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Study on the effective response method to reduce combustible
metal fire
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Abstract A class D fire or combustible metal fire is characterized by the presence of burning metals. Only certain
metals or metal compounds are flammable, including sodium and lithium. General fire extinguishing agents, such as
dry chemical powder, water-based fire extinguish agents, and carbon dioxide, cannot be used in class D fires. This
is because these agents cause adverse reactions or are ineffective. In addition, the amount of usage of combustible
metals is increasing due to continuous development of the semiconductor and fuel cell industries. Despite this, Korea
does not have standards and laws related to combustible metal fires. This paper suggests directions of the class D
fire management policies to reduce the class D fire risk and impact by analyzing the standards and laws related to
class D fires and combustible metal fire cases. The factors to make laws on class D fire prevention and response
systems, and management system of dry sand were determined. These results may be used to help reduce the risk
of class D fires and improve the response abilities.
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oA, AAEATEY 27 2 3F HRE WHQ} =
T B4 AR TS otk 27 9 3HF AEE
BRE 49 g7 2013 d5E 20173714 F 867
o] sl on S EHo] 3 HEFsle] WA
A= 2013\ 35E 2017A704] ¥ 104710] HASE A
o2 ZAE AL JtiTable 1.)[2].

Table 1. Water reactive material fires

2013 2014 | 2015 2016 2017

Water reactive

material fires 12

24 13 25 32
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e AR FEIA ATAAE BAele] B4
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= gl g WA 71ES s g Aag
0 oA s 288 5 98 Aow Ak
2. O|2X 1F

2.1 3430l 25 © S4
A AAA LR B R dusA, 45, 197
S, FEEA, s, 485 S TR glo.

[e]

™ Sel s DABANAT), i
(CH), FREAK) = EF kL

FEA(BH), A71SHA
A 1-2,5]. v]=3}

=4 71521 ISO 7165904 F53AE 34 BHol
=9 5}1 glovt gk dRol M Aol L3t
o} 9JA] eFti(Table 2.)[5,6]. ©A, =12t 4 KS B

6259°14 T&skAlE Ao B skl A7)

Table 2, Classification of fires
NFPA 1ISO
Korea Japan 10 7165
Ordlf\ary Class A | Class A | Class A | Class A
combustible fire
fla@nable Class B | Class B | Class B | Class B
liquids fire
Electronic Fire Class C | Class C | Class C
Combustible Class D | Class D
metals fire
Gas fire Class E Class C
Cf)okmg Class K Class K | Class F
appliance fire
2ol S5akAlE oF 2760C ~ 4,700C 91l 3
PLES UEITHI). o] L BE o) i 2
AT glov] olwshriie] B9 Hash Ahz ol
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lom AZAF e FEAE AstfAE AHete s S ARSStET B Alofo] whEY] wjtolth HE,
StaL SITH8-9] shA7F Aste v et w4shAe] 75 2HelE sA)7t
7tA4 F4-2 Table 3. 9F Zo] &7be] o, dzhe] AYH FAAY oA Yol & &%) do] o}
Egd, dol 54, 7|et 5 B 949 FastE 52 glo] Awsl flgoe] Atk
2 728 Atk HEFS 22 &EY 5459 A A pLEe] e FE55HAE LsteRAlE L
oA Al PR Ak 7] Fof AbAek g olm gl TRl wet AstobAle] #gAde] thE A
st M) el sl= SAS 7HaL Av4]. @2 = YERdth NFPA 484 of wEW 7t w52 Fl
&2 Astelel Fieh daglel B9 HEse AL wE) AstoAlo] 3] thEA vEhE A oR o
Hheah S SIS SNtk 3] Foll wEE A F A o1l FvlEe A4S cL2hko] E(graphite), T
7] & SR Akael od] Atshig-S doy]a ojuf & 2]&W(copper powder) A BleFAldlE H-SAdo] glow
A doll ofal sts otk HEhsAl FEelA  EEL) A5 Letgte]E AstepAlel] H&Ado] e
U7 ERg, Aoluwd, Ve a4 44F a5vE Zo=E YEUTTable 4.). ZE(K)S A5 574 A8}
o A st YA FAT SAZE BANS o opAle] s A3 T dom dxAe] A
& A A9 s tleAEelAE SR %ol NFPA 48404 AAstaL gls BE 4o 4340] 9l
e B9 SE3AE 359 93] B B = Aow vehdal vk
utel 1] Awrt G 28 Fee] A9 ExF
w2 olold 4 gtk Table 4, Class D fire extinguish agents(NFPA 484)
Sodium Graphite Copper | Sodium Dry
Table 3, Classification of combustible metals Chloride powder | Carbonate sand
- — Al [S) x x o) 2)
Alkali metal Alk;gtai:“h Traﬁfe‘:;‘l’nal others Li x o 0o o
lithium, magnesium, . Me ° . . ° °
sodium, beryllium, hafnium, aluminum Na °© © © © ©
potansium, calcium, Titanium, powder, K © © o © ©
rubidium, strontium, zirconium aluminum Ta o x x x o
cesium radium flake Ti o x x o o
2.2 2A3Ixe| A3} Sl e S53HAE AsterAlel tie #d V)%
F2A42 anrow Asel] gaME B0 A B W vk s A Sk @A, Ak AT
23 AAA LT Fhde] eng uHoyzs o KOSHA Guide G-77 o4 &5+4 240 tah 23
3 s FESAE sfokals WeA] o] T px & FAIMET-L-X 2%, Na-X £, G-1 %, TEC 24,
89122 B FFaok Ak ole F, FashAge  LHE(Boralon)E AL SICHI2].
AslobAlE w2 2EolA HAd F Qlojof sk xHS
9S F Qlojof stk e, g&siAle 5ol Fol &
FAER Aasy] Wil el E 5 glojof 3. TUel &3 7|E H EHA
[1,8-10].
7ty B ko] A7)l utet gAle] Frst o 3.1 =u 23 J|E A B
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Table 5. Combustible metals in Act on the safety
control of hazardous substance

