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1SO

Introduction

10156:1990(E)

The purpose of 1ISO 5145 is to establish practical criteri
mination of outlet connections of gas cylinders of water
tres or less. These criteria are based on certajn:physics
properties of the gases. In particular, the flammability
oxidizing potential {with air as the reference) are consid

h for the deter-
capacity 150 li-
| and chemical
in air and the
pred.

One of the difficulties in the application of ISO 5145 resjdes in the fact

that it is at times difficult to know if a.gas or gas mixtur
in air or more oxidizing than air.

in fact,

e is flammable

in the case of pure gases, there is abundant data in the literature,
although conflicting results are to be found, depending upon the test

methods employed;
but, above all,

in the case’of gas mixtures, data in the literature is o
or even hon-existent,

With standardized test methods, it will be possible

ften incomplete

to eliminate the ambiguities in the case of conflicting results in the

literature;
and, above all,

to supplement existing data (mainly in the case of ga

5 mixtures).

in particular, the application of standardized test methods will eliminate
the ambiguities concerning mixtures in groups 1, 3, 4, §, 7, 8, 9, 12, 13
and 15, such as they are defined in ISO 5145, since it is necessary to
know, in the case of those mixtures, whether or not they| are flammable

in air and/or more or less oxidizing than air.

iii
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l

INTERNATIONAL STANDARD

1SO 10156:1990(E)

Gases and gas mixtures — Determination of fire potential and
oxidizing ability for the selection of cylinder valve outlets

1 Scope

This International Standard specifies two test meth-
ods fgr determining whether or not a gas is
flammable in air and whether a gas is more or less
oxidizing than air, respectively, with the aim of
eliminating difficulties entailed in the application of
1SO 5145.

NOTE 1| For certain special applications, such as special
gas mixtures produced to order (in smali quantities), it
might prove relatively complex to apply the method
specifigd and to perform the special tests necessary to
determjne the flammability or oxidizing power of the gas
mixtur

To avoid these difficulties, a simple method of calculation
is recommended to determine rapidly the type of-con-
nection| to be employed depending upon the character-
istics (flammability, oxidizing power, etc)-of the gas
mixturel and the characteristics of the pure/substances
making|up the mixture.

2 Normative references

The following=standards contain provisions which,
through reference in this text, constitute provisions
of this|interhational Standard. At the time of publi-

3 Definitions and symbols

3.1 Definitions

For the purposes of this International Standard, the
following definitions apply:

3.1.1 {gas or gas mixture flammable|in air: A gas or
gas:mixture which will ignite in air [at atmospheric
pressure and a temperature of 20 °Q.

3.1.2 lower flammability limit in ai: The minimum
content of a gas or gas mixture in gir at which the
gas or gas mixture will ignite. Thig limit is deter-
mined at atmospheric pressure and PO °C.

3.1.3 gas or gas mixture less oxidizing than air: A
gas or gas mixture which is not able, at atmospheric
pressure, to support the combustion of substances
which are flammable in air.

3.2 Symbols

4, molar fraction of a flammable gas in a
mixture of gases

cation, the—editions—indicated—were—vatid—AH—stan-
dards are subject to revision, and parties to
agreements based on this International Standard
are encouraged to investigate the possibility of ap-
plying the most recent editions of the standards in-
dicated below. Members of IEC and 1SO maintain
registers of currently valid International Standards.

180 4589:1984,  Plastics -~  Determination  of
flammability by oxygen index.

180 5145:1990, Cylinder valve outlets for gases and
gas mixtures — Selection and dimensioning.

B, molar fraction of an inert gas in a mixture
of gases

G coefficient of oxygen equiyalency

I ith flammable gas in a gap mixture

I ith inert gas in a gas mixture

n number of flammable gases in a gas
mixture

p number of inert gases in a gas mixture

K; coefficient of equivalency of an inert gas
relative to nitrogen

A, equivalent content of a lammable gas

Ny nitrogen
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Ty maximum flammable-gas content for
which a mixture of the flammable gas in
nitrogen is not flammable in air

4.2.2 Apparatus and materials

The apparatus (see figure 1) includes:

— a mixer;

— a tube in which the reaction takes place;
— an ignition system;

— a system of analysis to determine the test-gas
composition.

