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A Study on the Development of Fire Extinguisher Using
Microcapsule for Electric Distribution Board

*
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Abstract According to an analysis of the fire statistics of the nation's fire department (2015~19), 47,135
fires were caused by electricity, 22,852 by mechanical causes, and 871 by gas leakage. Hence, the most
common cause of fires is electric fire. Therefore, in this study, the fire adaptability of microencapsulated
fire extinguishing agents was tested by applying the KFI to determine agent performance and field
application against small space fires, such as electric distribution boards in which fire extinguishing
equipment is difficult to apply and construct. Tests showed that the fire extinguishing agent inside the
capsule was released after fire contact, and an n-heptane fire was extinguished within 4.48 seconds on
average. Therefore, the KFI small space B-level fire-extinguishing test by the Korea Institute of Fire and
Industry met the criteria that the fire was extinguished and did not reoccur within 90 seconds after the
end of preliminary combustion. In addition, after experimenting with the field application of the product
for each purpose, the burning flame of the torch was extinguished within 1.87 seconds on average. This
fire extinguisher (agent) dramatically improved the volume problem of existing cylinder-type fire
extinguishers for small spaces. On the other hand, there is no National Fire Safety Code (NFSC) for this
agent and extinguisher. Therefore, it is necessary to enact standards for field application. Furthermore,
the National Fire Agency and fire-related specialized agencies need to review the enactment of
performance verification standards, type approval standards, and field application standards by verifying
the fire extinguishing agent and products.
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Table 1. Current status of total fire (Unit : number)
Classifi-cati Sum Elec. Mech. Gas Others
on cause cause leak
2191 40103 | 9450 | 4046 | 162 | 26436
year
018 1 338 | 10471 | 4619 | 211 | 27.037
year
W17 44178 | 9264 | 4489 | 175 | 30,250
year
0161 3413 | 8962 | 5187 | 177 | 29.087
year
0151 44435 | 8979 | 4511 | 146 | 30799
year
E AFoME H7|SH F Fig. 13} Zo] ExRoA
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Fig. 1. Switchboard fire
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‘ Wire connection : Poor connection, vibration ‘

-

‘ Conductor-Electric arc, Sheath-Fusion ‘

-

‘ Conductor-Oxidation, Sheath-Carbonation ‘

et
‘ Sheath-Ignition, Conductor-Oxide growth ‘

Fig. 2. Deterioration mechanism of wires by series arcs
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Table 2. Composition/information on ingredient

Ingredient Weight CAS. Number

Fire extinguishing agent —

perfluoro o Ca
(2-methyl-3-penta-none) 55% CAS. No. 756-13-8
C6F120

Photographic gelatine 3%

Formalin 1%

The polymeric binder -
polyvinyl acetate 1%
[—CH2—CH(OCOCH3)—In

CAS. No. 9002-89-5

Silicone matrix 40%
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Aot FoAEL HEZQZ2(2-HE-3-wek2)7t 55%
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qros RETIHY AE(3%), ZEEU(1%), STA
HiQlE] - E2jH|d ofAHIP|E(1%)E /9= o] Ut

Fig. 3. Three-dimensional structure of perfluoro
(2-methyl-3-pentanone)
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Fig. 4. 20 times magnification of microcapsule fire
extinguishing agent
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b) Sample setting in the fire schematic diagram test room.
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c) Combustible test of sample.

Fig. 5. Combustible test in the schematic diagram
room.
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Fig. 6. Result of combustible test in the schematic
diagram room.

Fig. 7. Sample condition after combustible test in the
schematic diagram room.
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Table 3. Result of the fire schematic diagram test
(Unit : second)

Test One Second Third
. . R Average
number time time time
Test 5 445 4 448
result
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‘ Preparation of agent ‘— Novec1230
-

| Microcapsule coating ‘ —— Polyisocyanate resin
-

—— Water soluble polyurethane resin
==
Additives | — Plasticizer, silica, etc.
. o
Secondary processing __ Product types such as toothpaste,

by use mold, spread, etc.

Fig. 8. Component structure and manufacturing
method of microcapsule fire extinguisher
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Fig. 9. Product of sticker type microcapsule fire
extinguisher
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Fig. 10. Toothpaste type product
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Fig. 11. Mold type product

Extinguishing
agent

Glass fiber

Fig. 12. Spread type product
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Torch lamp fire
Use of agent| Applied location of agent Torch lamp fire approach axtinguished by agent

Electric wire

confined
high-
pressure
distribution
board

Fig. 13. Applied location and test of fire extinguisher
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