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(Coefficients of equivalency for inert gases relative to nitrogen)

B2 AT IHAF(K)

EIGA
No | SDS set2 2% | K
No

1 | 003A Argon 40 0.55
2 1003B Argon (refrigerated) 40 0.55
3 | 006 Boron trichloride 117 15
4 1007 Boron trifluoride 68 15
5 | 018A Carbon dioxide 44 15
6 | 018B Carbon dioxide (refrigerated) 44 15
7 | 018C Carbon dioxide (solid) 44 15
8 020 Carbonyl fluoride 66 1.5
9 1138 Germanium tetrafluoride 148.6 15
10 | 061A Helium 4 0.9
11 | 061B Helium (refrigerated) 4 0.9
12 | 062 2H-Heptafluoropropane (R227ea, HFC-227ea) () 170 15
13 | 064 Hexafluoroethane (R116, PFC-116) 138 15
14 | 066 Hexafluoropropene (R1216) 150 15
15 | 068 Hydrogen bromide 81 1.5
16 | 069 Hydrogen chloride 36.5 15
17 | 070 Hydrogen fluoride 20 1.5
18 | 071 Hydrogen iodide 128 1.5
19 | 077A Krypton 84 0.5
20 | 077B Krypton (refrigerated) 84 05
21 | O86A Neon 20 0.7
22 | 0368 Neon (refrigerated) 20 0.7
23 | 089A Nitrogen 28 1

24 | 0%9B Nitrogen (refrigerated) 28 1

25 | 094 Octafluorobutene (R1318) 200 15
26 | 095 Octafluorocyclobutane (RC318, PFC-C-318) 200 15
27 1096 Octafluoropropane (R218, PFC-218) 188 15
28 | 132 Octafluorotetrahydrofuran 216 1.5
29 | 137 Pentafluoroethane (R125) 120 3.5
30 | 099 Phosgene 99 1.5
31 | 102 Phosphorus trifluoride 38 15
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EIGA
No | SDS set2 2% | K
No

32 | 106 Selenium hexafluoride 193 15
33 | 108 Silicon tetrafluoride 104 15
34 | 113 Sulphur dioxide 64 15
35 | 110 Sulphur hexafluoride 146 4
36 | 111 Sulphur tetrafluoride 108 15
37 133 Tetrafluoroethane (R134a, HFC-134a) (*) 102 15
38 | 116 Tetrafluoromethane (R14, PFC-14) 33 2
39 [ 119 Trifluoromethane (R23, HFC-23) (x) 70 15
40 | 123 Tungsten hexafluoride 298 1.5
41 | 127 Xenon 131 0.5
42 1141 (1E)-1,3,3,3-tetrafluoroprop—1-ene (R1234ze, HFC-1234ze) 114 15
Note:!

()

R
HE A9

st A3} €F3l4= A (Partially halogenated hydrocarbon)

EIGA SDS No : #4712 3]0 EdddBidzs i
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A3AE 7t ' F719 1, R LEL &
ik 3etEd 4| CAS No. | UN No. | T,0%) | LEL; (%)