H, hydrogen

CO, carbon dioxide

X; minimum concentration of an oxidizing
combustion gas, in a mixture with nitro-
gen, which will support combustion of a
test piece

He hetivm

Ar rgon

Ne on

Kr pton

Xe Xenon

S0, splfur dioxide

SF, sulfur hexafluoride

CF, cprbon tetrafluoride

C,yFg tafluoropropane

CH, ethane

N,O niitrous oxide

L, lower flammability limit in air of a
flammable gas

0, oxygen

4 Flammability of gases and gas mixtures
in air

4.1 Genenal

Gases and gas mixtures‘which are flammable shall
be designatied in aceordance with 1SO 5145:1990,
annex A — tategory\I\~ subdivision 2. Such gases
and gas mixturesthave flammable limits in air. The
following sup-clauses outline a test method and a
calculation method for determining whether a gas

4.2.2.1 Preparation
a) Test gas

The test gas shall be prepared\to’represenit the most
flammable composition that can occur in the normal
course of production. The, criteria to be uped in es-
tablishing the compaosition of the test gas|are man-
ufacturing tolerances \i'e. the test gas shgll contain
the highest concentration of flammable gases en-
countered in the{hormal manufacturing process and
the moistureycontent shall be less than of equal to
10 ppm by.volume. The test gas shall be thoroughly
mixed and carefully analysed to determing the exact
comppsition.

by, Compressed air

The compressed air shall be analysed and shown to
be free of moisture.

¢) Test-gas/air mixture

The compressed air and the gas to be tested are
mixed in a blender, controlling the flow nates. The
air-flammable gas mixture shall be analysed using
a chromatograph or a simple oxygen analyser.

4.2.2.2 Reaction tube

This tube shall be made of thick pyrex dlass (e.g.
5 mm), with an inside diameter of at legst 50 mm
and a length at least five times the diametgr.

At one end of the tube, there shall be a gylindrical
component designed to take:

or gas mixture is flammable. In cases where the test
result is different from that obtained by calculation,
the test result shall take precedence.

4.2 Test method

4.2.1 Principle

The gas is mixed in the desired proportions with air.
Then ignition energy is supplied in the form of an
electric arc between two electrodes.

— an ignition spark plug, located about 50 mm from
the bottom of the tube;

— an inlet for the gas mixture to be tested;

— a relief valve at the bottom of the pyrex tube
[see figure 1a)];

— two thermocouples, one located close to the ig-
nition system, the other located close to the top
of the tube, the purpose of these thermocouples
being to allow easy detection of lame propa-
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gation [see figure 1a)] (alternatively, gas ignition
may be observed by an experienced operator in
a dark room);

— a safety device to minimize the risk of de-
struction of the tube in the event of an explosion
{preferably located close to the ignition system).

The tube and its accessories shall always be very
clean in order to avoid any impurities, and partic-
ularly moisture resulting from a preceding test or
from exposure to the atmosphere, from affecting the
determination

ISO 10156:1990(E)

indicates that the flammability limit is close. In
this case, repeat the test at least five times. If, in
one of these repeat tests, the flame rises up the
tube, it shall be considered that the flammability
limit has been reached, i.e. the test gas s
flammable.

c) The flame rises slowly up the tube at 10 cm/s to
50 cm/s. In this case, it shall be considered that
the limit has been reached, i.e. the test gas is
flammable.

The gag mixture is vented at the top of the reaction
tube by a tube fitted with a shut-off valve.

This apparatus is located inside a ventilated metal
chamber, one side of which has a window made of
high-stfength transparent material.

Prior td ignition, the composition of the mixture shall
be testpd by analysing the gas leaving the reaction
tube [qee figure 1a), analysis at point 2] to ensure
that thg tube has been properly purged.

