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Baumac International ,USA MicroMist High
Chemetron Fire System , USA Chemetron Low
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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)
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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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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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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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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 /Sodiumchloride CAS NO 7647-14-5/ solvents & Fluorosurfactants
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Aqueous Film — Forming Foam (AFFF) &8 y isls dada) AdCadl 348 )1

i) s U 055, 5 (A port Foam) <l Uall 381 > 2315 058, 5l (3F) (ASF) U)o
S S e Lede Bslas (Light water)
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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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NFPA Hazard-; Health Hazard Rating(1) Flammability Rating(1) Instability/Reactivity Rating(0)
(AR) Alcohol Resistant <l s 4a \al) 8 42 0

Sl ablal sl gkl 551 > Jas sl 3 NS AL 51 gty J 9SN350 3 a9kl 542 1
o) Lgale sy ¢ 058015 Sty iyl g 052 Vg &gl LS
ARC (Alcohol Resistant Concentrate) J s=SU ¢ stall S 4
ATC (Alcohol Type Concentrate) <l y=SL okl S a5 4
i3 13555 31505 (AR-AFFF) o (3 252 31n 4 Blias ol (638, 5 0 o 4550
SETR- WL DU - PO T- W ST - WA P U PURRCH ER si\:s) (AR-FFFP) dl>
Ageliall & o lall wlibdl e ¢ (polysaccharide polymer) o o1 25Le

(AR-AFFF) &3, &l dide) Uil y J oS e gl 348 0

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

bz e 5,le (AR-AFFF) 23, 45l ikl ASally 4 gSI1 5 guud) a5l 542 )
S gleSUly deluall Sl o Bl e 0 00805 8,00l Uy k2 ) Bl
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(2-Methoxymethylethoxy)Propanol Cas no 34590-94-8
— o S

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,

355350 )~ L) BLa) Polar Solvents <ludll 353y (351~ &S 558 ) ods el ¢
353y Jlo—d w4z, a5l aab Sz Hydrocarbon  Fuels (31,5 5 )bl
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Sl y S g S g b 1 or IS 3 A gt s LY &8 ) ST
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(Polar Solvents 6% & Hydrocarbon Fuels 3% )
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(Ch2ch20)2h

dadudl g ity Jolad) oL

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

mh s Ol 3 oled) s O S
Hazard Symbols

.“c\;
4 AN
4
P4 4 \;
N
4 )
Q . . . 7

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 - O

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.
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Alcohol Resistant Film Forming Fluoro -Protein (AR-FFFP)
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Combination Of Protein Foam, Fluorochemical Surfactants And Polysaccharide Polymer
Fluoroalkyl Surfactant, Synthetic Detergents, Polysaccharide, Methoxymethylethoxy,
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Alcohol Resistant Film-Forming FluoroProtein (AR-FFFP) Foam Concentrate
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Foam Application Methods
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Foam ProporEion & Eductors (inductors)
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Automatic System 1Sibs 551 — ¥ 5

Automatic Foam Proportioners
Balanced pressure bladder systems a1 bl oSV b gavas O g0 b= -
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Wetting Agent Contain a Surfactant or Emulsifying Hydrocarbons
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Compressed Air Foam Systems (CAFS)
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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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.
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at 3% on Hydrocarbons and 6% on Polar Solvents
Acrylic Polymer +Water+Ethlene Glycol(107-21-1) +Texanol(25265-77-4)
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NFPA Rating  HealthO  Flammability O Reactivity 0

WHMIS Rating D2B
GHS label (Warning)
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Synergetic Surfactants, Wetting Agents
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All Class B foams

'
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Aqueous film-forming foam (AFFF) Protein foam

Legacy PFOS AFFF Alcohol-resistant protein foam (AR-P)

Legacy fluorotelomer AFFF
Modem fluorctelomer AFFF Synthetic fluorine-free foam (FFF)

Alcohol-resistant aqueous film-forming foam Synthetic alcohol-resistant fluonne-free foam
(AR-AFFF) (AR-FFF)

Film-forming flucroprotein foam (FFFP)

Alcohol-resistant fim-forming flucroprotein foam
(AR-FFFP)

Fluoroprotein foam (FP)

Alcohol-resistant fluoroprotein foam (FPAR)

Fluorinated Foam (! ysld (,shdlly e (s 98 (B) &b 845
Lezte (AFFF) 4ad, a5l dab) dSali 558 ) -

(35t yyolsg)shd = 8pmad fudlu 3 ) 5els g ol5)
(AR-AFFF) i, di) alSlally ol oS daglill 592 )1 —

(FFFP) -

(AR-FFFP) -

(FP) -

(AR-FP) -

Fluorine-Free Foam (! ysld (yskdlly Jo (s 5 Y (B) ad 358
S S TP

U S e glall s gl 548 )1 -
A T
ol e adl g O S e glall aeliall 558 1 -

SO O/ e 87 A | By g 35



Perfluoroalkyl And Polyfluoroalkyl Substances (PFAS)
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fluorosurfactant, fluoroprotein, C6,- PFHXS (perfluorohexane sulfonate).
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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

Jie Slga e 4 S (AFFF) &adh (5l ) vlams O Com

pure C6-based fluorosurfactants - Telomer-based AFFF agents
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Dry Chemical Powder (DCP) G & soend)
Composition Of Dry Chemical Powder \g&! 9l 5 441 diluenSIl Garlud) U 550
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Potassium Bicarbonate ( Purple —K)
S Sl
Potassium Bicarbonate, PK(Purple-K) PKP (Potassium Hydrogen Carbonate)

Synonyms: Potassium Acid Carbonate; Carbonic Acid, Monopotassium Salt,
Potassium Hydrogen Carbonate.

¢ 325 gl U 5 Sy 4 (Potassium Hydrogen Carbonate) sl BV sl O ay

F13) Bl ey = Blaima¥) s Loy e aeall (3 Balie j3 5 S35 Olo
o wé.;ﬂ\ 3).@.2-;) (PPE) w* 2\.3\.«.;-\ UWW ;\,\5)\ f'-:i e Sjj..,as'- Of\.o\ L} aoldseiw!
gt amlas I3 g ddlie (SLl 3 5ol 53l plasanl 314 20K

Chemical Formula: KHCO3 ?\.y\.“.q.;ﬁ\ danal! 298-14-6 ‘_}.;;w“ ‘.3 )
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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)
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Chemical Formula  NaHCO3 &dlwaSJ) dieral!

(Chemical Abstracts Service) = CAS No 144-55-8 S Jl\ W ‘.3 )

S Slod

Sodium Hydrogen Carbonate - Baking Soda - Bicarbonate Of Soda.
Sodium Acid Carbonate- , Carbonic Acid - Monosodium Salt.
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cdlidl Al ol sy Blsedl 331~ by pasis Soda Ash (152l 5L )
O S by s o pas Sl of 5k slian 5,55 (S5 e S0 s 0,50
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Potassium Chloride (KCL) p grw'5 33} iy slS™ 51 o ool 5} C‘j\.ﬁi JryY (¥
(KCl) &Sl d2pnal) (CAS-NO: 7447-40-7) (EC-NO: 231-211-8) foomewnd) 03
Potassium Chloride Solution ¢ Potassium Chloride (KCL) (oo
E151 B p oG gl oy 5180 BBL £ 5ol gl =Sl 51 € paanbsdl Uy DU S
G = STy ol 551 > 9 Class B JlaaM ablahl 51 gudt 551 = a0l Conlin Lgaras s
slSd  (51 Y LAL VL g el 2Ol e Alad ST el -~ Sl e s Sl
Iy ang o Y Lol 51540 351 > 5 31, 531y Sl smidl s OLze Y () Gl 351~
L gy 0 a1 BB pasias Yy ¢ A il 31 A (3 Aol SIS

Salts Of Potassium,
Potassium Chloride (KCL) 7447-40-7 feesuil} 03

Urea-Potassium-Bicarbonate (Potassium Carbonate) (KC,N,H3053)
Potassium Bicarbonate (KHCO3))

8 3l ) o yolS” Dbl
Bl dsliaaS” Apliall SV o SOl (3 mly Sy prsscinnd gl sl ol 58
ol DU S @y ¢ i) 2 sl Slles e Sl e Sy ¢ Al )3 Sl
¢ ol Dl DU S (3¢ psenlisd) YT il 3y BV O ) delis ¢ Aaal)
ol dolas Jale ¢ b el aclio 3y ¢ 32508 ppadl jansdy sl lest 3
Byl y 555 JU S 351 M clib) 3l e aslin 3 iy old) adlen 3 pisiiey Ll
CBLSG s S 6 YT BYT il gy (53 casldl LSl
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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

() 4elSs d 5o ¢ Opeally Aonl) gl omy o
NFPA Rating: Health: 1; Flammability: O; Instability: O
HMIS Rating: Health =1 Fire = 0 Reactivity =0

WHMIS
NFPA/HMIS
0
0 » : 0
Personal X |
0 Protection
NFPA SCALE (0-4) HMIS RATINGS (0-4)