1 |Acetylene b2 | 74-86-2 3374 3 2.3
2 |Ammonia 7h | 7664-41-7 1005 40.1 154
3 |Arsine 7k T784-42-1 2183 39 39
4 |Bromomethane 7k 74-83-9 1062 139 8.6
5 |1,2-Butadiene 7k 590-19-2 1010 2 1.4
6 |1,3-Butadiene 7k~ | 106-99-0 1010 2 14
7 |n-Butane 7k 106-97-8 1011 36 1.4
8 |1-Butene 7k 1 106-98-9 1012 3.3 1.5
9 |cis-Butene 7k | 590-18-1 1012 3.3 15
10 |trans-Butenes 7k 624-64-6 1012 3.3 1.5
11 |Carbon monoxide 7}~ 630-08-0 1016 15.2 10.9
12 |Carbonyl sulfide k22| 463-58-1 2204 6.5 6.5
13 |Chlorodifluoroethane (R142b) 7k 75-68-3 2017 26.4 6.3
14 |Chloroethane 7k 75-00-3 1037 5.8 3.6
15 |Chlorotrifluoroethylene (R1113) 7k 79-38-9 1082 7.4 4.6
16 |Cyanogen 7k~ | 460-19-5 1026 39 39
17 |Cyclobutane 7k~ | 287-23-0 2601 29 1.8
18 |Cyclopropane by 75-19-4 1027 34 2.4
19 |Deuterium 7k | 7782-39-0 1957 6.7 6.7
20 |Diborane 7k~ | 19287-45-7 1911 0.9 0.9
21 |Dichlorosilane 7k 4109-96-0 2189 2.5 2.5
22 |Difluoroethane (R152a) 7k 75-37-6 1030 8.7 4
23 |Difluoroethylene (R1132a) 7k 75-38-17 1959 6.6 4.7
24 |Dimethyl ether 7| 115-10-6 1033 3.3 2.7
25 |Dimethylamine b2~ 124-40-3 1154 2.8 2.8
26 |Dimethylpropane (neopentane) b2~ | 463-82-1 2044 2.1 1.3
27 |Ethane 7k 74-84-0 1035 4.5 24
28 |Ethyl methyl ether b2~ | 540-67-0 1039 2.8 2
29 |Ethylacetylene 7k~ 107-00-6 2452 1.8 1.3
30 |Ethylene 7| 74-85-1 1962 4.1 24
31 |Ethylene oxide b 75-21-8 1040 4.8 2.6
32 |Fluoroethane 7k~ | 353-36-6 2453 6.1 3.8
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ik }tEdd 48| CAS No. | UN No. | 7T.,%)| LEL, (%)
33 |Fluoromethane 7k~ | 593-53-3 2454 9 56
34 |Germane 7k | T782-65-2 2192 1 1.0 (estimated)
35 |Hydrogen 7F2= | 1333-74-0 1049 55 4
36 |Hydrogen selenide 7y~ | 7783-07-5 2202 4 4
37 |Hydrogen sulfide 7v2~ | 7783-06-4 1053 8.9 3.9
38 |Isobutane 7k T5-28-5 1969 34 15
39 |Isobutene 7k~ 115-11-7 1055 4 1.6
40 |Methane 7k T4-82-8 1971 8.7 4.4
41 |Methyl chloride 7k 74-87-3 1063 12.3 7.6
42 |Methyl mercaptan b2~ 74-93-1 1064 5.7 4.1
43 |Methyl nitrite b2~ 624-91-9 2455 53 5.3
44 |Methyl silane 7k~ 992-94-9 3161 1.3 1.3
45 |Methylacetylene (propyne) by 74-99-7 3161 25 1.8
46 |Methylamine b2~ | 74-89-5 1061 6.9 49
47 |Methylbutene (3-methylbut-1-ene) 7F2= | 563-45-1 2561 2.4 15
48 |Monoethylamine b 75-04-7 1036 5.7 35
49 |Phosphine 7k~ | 7803-51-2 2199 1.7 1.6
50 |Propadiene b2 | 463-49-0 2200 2.7 1.9
