hoof And 
Horn Meal, Chicken Feathers, Etc. In Addition, Stabilizing Additives And Inhibitors Are 
Included To Prevent Corrosion, Resist Bacterial Decomposition And To Control 
Viscosity. 
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Synthetic Foam

Natural Foam

 

AFFF

AR-AFFF
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AFFF

AFFF foam

AFFF

AFFF

AR-AFFFAFFF

AR-AFFF

 
5)  Protein Foam (PF)Regular protein Foam(RP) 

2)  Fluoroprotein(FP) 

3)     Film Forming Fluoro-Protein (FFFP) 

4)    Aqueous Film Forming Foam (AFFF)    

1)     Alcohol Resistant (ARFFF) 

6)   High Expansion Foam 
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 Protein Foam (PF)Regular protein Foam(RP)

 

   

 

 Gelatin Peptone   -  Protein Hydrolyase -  
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 FPFluroprotein Foam

 

      

 

 3%6%

 .

Fluoro Surfactants(5%) + ButylDiGlycol Ether (Butyl Carbitol) (10%) CAS NO  112-34-5 
Hydrolyzed Protein CAS NO 100085-61-8 (30-40%) Ethanol (5%) CAS NO  64-17-5 
 +  water + Biocide CAS NO 55965-84-9 (5%) + Ferrous Sulphate CAS NO 7782-63-0 
Polyethylene Glycol(7%) CAS NO 25322-68-3 + Hexylene Glycol(10%) CAS NO 107-41-5 
Urea CAS NO  57-13-6  
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ADR   - UN  1044 class 2  /  IMDG  - UN  nr  1044 Class 2.2  
Health Class  37 
NFPA ratings   Health: 1  /  Flammability: 0   / Instability: 0 

    Film Forming Fluoro-Protein (FFFP) 

    

           

        

           

     2%  3%  6%    

 .

Petro Seal 3FPFFFP

FFFP

FFFP
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FFFP

Acrylic Polymer   ( 60%)   Ethylene Glycol  (5%)  &  Texanol  (5%)  
Hydrolised protein CAS NO  100085-61-8  /  Sodium chloride CAS NO 7647-14-5  /  
Magnesium sulphate CAS NO  10034-99-8   Bactericide  CAS  NO  55965-84-9  / Hexylene 
glycol CAS  NO  107-41-5 /Sodium chloride  CAS NO 7647-14-5 / solvents & Fluorosurfactants 

(7:1)Expansion Ratio   

  (25% Drainage Time (3 minutes 30 seconds 
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    Aqueous Film – Forming  Foam (AFFF) 

(3F) (A3FAir port Foam

Light water) 

      

          

      

          

  

AFFF

 Butyl Di Glycol 2-(2-butoxyethoxy)-ethanol CAS NO 112-34-5  Health  Class  (R36)   
 Metal salt (5%) CAS NO 7487-88-9 / Sodium octyl sulphate CAS NO 142-31-4 
Alkyl polyglycoside + Solvent + hydrocarbon surfactant+ Fluor surfactant+ 
Polysaccharide gum - propylene glycol t-butyl ether(57018-52-7) magnesium 
sulfate(7487-88-9) 
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AFFF

  AFFF

NFPA Hazard-; Health Hazard Rating(1) Flammability Rating(1) Instability/Reactivity Rating(0) 
Alcohol Resistant(AR)

     

  

ARC (Alcohol Resistant Concentrate)   

 ATC (Alcohol  Type Concentrate) 

    (AR-AFFF) 

(AR-FFFP) 

polysaccharide polymer)

   (AR-AFFF)

Alcohol Resistant Aqueous Film Forming Foam (AR-AFFF) 
ATC-AFFF 

   AR-AFFF

(2-Methoxymethylethoxy)Propanol    Cas no   34590-94-8    

Water 89.5 - 98.3% + Methoxymethylethoxy  Propanol  0.5 - 2.5% + Synthetic 
Detergents 1.0 - 5.0% + Polysaccharide  0.1 - 1.5% + Fluoroalkyl Surfactant  0.1 - 1.5%  
Combination Of Synthetic Detergents, Fluoro - Chemicals And Polysaccharide Polymer. 
Polar Solvents. Fluoroalkyl Surfactant, Polysaccharide, Methoxymethylethoxy,  

Polar Solvents

 Hydrocarbon  Fuels 
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3٪6٪

 (Hydrocarbon  Fuels 3%  &Polar Solvents 6%) 

Proprietary Mixture Consisting Of Hydrocarbon Surfactants, Complex Carbohydrates, 
Inorganic Salts, Solvent And Water 

Diethylene Glycol Monobutyl Ether  C.A.S. No.: 112-35-5 
Chemical Formula: C4h9o(Ch2ch2o)2h 

Hazard Classification 
Serious eye damage/eye irritation: Category 2A 

Hazard Symbols 
 
 
 
 
 
 

    HMIS Ratings 
HMIS Code for Health - 1 - HMIS Code for Flammability - 0   HMIS Code for Physical Hazard - 0  
NFPA Ratings 
NFPA Code for Health - 1  
NFPA Code for Flammability - 0  
NFPA Code for Reactivity - 0  

  NFPA Code for Special Hazards - None 
ALCOHOL RESISTANT AQUEOUS FILM FORMING  FOAM (AR-AFFF) 
Universal Plus is designed for use on Hydrocarbons @ 3% and Polar Solvents @ 6%. Universal® 
Plus has  excellent performance characteristics under a wide variety  of conditions  Universal® 
Plus is Dry Powder Compatible  and may be used with fresh or sea water. When  used at 6% on 
Polar Solvents Universal® Plus must be properly aspirated.  Universal Gold 1/3% is designed to 
be used on Hydrocarbons  and Polar Solvents @ 3%  Universal® GOLD  3% allows you to  
minimize your foam inventory requirements while maximizing extinguishing capabilities. 
Universal ® GOLD 3% is Dry Powder Compatible and may be used with fresh or sea water. 
When used  at 3% on Polar Solvents, Universal® GOLD 3% must  be properly aspirated. 
 

Universal Plus
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    (AR-FFFP)

Alcohol Resistant Film Forming Fluoro -Protein (AR-FFFP) 

   

 

Combination Of Protein Foam, Fluorochemical Surfactants And Polysaccharide Polymer 
Fluoroalkyl Surfactant, Synthetic Detergents, Polysaccharide, Methoxymethylethoxy, 

              

          

        .

 
 

 AlcosealC6 3-6  
Alcohol Resistant Film-Forming FluoroProtein (AR-FFFP) Foam Concentrate 
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   Classification By Expansion 
 

 Low Expansion(LX) 

 -   Medium Expansion (MX) 

 -   High Expansion (HX) 

  (High 

Expansion Foam Generator)      
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 Foam Quality Specifications 

 Free Movement & Spreading 

.  

  Floating Ability  

. 

 Viscosity & Adhesion   

 

 Forms Tough Cohesive Blanket   

.  
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  Resisting the Heat     

 . 