(Multipurpose Powder ) (ABC) (2! #Y! daze D1 Sl Goend) (&
(Mono-Ammonium Phosphate) (MAP) gﬁjy&\ Olbw 56 ésuf

el e slb VI 55 5 £ 15T e Bl e 5 le ol 201 saste DU LS B sl
S8 B3daze Ol D13 853 91 ¢ p s gV (631 Db b g 55 9oV il p i oY1 Sl
(—)3 (<) 5 () Pl 31> 2 patsi ¢ il 51 G50 5 ol 05k 0,85 0
sdaie slabl 3 50 (ABC) oo 1y sl ¢SV 331> 5 ol gt 351> 5 2Ll 51500 391>

NPl W g ( Ammonium sulphate) )T P50 34 Coshon 55 gsui ¢ 2 Y
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aslin (3 oy 055y del )l Lol el (a2 SLenS sl (3 pusiy @) LS
SN sy aglaw 4l sl
(Multipurpose Powder ) (ABC) Tri-Glass.
Ammonium Dihydrogen Phosphate

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

P AN e 3l oS
Monoammonium Phosphate 55-65% + Ammonium Sulfate 30-40% + Mica 1-4%
Uiy BLo) 11 o aennd S i b S + 2 grsiin + 73 g2l DU g Sy B geens

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%6)

Monoammonium phosphate monobasic CASNO 7722-76-1
Ammonium sulphate CAS NO 7783-20-2

Amorphous silica 68611-44-9

Polymethilhidrogensiloxane 72319-10-9

Blue pigment 147-14-8

B g 50V Dl gb (631 + oy g0V Sl 0 0S5 LI 3 S Solie 4
Ay iy 6 Y olall ey
(ABC) 2! 23 s 33 5l J&H1 9 daDl ULy
Stability - Stable under normal conditions. WHMIS Classification D2B ¢ &tus

NFPA Ratings il e 5, skdl alls

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

(Sodium Chloride) & 3 g} W lS™ G g7emms (e
7647-14-5 o) o3

Super D Dry Powder Extinguisher = Class D Powder, S A Ol
alazzl) 03l Lo 6l o Ll s ¢ pgpenidd) 351 5 & 5l O3lad) 31 > A8 pusiiny
oS J gy ity g3 Jjle slas [y
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Corrosive to some metals. Avoid contact with: Oxidizers. Bromine trifluoride. Acids.

8 33 goal! Wy oS 3 gorans U s
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 %

Copper Regular Powder (Copper-based Dry Powder) jﬁ\ B $7eans (1

CU &3S Bapall (o) jakl oleio)5 57y 7440-50-8  Jomewdl o3,
o Y 055, Sl amds oy et Aol y Jlana DU AL Oolal) ) > BbSU pisitey
o sl pe Jolin gl 5 2

Magnesium silicate monohydrate (Talc) ( Talc Powder )y <UdVdsge (Y

£ renitll ST+ O St o5l e B, 14807966 Jemandl) 03

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

TALC-SOAPSTONE CM-X3 FLATTENING POWDER (! 2\3)@. sl

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

3 pied LS o3 seally o speniald J2o O5lall 351 BdSL Gl 555 i
Wz g el g Slulall [l delis y Juammd) ) L2t

ey Lg3linal & 131 b a5 pall M gl o gtV e g g2t ol 2o 5
c sl Pl y 3 Aedsrtns a5 O )

(G-1 Powder) >  cons 51 (Graphite Powder ) Cud! 31 8 35 o4 (A

Sy o seeiadl 31 oo Bradly JlazadU allalh 03l 2l piiy bl A G goennn
5,09 Ol Jond ¢ paenligdl Olas 31> 9 ¢ N Oslas 35> 9 2 923 paall O5les
iVl as s 09 b LA > ax s Llan Oslad) e 5,0 A planal e il 4
CAS NO 7782-42-5 <l 1 Ggoemms Jomed 03 ¢ o0 dsle o bl A 055

Graphite powder (plumbago,G-Plus Dry Powder) bl A 0 )5 5 Sl

S Ol zs 97 F A slb] ey 5 ol 50



(Temary Eutectic Chloride) T.E.C powder SV g9 8,3 5 (4

0 Usd) A 5lS 5 0 s W Ay 5IST 5 e sl 51878 )5 5 e el

Oslall 351 > slibY pdsiiig g ¢ 2 gengidl ST JLaa D ab Gl Oslall 351 > cUibY pisay
Ay b ) ank 48T 85 50 o sl sl e s DUIST axsd

Temary Eutectic Fluoride Powder (T.E.F Powder) sl gM58,55 (V-
Sl Bulons 2ab sl e Sy jlgaiV) Jao @) g5l D jatlax
ooy sl s oIS anil) Oslall 3 = slibY gty ¢ Lze 504 aten Alazzdl Oslall
Sodium Fluoride - Potassium Fluoride -Graphite - Lithium Fluoride . Ja >

Met, L, X Powder 8,3 M

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.

(C}ib}"’aj VQJ}KCW‘) el ij\} vw\j Cﬁ“ly‘ C)\ﬁfw o .h:l:— Lﬁ.gja Odmae
Magnesium distearate
Magnesium Aluminum Silicate (Attapulgite Clay & Fuller earth)

(7647-14-5.) _hemanl o3, MET-L-X-Powder
Fdss Sl ) G DBLE) e sl 4y lST 05 b s i 3
o panall o gl 39 ST Aasdl g Alazadl O3l o o eV algn afle aib UySe

Ingredient Name Saran.

Chemical Formula: —(CH2CCI2)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: NaCI.CAS No.: 7647-14-5.
EINECS Number: 231-598-3.Concentration, Wt %: 83-88 %.

Ingredient Name: Magnesium Stearate. Chemical Formula: (C17H35C02)2Mg.
CAS No.: 557-04-0. EINECS Number: 209-150-3.Concentration, Wt %: <3 %.
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Monnex U.Sujl\ Spews (VY
b s U sl 5 S e 055 830 A8laS slibl 5,35 o2 5 )le LSS5l B gomnas
ol sy e L) alil p s seall g S o s Bl lile o o oS b5 ,187
g 9 4,2 byt aslblily a8 > 5 350 LS Aplead] Lo Jand lLi]y b 5l
% ABC 3= slibY sz b W @b 3G e o dados 4S5 ST 5 (6T (50l
Sl skt o bVl aadait (3 p3 5l o £ 151 Bl8 ey Yo JSTHIy Mol (s p g ol
o 8. G A A8y bW Plu g az o3lel ot LS Bl g S L L s b

Vg e Ll W sl B5W anall 48 3 Gl 55 lales

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)
Ammonium Phosphate g 9831 o\ 99 (Y

(NHaH2PO1) #laSl Bxpnall 2 55 50Vl Ol 45 501 3 gmennn

Monabasic- Monoammonium Dihydrogen -Phosphate Monoammonium,
Phosphoric Acid, Monoammonium Salt, Primary Ammonium Phosphate™

Powder Based On Ammonium Salts And Mineral Additives
(Mono ammonium phosphate M.AP ) & 55 o L ¢ 5o Y CWT el o >0

didae OLLA) \1\5\)' o5 9ol ot g )T £ 3w 58l Cgbn 59 g:uf ( Ammonium sulphate) ﬂ
8 55 308) Ol g9 Y Lo
AS L e d bl ple 530S andaszd Sy S U bl ole 3 pdiey —
}‘QW}&\)SN\&PWL}CﬁyY‘QWyﬁm -
Al sl S 3 A5l I 3 panis -
¢l Bl b ISy ¢ By glly olas V1 2as 31 A e BB JaleS pasns -
oy alaell g A aalSe Pl gy oA slkl Ol G gy
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Sulphate Of Alumina; — Aluminum Sulfate el Wl (O

(A15(SO4)s) €S drpo 10043-01-3  femendl 03
551 855 Gl sV Aslis (3 pdoriad M 4383 )3 kel 3 sl 3y ly
i) s UbY) oy LW 0385 uolis 0 0580y LA clibY 5,5 515 0Ll e
ca ) A e s > 3 WSl BVl asbio 3 iy J sl Sl dslis 3 (ST ey

Di-ammonium phosphate (DAP) ¢ s 3o%) Sl b S (Vo

Diammonum Hydrogen Ortho Phosphate s > ¢ e~
Phosphoric Acid, Ammonium Salt 1.2; Ammonium Phosphate Dibasic

7783-28-0  Juomnudl o2

MﬁM)BMY‘C)L{Jﬁ QJSJJJJU Z\gﬁ)\dﬂ}\;w\ J\yﬂ\.&@ﬁbﬁ.ﬁﬁg

Calcium Carbonate  p semd Il U gy S Bgoemms (V7
Cas NO 471-34-1 J.?.LM:J\ o2
Sl i) Wl fro B3saze Sblisiiat U gyl U S0 5

o o 7ol U 51,8 Gl Ladls () 281 Bouate 6,351 olie s OS5 lams 3
ABC Fire Extinguisher
UN NUMBER 1044 c~ill o

Potassium Phosphate  p gl 3d) U 58 OV
CASNO 7778770 fomew 053
Q -

Monobasic Potassium Phosphate / Monopotassium Dihydrogen Phosphate / Monopotassium
Orthophosphate / Monopotassium Phosphate / Phosphate Monobasic / Phosphate Monaobasic,
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 .

