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No. 8940. EUROPEAN AGREEMENT CONCERNING THE INTERNATIONAL CARRIAGE
OF DANGEROUS GOODS BY ROAD (ADR). DONE AT GENEVA ON 30 SEPTEMBER
1957

ENTRY INTO FORCE of amendments to annexes A and B, as amended,’ of the above-mentioned
Agreement

The amendments were proposed by the Federal Republic of Germany and circulated by the
Secretary-General on 1 April 1978. They came into force on 1 October 1978, in accordance with
article 14 (3) of the Agreement.

[TRANSLATION — TRADUCTION]

ANNEX A

PROVISIONS CONCERNING DANGEROUS SUBSTANCES AND ARTICLES

Contents
Amend the title of appendix A.2 to read:

“Appendix A.2. Provisions relating to the nature of aluminium-alloy recep-
tacles for certain gases of class 2; provisions relating to the materials and con-
struction of receptacles, of fixed tanks, of demountable tanks, and of shells of
tank-containers, intended for the carriage of deeply-refrigerated liquefied gases of
class 2; and provisions relating to tests on aerosol dispensers and non-refillable
containers for gases under pressure of class 2, 10° and 11°”°.

3200 et seq.

PArT I. DEFINITIONS AND GENERAL PROVISIONS
2003 (3) Replace the second subparagraph by:

“‘Appendix A.2. Provisions relating to the nature of aluminium-alloy recep-
tacles for certain gases of class 2; provisions relating to the materials and con-
struction of receptacles, of fixed tanks, of demountable tanks, and of shells of
tank-containers, intended for the carriage of deeply-refrigerated liquefied gases of
class 2; and provisions relating to tests on aerosol dispensers and non-refillable
containers for gases under pressure of class 2, 10° and 11°;"’.

Replace the whole of class 2 by the following:

Class 2. GASES: COMPRESSED, LIQUEFIED
OR DISSOLVED UNDER PRESSURE

1. List of substances

2200 - .~ (1) Among the substances and articles covered by the heading of class 2,
only those listed in marginal 2201 are to be accepted for carriage, and then only
subject to the requirements of this annex and to the provistons of annex B. These

! United Nations, Treaty Series, vol. 619, p. 77; for subsequent actions, see references in Cumulative
Indexes Nos. 9, 11 and 12, as well as annex A in volumes 827, 828, 848, 883, 892, 905, 907, 920, 921,
922, 926, 940, 943, 951, 966, 973, 982, 987, 995, 1003, 1023, 1035 and 1074.

2 Ibid,, vol. 731, p. 3, as well as annex A in volumes 774, 828, 883, 907, 921, 922, 926, 951, 982,
987, 1003, 1023, 1035 and 1074.
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2201

substances and articles to be accepted for carriage under certain conditions are to
be considered as substances and articles of ADR.

(2) Substances having a critical temperature lower than 50°C or, at 50°C, a
vapour pressure greater than 3 kg/cm’® arc deemed to be substances of class 2.

(3) The substances and articles of class 2 are classified as follows:

— A, compressed gases having a critical temperature below — 10°C;
— B, liquefied gases having a critical temperature of — 10°C or above:
(a) Liquefied gases having a critical temperature of 70°C or above;

() Liquefied gases having a critical temperature of — 10°C or above,
but below 70°C;

-— C, deeply-refrigerated liquefied gases;
— D, gases dissolved under pressure;
— E, aerosol dispensers and non-refillable containers of gas under pressure;

— F, gases subject to special requirements; and
— G, empty receptacles and empty tanks.

The substances and articles of class 2 are subdivided according to their chem-
ical properties, as follows:
-— (@) Non-inflammable;
— (a N Non-inflammable, toxic;
— (b) Inflammable;
— (b 1) Inflammable, toxic;
— (c) Chemically unstable;
— (¢ t) Chemically unstable, toxic.
Unless otherwise specified, chemically unstable substances shall be considered
to be inflammable,

The names of corrosive gases and of articles containing such gases shall be
followed by the word *‘corrosive’’ in brackets.

(4) Substances of class 2 which are listed among the chemically unstable
gases are to be accepted for carriage only if the necessary steps have been taken
to prevent their dangerous decomposition, dismutation or polymerization during
carriage.

To this end, care should in particular be taken to ensure that receptacles and
tanks do not contain any substances liable to promote thesc reactions.

A. Compressed gases [see also marginal 2201a under (a). For gases of 1° (a)
and (b) and 2° (a) in aerosol dispensers or in non-refillable containers for
gases under pressure, see under 10° and 11°]

Gases having a critical temperature below — 10°C are considered to be com-
pressed gases for the purposes of ADR.