   Against Fuel Mixture   

.  

  Holding The Water   

 Drainage Time

 .  

How Foam Works 

 Separating 

 

 Cooling  

 

 Smothering  
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Foam Application Methods   

 Roll-On-Method

Bank  In

 Bank-Down-Method

 Rain-Down-Method

Snowflake

 
Foam Proportion & Eductors (inductors) 

   

Eductors And Injectors 
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Automatic System 

Automatic Foam Proportioners 

 Balanced pressure bladder systems 

  Balanced pressure pump systems 

 Electronic direct injection systems 

Manual System

Manual Foam Proportioners 

 Eductors

  Around The Pump System

  Self-educting Nozzles 

Automatic System

Balanced Pressure Bladder Systems 

Balanced Pressure Pump Systems 

Injection Proportioner Foam  Direct  
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Eductors 

 In-Line Eductors 

 Bypass Eductors 

 

Around The Pump System 

 Round The Pump Proportioner    

 Around The Pump Eductor 

 Self-Educting Nozzles 

  Compressed Air Foam Systems (CAFS)

Types of Foam Systems

 
5- Fixed Foam Systems 

2- Semi Fixed Systems

Mobile and Portable Apparatus 
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Fixed Foam Systems

Semi Fixed Systems

Mobile and Portable Apparatus 

Foam Proportioning Percentage 
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: 

 

 

  

Chemical Foam 

Sodium  Bicarbonate)

Aluminum Sulfate)

Foam Filling  

 

 

  

Foam Tetrahedron   

5) 
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2)  

3)  

4) 

 

Theory Of  foam  Extinguishment
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 25

42
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 (Class A Foam)(Class B Foam)

A

B 

Hydrocarbons

Polar Solvents

 (Class A Foam)

HydrocarbonsWetting Agent Contain a Surfactant or Emulsifying

CAFSCompressed Air Foam Systems

Class  A  Foam 
Components                                                 CAS Number                    % Weight 
Water                                               7732-18-5                        48-70% 
Proprietary mixture of synthetic detergents    No single CAS                   20-30% 
1, 2 Propanediol                                    57-55-6                           8-12% 
(2-Methoxymethylethoxy) Propanol            34590-94-8                        2-4% 
mixture of corrosion inhibitors                 No single CAS                     0-6%  
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(Class B Foam)

Polar Solvents

(Ketones, Esters, Alcohol, MTBE, Amine) 

  

 Perfluorochemicals (PFOAS And PFOCS) Perfluorooctane Sulfonic (PFOS) 
perfluorooctanoic acid (PFOA) 

 Perfluoroalkyl  And  Polyfluoroalkyl Substances (PFAS)  -  Fluorosurfactant -  Synthetic    
 Stabilizers, Foaming Agents, Fluoro Chemicals, And Alcohol Resistant. 

at 3% on Hydrocarbons and 6% on Polar Solvents
Acrylic Polymer +Water+Ethlene Glycol(107-21-1) +Texanol(25265-77-4) 

NFPA Rating     Health 0      Flammability 0         Reactivity 0 
WHMIS Rating                  D2B 
GHS label (Warning)     

Warning 
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 (Class A Foam) (Class B Foam)

 

 (Class A Foam) (Class B Foam)

Hydrocarbons

Synergetic Surfactants, Wetting Agents 
And Foam Stabilizers  

Polar Solvents
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Trainol        

Syndura    

    Niagara         

Petroseal         

Respondol        
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(B)

(B)Fluorinated Foam 

 AFFF 

 

 AR-AFFF 

 FFFP 

 AR-FFFP 

 FP 

 AR-FP 

(B)Fluorine-Free Foam
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 Perfluoroalkyl  And  Polyfluoroalkyl Substances (PFAS)  

B 

fluorosurfactant, fluoroprotein, C6,- PFHxS (perfluorohexane sulfonate).  

POFS

Perfluoroalkyl  And  Polyfluoroalkyl Substances (PFAS)  
 

All PFAS Containing Products, Both Legacy (C8) PFAS Firefighting Foam, And Modern C6 
Fluorotelomer Firefighting Foam-  C6 short-chain- modern C6 fluorotelomer  

(AFFF) 

pure C6-based fluorosurfactants -  Telomer-based AFFF agents  
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Chemical Powder

Microns

Dry Chemical Powder  (DCP) 

Composition Of Dry Chemical Powder 

5)   
Potassium Bicarbonate ( Purple –K)                                       

Potassium Bicarbonate, PK(Purple-K) PKP   (Potassium Hydrogen Carbonate) 
Synonyms: Potassium Acid Carbonate; Carbonic Acid, Monopotassium Salt, 
 Potassium Hydrogen Carbonate. 

(Potassium Hydrogen Carbonate)

PPE

    298-14-6                 Chemical Formula: KHCO3
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    Potassium Bicarbonate 75 - 90% + Calcium Carbonate 5 - 15% + Mica 2 - 6% + Clay  
    1 - 5%   Attapulgite Clay (1-10% Quartz)   Leavening Agent In Baking Processes 
     Purple Pigment +  Methyl Hydrogen Polysiloxane  + Muscovite + 

Attapulgite Clay Or Fullers Earth   Magnesium Aluminum Silicate .  
 Crystalline Silica -    KDC, PK 
Potassium Aluminum Silicate   (12001-26-2) 
Silicone Oil   Methyl Hydrogen Polysiloxane ( 63148-57-2)  
Violet 23 Pigment   Oxazine Dye  (< 0.2 ) 
 

 

B

C
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2) Sodium Bicarbonate

  NaHCO3   

 
   NaHCO3    Chemical Formula     

    8  -55-CAS No 144      (Chemical Abstracts Service)    

Sodium Hydrogen Carbonate -  Baking Soda -  Bicarbonate  Of  Soda. 
Sodium Acid Carbonate- , Carbonic Acid -  Monosodium Salt. 