51 |Propane by 74-98-6 1978 3.7 1.7
52 |Propene b2~ 115-07-1 1077 4.2 1.8
53 |Silane 7k | 7803-62-5 2203 1 1.0 (estimated)
54 |Tetrafluoroethylene (R1114) b2~ | 116-14-3 1081 10.5 10.5
55 |Trifluoroethane (R143a) 7k 420-46-2 2035 11.3 7
56 |Trifluoroethylene (R1123) 7F2~ | 359-11-5 1954 13.1 10.5
57 |Trimethylamine by 75-50-3 1083 3.2 2
58 |Trimethylsilane b2~ 993-07-7 3161 1.3 1.3
59 |Vinyl bromide 7F2~ | 593-60-2 1085 9 5.6
60 |Vinyl chloride 7k~ | 75-01-4 1086 6.1 38
61 |Vinyl fluoride 7| 75-02-5 1860 47 29
62 |Vinyl methyl ether 7k~ | 107-25-5 1087 3.6 2.2
63 |Acetaldehyde =71 75-07-0 1088 6.5 4
64 |Acetone =71 67-64-1 1090 4 25
65 |Benzene 4 71-43-2 1114 2.3 1.2
66 |Carbon disulphide =71 75-15-0 1131 1.3 0.6
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ik }tEdd 48| CAS No. | UN No. | 7T.,%)| LEL, (%)
67 |Cyclohexane =71 110-82-7 1145 1.8 1
68 |n-Decane 71| 124-18-5 2247 1.1 0.7
69 |Diethyl ether 2d 60-29-7 1155 2.4 1.7
70 gﬁgf;ﬁ;ﬁetylene (2-butyne, %7| 503-17-3 1144 2 1.4
71 |2,2-Dimethylbutane (neohexane) =71 75-83-2 1208 19 1.2
72 |n-Dodecane =71 112-40-3 - 1 0.6
73 |Ethanol 71| 64-17-5 1170 56 31
74 |Ethyl acetate = 141-78-6 1173 4.6 2
75 |Ethyl chloride (Chloroethane) <71 75-00-3 1037 5.8 3.6
76 |Ethyl formate = 109-94-4 1089 3.8 2.7
77 |n—Heptane =71 | 142-82-5 1206 1.3 0.8
78 |n-Hexane =71 110-54-3 1208 2.3 1
79 |Hydrogen cyanide = 74-90-8 1051 54 5.4
&0 |Isooctane (2,2,4-trimethylpentane) =71 540-84-1 1262 1.6 1
81 |Isopentan (2-methylbutane) <71 78-78-4 1265 2.1 1.3
&2 |Lead tetraethyl (tetraethyllead) <71 78-00-2 1649 1.8 1.8
83 |Methanol 571 67-56-1 1230 12.5 6
84 |Methyl acetate =71 79-20-9 1231 5 3.1
85 |Methyl ethyl ketone (butanone) =71 78-93-3 1193 24 15
86 |Methyl formate = 107-31-3 1243 8.1 5
87 |Methylene chloride (Dichloromethane)| 571 75-09-2 1592 21 13
88 |Monochlorosilane =71 | 13465-78-6 2986 1 1.0 (estimated)
89 |Nickel carbonyl (tetracarbonylnickel) | 57]| 13463-39-3 1259 09 09
90 |n-Nonane =71 111-84-2 1920 1.1 0.7
91 |n-Octane 71| 111-65-9 1262 1.3 0.8
92 |n-Pentane =71 | 109-66-0 1265 1.8 1.1
93 [Propyl formate =71 110-74-7 1281 4.6 2.1
94 |Propylene oxide = 75-56-9 1280 3.7 19
95 |Toluene 71| 108-83-3 1294 2.3 1
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NEAY ThaY HEFAAF(C)
(Coefficient of oxygen equivalency for oxidizing gases)