4.2.2.3 | Ignition system

A spark generator (e.g. 15 kV) shall be used which
can supply sparks (across a 5 mm electrode gap, for
instance) with an energy of 10 J per spark.

4.3 Procedure

Care shall be taken when carrying out flammability
tests tq ensure that the explosive range is ‘avoided.
This can be done by commencing the eéxperimental
work ap “safe” concentrations of flammable gas in
air {“safe” = below the expected Jower flammable
limit). Bubsequently, the initial.\gas concentration
can be(slowly increased until ignition occurs.

Blend fhe desired mixture“using the flowmeter (the
efficiengcy of this step shall*be checked by analysis).
Close the gas inletsSsimultaneously. Just prior to
ignition, ensure thatdhe outlet valve (if there is one)
is opeped, to dring the mixture to atmospheric
pressufe.

There Tre several possible results:

d) The flame rises up the tube very ra‘pidly. In this

case, the test gas is flammabie;

NOTES

2 Instead of flowmeters, other.approprigte devices, such
as metering pumps, etc., cah be used.

3 With mixtures containing hydrogen, the flame is almost
colourless. In order._to confirm the presence of such
flames, the use of iémperature-measuripg probes is re-
commended (see 4.2.2.2).

Standard,\if a precise value is requirgd for the lower
flammability limit of the test gas, then repeated tests must
be. carried out, varying the flammable-gas content until
the\threshold point is reached between| ignition and no
ighition of the flammable gas.

4 Althoughtit is beyond the scope of 5“5 International

4.4 Key points concerning safety

Tests shall be carried out by trained |and competent
personnel working in accordance with authorized
procedures (see also 4.3). The rea{tion tube and

flowmeter shall be adequately scregned to protect
the personnel in the event of an expjosion. Person-
nel shall wear safety glasses. Duripg the ignition
sequence, the reaction tube shail be|open to the at-
mosphere and isolated from the gags supply. Care
shall also be taken during the analysis of the test
gas or mixture.

4.5 Results for pure gases

A list of flammable gases is given [in annex A to-
gether with some lower flammability limits. These
values have been obtained using sinpilar test equip-

a) No combustion: the test-gas mixture is not
flammable in air at this concentration. In this
case, repeat the test at a slightly higher concen-
tration.

'b) Partial combustion: a flame begins to burn
around the spark plug, and then goes out. This

4.6 Calculation method

This method is limited to gas mixtures produced in
small quantities in cylinders to indicate if flammable
in air.
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4.6.1  Mixtures containing » flammable gases and p
inert gases .

The composition of a mixture of this kind can be ex-
pressed as follows:

AF, + ..+ AF,+ ..+ AF,+ B, + ..+ Bl +
+ .+ B,

where

4;and B; are the molar fractions of the ith

AFy + A+ A+ AF
+ (KiBy+ ... + KB + ... + K,BN,
Taking the sum of all the component gas fractions

to be equal to 1, the expression for the composition
becomes:

e T )

where

frlammable gas and the thrimert Jds,

respectively;

I designates the ith flammable gas;
I, designates the ith inert gas;

n is the number of flammable gases;
J/ is the number of inert gases.

The composition of the mixture is re-expressed in
terms of an equivaient composition in which all the
inert-gas fractions are converted into their nitrogen
equivalent, [using the coefficient of equivalency K;
values givep in table 1:

ni

Thermotouples +

Gas ventedfa‘atmosphere

l 2
Pyrex tube, tength 1m, B IAnulysls

@ Int. 50 mm- T Flowmeter

A,
S 1
> A+ D KB,
is the equivalent flammable-gas’content.