 

 Sodium Hydrogen Carbonate

 

 

   

 

Co2 
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Soda Ash 

3)    Potassium Chloride  (KCL)    

     (CAS-NO: 7447-40-7)   (EC-NO: 231-211-8)   (KCI) 

KCLPotassium Chloride  Potassium Chloride Solution

  

Class B

 
  Salts Of Potassium, 

Potassium Chloride (KCL)  7447-40-7      

Urea-Potassium-Bicarbonate (Potassium Carbonate) (KC2N2H3O3)        
  Potassium Bicarbonate  (KHCO3)) 
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Keep Upwind. Under Conditions Of Fire This Material May Produce: Potassium Oxides; 
Hydrogen Chloride; Chlorine Gas  
Signal Word (GHS-US)  Warning    Hazard Statements    H320 - Causes Eye Irritation  

 
NFPA Rating: Health: 1; Flammability: 0; Instability: 0 
HMIS Rating: Health =1 Fire = 0 Reactivity = 0 
 
 
 
 
 
 
 
 
 
 
 
 

4)     (ABC( )Multipurpose Powder ) 

  (Mono-Ammonium Phosphate) (MAP)

    

(ABC)    

  ,  (Ammonium sulphate )  
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     Tri-Glass.(ABC( )Multipurpose Powder ) 
Ammonium Dihydrogen Phosphate   

 (Mono-Ammonium Phosphate) (MAP( ) CAS No   7722-76-1)  
) Ammonium sulphate)  ) CAS NO  7783-20-2 )  

  
  Monoammonium Phosphate  55-65% + Ammonium Sulfate  30-40% + Mica 1-4% 

 . 
Mixing Sodium Bicarbonate (90%), Magnesium Sterate (1.5%), Magnesium Carbonate (1%),    

 And Tricalcium Phosphate (1%)   
  Magnesium Aluminum Silicate (Attapulgite Clay or Fuller's Earth)( 9-13 %) 
 Methyl Hydrogen Polysiloxane(<1%) 

 Monoammonium phosphate monobasic CAS NO   7722-76-1 
 Ammonium sulphate  CAS  NO    7783-20-2 
Amorphous silica 68611-44-9 
Polymethilhidrogensiloxane 72319-10-9 

  Blue pigment 147-14-8 

  

 (ABC)

Stability -   Stable under normal conditions.  WHMIS Classification    D2B     

NFPA Ratings     

NFPA Code for Health – 1  -  NFPA Code for Flammability – 0  -  NFPA Code for Reactivity - 0 
NFPA Code for Special Hazards - None 
HMIS Ratings 
HMIS Code for Health – 1  -  HMIS Code for Flammability – 0 -HMIS Code for Reactivity – 0 

1) Sodium Chloride 

7647-14-5 

 Super D Dry Powder Extinguisher  - Class D Powder,
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   Corrosive to some metals. Avoid contact with: Oxidizers. Bromine trifluoride. Acids.  

Sodium chloride (75-90 % ) & Attapulgite clay (12174-11-7) 3-6 %  & Mica- potassium 
aluminum silicate 3-5 %  & Zeolite, synthetic  amorphous precipitated silica (1318-02-1 ) 1.5-3 %     
 

6) Copper-based Dry PowderCopper Regular Powder 

7440-50-8    Cu  

 

7) Talc Powder  Magnesium silicate monohydrate (Talc) 

 14807-96-6         

 Silicon Dioxide & Magnesium Oxide    
Non Asbestos Form, (Hydrated Magnesium Silicate) Chlorite  CAS  NO 1318-59-8 

 ( Chemical Family )  MAGNESIUM SILICATE HYDRATE                    

      CM-X3 FLATTENING POWDER         SOAPSTONE-TALC      

 Other Names / Synonyms: Talc (Mg3H2(Sio3)4); NON-FIBROUS TALC; NON-
ASBESTIFORM TALC; MINERAL  GRAPHITE; HYDROUS MAGNESIUM SILICATE; 
STEATITE; SOAPSTONE; FRENCH CHALK; TALCUM; SILICA; TALC (NON-ASBESTOS 
FORM);  TALC Powder   

8)  ((Graphite Powder   (G-1 Powder) 

CAS NO 7782-42-5 

Graphite powder (plumbago,G-Plus Dry Powder) 
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9)        (Ternary Eutectic  Chloride) T.E.C powder  

  

  

 

50)   T.E.F  Powder) )  Ternary Eutectic Fluoride Powder 

 Lithium Fluoride  Graphite  --   Sodium Fluoride  - Potassium Fluoride 

55)  Met, L, X  Powder  
MET-L-X Is Composed Of A Salt Base, A Polymer For  Sealing, And Other Additives To Render 
It Free-Flowing  And Cause Heat Caking, Or Crusting  It May Be Used On  Sodium, Potassium, 
Sodium-Potassium Alloy, And  Magnesium Fires. In Addition, It Will Control And  Sometimes 
Extinguish Small Fires On Zirconium And  Titanium. 

 وأملاح 

Magnesium distearate 
     Magnesium Aluminum Silicate  (Attapulgite Clay & Fuller earth)     

  MET-L-X-Powder     (7647-14-5.) 

Ingredient Name Saran. 
Chemical Formula: –(CH2CCl2)x(CH2CHCN)y –.CAS No.: 9010-76-8.EINECS Number: (a). 
Concentration, Wt %: 5-8 %.Hazard Identification: See Heading 3. 
Ingredient Name: Magnesium Aluminum Silicate (Attapulgite Clay or Fuller’s Earth). 
Chemical Formula: MgxAly(SiO4)z. CAS No.: 8031-18-3.EINECS Number: (b). 
Concentration, Wt %: 4-7 %. 
 
Proprietary Mixture of: 
Ingredient Name: Sodium Chloride.Chemical Formula: NaCl.CAS No.: 7647-14-5. 
EINECS Number: 231-598-3.Concentration, Wt %: 83-88 %.  
Ingredient Name: Magnesium Stearate. Chemical Formula: (C17H35CO2)2Mg. 
CAS No.: 557-04-0.  EINECS Number: 209-150-3.Concentration, Wt %: <3 %. 

52) Monnex       
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ABC

Dry chemical powder MONNEX   Components:   Are Potassium Bicarbonate And Calcium 
Carbonate With   Special Silicones Additives  - or  Potassium  Sulphate, Sodium bicarbonate. 
Potassium Bicarbonate & Urea Complex (AKA Monnex) 

31)        Ammonium Phosphate         

NH4H2PO4) 

(7722-76-1)  
Monobasic  -  Monoammonium Dihydrogen -  Phosphate  Monoammonium,      

    Phosphoric Acid, Monoammonium Salt, Primary Ammonium Phosphate"  
       Powder Based On Ammonium Salts And Mineral Additives 

    ((Mono ammonium phosphate M.A.P    

   (Ammonium sulphate )  

 

  

 

 

 

 
54) Aluminum Sulfate  Sulphate Of Alumina; 

10043-01-3(A12(SO4)3)
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51)        (DAP)      Di-ammonium phosphate              

                                Diammonum Hydrogen Ortho Phosphate      

Phosphoric Acid, Ammonium Salt 1.2; Ammonium Phosphate Dibasic 

7783-28-0

     

56)          Calcium Carbonate   

 471-34-1  Cas NO      

ABC Fire Extinguisher 

 UN NUMBER 1044رقم  الشحن 

 
57)      Potassium Phosphate 

    7778-77-0 CAS NO   

 

Monobasic Potassium Phosphate / Monopotassium Dihydrogen Phosphate / Monopotassium 
Orthophosphate / Monopotassium Phosphate / Phosphate Monobasic / Phosphate Monobasic, 
Potassium / Phosphoric Acid, Monopotassium Salt / Potassium Acid Phosphate / Potassium 
Hydrogenphosphate / Potassium Orthophosphate / Potassium Orthophosphate, Di-Hydrogen 
Primary-Potassiumphosphate / Prim-Potassium Phosphate / Sorensen's Potassium Phosphate .  