S Ol zs 100 F A slb] ey 5 ol 50



(Sodium carbonate) U-jb}.d\ CJU};; (Soda Ash) 13 sl 3 (A

S 2 Slone ((Na2C03) Edlo Sl dnpall (497-19-8) Jemel) o3,
Joe gz BEY pasnas 05 SIS Gl 5L bt Bl ae felin 15 salh 3L,
o 055y (Jalas) 315l a5 am 53 (3 @Sl oLl adlany O plally o xSl Al

A elbl 5,55 olie LS
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.

pliss ) 2,8 5 530 ) Cumr o U S
A 5 1551 B Blp (OB oS B gmennal) plo [y sVl o SU om0
# (ABC,BC,D) ;s Jl oda LS 5 & A=W O3 9 AL Lgs e & ¢ Cisldl )5 51 o3l
=2 LlbY pasnnd o) M Olol sty 35l slib) Sl
ABC Dry Chemical s Multi-Purpose powder o Powder Class ABC ()

S 2N s 3y
Ammonium Phosphate s» Monoammonium Phosphate + Amorphous Silica
Methylhydrogen Polysiloxane,+ Dye+ +Ammonium Sulfate

SUL o + oy 3oV Sliw b (31 0 0580 (21 EY] sdate Dl JloS B soenns
+ 0 Sbedl e Blizs o gat p g o)

Azl 5 iy 250 oSO by S Joe 3514 Ol wdane 2oL sz
sl a5 S0V SISl 301 a8 i s o)V e 5 ety A5l 5 30 3 >
3, oW 31 2l Lgalaszal S b ¢ ¢ olas V) 31> 5 Sl a3 >
B oty e Ol gy A lSS Blie oWl kS auz pe STy ¢ olaeV
Lp ol i Bage pf g Aom )l g B gide (STl 3 31 ol SIS 131 Lo g
LA
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Potassium Bicarbonate Or Sodium Bicarbonate, Monnex, s Powder Class BC (¥
Baking Soda

Lo gax 5 Lol sily Lpliol Calies, 31,4 (dome sUibY pdsity Ol JaS & g
Al Oslall 351, slabY sty Yy ¢ SWILLeSI 5= 5 JlaiSU gl 1 pndl s~

T
BC, SDC, Sodium Bicarbonate ' Regular Dry Chemical (Fire Extinguishing Agent)

Potassium Chloride o'  Potassium Sulphate

Clay +Mica +Amorphous Silica +Calcium Carbonate + Sodium Bicarbonate ub}ﬂ*

Sodium Chloride s'  Graphite Powder i Powder Class D (¥

Super D, Dry Powder Extinguishant, Class D Powder 4l

e gl Al )5S

Sodium Chloride + Mica + Magnesium stearate + Silica, amorphous (fumed)
ool O3len 3> oo Jadb Aezd) O5lal) 3 AblSd sty iU JlasS G greans

By yla) O3lall 31, 5 o gresiadl g 25k Wy g 0 0SS,

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) OI' 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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S5 3ad G pannd) CB gl g cUbYY OVl shat o 33 9V B U e J g

Type Capacity Rang Of Stream Discharge Time
¢ S (Kilograms) (Meters) (Seconds)
kST anudy Ay el LB gl By
Sodium Bicarbonate 0.5-1.0 1.5-2.4 3-12
p 33 3l b Sy 1.25-2.3 1.5-4.5 5-18
Potassium Bicarbonate 1.5-4 2-4 6-18
p 5l 3! U S 6-9 3-10 8-20
10-20 8-15 8-24
Potassium Chloride
i) sy S 2-3 1.8-3.5 4-15
Ammonium Phosphate 1-5 2-7 3-13
p 35 3aY1 Ol b 6-10 8-20
12-22 9-20 15-30

Jsby 53 336 ¢ 5y 3ol baas 4 o LV L S5l ol Calit 8
Advantage U SeS § gendl O3y ol
Azsl) W e oSV J 5 208 Bl i -
@A 3 el el Oy e Jen Y
A Olol bes slibY (il oy
Disadvantage DU JlwSdl G grendl Slku 5 6 gluws
. w&ismau@j in&ﬁ -
Al g Ololaos anlS [Lily 4ot desl JI L5 U Ble) oy -
3l ey il A gana) Ly SOV 51 4 Cwlis p6 oY
gty Blone it L) alSlis g o md (Sl ag s STy &b 3 plaseY 6 -
S AV LY Bl g5 SUlplaw V) (3 s 33lel @ ey Al 5 adist g0 s
et Y 131 8 5 DUl ey 0L S e o
) 3 (3 Aol U LA e OL ez )3 50l O3 55 3005 boaws -1
Sy B gl Sl Ldl ol @ H sl e Y-V
Al WY 3 ablall 28881y Slaaaly ) e S5 sl pisl ma oA
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Dry Chemical Systems

Full Flooding System  JSJV yest ptlas ()
P Joe B SLYI G Usle ot s 8,350 G gt Al 51 Lab Lo ey
COsmendl 35 |3 e
Local Flooding System gt sl yeill alles (Y
oo ) i Slagh a5 o G canle oL O e B3ug sl e e deta
OF 5T Y aSe le i Yl Cmms B (SLYI @ Bole Jomteny ¢ 5,50 ol =Y
RINCURNC (P WO (R PSP AT R N UPSER IV
Simi Hand System (g gd) 4o alad! (v
(B ekl Jlonza¥ ol 336 ma o b 2y GL bas B gral) Blslanl e 08
Al s S5 S Yy 580 51 B it SUT (35 e sl Sl s dain
W gy Y 0 e Jaill J6 4 ,S pladl b o jadh e g

AU 5351 03l pldswly 31 ) sldb) 4y s
Extinguishment Theory for Dry Chemical Powder

G g Saadly Blall foe alall Sl 31 > libY OU SleSdl G sl piboitin
S5 oS Ayl JSKi5 Le 08 IV e JlazadU ) Bsudiy 51y 05kl
Alar 2l sl ol eodd s s 35l 13y Sl ¢ BAL Alazall S e ST
Uy 05 S a8 b 5l 7 8Y OUH SLa S G gmnol) Bl Slegudt U4
Al Wl am sy Al Sl mhew Gy sl Blity Lady iy dlenall 1l b2 3
Al S ALy 8 et 53U o (1) 53 gall e dasll 31 ag Ws Slepuddd
a0 (3 ) e W) e (@il G5aadly 5 s aw s 2l S oo lad)
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Wet Chemical Powder Jd) / b ) 5leaS3l G goend
Composition Of Wet Chemical Powder — ib ) ditwSI Gorldl U 68
il s B Bl pasig s Pl 3 Ol 35 S e i oy 6 ) g s
Wet Chemical Potassium Acetate Solution sl Wet Chemical Charge o AL O gadl 55 >
S (Potassium Acetate ) ¢ gl sl 7Sl J20 & guae 1y Egas #Oal e 0S8
¢ 3ol sl U 9y S5 (Potassium Citrate) p sewl sl &1 2 5 (Potassium Salt)
25 LS Sl am JSKa e s =T s s oW Ll 3Ly (Potassium Carbonate)
Lamil) Bl ASLo S SULLYI Jan 5 & ilally & 52 ) Uity 2 5lal 5 25080 -3l
2~ Wet Chemical Agent s dols U Sa Ol ¢ 1501 o 3y ¢ el
Bl o 58 2 Lilg 53501 £ 15l Jandy Ogally gl U S Alall ol A s felidl
St Blirly S o dsly & didbll Gl Sl S5 Janiy Jowdl o A 3 il
L,,Lmijs Jelad) alud

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

S Oleus
Wet Chemical Solution , AC-250, Potassium Acetate, Class K
Decomposition Products Carbon Monoxide And Carbon Dioxide. Jixﬂ\

B 3 fand) by piaall Y e e e b ) A0LST) LYY e 0 S
e sl S Al B ecb N ol O gt Juadie w3l 5L Ol ST 0
S sy (b LS Sl 2 s Up o G plladl s 5 o bl
SleS el bl (3 JUH pa LeST sLibW1 0 b (5,2 ooy ot o an 5 o g wbl
slib Aolail alan (e gdally Ogadl Gl Ol o OF 35l G ¢ (sladll OUb
NFPA Standard 96 NFPA 17A jLes e 56 ab ) a5l S 351 4

el ol M e By el (3 WSl
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Lo O (5% ol (i) sy ool 35850 aST 3 1A 0 Bl Bpr 0SS
Gkl Ssy et e xS SleST e (o5 OF (S8 ) Bead) 0 pall Lk
G skl ) Sy ¢ by ST ST Biad (3 O paally Aol LY 2ai Y Jons
Jlaa Y1 3le] miny 358 50 4 ) BD I A58 bW Pl e o1 3135 &85 o

by sl eske g1 g
3 552 ISy sty &Y Gl o5 (e 58 s gl el JLU 55
el pe ety L Usle ¢ o 31 amy clibl
Potassium Acetate Wet Powder K &b 31 a gty s! Ca.;.«o\/c‘j\.ni -\

wet Chemical Solution  (127-98-2) el (3, oG sl sl
Potassium Acetate  (127-08-2 ) {Acetic acid, potassium salt}

Class K Powder Potassium Citrate e},»\b},j\ S i 8y 4 -y

(866-84-2)  poelsdl oo r ol 03
Wet Chemical Charge - Potassium Salt ¢ s 5! oo A Sl )

POTASSIUM NITRATE (s},»b“},l\ g B

7757-79-1 kol 03,
b B e lib¥i 5,550 ple JSay @b S
Aqueous solution of surfactants C})Q.MJ\ ol il