Table 2 gives values for.the:maximum coptent T of
flammable gas which,\in a mixture with nitrogen, .
gives a compositiomwhich is not flammable in air.
Expressed mathematically, this condition for the
mixture not being flammable in air is

Z A H00< 1
Tcl

A
a) Example 1

Spor Angtysls
S
Safety device g
{pressure rellef valve) %
s
pu ]
m&

e
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Gas mixture analysed
and vented to atmosphere

10156:1990(E)

Mixture cantaining \ ____I
Xr
100 © '\
test gas e
Alr Alr
Metering Metering
pump 1 pump 2
X% y%
l [ Ignition electrode
Test gas Mixture containing
x % test gas
br p—te-
%% Gas mixture vent
during test
i
220V~ 15 kv
/
/ High-voltage
Timer switch transtormer
b} Example 2

Figure

Table 1 — Coefficients of equivalency K, for inert gases relative to nitrogen

pd

1 — Apparatus for determination of flammability limits of gases at atmospheric pressurg and at ambient
temperature

1 These data-are based on experience within the gas industry.

2 Thg

figures are rather conservative estimates, to be sure that they are on the safe side, especially in view of the ff
is avallable in the literature. The data could be updated later when more data are available.

Gas Ny CO, He Ar Ne Kr Xe S0, SFg CFy CyFg
K; 1 15 0,5 05 05 05 0,5 1,5 1,5 1,5 1,5
NOTES

act that little data

equivaiency K; = 1,5 shall be used.

3 For other non-flammable and non-oxidizing gases, containing three atoms or more in thelr chemical Tormuid,

the coefficient of
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7.1
Table 2 — Maximum flammable-gas content T, for Gas ‘!
which a mixture of the flammable gas in nitrogen is %
not flammable in air
- 1,1-Diftuoroethylene (R1132a) 6,8
Gas ol Viny! bromide 6,8
o 1-Chloro-1,1-difluoroethane (R142b) 55
Vinyt fluoride 3,2
Hydrogen 5,7 Halocarbon R143a 5,6
Carbon monoxide ) 20 1,1-Difluoroethane 48
Methane 14,3 Halocarbon R152a 1
Ethane 7,6 Chloroethane 43
Ethylene 6 Propadiene - 21
Butanes 5,7 Vinyl methy! ether 2,7
Propane 6 Cyclobutane 2
Propenes 6,5 Methyl-3-butene 1,8
Butenes 55 Fluoroethane 4,3
Isobutene 6 Vinyl chloride 4,5
Butadiene 4,5 Cyanogen 7
Acetylene 4 Arsine 5,6
2,2-Dimethylgropane (neopentane, 4 Diborane 1
tetramethylmgthane) Hydrogen cyanide 6,7
n-Pentane anp isopentane 4 Carbonyl sulfide 14
n-Hexane 35 Nickel carbonyl 14
n-Heptane 2 Phosphine 1,2
n-Octane 1.8 Motioethylamine 48
Isooctane (2,4,4-trimethylpentane) 1,8 Trimethylamine 25
n-Nonane 15 Dimethylamine 3,5
n-Decane h Methylene chioride 10
n-Dodscane L Methy! mercaptan 4,7
Cyclopropane 68 Halocarbon R1113 10
Cyclohexane 2,5 Tetrafluoroethylene 13,7
Benzene 42 Bromomethane 16
Toluene 21 Ethyl methyl ether 2,5
Methanol " Lead tetraethy! 2,2
Ethanol 58 Triftuoroethylene 13,1
Acetone 45 Hydrogen setenide : 1
Disthyl ether 3.4 Methyl silane 1,4
Dimethyl ethe 3,7 Silane 1
2,2-Dimethylbjtane 2,4 Monochlorosilane 1
Methylamine 6.8 Dichiorosilane 4,5
Methyl formate 7 Germane 4
Methy! acetatq 4.3 Ethylene oxide 3,1
Ethyl formate 3.9 Propylene oxide 2,0
Methyi acetate 43 Ethylacetylene 18
Methyl ethyl ketone 2 Methylacetylene 1.4
Hydrogen sulfide 5,2
Carbon disulfide 1,5 1) When it was impossible to find T, data, a conservative
Fluoromethane 3,7 value was estimated.
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EXAMPLE 1
Consider a mixture containing 7 % H, + 93 % CO,.