                

 
58) Soda Ash   (Sodium carbonate) 

  497-19-8Na2CO3 
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    Sodium Carbonate, Anhydrous  SYNONYM (s):   Soda Ash, Sodium Carbonate Anhydrous 

GENERAL USE: Glass manufacture, detergent manufacture, sodium chemicals and  carbonate chemicals 
manufacture, pulp and paper, brine treatment, water  hardness removal, pH adjustment in water or waste 
water, flue gas  desulfurization, coal treatment, ion exchange resin regeneration. 
This chemical is certified to ANSI/NSF Standard 60, Drinking Water 
Chemicals-Health Effects. The maximum dosage level for this chemical is 150mg/L.   

 

 

ABC,BC,D))

5) Powder Class ABCMulti-Purpose powder ABC Dry Chemical 

 Ammonium Phosphate او   Monoammonium Phosphate   + Amorphous Silica 

Methylhydrogen  Polysiloxane,+ Dye+  +Ammonium Sulfate 
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2) Powder Class BCPotassium Bicarbonate Or Sodium Bicarbonate, Monnex, 

Baking Soda 

  Regular Dry Chemical (Fire Extinguishing Agent)    اوBC, SDC, Sodium Bicarbonate 
Potassium SulphatePotassium Chloride

Sodium Bicarbonate  +Calcium Carbonate +Amorphous Silica +Mica +Clay

3) D   Powder ClassGraphite Powder          اوSodium Chloride  

 Super D,  Dry Powder Extinguishant, Class D Powder

  Sodium Chloride   + Mica   + Magnesium stearate   + Silica, amorphous (fumed) 

 
Sodium chloride, Sodium bicarbonate: ordinary   Potassium bicarbonate: Purple K  
Potassium chloride: Super K   Monammonium phosphate: multipurpose, Tri-class 

Purple K Dry Chemical (Fire Extinguishing Agent) or  Potassium Bicarbonate, PK,PKP 
Fullers earth  magnesium aluminum silicate , Mineralite (Zeolite) Mica  
  Mica  potassium aluminum silicate 
Zeolite, synthetic  amorphous precipitated silica 
Silica, amorphous, fumed 
Magnesium stearate  octadecanoic acid, Mg salt 
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Discharge Time 

(Seconds) 

 

Rang Of Stream 
(Meters) 

 

Capacity 
(Kilograms) 

 

Type 

  

3-12 1.5-2.4 0.5-1.0 Sodium Bicarbonate 
  5-18 1.5-4.5 1.25-2.3 

6-18 2-4 1.5- 4 Potassium Bicarbonate 
  
 

8-20 3-10 6-9 

8-24 8-15 10-20 

4-15 1.8-3.5 2-3 
Potassium Chloride 

  
3-13 2-7 1-5 Ammonium Phosphate 

  8-20  6-10 
15-30 9-20 12-22 

Advantage

  

  

  

Disadvantage 

5-  

2-  

3-  

4- 

 

1-  

6-  

7-  

8-   
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Dry Chemical Systems 

5)   Full Flooding System 

            

   

2)   Local  Flooding System 

              

             

          . 

3)   Simi  Hand  System 

            

              

        .

Extinguishment Theory for Dry Chemical Powder 
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   Wet  Chemical Powder 

Composition Of  Wet Chemical Powder 

 Wet Chemical Charge  Wet Chemical Potassium Acetate Solution   

   (( Potassium Acetate    

(Potassium Salt)    (Potassium Citrate  ) 

 (Potassium Carbonate  )

  Wet Chemical  Agent

               Alkali Metal Salt + Anti-Freeze Chemicals Added + Detergent Based Additives+ 
           wet chemical Agent 

   

Wet Chemical Solution ,  AC-250, Potassium Acetate, Class K 

  Decomposition Products Carbon Monoxide And Carbon Dioxide. 

 NFPA 17ANFPA Standard 96
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 Potassium Acetate Wet Powder K 

127-98-2  )wet Chemical Solution  
                                   Potassium Acetate     (127-08-2 ) {Acetic acid, potassium salt} 
 
 

 Potassium CitrateClass K  Powder 

(866-84-2)      

    Wet Chemical Charge -   Potassium Salt 

 POTASSIUM NITRATE 

     7757-79-1  

Aqueous solution of surfactants   

ButylDiGlycol Ether (ButylCarbitol)  CAS  no  112-34-5  

Alkyl Sulphate 

Flourousurfactant  
Potassium carbonate (584-08-7)   

Potassium Nitrate 
  Xi; R36/CAS No: 112-34-5/EINECS No: 203-951-6 
 Water    CAS No  7732-18-5 
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Extinguishment Theory for Wet Chemical  Powder 

K

Wet Powder  

ABC  
Chemical    name                          %                    CAS No                      EC   No     
Monoammonium  Phosphate      40-90                7722-76-1                    231-764-1           
Ammonium    Sulfate                   5-55                 7783-20-2                   231-984-2  
Methylhydrogen  Polysiloxane   0.4-1.4              69037-59-2  
Silica                                          0.4-1.4                7631-86-9               231-545-4  

 

       NFPA Ratings     

 NFPA Code for Health – 1  -  

NFPA Code for Flammability – 0   

 NFPA Code for Reactivity – 0   

 NFPA Code for Special Hazards -                                                                                          None 
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(CO2 ) 
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Carbon Dioxide  (Co2)

      

  

124-38-9CAS No 

     Carbon Dioxide   CO2,  Carbonyl Anhydride, Carbonic Acid Gas 
Carbon Dioxide, Liquefied Gas  , CO2, Carbonic Acid, Carbonic Anhydrite    

     

POLYTHYLENE

 HYDRAULIC PRESSURE TEST 250 KGF / CM2    3k  

     

  CO2   
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Advantage Of  Co2
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Application Of Carbon Dioxide Co2 

5)  

2)  

3)  

4)  

1)  

6) 

 

7)  

8) 

Disadvantage  

         

%
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Extinguishment Theory for   Co2 Gas

Co2 
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CF

 DOT / TC Name 
DOT Class   2.2 (Nonflammable Gas) 

TC Class - 2.2 (Nontoxic, Nonflammable Gas)  
                                                WHMIS Class :  A 
                                                 DOT Label - Nonflammable Gas 
                                                 CAS Registry No. - 124-38-9 
                                                 UN No./IATA No. - UN1013 

WHMIS:

DOT Label-DOT 

UN  No /IATA No – 1013

DOT  2.2

TC Class  2.2
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 (Vaporized Liquid &  Halon Alternative) 

Halogenated Hydrocarbons

  

 

  

    

 

 

 

  

 . 

  : - 

   (CTC) 

 

 .  

 –  (CB)  
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 (Br2)   

  (BCF)  

 

( 

   :         

             . 