1°  Pure gases and technically-pure gases

(a) Non-inflammable. Argon; helium; krypton; neon; nitrogen; oxygen;
tetrafluoromethane (R 14).

{at) Non-inflammable, toxic. Boron trifluoride; fluorine (corrosive); silicon
tetrafluoride (corrosive).

(b) Inflammable. Deuterium; hydrogen; methane.
(b t) Inflammable, toxic. Carbon monoxide.

(c t) Chemically unstable, toxic. Nitric oxide (nitrogen monoxide) NO
(non-inflammable).
Vol. 1107, A-8940
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2°  Mixtures of gases

(a) Non-inflammable. Mixtures of two or more of the following gases: rare
gases (containing not more than 10 per cent Xenon by volume), nitrogen, oxygen,
carbon dioxide (not more than 30 per cent by volume); non-inflammable mixtures
of two or more of the following gases: hydrogen, methane, nitrogen, rare gases
(containing not more than 10 per cent xenon by volume), not more than 30 per
cent carbon dioxide by volume; nitrogen confaining not more than 6 per cent
ethylene by volume; air.

(b) Inflammable. Mixtures of not less than 90 per cent methane by volume
with hydrocarbons of 3°(b) and 5°(b); inflammable mixtures of two or more of the
following gases: hydrogen, methane, nitrogen, rare gases (containing not more
than 10 per cent xenon by volume), not more than 30 per cent carbon dioxide by
volume; natural gas.

(b t) Inflammable, toxic. Town gas; mixtures of hydrogen with not more
than 10 per cent hydrogen selenide or phosphine or silane or germane by volume
or with not more than 15 per cent arsine by volume; mixtures of nitrogen or rare
gases (containing not more than 10 per cent xenon by volume) with not more than
10 per cent hydrogen selenide or phosphine or silane or germane by volume or
with not more than 15 per cent arsine by volume; water gas; synthesis gas (e.g.
from the Fischer-Tropsch process); mixtures of carbon monoxide with hydrogen
or with methane.

(ct) Chemically unstable, toxic. Mixtures of hydrogen with not more than
10 per cent diborane by volume; mixtures of nitrogen or rare gases (containing not
more than 10 per cent xenon by volume) with not more than 10 per cent diborane
by volume.

B. Liquefied gases [see also marginal 2201a under (b) and (e). For gases of 3°
to 6° in aerosol dispensers or in non-refillable containers for gases under
pressure, see under 10° and 11°]

Gases having a critical temperature of — 10°C or above are considered to be
liquefied gases for the purposes of ADR.

(a) Liquefied gases having a critical temperature of 70°C or above

3° Pure gases and technically-pure gases

(a) Non-inflammable. Bromochlorodifluoromethane (R 12 B 1); chloro-
difluoromethane (R 22); chloropentafluoroethane (R 115); 1-chloro-2,2,2-trifluo-
roethane (R 133a); dichlorodifluoromethane (R 12); dichlorofluoromethane (R 21);
1,2-dichloro-1,1,2,2-tetrafluoroethane (R 114); octofluorocyclobutane (RC 318).

(at}) Non-inflammable, toxic. Ammonia: boron chloride (corrosive); chlo-
rine (corrosive); chlorine trifiuoride (corrosive); hexafluoropropylene (R 216); hy-
drogen bromide (corrosive); methyl bromide; nitrosyl chloride (corrosive); nitrogen
dioxide NO, (nitrogen peroxide, nitrogen tetroxide N,O,) (corrosive); phosgene
(corrosive); sulphur dioxide; sulphuryl fluoride; tungsten hexafluoride.

(b) Inflammable. Butane; 1-butylene (l-butene); 1-chloro-1,1-difluoro-
ethane (R 142b); cis-2-butylene (cis-2-butene); cyclopropane; 1,1-difluoroethane
(R 152q); isobutane; isobutylene (isobutene); methylsilane; propane; propylene;
trans-2-butylene (rrans-2-butene); 1,1 1-trifluorocthane.

(b t) Inflammable, toxic. Arsine; dichlorosilane; dimethylamine; dimethyl
ether; dimethylsilane; ethylamine; ethyl chloride; hydrogen selenide; hydrogen
sulphide; methylamine; methyl chloride; methyl mercaptan; trimethylamine;
trimethylsilane.

(c) Chemically unstable. 1,3-butadiene; vinyl chloride.
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(c t) Chemically unstable, toxic. Cyanogen; cyanogen chloride (non-in-
flammable) (corrosive); ethylene oxide; methyl vinyl ether; trifluorochloroethylene
(R 1113); vinyl bromide.

