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o] e Wdmole XM MEEAH n—Heptane & FASIA o] MR RE WASI=
o nEY FEY &E TE #HRS BE(FEWE iz, KEe LB HTFHEEA A%
MARENY 2718 BN MEE FRSta Ak o] MEe 2TFPe & 24 RF 1@
HOBE 1%, EFR 28 RE 10BERE ¥ hEFE= 29 ZKe &3z =Ho
A ot HErEe KAdozd BE B BANE A EHEMHKER JEdE 4+ Uk 9
A MAkHe BmEE =AY BEHEI2 FCOBr<I9 Hez =HAR KF/LAHL B|h
o] VXA ZAddctrt HEZ Wi ERAMe XHrh HAEI=AM HEHHL F A, &
Mkl A A Fol He Aoz TY 4 Arh

BEmer sa o HA=EW B ME{LRECCL, 88 104)Y BA8RA #EH=A
de] 2R #or AY FHUHEHRIL AS e, ®EHAAM Rl FiEEZld o 23t
a2 % —% EEANA Methylbromide (CH; Br, ¥& 1001)7 #A=EEd v REILEY
QA 7heel EE{LREFERC Bk HoluAwl #F;E o ®E ol Ttk E H/2IKXK
Bh %ol A Chlorobromomethane (CH,CIBr, %2 1011)e° HEF MAH=A FHH
ERo U ool Fix HA /1 2FERch o H3d BEYACG B ozsAMe HFEILM
of #Bs sl EES) #iTE B #BE Hded o &R BERY REMAE AL HS
71l Aol ZER {Layd EoE FHo wWHzz oHy S FMASIY REAN HE
T HEe BFE U Hft ¥2A THRE SEAA BHE Ha 2% BANE = ¥ER
HAME EH, olzle]l oEwvel VEBR MAEH) RBEST o FA =HH

RE HRAAM ZHA4 del @Al dEs $E8FR BAEM= Bromotrifluoromethane ( &8
1301 ) # Bromochlorodifluoromethane (%& 1211)°l1 = thde] Dibromotetrafluoroethane
(Z8 2402) 0|tk o9 FEIL #EL2 (X 1 )3 gk

(% 1) Characteristics of important halogenated agents.
Agent

Bromotrifluoro— | Bromochloro — Dibrormo —

methane difluoromethane tetrafluoroe thane
Chemical formula CF,3 Br CF, ClBr C,F.Br,;
Halon no. 1301 1211 2402
Type of agent Liquid gas Liquid gas Liquid
Boiling point (°C, latm) — 58.0 —40 47
Density (ks ¢, ¥ 1.54 1.82 2.16
Approximate extinguishing 6 5 3.5
concentration (vol %)
42259 (CO, & 1=¢m) 3 1.4 1.7
Lethal concentration (ppm) 832,000 324,000 125,000
vapor
Fire decomp. vapor 14,000 7,650 1,600
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(® 2) Foam agents containing fluorimated surfactants and its main applications .
Main applications Foam agents
Petroleum Taflk fire Fluoroprot.ein foam agents
Spill fire Aqueous film forming foam agents (AFFF)
Water soluble or “ polar solvents”| Polar solvent type Modified protein foam
fire foam agents Modified AFFF




M BE mkel S —BeR GRAEE AEME HEAA FRKORZA ot mMASK
HAES BEBABoz slo Atk HEMAZ Mkl KMoz A" AL W|2XARDP
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2 EHA BABET Aok o A% HEMU KR M) Perfluoro &k FRmEiEHEM- &
M oEla e 22 fikd eheb 2o

(® 3) Control and extinguishment times for large area fires

Fire size Application Control Exting. Amount of agent
area Agents rate Fuel time time Control | Exting.
(nf) ( &/min /f) (sec) (sec) (&) | (&/nf)

65 AFFF 14.7 Avgas 9 11 2.16 22.65

Protein 14.7 Avgas 12 22 2.89 9.78

AFFF 14.7 JP—5 6 9 1.43 1.91

Protein 14.7 JP-5 9 14 2.16 3.38

130 Protein 7.21 JP-5 12 {1) 1.43 (1)

AFFF 7.21 JP-5 8 (1) 0.98 (1)

AFFF 7.21 JP-5 9 15 1.10 1.79

Protein 7.21 JP-5 10 15 1.18 1.79

Protein 7.21 Avgas 22 46 2.64 5.50

AFFF 7.21 Avgas 14 20 1.67 2.40

409 AFFF 2.32 JP -5 18 29 0.69 1.06

Protein 2.32 JP -5 25 55 0.98 2.12

AFFF 2.32 Avgas 19 37 1.10 1.43

Protein 2.32 Avgas 57 90 1.18 3.46

AFFF 1.75(2) | P —5 44 65 2.65 1.79

AFFF 1.67(3) | Avgas 38 65 1.67 1.79

836 AFFF 1.14 JP -5 37 75 0.69 1.43

Protein 1.14 JP -5 42 90 0.81 1.75

AFFF 1.86(2) | JP —5 48 91 0.65 1.26

Notes : (1) Unorthodox technique for extinguishing did not produce comparable results.
(2),3) Different nozzle
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