             

          :   

         

BrCl2CFl)

(bromochlorodifluoromethane) 5255

Br3CF(bromotrifluoromethane)5305

O3

3
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Way To Give Halons Numbers                           
 

 

 

 

 BCF BTM

     
0 5 5 2 5 
0 5 0 3 5 

0 2 0 4 2 

0 2 0 2 5 

0 5 5 0 5 

 HALON 1211 (BCF) 

 HALON 1301 (BTM) 

 HALON  2402 

 Dibromodifluoroethane 

 Bromochloromethane 
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Applications of Halons

   

 

CFC
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  : 

-       ,   23   CCl 

 77   , /     . 

-   .      CClBrF  

 -      CH3B  

 -              CBrF 3 

. 

-         CBrCLF  

    . 

 -   CHCl 

 -    Cl3CH 

-      C2Br2F4     
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(ODS)

 (CFCs)HCFCs

MBrMethyl BromideHalons

5255

5305

5-  Freons  (CFCs) 

 (CFC12) 

  (HFC 134a)CFC

CBrF3 , CBrClF2 

R11

R12R13R14R22R21R134a

2- (Halons) 
Chlorofluorocarbons (CFCs) and bromofluorocarbons/bromochlorofluorocarbons  
(Halons) 

CFCs
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HFC-227ea

 5255CBrClF2)5305  

CBrF3

  

 

3-  (CCL4) 

 . 

4-  (HCFCs) 

 (HCFC-22) 

 (CFCs)  

Halon  Alternatives

 (ODS)

None (ODS)
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3- FM-200FM-200 FE227 (HFC 227ea) 

(CF3-CHF-CF3)

431890 Heptafluoropropane  

1,1,1,2,3,3,3-Heptafluoropropane

Heptafluoropropane

Halogenated alkaneFluorinated Hydrocarbon

hydrofluorocarbonsHFC

 Total-Flooding Systems))

Trade Names And Synonyms 

Heptafluoropropane; HFC-227ea; R-227; MH227 ; FM-200™; FE-227™ 
HFC-227ea  - 1,1,1,2,3,3,3-Heptafluoropropane, R-227ea, RT-227TM,   
Hydroheptafluoropropane;   Propane,1,1,1,2,3,3,3- Hydrofluorocarbon (HFC) 227ea  
Hydrofluoroalkane (HFA) 227ea - FE-227  2-Hydroperfluoropropane    

(CF3CHFCF3)

FM-200

(EAP)

EPA SNAP Program (Significant New Alternate Policy)
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(FM-200)

 

  

  

  

 2001NFPA 

 

 

 

FM-200

  

  

 

  (FM-200)

 

FM-200

FM-200

FM-200

(Room Integrity Test )    
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FM-200

FM-200

FM-200

(IATA-DOT-TDG) UN3296     

HAZARD CLASS - 2.2 Non-Flammable Gas        
NFPA Codes  - Health = 1 - Flammability = 0 - Reactivity = 1 
HMIS Codes- Health = 1- Flammability = 0 - Reactivity = 0 - Protection = X 
 

2- FE - 13 R-23 -Hydrofluorocarbon (HFC-23) 

75-46-7  ( Trifluoromethane

(ODP)

1,1,1,2,2,4,5,5,5-Nonafluoro-4-(trifluoromethyl)-3-pentanone   

Synonym  
• Trifluoromethane • Hydrofluorocarbon (HFC) 23 • Hydrofluoroalkane (HFA) 23  • FE-13™ fire extinguishant 
Fluoroform; Arcton 1; Fluoryl; Freon F-23; Freon 23; Genetron 23; Methyl trifluoride; R 23; 
Trifluoromethane; CHF3; Arcton; Halocarbon 23; Carbon trifluoride;Genetron HFC23; Propellant 
23; Refrigerant 23 

NFPA 2001  )



   
 

 

                      
  

 

  

129 

FE-13

FE-13

APPROVALS 
FE-13 clean agent is listed as “Acceptable” without use restrictions in the U.S. Environmental Protection 
Agency  (EPA) Significant New Alternatives Policy (SNAP) list. 
EPA states that FE-13 can be used wherever technical or  market conditions warrant. The agent is 
Component Recognized  by Underwriters Laboratories, Inc. (UL). FE-13  agent is included in the National 
Fire Protection Association   (NFPA) Standard 2001, and is identified in that document  as HFC-23. Kidde 
FE-13 engineered systems are   UL Listed. Kidde FE-13 agent storage containers are    U.S. Department of 
Transportation (DOT) approved. 

FE-13

UN 1984    

 (DOT  )Trifluoromethane 

UN1984- IATA (UN1984) IMDG (UN1984) TDG (UN1984) DOT (UN1984)  

HAZARD CLASS - 2.2 Non-Flammable Gas        
NFPA Codes  - Health = 1 - Flammability = 0 - Reactivity = 0    
HMIS Codes- Health = 1- Flammability = 0 - Reactivity = 3 - Protection = PPE 

UN Shipping Name (Trifluoromethane)   

1- FE-36 690-39-1  HFC-236fa

1,1,1,3,3,3-Hexafluoropropane 
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4- (CEA) – 614     (Clean  Extinguishing Agents)  

FC-5-1-14

PERFLUOROHEXANE  Perfluorohexane(PFH) 3M Brand 

Streaming Applications   &Local Application 

NFPA 2001 Standard on Clean Agent Fire Extinguishing Systems, in the appropriate UL and FMRC 
documentation and EPA SNAP Rule.

Ingredient 

PERFLUORO COMPOUNDS, (PRIMARILY COMPOUNDS WITH 6 CARBONS) 

(86508-42-1  (  

 

NFPA Hazard Classification  Health: 3 -Flammability: 0 -Reactivity: 0  
Special Hazards: None 

5- NAF-S-III HCFC Blend)                                                                    

5305 
 HCFC - 22      82%         chlorodifluoromethane  (Freon 22; CFC 22) 
 HCFC – 123    4.75%      2,2-dichloro-1,1,1-trifluoroethane 
 HCFC - 124     9.5%        Chlorotetrafluoroethane 
 Organic            3.75%      d-limonene   
 

UN 3163                                                                 Isopropenyl-1-1 Methylcyclohexene 

75-45-6   - Chlorodifluoromethane     

306-83-2-2,2-Dichloro-1,1,1-Trifluoroethane 
2837-89-0- chlorotetrafluoroethane 
5989-27-5 - d-limonene 

    Synonym    NAF-S-III

HCFC
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HCFC124 4.75 HCFC123

NAF S-III is an approved gas which is listed in Australian Standard  
AS ISO 14520. NAF S-III also has Australian ActivFire approval listing as a fire 
extinguishing agent.  