ButyIDiGlycol Ether (ButylCarbitol) CAS no 112-34-5 Y1 Js8 sl O Uy
Alkyl Sulphate
Flourousurfactant o, slis = sl coliaiz

Potassium carbonate (584-08-7) ¢ sl sl Uy S

Potassium Nitrate o e U gl O 5

Xi; R36/CAS No: 112-34-5/EINECS No: 203-951-6
Water CAS No 7732-18-5

S Ol zs 106 F A slb] ey 5 ol 50
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Extinguishment Theory for Wet Chemical Powder
Ell @i e (K) il 1 s Wby JL b 3 S Gl i
Jols s 3 22 511 ety el ol elas Lo a5 ilo 05k, JSCa5 e 6,08 Dt oo
52V flE Lo i plall Bl sds Janiy 5, 22sl) ol e gl J 5l
S bt e Lad Janiy ¢ Lo GonnSTW J ey ba g Alazadd sl s saelad)
eVl a5 093 Lo ) Lgan 8, A aned dlazidd oWl o (3,188 ) 3 22 5150
S
Wet Powder <b 1 15 51 03k plusuwly s bW i) 301 31 Blpl
) gl s 0l 1 clibY L a3 5 G gn poiiing
ABC  peidiy adladt ol

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 0.4-14 7631-86-9 231-545-4

SJ\J}LU u.ajx.‘lj\ d‘ OMY‘@%JWY‘ g)jj)aj‘ L} oJ.ZJMw
S 81 e Lelseral (o — sapasdl

NFPA Ratings
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NFPA Code for Reactivity — 0 e
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HMIS Codes- Health = 1- Flammability = 0 - Reactivity = 0 - Protection = X

R-23 -Hydrofluorocarbon (HFC-23) - FE - 13 -Y
( Trifluoromethane ) JloSdh w1 (75-46-7)  Jommnd) o
e ooly A S a1 TS V&Y anldi sl e e bsras L L
L )l 453 (g 0 5 A8 (3§ L5yl m Aadonin Lle abal ¢ JSU el foms ¢ i)
YN OIS o gl L bk,
03553 dab stizl olis 3 (ODP) jawa)) i ) je
1,1,1,2,2,4,5,5,5-Nonafluoro-4-(trifluoromethyl)-3-pentanone 4——5,75\
Synonym & ) Sl
» 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

Gadate 555 ulany by ,i (NFPA2001) bl oy clibW ol gy b1y et
A e Bl
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FE-13 58 Colelusien!

Baadl Slad) Gl Aoty 48U bW Audail e 1801 3 FE-13 5L sy
gV bl Al s p il Jromdl Slaain g meamtll Sla2 55 3 )l 2z S0y &5
35 Sl gl Jolan y g, 539 854 W1 Bolin 5 Cuald 5 5148015 5801 ollas 5 2Ll
gl g Ay Aeliall UL Ble y ueli 3y ¢ JlazadU ablall (51 5edi 05l
3550 B ey ol b Gualty dnld) sUbY Al 3 i LS ¢ Ay, 58 IS 2

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.

el Gla d5y |8 e FE-13 L8 plsnal e Golas
Jadh g aedd) oLy
ST o vl a5 65 5,1 0y weiall Ol T Lo W A o adl (oS
UN 1084 —sill ooV 03, — 5 Ul o5
Trifluoromethane (DOT) (s azall il vl

Juzad L6 e 5 = esdly Jad gaals
UN1984- IATA (UN1984) IMDG (UN1984) TDG (UN1984) DOT (UN1984)
HAZARD CLASS - 2.2 Non-Flammable Gas 5, sk

NFPA Codes - Health = 1 -Flammability = 0 -Reactivity = 0
HMIS Codes- Health = 1- Flammability = 0 - Reactivity = 3 - Protection = PPE

UN Shipping Name (Trifluoromethane) o>l sl ade < )bl oW
HFC-236fa s ! sl 690-39-1 fomwdl o3, FE-36 -
Bl ey iz y JUT sl 8 Vg s 48U oo po by Lo pdy ool LI oI e
Sl g SV VLY O 3 aslSd JISU Ll g 3o play pisiey
1,1,1,3,3,3-Hexafluoropropane U.,\MSJ\ V.AA)\
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(Clean Extinguishing Agents) (CEA) —614 -%
FC-5-1-14 (L) & ) Ol
3M Brand— Perfluorohexane(PFH) PERFLUOROHEXANE
BsSUl iy 3V sl 8 5 Yy ol s ol 68U fogn Bl Ny 0,00 ce oL
[ 1 pUal g a1 ol plsi LTy (5ol Lol sUL Y plas poi
AL a5 £ LY LTy o3l odd 350 il ol all g atliasld
play bV Ols 3 5l Alaxe slibl Ul auly 5U1 pasins O (S8 LS
Local Application & Streaming Applications
Sy by sy eiladd

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

Ingredient CJUjﬁ\
PERFLUORO COMPOUNDS, (PRIMARILY COMPOUNDS WITH 6 CARBONS)
(86508-42-1) J.gum::j\ ‘.3)
Pl 5wl by

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

(HCFC Blend) -NAF-S-111 -¢
B oy Janse o) A5 8L BLoL Rl gl Uy S 9 0bl o e 0 058 () L
SUSe OV W ey IS el

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
Isopropenyl-1-1 Methylcyclohexene UN 3163 O"‘i‘j‘ (':U
75-45-6 - Chlorodifluoromethane el o)

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

By 5 5lS g bl 05y S S ze of o,k NAF-S-IIT Synonym s =) Sl
18,0 ¢ VY Ayl & elSTy b 05 SIS e s LAY iz (HCFC) & 55
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o Lds Graad) oy &y saadl 310 s 7 ¥, Ve s HCFC123 74.75 (HCFC124
3

NAF S-I11'is an approved gas which is listed in Australian Standard
AS ISO 14520. NAF S-111 also has Australian ActivFire approval listing as a fire
extinguishing agent.

Azt UINAF-S-IT . o b ) fshall et e jaza¥l 55 o) & gaadl 5100
ST e shas @ ¢ Ll ltia M r gl sleaS g ¢ AL ST LI gl
Sllad kil ¢ pet 3T Y O I sl

R FRW-A NN NAF'S'“I&Z&;CLSJDLXMC)U}JL&\{WC)M@JL;—‘}AL«_{
ol Sl w1 S 018

A el ) Vg5 055 50 saadi sl e ST e s 52 NAF-S-II
o QB J5S 590 Ob G5 mag ¢ S Oliag JulaS aslisznd 055 J st 05 Iy
0358 HALOTRON1 -1

(C2HCI2F ) - HFC Blend B — HCFC (HCFC-123), Halocarbon Agent ($ >} <ol
Pressurized Liquid Compressed Gases

G A s Jlu s slib¥) Ul ghaul |2y or g wil Sl b gruas e 2 5,Le
s ol O S g5 IS gl asB faley ¢ de e e &Sy sLbY)
Joo s ey 0353 aiked ST ey SV @ie s Cadai e - 0 Y1 ol
(Streaming system) el sadl 45 oy pdsiey ¢l ¢Sl

CAS No. 306-83-2  Jerand) 3
1,1-dichloro- 2,2,2-trifluoroethane (HCFC-123) <\ ;U

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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SV ) Oyl Y-V V1= 5,08 U - Yoy ¢ C2HCI2F3 sHCFC-123
LG 58y Ol A0e Bl y Al Apllas) A5LaS S3bs ¢ Oy, 4lS= Y=Y 5,5l O
s FC 123 2 ol las o asstadl sleWl T = kil (6557 ail ) 13 5 31,2

s Genetron 123 5 G 123 5 Frigen s Freon 123 s Forane-123 5 Fluorocarbon 123
.SUVA 123 5 R-123

O3t S DS o o &gl ) SUS ey (CFC) 058,505,550 il o,

By 5lS g bt 05 S LS e plasely W ghks ¢ —R 5 CFC-12 i a0 3,180

LS ) Ay 5h g bl 052 SIS g (5o 25187 5,0l 051 S0 S ) &8

(R 5b 5 bl 0 52 S

VeV ) oY A5l a8y b 0 S OLS e e a1 sl plasad ) BLoYL

By 5l bl 050 S S e o el gy R e ey ¢ Ol 5B o

(R-404A (R-507 « <13 i ol ans oo ¢ By 5l By, ST g 0l 05 SIS

HVAC & R 2o (3 poadk) plons (s 3 L R-409A (R-401A (R-402A (R- 408A
Heating , Ventilation, air Condition & refrigeration

)5S 0 SIS L ad g o1y AT e 35l 3 51875 0l 0 SOV LS e ) oy
Ll by 800 e (s 15 Y 5l )5l bt 05 ST S e 0l e 58
Al 05530 szl
oAl 5 DML 2y 3,50 2 )5l bl 050 SO LS 0 a2l alnd ¢
) S o A Jindl B L (2

Slaldseny!
HCFC- 0¥ 1k 5,24 J& a3leS 5 3 500S” CFC-11 —J sl 16 b 52 HCFC-123 0}
S Aol iy ¢ Ol 3 g 0 5 (AEL) 4 sl ol A 4 123
sl Sl s Sl Sy Wl gt S o) olida)
SN pod gl 58 S s ol yaS” Lgaldozanl o VYT By o 8 5lS7 5,0 0 SO LS
C (S sH Ll amdls 5408
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2,2-Dichloro-1,1,1 + Trifluoroethane (HCFC-123) WL S