Using the appropriate K; value from table1, this
mixture is equivalent to

7 (H,) + 1,5 x 93 (Ny)

7 (H,) + 1395 (N,)

ISO 10156:1990(E)

4.6.2.2 |If the mixture is less oxidizing than air, cal-
culate, as above, whether the mixture which is ob-
tained by eliminating the oxidizing agenis is
flammable in air. If this is the case, the initial mix-
ture is taken to be flammable in air.

Otherwise, carry out a test measurement to check if
the mixture is flammable in air.

However, a mixture can be considered as non-
flammable without carrying out a test measurement
if one of the following conditions is fulfilled:

or, adjlisting the sum of the molar fractions to 1,

479 % H, + 95,22 % N,

From table 2, it can be seen that the T value for H,
is 5,7.

Since fhe ratio 4,78/5,7 (= 0,839) is less than 1, the
mixture is not flammable in air.

EXAMRLE 2

Consider a mixture comprising 2 % H, + 8 % CH,
+ 25 % Ar + 65 % He.

This m|xture is equivalent to

2 (H,) + 8 (CH,) + (0,5 x 25 + 0,5 x 65) N,

3,63 % H, + 14,54 % CH, + 81,81 % N,.

Since tre sum
3,63 14,54

St 4y =064+ 1.02=186

is greater than 1, the mixture is.flammable in air.

4.6.2 WMixtures containing one or more flammable
gases and one or more oxidizing gases plus one or
more inert gases

WARNING, ~~Mixtures containing flammable and
oxidizihg gases at flammable concentrations should

a) Condition 1

The mixture obtained by eliminatin
agents is not flammable in air, and th
is composed of less than §,5-% of ox
{calculated in accordance.with 5.3).

b) Condition 2
The sum of the fltammable-gas conte
mixture is less than 90 % of the low

limit in airof the flammable-gas mixt
when thefollowing condition is fulfill

Z——waom
09xL;

where
4; is the molar fraction of th
gas,
L, is the lower flammability |

l ith flammable gas (see an

EXAMPLE 3

Consider a mixture comprising 2 %
+ 13 % O, + 84 % N,.

j the oxidizing
b initial mixture
gen equivalent

hts in the initial
er flammability
re. This occurs
bd:

b ith flammable

mit in air of the
nex A).

H, + 1% CH,

1) The mixture obtained by eliminating the oxidizing

agents is

2.3 % H, + 1,15 % CH, + 96,55 ©

Since the sum

23, 415 o

D N2.

57 143

only y
normally at low pressure. Flammability limits can
change markedly with pressure and temperature.
This International Standard does not, however, give
any information about the ways in which such mix-
tures can be prepared. In such cases, a careful
analysis using other data is necessary.

4.6.21 The calculation given for oxidizing mixtures
(see 5.3) will show if the mixture is more oxidizing
than air.

is less than 1, the mixture obtained

by eliminating

the oxidizing agents is not flammable in air.

2} The mixture contains more than 0,5 % of oxygen

equivalent. Condition 1 is thus not fu

3) The calculation to check condition

2 1
09x4 T 09x5

=0,78

Ifilled.
2

shows that the mixture is not flammable in air.
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mum content of oxygen necessary in an oxygen-

EXAMPLE 4
o nitrogen mixture to support combustion with a
Consider a mixture comprising 1 % H, + 4 % CH, flame.
+ 11 % O, + 84 % He.
. . NI 4 — To seach for the minimum content of oxygen in
1) Thte'mlxtu!'e ?bt:utned by eliminating the oxidizing an oxygen-nitrogen mixture which will support
agent is equivalent 1o combustion, with a flame, of the test material,
using traditional test procedures. This content,
1(Hy) + 4 (CHy) + (84 x 0,5) N, expressed as a percentage, is called the “oxygen
Since the sum index” (Ol).
2,13 8,51
_5,.7__ + 43 = 0,374 4+ 0,595 = 0,969 5.2.2 Test pieces

is less thap 1, the mixture obtained by eliminating
the oxidizig agent is not flammable in air.