NAF-S-III 

NAF-S-III

NAF-S-III

 

6- HALOTRON 1  

 HCFC (HCFC-123), Halocarbon Agent HFC Blend B C2HCl2F  ) 

Compressed Gases        Pressurized Liquid 

        

      

Streaming system

CAS No. 306-83-2      

1,1-dichloro- 2,2,2-trifluoroethane (HCFC-123)    

 CFC-11, trichlorofluoromethane)   1-propene,   2-bromo-     3,3,3-trifluoro-;          
 propene,    bromo-    R-1233B1-    bromopropene  
3,3,3-trifluoro-; 2-bromo-3,3,3-trifluoropropene;  3,3,3-trifluoroprop-1-ene; 
3,3,3-trifluoroprop-1-ene; 3,3,3-trifluoro-2- 

 Suva® 123  • Hydrochlorofluorocarbon 123 
HCFC-123 
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HCFC-123 C2HCl2F3

FC 123

Fluorocarbon 123Forane-123  وFreon 123  وFrigen  وG 123  وGenetron 123  و

R-123  وSUVA 123. 

CFC

CFC-12  وR

R-507  ,R-404A

R- 408A R-402A  ,R-401A  ,R-409AR &HVAC 

Heating , Ventilation, air Condition & refrigeration 

HCFC-123CFC-11HCFC-

123AEL
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   2,2-Dichloro-1,1,1   +  Trifluoroethane (HCFC-123)  

2,2-dichloro-1,1,1-trifluoroethane(contains Tetrafluoromethane, Argon)
HCFC Blend B contains approximately 94% HCFC-123, 4% argon, and  2% CF4 

(contains Tetrafluoromethane, Argon)  
 Incompatible with alkali or alkaline earth metals, and powdered metals Al, Zn, Be, etc 

Al  ,Zn  ,Be

HCFC-123

CFC 

 
Chemical Name 2,2-dichloro-1,1,1-trifluoroethane   
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7-  (3M) NOVEC 1230FK-6-1-14 (C7 Fluoroketone)(C6-perfluoroketone)  

(ODP)

NFPA 2001 Standard for Clean 

Agent Fire Extinguishing Systems.  

  756-13-8

 dodecafluoro-2-methylpentan-3-one

1,1,1,2,2,4,5,5,5-NONAFLUORO-4-(TRIFLUOROMETHYL)-3-PENTANONE   

 

8-  (IG-55) ARGONITE (Inert Gas) 

Nitrogen   -  CAS  NO  7727-37-9      (50-52%) 
Argon       -  CAS  NO  7440-37-1      (48-50%) 

 
 

(N2)(Ar)

((CO2

IG-01 (Argon), IG-55 (Blend Of 50 % Nitrogen And 50% Argon), IG-100 (Nitrogen), 
And IG-541 (Blend Of 52% Nitrogen, 40% Argon, And 8% CO2)       
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9- ANERGEN  (IG-541) INERGEN

Inergen

A-B-C 

Inergen

Inergen

 

FS 49 C2 (NAF S 227  ,MH227  ,FM-200®  ,

NovecTM 1230  ,  (NAF S125  ,ECARO-25.)

Argonite / IG-55 - ProInert 

CO2IG-541 INERGEN ® و ,IG-100 -NN100

FE-13 ,Haloalkanes  ,Bromotrifluoromethane 

Trifluoroiodomethane  ,NAF P-IV  ,NAF S-III  ,NAF S125  ,NAF S227  ,1,1,1,2,3,3-
Heptafluoropropane and Triodide. 
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Pneumatic, Mechanical - Electrical

30- ARGON 

Argon CompressedShielding Gas,   Argon 40 

Argon-40; Argon, isotope of mass 40; 40Ar; ARGON; Argon,Welding Quality; 
 ARGON,COMPRESSED, Cryogenic Liquid Argon, 

7440-37-1))

AR
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UN Number: UN 1006

                                 1006 UN-NO (IATA) 

DOT Proper Shipping Name: Argon, Compressed 

DOTDOT Classification: 2.2 (Nonflammable Gas) 

DOT Label: NON-FLAMMABLE GAS
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33- PHOSTREXPBr3 

(8-60-7789 ) 

Phosphorous Tribromide, Or  Pbr3.  

(ODP)

FAA)) EPA))

Environmental  Protection Agency (“EPA”) and has passed all Federal Aviation Administration 

(“FAA”)   certification fire testing. 

32- FS 49 C2 HFC 3-4-9 C2/(R866) 

(ODP)

 
31- FE 25HFC 125 (FE-25) Hydroflourocarbon (HFC) 

Pentafluoroethane in a pressurized container - HFC-125  Pentafluoroethane  - FE-25 (HFC-125) 

 Atmospheric Lifetime (Yrs)

(ODP) .
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34-  Cold Fire Surfactants  Blend A))FlameOut- Fire Strike 

ULAB

Cold FireUL 162UL 71  NFPA 18 

wetting agent organic plant-saporganic compounds

 and minerals 

UL  underwriters LaboratoriesNFPA 18
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Capsulate

HMIS  
Hazardous  materials Identtification System Rating  

Health  Hazard   0      Reactivity    0     flammablilty  0   
 

UN Number  None Allocated  
 

Cold Fire

  
  
  

 Encapsulates Fuel   
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Classes Of Halon Replacements 
Hydrochlorofluorocarbons HCFCs 
Perfluorocarbons FCs(PFCs) 
Hydrofluorocarbons HFCs 
Fluoroiodocarbons FICs 

 (HFC)  

(PFC)

(HCFCs)

(HEF)  

 Fluid Flouroketone   (FK)

(IG) Inert Gas  
Hydrofluoroalkane    (HFA) 

Greenhouse Gas    (GHG) 

   (ODS)
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Bromotrifluoromethane

CBrF3

75-63-8 

  

  

  

  
  Bromotrifluoromethane 

ABC
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CF4

CF3Br

CF3Br

CF3Br

Halon 

Eclipse

PBr3

HBrH3PO3

BLITZ  CEA-308 CEA 410  CEA 614   Cease Fire   Chemetron  FEAS   FE-25   FE-36   
FE-232   FE-13   FE-227  FE-241  Firefox   Firepak Firescope Fire-X-Plus  FlameOut   
FS 0140   Halonyzer    IAI Watermist -Inergen  Iodoguard KD-A 96   MicroDrop  -  
Aero-K - AquaMist  -AquaSafe - Firescope 2000  - Fire-X Plus - FlameOut –-Micro-k -
Mistex    NN100  PyroGen   Pyrozone  Sem-Safe  S.F.E.   Soyus   Pyrozone-Vortex-  
ATK OS-10 –-Ecolog -FS 0140 –Iodoguard-KD-A 96 -Life Mist -NN100 – 
Halocarbon 14 CF4- Halocarbon 41 CH3F -Halocarbon 116 C2F6-Halocarbon 32 CH2F2 
Halocarbon 125 C2HF5-Halocarbon 134a CH2FCF3-Halocarbon C1418 C5F8-Halocarbon 2316 C4F6 
perfluorinated ketones. C6 F-ketone or 1,1,1,2,2,4,5,5,5 nonafluoro-4-trifluoromethyl  
pentan-3-one,  The physical properties of C6 F-ketone allow applications in both 

streaming and localized flooding . 
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Theory Of Extinguishment