(contains Tetrafluoromethane, Argon) 2,2-dichloro-1,1,1-trifluoroethane
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

ELeBe Zn Al 5,550 03las g & lall 0ol o 330 520 18

(550 Al 1y = o g pobebl ) 5lST = o gyl 5 8k o) ol

3 Call (55 OV 3 VY Y — 2,50 5185 bl 05 ST LS L (56 ot st
i Jotr = b Sy 0 ) oS g bl g et 1y o ¢ ke ) i
Sl Jod) 32 b o Bls Yoty s 5l el ) (2,1 s Blagl e LS 3 g2
O G AYY = 050,89, 589, 515 5 )bl yond pd&5 2T = oS5 bl )5l e Joliddly
e A de e el Dol b gay C B VLT g (o5

o S0 05 SIS L a5 5 Vs J ke oS HOFC-123 s ¢
£l a5l a, 55 05 S LS e (s 58 30 A Jay ) ik 3 (CFC) )
Csaa) atlad) e sl e Gle e e ST e W sk

A e ¢ JlxaW At pb ¢ Al 3 Aadscie s &y, 6 3, S 0 g SIS
RSN IR+ PR Catil

o A8 e a0 gest Bl Llad ol A0 )y &M ailad b G ] BloYL

. oldasea Yl

G ol saS ¢ ol S By b 8,580 05 ST OLS o pdsrzns — Slaldswl) ol S
Qo 39 ¢ 55 SNy Al U Sl (e [l gaST ¢ sadly Al s 0 Asbs (3
PR (I TN TR C PV U RCH I g SV I RO PP | RUREIS
PN A 005V Aab g e, W5 ¢ SN e el a2

Chemical Name 2,2-dichloro-1,1,1-trifluoroethane
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(C6-perfluoroketone) FK-6-1-14 (C7 Fluoroketone) (3M) NOVEC 1230 -V
09553 @ab slizal olis (3 (ODP) dual) dor oy ooy ¢ a3lae¥1 5 ) A a3 3 J5lu

Bylie S Y s Ol L (3 w5l o5 Lol o s A sl e o 3T 4 g
(S Y askdl sl
IS ke Baliald shal1 e @) o U I B 531 L 48 geg e puimy

NFPA 2001 Standard for Clean Ll L5 Pl ol g el allaidly Pl -l il
Agent Fire Extinguishing Systems.

756-13-8 el o3,

dodecafluoro-2-methylpentan-3-one - L“;M\ M‘})\
1,1,1,2,2,4,5,55-NONAFLUORO-4-(TRIFLUOROMETHYL)-3-PENTANONE sliall

3 Slaslally SUL ST ey VL) dalail 3 3514 e 45, — aldsue) Y2
Balail (3= Abaadly W Sladl 3 5 ladly (Sl ST 3 B il Jelall
Sludl Ol Ao g — ol slall Gl ghaia g O plal)

(Inert Gas) ol> L& b gz adsi 5L — (1G-55) ARGONITE -A

(s Yoo 40 ) Yooy Cali )

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

ab 5y (AN) Os= 5 (N2) G55 o 055 5 Bidai 5L ond Alalh) 51 ol
IS ey ety & sline iy (CO2) O g SN ST
N LS (NS VS R C P L P SO P B PR WR IN (B

IG-01 (Argon), I1G-55 (Blend Of 50 % Nitrogen And 50% Argon), 1G-100 (Nitrogen),
And 1G-541 (Blend Of 52% Nitrogen, 40% Argon, And 8% CO2)

S o MY play s Ly 201 3 A 2l oSl 5 2 b dadail (3 pdsite
CdLaY sy @l SV ST el Y el ol - aiS
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5 (IG-541) INERGEN-ANERGEN -%

L}U)'Lb(%)/\ +0gm ) S0t + Gw g5 Y0 0Y) e 0550 Ty bsE L=l
DS Y B3y pdsizey ¢ 31 LY JalsST Inergen ik ¢ ¢ (050 S ST
Ble OV adkes ooy ) (S B oS Y 22 iR g A sl LWL
A-B-C OloYl il 5=l pasiy /1 ¢ L~

Ol gl p3liay W e Uz 0B ULy S bao <5 Inergen Lyl 55 0
Lot 305 S ST Gl s 52 o i ¥ (S 308 25 8 ey B shian §08°

S gtane L8 oS I jolatal pomdl) 4 7 gonndl (60l il Jias = Inergen
ootz Bl 40 S anST Gl slgml 5l oz 7V Y AL o Rizisiin oS!

- O Al g OV 3 b ) Al

s sl a8l 05 S ST U (6 sts o g 483 ¢ Bsaad) sblol) (s
g

—ilge 5y s WbV B3l B dd 3 A SLY s iy a )T s

O IR R CF PUERCEURNEL RPN LS RV

«FM-200® <«MH227 <FS 49 C2 (NAF S 227 >l Pl — 5 ) A jolaisl g uﬂz‘g' o
(ECARO-25 <NAF S125) Ol 5,46 L;“"u\ « NovecTM 1230

05,5 ST (36 < Argonite / 1G-55 - Prolnert : sl sall oS Y1 J 5 ol 2is @
.1G-100 -NN100 s « ®1G-541 INERGEN 3 <« CO2

Bromotrifluoromethane <Haloalkanes « FE-13 — Jelal aludw Loz o

3-¢3¢2¢1¢1¢1 «NAF S227 «NAF S125 <NAF S-IIl1 <NAF P-IV «Trifluoroiodomethane
.Heptafluoropropane and Triodide

Uy o 3y S DLzl il 52 b 0 Ul (om ) 51 2mSn plsi il S5
iyl Bl o) oA sl B B S5 5 T e dilee A Lew Bl e
of U ol slibl s 1 b e Bl adnW Cs;ys odp i an (s)sb) 3 3Ll

gheVae ale Lais b

S Ol zs 135 F A slb] ey 5 ol 50



54Ty VT gl gl Ales o Jawi &2 amis g0 s e (o 5V a5 (Say
o b el Gy el &8 b (3 ot I G 1k Ll e L pladi s s a2
SUI L 4ol e 55y ooy Blet) STl Slaraial o oo 20 2L
A sy el S

= 3l Gl sy (G VY e pls fany

C SUAS o b b oSG
Electrical - Pneumatic, Mechanical
% .. Oy (Lyraan) 55— ARGON (045,31 Ogr 31 36 =Y

Shielding Gas, Argon40 Argon Compressed & &) Slwend

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

(7440-37-1) o) o3 5

O5 &) oy JlraiD Ji 8 Jolot S ¢ B0 5 5 (092 ,YD) 51 053,31 51 ads il
¢ AR W 15 ¢ (VA @l ostey 55l Jadd 3 (JleS azie ¢ pabs ST,
o Jsd B xby ¢ ST e ¥ Bl @te ¢« 05l @te (55 05 Y

-5 U AL W Al 4) 0,

Lisi g s 458 (54 Bl wusl) ol e 2l ol L) Blad pis,
CoLAH e Jelin YV WlaS

OSall g (WS Y01, Y ) o V04,47 8 iy (S5 O (3 053,V 5L A
syl el il o b e LI sl bl aslin JY o (5 U LS alde J saad
alab s
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Oy V5 bagi 8,14 oo 5 lad 2 53300 2 b 0l 1l el s o (3 pibsiis (Y)
RJJER I Rt s WP S I POV
B Ol ae Jolall oo U ansls obe ait (sl ¢ Qe U 5L 0 VI e (T
.VQA}\C@%F)MY\MV\{ 3Y gall aslin U1 Lgmdoy
mns Ll G e bl Aild e SIS pldll Slbee 3 05 Yl iy (8)
S
.@s}sw&ﬁyuﬂ;ww Q\ﬁ@@@;w (®)
Wl o a5 Al 5 gV J2nd B )y O A 3 pizay ()
- b kad) 35154
b2 o oSV U g oS OLaSS Gl 13 3l 03 ,Y1 le — aldw
it e 053,V Pl O ST (5502 bl (3 pisiie Liie Lo oy Las Yl
.&\w%m%a\ﬁf\s}
oS sy S 5 Y = ol ¢S Lo e b — Als 4y 5 008 5l — 4 3k

sl g J& 5 aedludl ouly
UN Number: UN 1006 sl ooVl 03, — plu né L

UN-NO (IATA) 1006
DOT Proper Shipping Name: Argon, Compressed >t 5509 (3 V!

DOT Classification: 2.2 (Nonflammable Gas) Jlza™ LG x& (DOT) s Cipnad!
DOT Label: NON-FLAMMABLE GAS J.E.;J\ Gale
Jlasdl L6 e e
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(S (PB3) PHOSTREX -\

(7789-60-8) Jeomml @y — 0,1 ce Pilu JloS” S 1

Phosphorous Tribromide, Or Pbr3. g\,a.;ﬁ\ s g ddell

— A Y158 3 2Bl (ST Joma § 5 (ODP) 05553 aab slizul pliis 3 i
ko DT W e g ol SV e (g gl ny () S el pllay Jns
Gl LS bl @ lis OLusYl e aslu g b b 50 T Sls Jud g asd e
sl o ol JU 550 adlisl Ollbte o 550 (EPA) 5 (FAA) J o ade G3las
Bl o e e i slsly 05 5V arde) sl 51l

S elibly oA 21 Bl ol slall any 3 (K ) 31 A 20l plai ooty
I8 otz — Mol S AL S ol sl (38 oluasnd o) O LS

Environmental Protection Agency (“EPA”) and has passed all Federal Aviation Administration
(“FAA”) certification fire testing.