s SRR wESTAT oE
1 Bis—trifluoromethylperoxide 40 [1]
2 Bromine pentafluoride 40 [1]
3 | Bromine trifluoride 40 (1]
4 Chlorine 0.7
5 Chlorine pentafluoride 40 [1]
6 | Chlorine trifluoride 40 (1]
7 | Fluorine 40 (1]
8 Iodine pentafluoride 40 [1]
9 Nitric oxide 0.3
10 | Nitrogen dioxide 1 [2]
11 Nitrogen trifluoride 1.6
12 | Nitrogen trioxide 40 (1]
13 | Nitrous oxide 0.6
14 Oxygen 1
15 | Oxygen (refrigerated) 1
16 | Oxygen difluoride 40 [1]
17 | Ozone 40 (1]
18 | Tetrafluorohydrazine 40 [1]

[FF LA

[1] A& HA &2 A8t 7k BaE el 3Hd0)s 4833

[2] o] #k2 AFsh4 A~ (Nitricoxide) 2 4= 3} 4 (Nitrogentrifluoride) 2 4F4 51 %
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5 4>
3 A 4k A & = (Limiting oxygen concentration, LOC)
CE IR EEERE wag | S
1 001 Acetylene (dissolved) 26 2
2 002 Ammonia, anhydrous 17 12.2
3 005 Arsine 78 2
4 012 Butadiene 1,2— 54 2
5 013 1,3-Butadiene 54 2
6 014 Butane o8 9.6
7 017 but-1-ene 56 9.7
8 015 (Z)-but-2-ene 56 9.7
9 016 (E)-but-2-ene 56 9.7
10 019 Carbon monoxide 28 4.7
11 021 Carbonyl sulphide 60 4.6
12 028 Chloroethane 64.5 2
13 029 Chloromethane (R40) 50.5 2
14 033 Chlorotrifluoroethylene (R1113) 116.5 2
15 037 Cyclobutane 56 2
16 038 Cyclopropane 42 2
17 039 Deuterium 4 2
18 040 Diborane 217 2
19 043 Dichlorosilane 101 2
20 045 Difluoroethane (R152a, HFC-152a) 67 2
21 046 Difluoroethylene 1,1- (R1132a) 64 2
22 130 Difluoromethane (R32, HFC-32) 52 2
23 047 Di—-methylamine 45 2
24 048 Dimethyl ether 46 85
25 049 Dimethylsilane 60 2
26 050 Disilane 62 2
27 051A Ethane 30 8.8
28 051B Ethane (refrigerated) 30 8.8
29 052 Ethyl acetylene 54 2
30 054 Ethylamine 45 2
31 053 Ethyl methyl ether 60 2
32 055A Ethylene 28 7.6
33 055B Ethylene (refrigerated) 28 76
34 056 Ethylene oxide 44 2
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az | 0N shste A wag | 08
35 058 Fluoroethane (R161, HFC-161) 48 2

36 059 Fluoromethane 34 2

37 060 Germane 76.6 2

38 131 Hexafluoro—1,3- Butadiene 162 2

39 067A Hydrogen 2 4.3
40 067B Hydrogen (refrigerated) 2 4.3
41 072 Hydrogen selenide 81 2

42 073 Hydrogen sulphide 34 9.1
43 074 Hydrogen telluride 130 2

44 075 Isobutane (R600a) 58 10.3
45 076 2-methylpropene 56 10.6
46 078A Methane 16 11.0
47 078B Methane (refrigerated) 16 11.0
48 079 Methyl 3- butene 1 70 2

49 081 Methyl acetylene 40 2

50 082 Mono-methylamine 31 2

51 083 Methanethiol 48 2

52 084 Methyl silane 46 2

53 080 Methyl vinyl ether 58 2

54 087 Neopentane 72 2

55 100 Phosphine 34 2

56 103 Propadiene 1,2- 40 2

57 104 Propane (R290) 44 9.8
58 105 Propylene (R1270) 42 9.3
59 107 Silane 32 2

60 114 Tetrafluoroethylene (R1114) 100 2

61 118 Trifluoroethane (R143a, HFC-143a) 34 2

62 122 Tri-methylamine 59 2

63 121 Trimethylsilane 74.2 2

64 124 Bromoethylene 107 2

65 125 Vinyl chloride 62.5 2

66 126 Vinyl fluoride 46 2

67 139 Trimethylborane 56 2
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<H= 5>

AsEA 727 23HE A

L ER7bne TR

o =
- <

H2(4%), CH4(6%), Ar(27%), He(65%)