Free Radicals

Chain Reaction

Halon Replacements 
 

Designation 
 

 Chemical Formula  
 

  Trade  Name 
  

  Manufacturer 
 

HFCs HFC-227ea 
HFC-125 
HFC-23 
HFC-236fa a 

CF3CHFCF3 
CF3CF2H 
CF3H 
CF3CH2CF3 

FM-200 
FE-25 
FE-13 
FE-36 

DuPont 
-- 
-- 
-- 

HCFCs 

 
 
HCFC Blend A 
 
HCFC Blend Ba 

CF2HCI(82%) 
CF3 CHCI2  (4.75%) 
CF3CHFCI (9.5%) 
d-limonene (3.75%) 
CF3CHCI2CF4Ar 

 
 
NAF-S-III 
 
Halotron I 

 
 

Safety Hi-Tech 
 

American Pacific 
 
 

Inert Gases 

 
IG-541 
 
IG-55 
IG-01 
IG-100 

N2(52%) 
Ar(40%) 
CO2(8%) 
N2(50%) Ar (50%) 
Ar 
N2 

 
Inergen 
 
Argonite  
Argotec 
N-100 

 
Ansul 

 
Ginge-Kerr 
Minimax 
Koatsu 

Perfluorinated 
Ketones 

FK-5-1-12 CF3CF2C(O)CF(CF3)2 Novec-1230 3M 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

a Streaming Applications –Halon Replacementsa 
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Inert Gases 
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NFPA-2001
 

Chemical Name 

C3F8Perfluoropropane FC-3-1-10 

C4F10 Perfluorobupane FC-3-1-10 

CHCI2CF3 
Dichlorotrifluoroethane 

HCFC-123(4.75%) 

HCFC 

A 

CHCIF2 
Chlorodifluoromethane 

HCFC-22(82%) 

CHCIFCF3 
Chlorotetrafluoroethane 

HCFC-124(9.5%)

 
Isopropenyl-1methyl 
Cyclohexene (3.75%) 

CHCIFCF3Chlorotetrafluoroethane HCFC-124 

CHF2CF3Penafluoroethane HFC-125 

CF3CHFCF3Henafluoropropane HFC-227ea 

CHF3Trifluoromethane HFC-23 

CF3CH2CF3Hexafluoropropane HFC-236fa 

CF3ITrifluoroiodide FIC-1311 

ArArgon IG-01 

N2Nitrogen IG-100 

N2Nitrogen (52%) 

IG-541 ArArgon(40%) 

CO2Carbon Dioxide (8%) 

N2Nitrogen (50%) 
IG-55 

ArArgon (50%) 
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CBrF3 Bromotrifluoromethan Halon 1301 
CHCIFCF3 Chlorotetrafluoroethan HCFC-124 

 
CHCI2CF3 

CHCIF2 
CHCIFCF3 

Additives Plus 
Dichlorotrifluoroethane 
Chlorodifluoromethane 
Chlorotetrafluoroethane 

HCFC Blend A 
HCFC-123 
HCFC-22 

HCFC-124 
CHF3 Trifluoromethane HFC-23 

CHF2CF3 Pentafluoroethane HFC-125 
CF3CHFCF3 Heptafluoropropane HFC-227ea 
CF3CH2CF3 1,1,1,3,3,3-Hexafluoropropane HFC-236fa 
CF3CF2CF3 Perfluoropropane FC-218 

CF3CF2CF2CF3 Perfluorobutane FC-3-1-10 
CF3I Trifluoroiodomethane FIC-1311 

New Alternative Technology 

 Misting +Wetting Agent +Water Additives     

 Particulate Aerosols 

 Inert Gas Blends 
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((HFCsHydrofluorocarbons

Hydrofluorocarbons (HFCs) 
CF3CH2F 1,1,1,2-Tetrafluoroethane HFC-134a 
CHF2CH3 1,1-Difluoroethane HFC-152a 
CF3CHF2 Pentafluoroethane HFC-125 
CF3CH3 1,1,1-tnifluoroethane  HFC-143a 
CH2F2 Difluoromethane  HFC-32 
CHF3 Trifluoromethane  HFC-23 

Hyrofluorocarbons blends (HFCs) 
 R143a/125/134a R-404A 
 R143a/125 R-507A 
 R32/125/134a R-407A 
 R32/125/134a R-407B 
 R32/125/134a R-407C 
 R32/125 R-410A 
 R23/116 R-508A 
 R23/116 R-508B 
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Halocarbon 

Hydrofluorocarbons

HFCs perfluorocarbonsPFCs

FIC

PFC

HF 
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Halon 1301Halon 

1301 

  (HCFC-22) 

   (HCFC-123) 

   (HCFC-124) 

  (HCFC-141 and 141b) 

  (HCFC-142 and 142b) 

 (HCFC-225, 225ca & 225cb) 

 Advantages of halocarbon agents 

 

 

 Halon 1301

Intergen

ABC

FM-200FE-227

heptafluoropropane

ABC
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CHBrF2 ("FM-100

CF3CHBrF

ODS

HCFC-123 a)

trichloro-2,2,2-

trifluoroethane (CFC-113a)HCFC-123

 (HCFC-124)(HFC-125.)
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HCFC-123

HCFC-123

HCFC-123

  

  

  

  

  

 

NFPA 
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  NFPA) 

 

(NFPA 10) Standard for Portable Fire Extinguishers 

 
(NFPA 11) Standard for Low-, Medium-, and High-Expansion Foam 

 
(NFPA 12) Carbon Dioxide 

 
(NFPA 12A) Standard on Halon 1301 Fire Extinguishing Systems 

 
NPFA 13  Standard for the Installation of Sprinkler Systems 

NFPA 14 Standard for the Installation of Standpipe and Hose Systems 

NFPA 15 Standard for Water Spray Fixed Systems for Fire Protection 

 
NFPA 16 Standard for the Installation of Foam-Water Sprinkler and Foam- 

Water Spray Systems 

 
 (NFPA 17) Dry Chemical 

 
(NFPA 17A) Standard for Wet Chemical Extinguishing Systems 

 
(NFPA 18) Standard on Wetting Agents, 

 
(NFPA 18a) Standard on Water Additives for Fire Control and Vapor 

Mitigation 

 
(NFPA 750) Standard on Water Mist Fire Protection Systems  
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(NFPA 2001) Standard on Clean Agent Fire Extinguishing Systems 

 
(NFPA 2010) Standard for Fixed Aerosol Fire-Extinguishing Systems 

 
 (NFPA 1145) Guide for the Use of Class A Foams in Fire Fighting 

 
(NFPA 1150) Standard on Foam Chemicals for Fires in Class A Fuels, 

 
 (NFPA 298) Standard on Foam Chemicals for Wildland Fire Control 

 
(NFPA 72) National Fire Alarm 

 
NFPA 170) Standard for Fire Safety Symbols) 