HFC 3-4-9 C2/(R866)-FS49C2 -\Y

GG Ralail (3 oty ¢ Jilo S e dhasy 4y o aebi) e G Calas
25T T od = IS il ooy Jome o sl ol 5 BMaall il e 2501 LibY)
05 (Bl o) 055Y) AL slined plie (3 (ODP) Jiw — 055 dab s

c ety s liS es & (V¥ )) OG0 oS D

HFC 125 (FE-25) Hydroflourocarbon (HFC) - FE25 -\¥
Pentafluoroethane in a pressurized container - HFC-125 Pentafluoroethane - FE-25 (HFC-125)

DOV ik ghazdl e ot d o anbedi sl e bogrias Le L
COgpaV aade a5y s LSl ek Ly U el by stk eda IS

Ao g pll g ey SN ) Bl iy ¢ ol g Be (B e 5 055531 OB e L Bsle 38
iab sl (3 Atmospheric Lifetime (Yrs) st o 1Sy U b (3 st 5l

0950¥ akb slizl e N> 5wy 10 ¢ 0555V Bib el B ke il 2]
U s 095531 Ol e 5,43 (6T (ODP) o
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FlameOut- Fire Strike (Surfactants Blend A) Cold Fire p® s -V¢
Slgag PL o a5y OU P B ae 502 s 0 s bV Sl g e a3le (11 WS
B JE SV Ay J Y (PRI (R N NI [N
Bl O a ST 3By A sl e 31 UL @13 3 4 b 1 s 8oL
NFPA18 5 UL 71 UL 162 —J Gs, Cold Fire el ¢ ¢ 1S
<6 S
organic compounds + organic plant-sap + wetting agent + C})QMU a3l dlge pe oﬁu
and minerals

S o)y jailad)
S wT W o oy andh aiio s 2l cUbVI slge e m ¢ SU I iy e
Gyame pb dips 56 By ST BB b o o ¥ e plo pb ¢ 0955Y1 id
Sleldsew )
Fadzil 3 pdoris B LS ¢ 4 )W ol iy Blad) iyl 35,4 o i) piszay
el slabY) Pl gy asld sLbY s
ol Ul 1 BslSs Aalil (3 pdsiiey
B 3 A (3 pdsii
C L B 2l (3 ety
Tl 3 > clibl 3 Y01 0=0T fwsy pdsictun
o a3 slibl 3 Y0100 (0 deay plioy
> canall 3 slibl 3 %0V =001 dedy pdsiiay
il gkl ) e de ) daiz SleST pusiy
cpkdly podll Sldas e llll AN 6 e s Bl 05leST pdsiy
NFPA 18 by ,id sy UL underwriters Laboratories (3 &>, slsl) - ao -0 day
b Jgld dpd ) cUbYI s g o 0 0, laely A8 eV sl Al IS5 (3 Joens
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(9 WD) Jos oy b
3l s 39 Alanid) slgall e ol ad 095 Lo UV U e 51 A plated e 5,0l A
(Capsulate) o L biny 3850 jan o Lgmam 53 3501 51 > 8 21 Gl ¢ 55
sl Jelsr alade jlas) iy slibY1 T plasezd 0,85 s bty o el dlen
33le] 818 ey oM ) ol pde y Blazidl sl gol) Jlelidl Ll Ol o Ll 5,3
bz

SN dowdl g i) Uy
HMIS 51545, sk Cay o pllad s

Hazardous materials Identtification System Rating
Health Hazard 0 Reactivity 0 flammablilty 0

UN Number None Allocated

(Cold Firey 3 sWi o &)\ka

o) VY
55942 Gl V) Aol dled BV o2\ Gl
ole W x5 o g3 Mo dny s by 5 053
b (385 9o 50 8 Lol Encapsulates Fuel >34 5 2 Cadss
55 3w g0 Jlaza Wl B3le) lozs] Jls¥) 5ale) mig
2S5 Sl Jo 0 g ol (o )0 dr s Y
s Call gt sy ol e s Call 3 elibY ol
& Call 3 elibY Clie é o Call 3 elibY s Conlis
5 S LSy sl HDlgzal sl e ol e 1 Bl sl IDLgaul
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EAE s o OO 31 A0S Al 31 gkl J g
Metal Fire Extinguishing Agents per NFPA 484

Alkali
Metals
(Calcium,

Extinguishing Agents  Sodium) Lithium Aluminum lron & Steel Magnesium Niobium Tantalum Titanium Zirconium
Coke (carbon mirospheroids Yes Yes Yes Yes Yes Yes Yes fas Yes
Met-L-X Yes* Mo ‘feg* fes ‘fes* ‘feg* ‘feg* Yes* Yeg*
Lith-X Yes* Yes* No Mo No No No Mo Mo
Copper powder Yes* Yes* Yes Mo No No No Mo Mo
Diry fiu Yes Yes Yes* Mo Yes* No No Mo Mo
Diry sand Yes Yes fes* Yes Yes* ‘fes* Yes* Yes* Yes*
Diry lithium chioride Yes Yes MNo Mo No No Mo fas Yes
Diry soda ash Yes Yes Yes Mo Yes No Mo fas Yes
Diry sodium chioride Yes Yes fes* Mo fes* Yfes* fes* Yes* Yes*
Water No MNo No Yes Mo Mo Mo Mo Mo
Foam No Mo No Yes Mo Mo No Mo Mo
Argon Yes* Yes Yes* Yes Yes* Yes* Yes® Yes* Yes*
Ca, Mo Mo MNo Mo Mo Mo Mo Mo Mo
Nitrogen Yes* No No Yes No No No Mo Mo
Halon No No No No No No No Mo Mo
*Prefemed extinguishing
agent

ST AR UN VAT
Classes Of Halon Replacements
HCFCs Hydrochlorofluorocarbons
FCs(PFCs) Perfluorocarbons
HFCs Hydrofluorocarbons
FICs Fluoroiodocarbons

G guiae 3LaS DS o B g bl Bl 05 SIS e (HFC)
U5 S 5,565 (PFC)

030,590 3,5 5,508 5,4 LS e (HCFCs)

B 5 ) &y skl Y LS. (HEF)

45leS LS a9 5lss Fluid Flouroketone (FK)

alaW) o151 Inert Gas (IG)

Hydrofluoroalkane (HFA)
Greenhouse Gas (GHG)

bl ) deolt g Lz a0 &gl o8 1 (ODS) 09550 szl sl gall iy Lgnpa
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Bromotrifluoromethane -
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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  IAl Watermist -Inergen lodoguard 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 —lodoguard-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. Cs F-ketone or 1,1,1,2,2,4,5,5,5 nonafluoro-4-trifluoromethyl
pentan-3-one, The physical properties of Ce F-ketone allow applications in both

streaming and localized flooding .
- Ol y gl pllay pusiid oMol Ak sl L)

SO O/ e 143 A | By g 35



J5S 590 3 Wkl £ oy ol A eV oljle bl aped) Slelially 1l
3 ) shohl 1SSy ol Slbes 3 antsnll S o (555) IS 59 (Jl s
Llbly M e bl ) ga g Loddly (5 g8 I maiy (L) 51541 (2SS S

il ole AU Bl Blaia W 85y (6 54 Ll w83 3l ga g

g5 8517 ) 050 S LS a6 & ) 5lSN 05 SIS
LUl U I

09 S Ay s et g2, 0

0l A td) 05 S S ey 25y bl O SIS e

GBS 3 DU IS i) dar JUBI 4 g1 S 5 ) 31l ST

Halogenated Hydrocarbons Commonly Used for Fire Protection

Common Name Chemical Name Formula
Halon 1001 Methyl Bromide CHsBr
Halon 10001 Methyl lodide CH,|l
Halon1011 Bromochloromethane CH.ErCI
Halon 1202 Dibromodifluoromethane CF.Br,
Halon 1211 Bromochlorodifluoromethane CF.BrCl
Halon 122 Dichlorodifluoromethane® CF.Cl,
Halon 1301 Bromotrifluoromethane CF.Br
Halon 104 Carbon Tetrachloride CCl,
Halon 2402 Dibromotetrafluoroethane C.F,Br,
* A popular test gas without substantial fire extinguishing properties.
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Theory Of Extinguishment @ 3 sb) & U Sl aluseent 4 Jas
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Free Radicals dillall G g2l Wlail wee st gl Lo S Jolichh ams § 1 aile
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Halon Replacements (YY1 1) O Sta Jildy dedast