2) The mix
equivalent,

ure contains more than 0,5 % of oxygen
Condition 1 is thus not fulfilled.

3) The calcuiation to check condition 2

1 4 _

09 % 4 + 08 %% = 0,2777 + 0,8888 = 1,167
shows that the mixture may be considered as
flammable [in air.

In this cage, it is necessary to carry out a test

measurem

ent to demonstrate whether this mixture

is really flammable or not.

5 Oxidiz
mixtures

ing power of gases and gas

5.1 General

Using the apparatus described in 180-4589, select
test pieces of plastic or any other, suitable material
with an oxygen index equal to 21:%.

5.2.3 Procedure

Using the same equipment, perform a test to see if .

combustion of the test pieces is supported (in ac-
cordance with ihe procedures and |[criteria of
ISO 4589) by the gas or gas mixture whose oxidizing
power is to be\determined.

If combustion is supported, the gas or gas mixture
shall be.considered as "highly oxidizing”

5.24 Applicablility

When applying this test method to pure gases, oxy-
gen and nitrous oxide have been found fo be more
oxidizing than air. This is also the case f@r group 12
gases. However, group 12 gases are not tonsidered
here because a specific fitting for such [gases and
gas mixtures is already specified in 1ISO §145.

Gases and|gas mixtures which are highly oxidizing
shall be |designated in accordance® with ISO
5145:1990, |annex A — category | ~ ‘subdivision 4. 5.3 Calculation method
Such gasep and gas mixtures will” support com-
bustion mgre vigorously thap-‘air. The following This method is only applicable to specigl gas mix-
sub-clauses$ outline a test method and a calculation tures in small quantities in cylinders. THe effect of
method for|determining whether a gas or gas mix- balance gases is not considered.
ture is highlly oxidizing.
gny g The highly oxidizing gases O, and N,Ofare used,
their respective concentration x; in a mixture being
5.2 Test method expressed as a percentage by vlolume.
5.2.1 Genelral If the following condition is satisfied:

The recommended test method is based on that de-
scribed in 1SO 4589,

The purpose of ISO 4589 is

— To provide a method for the determination of the
flammability of plastics by measuring the mini-

Zx,.Ci>21

where C; is the coefficient of oxygen equivalency
(specific to each gas), then the gas mixture is con-
sidered to be as oxidizing as, or more oxidizing
than, air.
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By definition, C; = 1 for oxygen. In the case of nitrous
oxide, C;=0,6.

NOTE 5 When required, C; coefficients for other
oxidizing gases may be calculated using the formula

21
>

where x; is the minimum concentration, expressed as a
percentage by volume, of the combustion gas in question
in a mixture with nitrogen, which will support the com-
bustion of a plastics test piece having a limiting oxygen
index egual-to-2-S—{asporiSO-4588)

C=

ISO 10156:1990(E)

This gives
3 %G, = (9% 1) + (0.6 x 16) = 18,6 which is <21

This mixture is therefore less oxidizing than air.
EXAMPLE 2

Consider a mixture comprising 10 % O, + 50 %
N,O + 20 % N, + 20 % Ar.

This gives

EXAMPLE 1

Consider a mixture comprising 9 % O, + 16 % N,0
+ 75 % N,.

