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Development of emulsion-based fire suppressants containing ferrocene

KOSHIBA, Yusuke
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This report describes the preparation and fire-suppression efficiency of
oil-in-water microemulsions containing ferrocene. In this work, oil-in-water emulsions containing
0-1000 ppm ferrocene and four surfactants (Surfynol 465, Olfin E1020, Triton X-100 (TX), and Noigen
TDS-80 (NT)) were prepared. Four emulsion parameters were then characterized: emulsion stability,
oil-droplet size in emulsion, flash point, and suppression ability. Emulsion stability experiments
and droplet-size measurements demonstrated that the oil-in-water emulsions containing ferrocene and
TX/NT were thermodynamically stable microemulsions. Suppression trials involving microemulsions
containing 0-1000 ppm ferrocene and NT revealed the relationship between their fire suppression
efficiency and the concentrations of ferrocene and NT, and also demonstrated that the microemulsions

tested in this study have a higher ability to suppress pool fires compared with a conventional wet
chemical agent.
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2 (a) Surfynol 465 (SN, m+n = 20), (b) OIfin E1020 (OE, m+n = 30), (c) Noigen TDS-80

(NT, R = CO(CH,);,CHs), (d) Triton X-100 (TX, m = 10).
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Rrx > 1 SMD

5 Rnt 235

ME a Rb SMDwe (nm)
(0-1000
ppm)
MEnr (2.1, 0) 35 11.0
MExr (2.1, 100) 35 11.3
MExr (2.1, 500) 35 12.4
42 MEn (2.1, 1000) 35 14.2
n- 2.1 wt% ME MEmx (2.1, 0) 5.0 12.0
93°C MErx (2.1, 100) 50 109
ME MExx (2.1, 1000) 5.0 7.9
a MEar (X Y) surf X wt%
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NT MEnt NTsoln.  NT
Fec MEnT n- Fec
n- n- Fec MEnT
Fec 100 ppm n-
2.1 wt% 10.5 wt% (MEnt (2.1, 100) MEnt
(4.2,100) MEnT (10.5, 100) 4) Fec Oppm  MExr (2.1, 0)
MEnT (21, 0) t=21s
MEnT(2.1,0) Fec 100 ppm ME ( MEnt (2.1, 100))
1=79s MEnt (2.1, 0) 1/2.5
MEnr (4.2, 100) (t=9.05 MEnt(10.5, 100)
10.5 wt% n- 100 ppm Fec
MEnt Fec 21wWt%  n-
0-1,000 ppm Fec MEnt ( 5
Rt Rvr=35 NT soln. (z=15¢9)
(WC,7=8.959) Fec
MEnT Fec
(ANOVA) MEnt (2.1, 0) MEn (2.1, 1000)
(F=40.80,p<.001) Tukey  HSD
MEnt (2.1, 0) MEnt (p<.001) MEnt (2.1, 100)
~MExr (2.1, 1000)
2
n- (Wt%) (ppm)  K2COs (Wt%)
NT soln. 0 0 0
MEnt (2.1, 0) 2.1 0 0
MEnt (2.1, 100) 2.1 100 0
MEnr (4.2, 100) 4.2 100 0
MEnT (10.5, 100) 10.5 100 0
MEnrt (2.1, 250) 2.1 250 0
MEnr (2.1, 500) 2.1 500 0
MEnrt (2.1, 750) 2.1 750 0
MEn (2.1, 1000) 2.1 1000 0
(WC) 0 0 45

RNT =3.5.
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