Designation Chemical Formula |Trade Name |Manufacturer
Leand) LS arnall G I | il a7 )
HFCs HFC-227ea CF3;CHFCF; FM-200 DuPont
HFC-125 CF;CF,H FE-25 --
HFC-23 CFsH FE-13 --
HFC-236fa ® CF;CH,CF; FE-36 --
CF,HCI(82%)
CF; CHCI, (4.75%)
HCFCs HCFC Blend A | CF;CHFCI (9.5%) NAF-S-111 Safety Hi-Tech
d-limonene (3.75%)
HCFC Blend B* | CF;CHCI,CF,Ar Halotron | American Pacific
N, (52%)
1G-541 Ar(40%) Inergen Ansul
Inert Gases CO,(8%)
IG-55 N»(50%) Ar (50%) Argonite Ginge-Kerr
1G-01 Ar Argotec Minimax
1G-100 N, N-100 Koatsu
Plirgt'gr?;”ated FK-5-1-12 CFsCF,C(O)CF(CFs), | Novec-1230 3M

s elay Jawd (@) 2% @yl o5l — @ Streaming Applications —Halon Replacements
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OVERALL COMPARISON OF HALON REPLACEMENTS
ideal Halon Replacement | Halon 1301 HFCs
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Inert Gases ¢\ s &yl BES 38 5 dopnd & Ahal) D13 J g

Designation

Composition

Extinguishment
Concentration®
(vol %)

IG-541

Nitrogen 52 +4%
Argon 40 +4%
C0O,8+1%

33

1G-55

Nitrogen 50 £5%
Argon 50 +5%

35

IG-01

100% Argon

IG-100

100% Nitrogen

33

S Ol e
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NFPA-2001 o ddad) il gl g 31 b1 (o J 9

3o\ Chemical Name oS el N
FC-3-1-10 Perfluoropropane Loy ayse CsFs
FC-3-1-10 Perfluorobupane OUjse g1 C4F10

o aes | 49975 | i

o Ch';rgi'g_ugg%ane b | e,

i I e e

Isopropenyl-1methyl Jee N =Jelsn o4 fi
Cyclohexene (3.75%) %ov o, ¥ oS IS 3
HCFC-124 | Chlorotetrafluoroethane Ol gl 15 4, 08 CHCIFCF3 ’
HFC-125 Penafluoroethane olyl 5508 Ly CHF,CF;
HFC-227ea Henafluoropropane OLy o g5l Liwn CF;CHFCF;
HFC-23 Trifluoromethane Olis 5,48 (sl 5 CHF;
HFC-236fa | Hexafluoropropane Slyp gl LS CF3CH,CF;
FIC-1311 Trifluoroiodide Al b g, 16 5 5 CFsl
IG-01 Argon 55 Ar
1G-100 Nitrogen BESE N,
Nitrogen (52%) (Y00Yy g 5 N, 2
1G-541 Argon(40%) (08 )0 ) Ar i
Carbon Dioxide (8%) | (Y0A)0 S ST ot CO, 3
Nitrogen (50%) Y00y oy 5 N,
IG-55
Argon (50%) Yooy O Ar

S Ol e
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oal) g%ﬁ\ ) )
Halon 1301 Bromotrifluoromethan CBrF3
HCFC-124 Chlorotetrafluoroethan CHCIFCF3
HCFC Blend A Additives Plus
HCFC-123 Dichlorotrifluoroethane CHCI2CF3
HCFC-22 Chlorodifluoromethane CHCIF2
HCFC-124 Chlorotetrafluoroethane CHCIFCF3
HFC-23 Trifluoromethane CHF3
HFC-125 Pentafluoroethane CHF2CF3
HFC-227ea Heptafluoropropane CF3CHFCF3
HFC-236fa 1,1,1,3,3,3-Hexafluoropropane | CF3CH2CF3
FC-218 Perfluoropropane CF3CF2CF3
FC-3-1-10 Perfluorobutane CF3CF2CF2CF3
FIC-1311 Trifluoroiodomethane CF3l

New Alternative Technology dude ddy ddy s\ib) 3 4

Misting +Wetting Agent +Water Additives  w>luw g CbLAN + SUH LN -y

S Ol e

Particulate Aerosols

Inert Gas Blends

149

Aot A, Ol g Oleu Y
&}@Qu@)muw;u -y

A el Jila g5 5150



Bl pllay sUbYY 3 dedseiadl 314l

Agent Chemical Formula
Halon 1211 Bromochlorodifluoromethane | CBrClF;
HCFC-123 Dichlorotrifluoroethane CHCI1,CF;
HCFC-124 Chlorotetrafluoroethane CHCIFCF;
HCFC Blend B* | Proprietary blend of CFy

PFC-14 Tetrafluoromethane CHCI1,CF;
HCFC-123 Dichlorotrifluoroethane
HCFC Blend C Proprietary additive plus
HCFC-123 Dichlorotrifluoroethane CHCI1-CF;
HCFC-124 Chlorotetratluoroethane CHCIFCF;
HFC-134a 1.1.1.2-Tetrafluoroethane CH-FCF;
HCFC Blend D Proprietary additive plus
HCFC-123 Dichlorotrifluoroethane CHC1.CF;
HCFC Blend E Proprietary formulation of
HCFC. HFC. and additive
HFC-227ea Heptafluoropropane CF;CHFCF;
HFC-2361a 1,1,1,3.3 3-Hexafluoropropane | CF;CH)CF3
FC-5-1-14 Perfluorochexane CF3(CF2)4CF3
FIC-13I11 Trifluoroiodomethane CFsl
SO O/ e 150 A SUbl iy g 515




Hydrofluorocarbons (HFCs) 4 51, 9y 48 g yiudl 31 )
S o oo 8L 5 055531 i) St dll S15bl o s 4875 ) 510 55080 51540
S bt Bloy 3 s <) b W ¢ Ld (51 olam Y1 5 ) 2dd 516l
de ) aiis Py el J ol y Lt )05 IVl ~ Y 2dd <3l ki (3
O W aD e S5 Yy

is gt [ ¥l P S S
Hydrofluorocarbons (HFCs)
HFC-134a 1,1,1,2-Tetrafluoroethane CF3CH2F
HFC-152a 1,1-Difluoroethane CHF2CH3
HFC-125 Pentafluoroethane CF3CHF2
HFC-143a 1,1,1-tnifluoroethane CF3CH3
HFC-32 Difluoromethane CH2F2
HFC-23 Trifluoromethane CHF3
Hyrofluorocarbons blends (HFCs)
R-404A R143a/125/134a
R-507A R143a/125
R-407A R32/125/134a
R-407B R32/125/134a
R-407C R32/125/134a
R-410A R32/125
R-508A R23/116
R-508B R23/116
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Halocarbon &t O ¢ S Wbl delasi
(Hydrofluorocarbonsy sisli sds oo o ¢ 0950 dab o5 aul Al Las

. PFCs (perfluorocarbonsy s HFCs

Trade Designation Chemical Chemical

Name Formula Name

FE-13 HFC 23 CHF, Irifluoromethane
FE-125 HFC 125 CF.CHF, Pentafluoroethane
FM-200 HFC 227ea CF.CHFCF, Heptafluoropropane
FE-36 HFC 236fa CF,CH,CF, Hexafluoropropane
CEA-308 PFC-2-1-8 CiFg Perfluoropropane
CEA-410 PFC-3-1-10 C.Fic Perfluorobutane

Lo 3 5all 51 skalh 51550800 e s g2 0518 I e 30 8155 BdlaS Julse oo
S o ¢ Byl 2y 0lST 5l 05 SIS e Balsall ol foiS e (3 ol 3 ke (Ko
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Halon &5 pszat s 155 031 e pllsi w50 ¥ .Halon 1301 3 aeisazdl
-2 2 1301

(HCFC-22) ot 5,5l U5 5,,iS7e

(HCFC-123) 0¥ 5,508 36 5,508 5 o

(HCFC-124) 0¥l 5,56 36 s, 5,508 o

(HCFC-141 and 141b) 0yl 5505 36 5,58 jii e

(HCFC-142 and 142b) oYl 5,55 JU 5,5 e

(HCFC-225, 225ca & 225ch) 0l 5,5 ol 5,508 Sl o

Advantages of halocarbon agents — & g S Ul Julse <l 32

Sl Juo g pE gms -
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(NFPA 5155T) sb¥) 5150 dolasl gl bl 2l g pulas