) %Gy =10+ (0,6 x 50) = 40 whih is > 21

This mixture is therefore more ox|dizing than air
(highly oxidizing).
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Annex A
(normative)

Lower flammability limit L, in air of pure gases classified by group in accordance
with ISO 5145

Table A.1 — Group 6: Non-toxic flammable gases
L
Gas FTSC code" Synonym(s)
%

Aliene 2100 Propadiene ,18
Bromotrifiuofoethylene 2100 R113B1 2)
Butane 2100; 2120 1,8
1-Butene 2100 Butylene .6
2-Butene 2100 Butylene 7
Chlorofluorothethane 2100 R31 2)
1-Chloro-1,1-flifluoroethane 2100 R142b 4
Deuterium 2150; 2160 ]
1,1-Difluoroethane 2100 Ethylidine fluoride B,7

R152a
1,1-Difluoroethylene 2110 Vinylidene fluoride b,5

R1132a
Dimethy! ethgr 2100 Methyl ether 3,
2,2-Dimethyipropane 2100 Neopentane; Tetramethyimethane ,
Ethane 2400 R170 3,
Ethylacetyleng 2100 1-Butyne p)
Ethyl chioride| (inflammable liquid) 2100 Chloroethane 38

R160
Ethylene 2150; 2160 Ethene 4,7
Ethyl ether 2100 R1150 1,9
Hydrogen 2150; 2160 40
Isobutane 2100 Trimethyimethane 1,8

R601
I1sobutylene 2100 Isobutene; 2-Methylpropene 18
Methane 2150; 2160 R50 5|0
Methylacetylehe 2100 Allylene; Propyne 17
Methy!-3-butene 2100 tsoamytens; 1Sopropylethylenc 1,3
Methyi ethyi ether 2100 Ethyl methyi ether 2
Methy! fluoride 2110 Fluoromethane 2)

R41
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ISO 10156:1990(E)

L
Gas FTSC code? Synonym(s)
%
Natural gas 2150; 2160 ~ 5 %, depending
on composition
Propane 2100; 2120 R290 2,1
Propylene 2100 Propene 2,4
R1270
1,1,1-Trifluoroethane 2100 R143a 4,5
1) See ISO 5145
2} Not known.
Table A.2 — Group 7: Toxic and corrosive flammable gases (basic)
L;
Gas FTSC code? Synonym
%
Ammonia 0202 R717 15
Dimethylamine 2202 2,8
Monoethylamine 2202 Ethylamine 35
R631
Monomethylamine 2202 Methylamine 4,2
R630
Trimethylamine 2202 2

1) See|ISO 5145,

Tabl¢ A.3 — Group 8: Toxic and cbrrosive flammable gases (acidic) and non-corrosive flammable gases

L
Gas FTSC codel) Synonym l
%
Arsine 2300 4,5
Carbon fnonoxide 2250; 2260 12,5
Carbonyfl sulfide 2301 Carbon oxysulfide 1,3
Chioromethane 2200 Methy! chloride 10,7
R40
Coat gaq Mixture 2)
Cyanogen 2300 6,6
Cyclopropane 2206 Frimethylene 2,4
Deuterium selenide 2301 2
Deuterium sulfide 2301 2)
Dichlorosilane 2203 2
Dimethylsilane 2300 2
Fluoroethane 2300 Ethyl fluoride 2)
Germane 2300 2
Heptafluorobutyronitrile 2300 4]
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ISO 10156:1990(E)

Gas FTSC code?) Syhonym :

%
Hexafluorocyclobutene 2300 2)
Hydrogen selenide 2301 2)
Hydrogen sulfide 2301 4
Methyl mercaptan : 2204 Methanethiol 3,8
Methylsilane 2300 2
Nickel carbonyl 2300 Nickel tetracarbonyi 0,9
Pentafluoropropionitrile 2300 2
Tetraethylidad 7300 2
Tetramethyliead 2300 : 1,8
Trifluoroacgtonitrile 2300 2
Trifluoroethiylene 2200 10,5
Trimethylsitane : 2300 2
1) See ISO 5145.
2) Not kngwn.

Table A.4 — Group 9: Spontaneously flammable gases
L
Gas FTSC code Synonym

%
Diethylzinc 3300 2)
Pentaborank 3300 2)
Phosphine 3310 1,8
SHane 3150; 3460 Sllicon tetrahydride 2
Triethylaluminium 3300 2
Triethylborgne 3300 2
Trimethylst({bine 3300 2)
1) See ISO 5145,
2) Not kngwn.
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