4 Eaxe)

=

W3 gHA(LEL) AHA o

2. ISO 10156 71+< A &3 &3t~ o] ZutslalbA AH4 34
(1) 1GAdAE FoAR A7} <HE 1> 2 <FE 2>9 g5 Zo} olge #9
2ol A
< 1> E3Urze A 4
As44 7hx | BBy s
72 Ns | w9 = e
Hz CH4 Ar He
Z 1351 5HA| LEL vol% 4 44 - -
sarmao | S3A T~ A, mole% 2 6 -
FgEas) T 7° Zo)7 3k
=ALE 24 7t~ ; mole% - - 27 65
ArGS7HAS K; - - 0.55 09 |<HE 1>
F7] oA QlstAde] HA
2 s b Ad | 1 mole% 5.5 8.7 - - <FE 2>
k-2
(2) 2FAl M= EstE Ao 23 oS Folsty] s WA 2 (4-2)F ALE3H
3tA 7txe It ST (A)E FIh AxtelE Fash vweke] JaF ki
& 47 g3 2o

Ay =2/1246) +(

A’

0.55 % 27+0.9<65)] = 2.46 (mol%)

ar) =6/[(2+6) +(0.55 X 2740.9 x 65)] =

(3) 3eHAl A= Al (4-1)S AH83H

elo)] e A= 2ukAlo A B gH
e o] [HT} ABRR o] &

7.38 (mol%)

EgRAY Ty ofnE BT a9} o)
Fol7 Lt AHgstel FRTh AL dabe
e Qahelt.
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A,i

Ta

n
i=1

(4) 4%

=(2.46/5.5+7.38/8.7)=15> 1

AddA e 2 6-1) = 4 (52

WSl (L)) S AT AR Ahs

L'y = 100/(25/4+75/4.4)=4.29 vol%

(B) 5EAlNAM = 4 (5-3)= F3l =EA7F=9

ok AN Ade ve 2o

Aas7Hw(K)el Bgts 3

K=(27x0.55+65x0.9)/(27+65) =0.797

6) 6FANM = 4 G-HE AHgste] At Lol =45 &
b AN e oe 2o

3}

LA (LFL )&
LFL ;) =[100—4.29— (1—0.797) x (27+65)/(2+6)]/ (100 —4.29) x4 = 358

LFL () =[100—4.29 = (1-0.797) X (27+65)/(2+6)]/ (100 —4.29) x 4.4 = 3.94
(7) TEA NN = HFH o2 6FAANA A 7p=e] A4
AL

=

Ju SAH s
AgEel 4 G- B3 Tk AL AnE gt gk & ERE
o] Z et 4304 (voloe)ol Tt

LEL . =100/ (2/3.58+6/3.94) = 48.04 (vol%)
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Ny Fhat THE EFshze By

L E§7t=e 7442

H2(5%), CH4(1%), CO(3%), CO2(10%), 02(4%), Na(

} 51 3HA (LEL) AFA 4

T1%) 2 T-/d% 1 3

2. ISO 10156 7]|=< AF&3F &7~ 9] ZwkslstA AH4d A
(1) 1AM E Fdoddw A8E A3t Aldd A5 <FEE 1>HEH <FEE 47
A8 AgE Fxeto] v 19 Ho] RRE AT
<HE 2> Akskd bR E xshe S5t A A A
ol3}A 7~ BstA] 9 ALglA JhA
T % | w9 AL g EEE R ARE R
H, |CHy| CO | CO, 0. N
[e)
v 234 7t~ | B mole% 10 4 77 | TR gk
7] Foll A <l3}A o]
A = sty 7429 T, mole%| 55 | 87 | 152 <HEZ 2>
Ao i
o LEL | vol% | 4 | 44 | 109 <HEZ 2>
AAN AR EE LOC 43 | 11 | 47 <HE 4>
ArSIHAS K, - - - 15 1 <E=E 1>
A S A G - - - - 1 - <EE >
(2) 2dAld = ARt AT (F)E 3ot B2 7122 CO9F Noo dnbs Al (F)
E A G6-71& AHEst Fold o 2ok
=1/[1+ Y (K
=100/[100+(1.5—1)x10+(1—1) x77)] = 0.952
(3) 3FAANA = 2 (5-8)S AF&slo] AHtSAIFTE w3t Qs AR ko] &
%Ldﬁr TE F A AE(H,, CHy COll LubsA=(F)E wole] g3