(NFPA 10) Standard for Portable Fire Extinguishers
4 ol sLibYI Ol o ool 2
(NFPA 11) Standard for Low-, Medium-, and High-Expansion Foam
2US) Baw il g Biaisill y 3l 548 I sLibWY 35k 5,87
(NFPA 12) Carbon Dioxide
051 SI ST 36 58 5,87
(NFPA 12A) Standard on Halon 1301 Fire Extinguishing Systems
AR O bl sLabo¥l 55le 5487
NPFA 13 Standard for the Installation of Sprinkler Systems
G kil S s S
NFPA 14 Standard for the Installation of Standpipe and Hose Systems
bl A Balaily apul M U ST 3 558
NFPA 15 Standard for Water Spray Fixed Systems for Fire Protection
SR e aleml) 2l s W ) adail L
NFPA 16 Standard for the Installation of Foam-Water Sprinkler and Foam-
Water Spray Systems
058 Ny sl Ola o dadail S 55,8
(NFPA 17) Dry Chemical
R ICS PPN VI CU&J 548
(NFPA 17A) Standard for Wet Chemical Extinguishing Systems
by sl b plas 5587
(NFPA 18) Standard on Wetting Agents,
(b SV sey Al 3 51l s bW pllas 5 587
(NFPA 18a) Standard on Water Additives for Fire Control and Vapor
Mitigation
B2t Jgnde g it A e o ledl o) e a5 ©ULLYI 5 S
(NFPA 750) Standard on Water Mist Fire Protection Systems
gu\ olaall ¢U9_: ol i)
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(NFPA 2001) Standard on Clean Agent Fire Extinguishing Systems
aaadl o)l s b plas 5,87
(NFPA 2010) Standard for Fixed Aerosol Fire-Extinguishing Systems
G CJY}MJ,&“{ Ly (Ua.: ij
(NFPA 1145) Guide for the Use of Class A Foams in Fire Fighting
(T) & 258 N elab¥) asle s
(NFPA 1150) Standard on Foam Chemicals for Fires in Class A Fuels,
[l 355 1 2t 200 ST 502 0 slas
(NFPA 298) Standard on Foam Chemicals for Wildland Fire Control
U 3 20080 35Sl 548 I lisl g g pulas
(NFPA 72) National Fire Alarm
FHJES IR NS
(NFPA 170) Standard for Fire Safety Symbols
SR JIGY Al o)Ll syl
(NFPA 221) Standard for Fire Walls and Fire Barrier Walls
A e L Olly Lol s el 23
(NFPA 921) Guide for Fire and Explosion Investigations
S A g Ol yeaNY sl e (3 Gl s
NFPA 1961 Standard on Fire Hose
¢ LabYi (""‘HJ’; ol 2l
NFPA 1963 Standard for Fire Hose Connections
B A bl = By s
NFPA 1964 Standard for Spray Nozzles
Gt Slags pulasy 5 S
NFPA 20 Standard for the Installation of Stationary Pumps for Fire
Protection

S Ol zs 158 F A slb] ey 5 ol 50



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

Lele Sldle o5y slibV dxle 305 LY 8 ol ol Ll
NFPA 1001, Standard for Fire Fighter Professional Qualifications
LYY Jb S aghl O gl L
NFPA 1033, Standard for Professional Qualifications for Fire Investigator
S a2 g oMl ol
NFPA 1981, Standard on Open-Circuit Self-Contained Breathing Apparatus
(SCBA) for Emergency Services
25 sl lead (A gzie 3 315) AU il 5 el Lo g 5
NFPA 440 Guide for Aircraft Rescue and Firefighting Operations and
Airport/Community Emergency Planning
byl 33wy ol sl ) > 2l Slles Lo
NFPA 80, Standard for Fire Doors and Fire Windows
FLAH o Jaladly Ol mlaey by s
NFPA 221, Standard for Fire Walls and Fire Barrier Walls
Gl A glal) Dst gty OF jud by
NFPA 403 Standard for Aircraft Rescue and Fire-Fighting Services at
Airports
oyl 3 3wV s lb¥l Sl ules
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PPE
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(V1) ICAO/IATA s il 558

Labeling Label i) Gale 4 e
AIR TRANSPORTATION
ICAQ/IATA Code 1066 Non Flammable Gas
Class 22 P Y e e i&
Packaging group 055 5 dfg“ Lo 8Bl sy il L0 2
Packaging instructions )
- cargo 200 caslall SLY g YA e ST
- Passenger 200
Maximum quantity allowed = i . A D3 em) aluscin! Loas
- cargo 150kg S 25y s 4 Bl gl Joads
- Passenger 75Kkg ALl OKLA)\ 3 MB’U .
Eye | Face Wear safety glasses.
Hands Wear leather gloves.
Body Wear safety boots.

Respiratory  Where an inhalation risk exists, wear Self Contained Breathing Apparatus (SCBA) or an Air-line respirator

Labelling according to Regulation (EC) No. 1272/2008 [CLP]

Hazard pictograms (CLP) : :

GHS04
Signal word (CLP) o Waming
Hazard statements (CLP) © H280 - Contains gas under pressure; may explode if heated..

Precautionary statements (CLP)
- Storage © P403 - Store in a well-ventilated place..
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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

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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NITROGEN GAS

NFPA RATING

FLAMMASILITY

HEALTH |I INSTABILITY
OTHER

HEALTH

LIQUID NITROGEN

NFPA RATING

FLAMMABILITY

o

OTHER

NITROGEN GAS

HAZARDOUS MATERIAL IDENTIFICATION SYSTEM

HEALTH HAZARD

BB | 0

FLAMMABILITY HAZARD

(RED) | O

PHYSICAL HAZARD (YELLOW) | @

PROTECTIVE EQUIPMENT

EYES

RESPIRATORY

HANCS

BOCY ‘

®

See
Section 8

¥

See
Section 8

For Routine Industrial Use and Handling Applications
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English Reference
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U.S. Department Of Transportatior
Federal Aviation Administration
By J. Craig Voelkert
Brazilian Journal Of Chemical
Engineering
Firefreeze Worldwide, Inc
Kirsty Bosley - London

National Fire Protection
Association

U.S. Nuclear Regulatory Commission
Office Of Nuclear Reactor Regulation

Fire Protection Research
Foundation - NFPA

United Nations Environment
Program

U.S. Department Of Commerce

All-Russian Scientific Research
Institute For Fire Protection

U.S. Air Force
By Esther Jacobson

Daniel Madrzykowski
David W. Stroup, Editors

Firefreeze Worldwide, Inc.

Forest Research Institute, Coimbra
University

By Bp Johnson

European Chemicals Agency -
European Commission Environment

New Mexico Engineering Research
Institute
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Options To The Use Of Halons For Aircraft
Fire Suppression Systems.2002 Update

Fire And Fire Extinguishment

Hot Aerosol Fire Extinguishing Agents
& The Associated Technologies

Cold-Fire-Technical-Book
Water Additives For Fighting Class A Fires

NFPA 18 Standard On Wetting Agents
1995 Edition

Fire Dynamics Tools

Evaluation Of Water Additives For Fire
Control And Vapor Mitigation
Montreal Protocol On Substances That
Deplete The Ozone Layer

Advanced Technology For Fire
Suppression In Aircraft

The Mechanism Of Fire Suppression By
Condensed Aerosols

Encapsulated Micron Aerosol
Agents
Powdered Aerosols Performance In Various
Fire Protection Applications
Demonstration Of Biodegradable,
Environmentally Safe, Non- Toxic Fire
Suppression Liquids
Coldfire The Next Generation In
Firefighting
Wettability And Extinguishing Power Of
Different Wetting Composition For
Wildland Firefighting

A Comparison Of Various Foams When
Used Against Large Scale Petroleum Fires

The Use Of PFAS & Fluorine-Free
Alternatives In The Fire Fighting Foams

Extinguishing Agent For Magnesium Fire
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Inhibition Of The Combustion Of Liquid
By P-F. Thorne And Gaseous Fuels By Finely Divided Y
Inorganic Salts

A Guide To The Globally Harmonized

United Nations System Of Classification And Labeling Of RE
Chemicals (GHS)
University of Florida Pyrogenic Aerosol Fire Suppressants Y
Adam Chattaway, Robert G Dunster ~ The Evaluation Of Non-Pyrotechnically
. Y
Germany Generated Aerosols As Fire
By Alen Topic Evaluation Of Handheld Aerosol
A Thesis - University Of Waterloo Extinguishers With Respe_ct To Toxicity RF
And Corrosivity
Royal Canadian Navy Evaluation of X
By Thomas D. Sheehan Handheld Aerosol Extinguishers o
Us Department Of Health & Human Control Of unconfined vapor Clouds By Fire .
Service - Niosh Research Department water Spray Handlines '
Fire Fighting Handbook Chapter 9 « Fire Suppression, Ventilation, Yy

And Overhaul

Environmental Assessment Of Existing
Fire-Fighting Foams In Use By New YA
Zealand Fire Service

U.S. Environmental Protection Annex 2 to May 2017 TEAP Progress Report
Agency hydrochlorofluorocarbons (HCFCs)

UNEP Division Of Technology, .
Industry And Economics Handbook of Good Practices ..

Energy And Ozonaction Unit in the Halon Sector
Robert T. Wickham ,P.E. March = Status Of Industry Efforts To Replace

Institute Of Environmental Science
And Research

. . . A
2002 Halon Fire Extingushing Agents i
Master Of Science Thes's BY: Gaseous Fire Suppression Systems Y
Payam Taheri
Stockholm Convention On Persistent
UNEP Organic Pollutants T
Marco De Pedis Pyrotechnically Generated Aerosols Ability "y
Oskar Jonsson To Extinguish Cable Fires '
National Fire Protection NFPA 2010 Standard On Aerosol Fire- o
Association Extinguishing Systems '
Journal Of Scientific & Industrial Application Of Nitrogen As Preventive & -
Research - India Controlling Subsurface Fire '
National Fire Protection NFPA 2001, Standard On Clean Agent y
Association Fire Extinguishing Systems '
CHEMETRON Fire System FM-200™ SIGMA Series Engineered Systems YA
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Perfluorohexane Clean Extinguishing

By John A. Pignato Agent For Streaming And Local Application ra
Systems
May 2017 Progress Report Annex 2 to the Report of the Technology .
(Volume 1) and Economic Assessment Panel '
Thermal Decomposition Products Testing
By With 1,1,1,2,2,4,5,5,5 nonafluoro-4- ‘)
Benjamin D. Ditch trifluoromethyl pentan-3-one '
(C6 F-ketone) During Fire Extinguishing
MSDS Clean Agent FS 49 C2 System EY
NFPA NFPA STANDARDS &Y
F¥
g0
.41
&Y
A
.89
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