 
NFPA 221) Standard for Fire Walls and Fire Barrier Walls) 

 
(NFPA 921) Guide for Fire and Explosion Investigations 

NFPA 1961 Standard on Fire Hose 

 
NFPA 1963 Standard for Fire Hose Connections 

NFPA 1964 Standard for Spray Nozzles 

 
NFPA 20  Standard for the Installation of Stationary Pumps for Fire 

Protection 
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NFPA 291, Recommended Practice for Fire Flow Testing and Marking of 
Hydrants 

NFPA 1001, Standard for Fire Fighter Professional Qualifications 

NFPA 1033, Standard for Professional Qualifications for Fire Investigator 

 
NFPA 1981, Standard on Open-Circuit Self-Contained Breathing Apparatus 
(SCBA) for Emergency Services 

 NFPA  440 Guide for Aircraft Rescue and Firefighting Operations and 
Airport/Community Emergency Planning  

NFPA 80, Standard for Fire Doors and Fire Windows 

NFPA 221, Standard for Fire Walls and Fire Barrier Walls 

NFPA 403 Standard for Aircraft Rescue and Fire-Fighting Services at 
Airports 

 
 
 
 
 
 
 
 
 

 
 

 



   
 

 

                      
  

 

  

160 
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Aerosol 

Aerosol 
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Aerosol  

NFPA 2010 Standard on Aerosol Fire Extinguishing  Systems  

Condensed Aerosol System Agent   - Dispersed Aerosol System Agent 



   
 

 

                      
  

 

  

164 

(KNO3)

(KClO4)(KCl)  

(KHCO3)   (K2CO3)

7757-79-1 

DCDA461-58-5   

Organic Resin9003-35-4   

 Flame Guard-  FineX-  Stat–X- PyroGen- StatX-   

(KNO3)(KClO4)(KCl)
inorganic salt - nitrate or perchlorate of either sodium or potassium. 

The fuel is an  organic polymer – phenolic  فينول, polyester and epoxy resin.  

Aerosol—A gaseous suspension of ultramicroscopic particles of a liquid or a solid. 
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Aerosol
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 it works  How 

(KNO3)

(KClO4)(KCl)  
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Firepro )
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Sat-X 

7757-79-1 

9003-35-4 

SNAP

UL

  NFPA® 2010 Standard for Fixed Aerosol Fire-Extinguishing Systems.   

    Hot Aerosol AeroGen  
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Fire Blanket

K F
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Carbon Fiber  

 

Silicate Fiber  

 

E-Glass  



   
 

 

                      
  

 

  

175 
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 Fiber glass 

  

  

  

  

  

  

 

 

  

1981 European Inventory of Existing Commercial Substances (EINECS)  

    BS EN 1869 

 AS/NZS 3504-2006 

  

 (BS 6575  the British Standard mark 
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178 
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Dry  Sand 

 

   (Fire Buckets)  
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Fire Blanket    

K  F

           

       

             

            . 
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Nitrogen

N2 

Trade Name    

Nitrogen, Nitrogen compressed, Nitrogen N48, Nitrogen N52, Nitrogen HG, Lasal 1, Lasal 
2001, Aligal 1, Alphagaz N2 1, Alphagaz N2 2, Alphagaz 1 Nitrogen, Alphagaz 2 Nitrogen, 

  Lasal 1, Phargalis 1, Albee Cool N2 ,Azote , REFRIGERATED LIQUID, Cryogenic Liquid    
  Nitrogen, Liquid Nitrogen, 

N2  Chemical Formula  

Nitrogen  

CAS-No. : 7727-37-9

 

  

  

  

  

  

  

   . 
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   (Azote) 

 

 

  . 

  (5 – 2) 

  . 

 . 

 

 . 

   

 . 

  

 .
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. 

N2 
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 . 

   (legumes) 

. 

  . 

 

.

 

.
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Nitrogen Fire Suppression System 



   
 

 

                      
  

 

  

189 

DOT

ICAO/IATA

                  Labeling Label  

 Non Flammable  Gas
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Gaseous   N2     Liquid N2   Nitrogen N2 
Shipping Data 

Shipping Class :   70    

DOT/TC Name : Nitrogen, Compressed   

DOT Class: 2.2 (Nonflammable Gas)             DOT                                    

TC Class :  2.2 (Nontoxic, Nonflammable Gas)                      

WHMIS Class   :  A 

DOT Label  : Nonflammable Gas                                                DOT    

CAS Registry No : 7727-37-9  

UN No./IATA No :  UN1066   

Non-Flammable, Non-Toxic Gases 
Transport By  sea  (IMDG)                       Class – 2.2 

Transport By  air   (ICAO-IATA-DGR)   Class – 2.2 

Transport By  Road/Rail   (ADR/RID)     Class – 2 
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Arabic Reference 

 

 

 

 

 

       

IPCC  2006    

   

 Training Manual on Water –Arabic 
(YRC)  

     

 

        

 https://ar.wikipedia.org
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Brazilian Journal Of Chemical  
Engineering 

 Cold-Fire-Technical-Book Firefreeze Worldwide, Inc 
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 NFPA 18  Standard On  Wetting Agents 
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National Fire Protection 
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 Fire Dynamics Tools 
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U.S. Department Of Commerce 

 The Mechanism Of Fire Suppression By 
Condensed Aerosols 
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Inhibition Of The Combustion Of Liquid 
And Gaseous  Fuels By Finely Divided 

Inorganic Salts 
By  P· F. Thorne 

 
A Guide To  The Globally Harmonized 

System Of  Classification And Labeling Of  
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 Pyrogenic Aerosol Fire Suppressants University of Florida 

 The Evaluation Of  Non-Pyrotechnically 
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Evaluation Of Handheld Aerosol 

Extinguishers With Respect To Toxicity 
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 Royal Canadian Navy Evaluation of 
Handheld Aerosol Extinguishers By  Thomas D. Sheehan 
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Department water Spray Handlines 
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Service - Niosh Research 

 Chapter 9 • Fire Suppression, Ventilation, 
And Overhaul Fire Fighting Handbook 

 
Environmental Assessment Of Existing 
 Fire-Fighting Foams In Use By New 
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And Research 
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 NFPA 2010  Standard On Aerosol Fire-
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 NFPA 2001, Standard On Clean Agent 
Fire Extinguishing Systems 
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Perfluorohexane Clean Extinguishing 

Agent For Streaming And Local Application 
Systems 

By John A. Pignato 

  Annex 2 to the Report of the Technology 
and Economic Assessment Panel 

 May 2017 Progress Report 
 (Volume 1) 

 

Thermal Decomposition Products Testing 
With 1,1,1,2,2,4,5,5,5 nonafluoro-4-
trifluoromethyl pentan-3-one 

(C6 F-ketone) During Fire Extinguishing 

By 
Benjamin D. Ditch 

 Clean Agent  FS 49 C2 System  MSDS 

 NFPA  STANDARDS NFPA 
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