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Abstract : Onboard fire extinguishing system is important to protect cargo and human lives and every oil tanker has foam type fire
extinguishing system. Because of environmental problem, agent which contains materials such as Perfluorinated compounds are regulated and
the development of the environmental friendly agent is required. The protein foam has less environmental pollution problem and has an
excellent fire extinguish performance to oil fire. In the research, bivalency metal salts were added as stabilizer to increase fire resistance and
stability of the foam. Ferrous sulfate, Iron chloride and Nickel chloride were used and to adjust to vessel, sea water was applied. As a stabilizer
increased, the expansion ratio was raised. However 25% drainage time was decreased over 2.0 wt.% which is knowable that the foam brokes
easily. The amount of generated foam was measured to check fluidity of foam and it appeared that when FeSO, 1.2 wt.% was added, the
amount of generated foam reached large and also the 25% drainage time was high. To evaluate the fire extinguishing performance for oil fire,
the small scale oil fire test was executed. When FeSOj, 1.2 wt.% was added, fire extinguishing time was in its shortest which informs fluidity
of foam and stability are important factors on fire extinguishing efficiency.
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Table 1. Characteristics of extinguishing agent
Typel Ferrous salt Metallic salt
Iron(IT) Nickel( IT) )
Ferrous Sulfate| 1) 4 chloride | Function
heptahydrate
(FeSOs - TH,0) tetrahydrate hgxahydrate
Component (FeCl2, + 4H,0)|(NiCl, - 6H,0)
Fydrolized | g5 w19 85 wi% | 85 wi% F‘;g;lr‘ft‘g
0.4 wt.% 0.4 wt.% 0.4 wt.%
- 1.2 wt.% 1.2 wt.% 1.2 wt.% .
Stabilizer 20 wt% 20 wi% 20 wi% Stabilizer
2.8 wt.% 2.8 wt.% 2.8 wt.%
Urea 2 wt% 2 wt% 2 wt% Viscosity
Eggl;ff 5 W% 5 W% S wt%  |Antifreczing
Water balance balance balance Solvent

Table 2. Physical properties of extinguishing agent

. - Surface tension
Density Viscosity (The Plate Method)
1.146 g/mL 17.1 CP 30.36 mN/m
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Table 3. Composition of simulated sea water

Composition wt.%
Sodium chloride (NaCl) 2.5
Magnesium chloride (MgCl, * 6H,0) 1.1
Calcium chloride (CaCl, - 2H,0) 0.16
Sodium sulphate (Na;SO4) 0.4
Potable water (H,0) 95.84
TOTAL 100
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Fig. 1. Schematic diagram of collecting vessel.
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Fig. 2. Schematic diagram of experimental apparatus for
extinguishing performance.
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