Classification Class name Combustible metals
Class 1 Oxidizing solid Na,0,, K;0,, BaO,
Class 2 Flammable solid Al, Zn, Ti, Mg

Pyrophoric ?nd K. Na,
Class 3 water reactive -
. Alkylaluminuim
material

NeARANE Bed) B0 B - F 5
4 B9 A% ATA AR, BNed B
sha) - Bk ) 25hU, EAE AsterAE AN

a1 QIT(Table 6.).

Table 6. Water reactive materials and Fire extinguish
agents of KOSHA Guide G-77

Fire extinguish
agents

Class Material

Class 2 Al, Mg

Na, K, Li, Ca, (CoHs)Al
C4HoLi, MET-L-X, Na-X,
(CH3)3A1, (iSO—C4H9)3Al G-l,
LiH, NaH, CaH,, TEC, Boralon etc.
LlAlHA, A14C3, CaCz,
AlP

Class 3

3.2 32| #A J|& Y HE
=) Safety and  Health
Administration(OSHA) o4& 29 CFR 1910.157% &
3 S&sAE Azl AAIBFIL A
(Table 7.). T53A1& 4387 T F53A8& 43kt
A7F £ = 07]'— @l HABIESE Al L
sl 2o ZIE 22.9m o]
3k, NFPA 484014+ 770
-8— 28lefA] Tl #Agk 7]E
< xﬂA 3L g E](Table 7.). NFPA 107} ISO 7165%
2 S5 V1EH 548
, A, AL FAEE

Occupational

g 1ES

olﬂ
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ol gl g 7]Eo] AAE A okt 91
Bo] qrale] #ek WEel wEY A3F AFEE 74
Bl Aghdve FEAS A (EMIEASTF §), &
SR ARk 2EI(FAAT 5), A2, 3
FAN, BAAFGeR TR o)

Table 7. Standard of Class D fire
Act/
Standard Class Contents
OSHA 29
CFR Class | Class D fire portable fire extinguishers
1910.157 D 1nstallztit10n
- inspection
NFPA 10 Cﬁss + maintenance
+ recharging
Class
ISO 7165 D - performance test
7 combustible metals( Al, Li, Mg, Na,
K, Ta, Ti)
fire extinguish agents
NEPA 4g4 | Class | - hazards
D + training
* maintenance
+ portable fire extinguishers
+ inspection

4. AtDAHHE A

&3 AbaatElE F2 2 2016\ 249 179
o AHFrollA wAS A, 201619 11Y€ 119 ol A
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Fig. 1. The scene of magnesium fire in Miryang city[2]
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Table 8. Class D fire cases in Gim-hae city

Date Material Cause Fire extinguish

2012.09.26 Zn spontaneous dry sand
combustion
2012.11.01 Mg contact water -
2013.04.01 Al welding spark -
2013.02.03 Zn contact water Class.D ponab]e
extinguisher

2015.07.09 Al contact water -
2016.02.14 Al contact water -
2017.01.04 Al welding spark -
2017.08.18 Al contact water -
2017.10.22 Al - dry sand
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