7ol Ok g
A, ;= (5+1+3)x0.952 =86 mol%
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(4) ARANAE AR A0, CH, CO) oz F48 EFEe Fuaa
(LFL\)% 2 (4-9)% Agstel Fabd bt 2

LFL ;= (5+1+3)/(5/4+1/4.44+3/10.9)

= 5.14 vol%
(5) bAAl M= EdE HY st 7t T (Tinw)E A (5-9)5 AFE3slo] -
3lct, o] A " olgHE AM&ste] -8l ey o

(’7 mm ZA /Z

= (5+1+3)/(5/6.5+1/8.7+3/15.2) = 9/(0.91+0.11+0.20) = 9/1.22 = 7.37
(6) 6ANA = 2 (5-10)= AF&3ste] Ak
g 7F=7F Abgd Ao Ak
atol Frebal, Aybs vk 2
2o, = Oy(mol%) < F=4% % 0.952 = 3.8mol%

(7) THAANA = A (BG-11)E AFg3to] A+

= Qs Th2e] Al s =(T, 05

T,p=T;x0—z, /21%) =7.37(1—-3.8/21) =6.04%
(8) 8EAlNA = E3E] A3} Atttk 3dA el A ek dkstE 13

%HL ] > T ﬂcmwx ]Uﬂ ﬂ'/%] 7]_ii Iﬂ’@%‘:}
wpgbA, A,,=86> LFL,, =5140]3 A,

=8.6> Ty
2t Qlshy sheeolt,

flamoz) — =6.04 O] 2= ‘i’iﬁlﬂ]—7]'
(9) 9FAdA = 4 (5-12)5 AFE3ste] 4He Al 52 (0P, Oxidizing power)S A4kt
o B o= At 9o gE 4HEA 7}

glomz Aol it
(10) 10AIoIM = EF=2l AN TE(LOC,,)E T3t 4 (5-13)F AF&-3te
st o= 2

LOG,,;, = Y A/ YA/ LOC,

i T =Y AL
i%’—E(LOCm)ﬂ MadEEE@E )Y 2o by EdE dddd. e
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M LOC,,;, = A76 > Zg, = 38022 o] &= HUY F3o] ofyrh

rlo

(12) 128404 4 (G-108 AHgste] B8Ystad FaSrblR(K)] Big
(K)e Fah B et 2

K= EKsz/EBz
= (10x1.5+4x1+77x1)/(10+4+77) =1.055

(13) 139Aldl A= A (5-6)2 A&3stel LEL A(C)E 3o g dae ts

2 n
100— L'y, — (1= K)x Y B/ Y A, X L,

= 100—LZ'_]; -
c, - 100—5.14—(1—1.055)1x0(()1_0;r144+77)/(3+5+1)x5.14 _ 10303

(14) 149 A A= Ashd 7k i FA4E FUAA(LFL)E T3 e
TAE FEstdAs duE FEerdel 139 Al 3 LEL A (G)E +
gtef dom, tay g
LFL ;; = C; X LFL, = 1.0303x10.9 = 11.23v0l%

LFL ¢ = C X LFL gy = 1.0303 X 4.4 = 4.53v0l%

LFL = C; X LFL, = 1.0303<10.9 = 11.23 vol%

(15) vhAsoz 5RANAE 4 -8 Agstel £4H £FRY Faaess

(LFL,)% T3k 44 A g g,

LEL, .. =

i=1 LEL;

=100(3/11.23+1/4.53+5/4.12) = 58.78 vol%



