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Fluorinated surfactants and fluoropolymers ( X )
Fluorocarbon - containing fire extinguishing agent
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Abstract: Various types of fluorocarbon — containing fire extinguishing agent were introduced, including
aqueous film — forming foam ( AFFF), fluoro — protein foam ( FP), film - forming fluoro — protein foam
(FFFP) , anti — burn back superfine powder and Halon — substituted fire extinguishing agents. The current
situation of research work and industrial production were described. Finally, the trend of development and
outlook for fluorocarbon — containing fire extinguishing agents in China were presented.

Key words : fluorocarbon — containing fire extinguishing agent; aqueous film — forming foam; fluoro — protein
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Fig. 1  Structures of fluorocarbon surfactants used in AFFF"*
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Tab. 1 Formulation of 6% AFFF provided by 3M company*’

5y w/ %
CF;S0,N(CH,CO0™ )C,H,N* (CH,), 4
C,F,,S0,N(C,H,)CH,COOK 2
C,H,0(CH,CH,0),H 25
Pluronic F -77" 5
N(C,H,0H), 1.5
H,0 62.5

1) B2 K2 R 2 i B, 4 T
6 600, RAELIGEH T0% .
R2 3MANE 3% B AFFF s 5"
Tab.2 Formulation of 3% AFFF provided by 3M company '’

Moy w/ %
C,F;CF(CF,) CONHC,H,N(CH,),0 1.5
n - CyH,,S0,Na 2
C,H,0(CH,CH,0),H 25
AR 7o PG 4 2 B AT 1 3
H,0 ML) 68.5

3 3M AT 3% B AFFF fRAERE"
Tab.3 Fire extinguishment and burn — back test of 3M 3% AFFF""

W H YOKMRE KRR 38 E PR
R UAEEL 8.2 7.8 >5.0
25% HT I )/ s 204 202 >150
K]/ 40 40 <50
BipeHt /s 410 369 >360

Tk [E AFFF [TFIEE LB . 1979 4, A 2R R
HETH BB 5T BT AL A AL A B S R ) 56—
X AFFF, 3f-7E 1983 F1 1995 £ B3l 4 —Fsh =18
Pl AR, dbE R E B R
] P — S B 8 ) T SR T S AFFF 27 .

3 RMERIBARRNF(FP)

IR KGR 2 LA st/ FE ) 28 1 0K A o
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Tab.4  Formulation of 6% FP'"’
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JBe S 1K 8
VU &M TR A S R AR R B 1.44
JR% 16
i 8
SEINBE 16.6
H SRR — Bk 1.6
RA K/ RETHILEY 8
7K 40. 36

1) DU IR K i 11
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YEF3 89 FP 232 7K K ) LA 3l 0 B k0K A 3 13 A
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C8F150 - C6H4 - SO3 Na /t%%%) ﬁﬁ‘ﬁ‘gﬂﬁ,ﬁ&%‘%‘éﬁ
TEPEF R A G2 b R RN B 8 A5 A i B IR A TR AR
£ 3% TIF 6% 7 FP, % FP HATH IR RELT . K KGR
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gEO A, LA e B S R
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Tab.5 Formulation of 3% FFFP!*’

Hoy w/%
KiEH 36.0
) 1.6
C.F,,C,H,S0,NHC,H,N* (CH,),CH,CO0 " 2.7
7K 59.7

*6 3%% FFFP fytEge™!
Tab. 6 Performance of 3% FFFP/*

R 5 ROKHRE WG KTRRE
RUAEER 8.5 9.0
RO bt i R ] /s 15 16
25% BRIt IE) /s 570 540
Friik S1/(mN - m™") 15.8 15.6
PRI 2% 3 S 3 (TR D/ (mg + min™") 55 80
PR 39286 (238D Y/ (mg - min ") 102 113

1) B 50 mL RS BEIn A B4R 11. 8 em (45 S LA, FARORE T
SR m B LERE A 0. 5 mL 7 B¢ 5 #Y FFFP, FEFP T 4635 Jin 22 5 i
IO e H T B ] B S Bl B R) . 2) 50 mL YR INA B 42 9.8 em
Y25 AR L 5 7 BE S5 Y FERP S50 &30 2 min 544 18 o IR H =N
FEUT, FH IV M0 2 JOLJ5 o A8 5 oh T PR 44, o o 3 /)N, FFFP
BB PE T TR I RSB
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Fig. 2 Surface treating agent for superfine ammonium phosphate dry powder fire extinguishant'*"’
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CF, ,HFC227ea) ™™~ Fi1 42 45 & B ( C,F5COCF ( CFy),,
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AL R ek Bl 4 T AR - A A f | AR 2 18] v 4
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Tab.7 Performance of Halon substitutes and Halon1211,/1301 %"

Halon1211 Halon1301 HFC236fa HF(227ea Novec1230 HF(C23
NSy CF,CIBr CF,Br CF,CH, CF, CF,CHFCF,  C,F,COCF(CF,), CHF,
W 5/ °C -3 -58 -1 -16.4 49.2 -84
obp" 5.1 12.0 0 0 0 0
GWP? 1 300 6 900 9 400 3500 1 -
ALTY /a 16 65 242 39 0.014 -
B 2 kK K TR A % - 5.0 - 8.6 - 18.0
Bkt SR K T A3 % 3.2 - 6.3 6.6 3.5 12.5
NOAEL" /% 0.5 5.0 10.0 9.0 10.0 50.0
LOAEL” /% 1 7.5 15.0 10.5 >10.0 >50.0

2 2 N B SR VR T 24 STk, AS TR SCHRR SR R 22 575 1) ODP: 5L 48 45 #E 1 fiE {H ( Ozone Depletion Potential ) ;2) GWP . % R 4% I ¥ fig {6
(Global Warming Potential ) ;3) ALT: K47 1% A 6] ( Atmosphere Life — time) ;4) NOAEL: &ML F| A FAE Y7 ( No Observed Adverse Effect Level ) ;
5) LOAEL: W 2234 EA1E F 5 /K577 & ( Lowest Observed Adverse Effect Level ) ,
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EI R b IE 76 Py PR 4 ) B N IR M S
FE (B H R A P A

7 ERSRRAFAZRERR

FKE WA VLR AR5 G T 20 2 50 AR5
), B EEONE R @RS K G B AR DGR
FAEL KM, R A BB, 1976 A LR
HEE B EFE TR L TR LR 2= 0 5T TR Y 6201 7Y
SRR B TG R R, 7E ML LR B, 1979 AR G AR
—f% AFFF JREEH B2 LB a4 ) 807, e, A
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