Note. In the case of halogenated hydrocarbons, the use of names customary
in the trade, such as the following, is also permitted: Algofrene, Arcton, Edifren,
Flugene, Forane, Freon, Fresane, Frigen, Isceon, Kaltron, followed by the sub-
stance identification number without the letter R,

4°  Mixtures of gases

(a) Non-inflammable. Mixtures of substances listed under 3°(a) with or
without hexafluoropropylene of 3°%a t), which as:

— Mixture F 1 have a vapour pressure at 70°C not exceeding 13 kg/em® and a
density at 50°C not lower than that of dichlorofluoromethane (1.30);

— Mixture F 2 have a vapour pressure at 70°C not exceeding 19 kg/cm® and a
density at S0°C not lower than that of dichlorodifluoromethane (1.21);

— Mixture F 3 have a vapour pressure at 70°C not exceeding 30 kg/cm® and a
density at 50°C not lower than that of chlorodifiuoromethane (1.09);

NoTte. 1. Trichlorofluoromethane (R 11), trichlorotrifiuoroethane (R 113)
and chlorotrifluoroethane (R 133) are not liquefied gases within the meaning of
ADR and thus are not subject to the requirements of ADR. They may however
enter into the composition of mixtures F 1 to F 3.

2. See Note under 3°.

— The azeotropic mixture of dichlorodifluoromethane (R 12) and 1,1-difluoro-
ethane (R 152a), known as R 500;

— The azeotropic mixture of chloropentafiuoroethane (R 115) and chlorodifiuo-
romethane (R 22), known as R 502;

—~ The mixture of 19 to 21 per cent by weight dichlorodifiuoromethane (R 12)
and 79 to 81 per cent by weight bromochlorodifluoromethane (R 12 B 1).

(at) Non-inflammable, toxic. Mixtures of methyl bromide and chloropicrin
having a vapour pressure above 3 kg/cm?® at 50°C.

(b) Inflammable. Mixtures of hydrocarbons listed under 3°(b) and of ethane
and ethylene of 5°(b), which as:
— Mixture A have a vapour pressure at 70°C not exceeding 11 kg/cm’® and a

density at S0°C not lower than 0.525;

— Mixture A 0 have a vapour pressure at 70°C not exceeding 16 kg/cm?® and a
density at 50°C not lower than 0.495;

— Mixture A 1 have a vapour pressure at 70°C not exceeding 21 kg/cm?® and a
density at S0°C not lower than 0.485;

— Mixture B have a vapour pressure at 70°C not exceeding 26 kg/cm’ and a
density at 50°C not lower than 0.450;

— Mixture C have a vapour pressure at 70°C not exceeding 31 kg/cm® and a
density at 50°C not lower than 0.440.

NoTe. In the case of the foregoing mixtures the use of the following names
customary in the trade is permitted for describing these substances:

Name given Name customary

under 4° (b) in the trade
Mixture A, mixture A0 ............... Butane
Mixture C ... .. it Propane
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Mixtures of hydrocarbons of 3° (b) and 5° (b) containing methane,

(bt} Inflammable, toxic. Mixtures of two or more of the following gases:
methylsilane, dimethylsilane, trimethylsilane; methy! chloride and methylene chlo-
ride in mixtures having a vapour pressure above 3 kg/cm’® at 50°C; mixtures of
methyl chloride and chloropicrin and mixtures of methyl bromide and ethylene
bromide having in either case a vapour pressure above 3 kg/cm’ at 50°C.

(¢} Chemically unstable. Mixtures of methylacetylene and propadiene with
the hydrocarbons of 3° (b), which as:

~— Mixture P1 contain not more than 63 per cent methylacetylene and propadiene
by volume and not more than 24 per cent propane and propylene by volume,
the percentage of C,-saturated hydrocarbons being not less than 14 per cent
by volume; and as

— Mixture P2 contain not more than 48 per cent methylacetylene and propadiene
by volume and not more than 50 per cent propane and propyiene by volume,
the percentage of C,-saturated hydrocarbons being not less than 5 per cent by
volume.

(ct) Chemically unstable, toxic. Ethylene oxide containing not more than
10 per cent carbon dioxide by weight; ethylene oxide containing not more than 50
per cent methyl formate by weight, with nitrogen up to a total pressure not exceeding
10 kg/icm® at 50°C; ethylene oxide with nitrogen up to a total pressure of 10 kg/
cm’ at 50°C; dichlorodifluoromethane containing 12 per cent ethylene oxide by
weight.

(b) Liquefied gases having a critical temperature of — 10°C or above, but below
70°C
5° Pure gases and technically-pure gases

(a) Non-inflammable. Bromotrifluoromethane (R 13 B 1); carbon dioxide;
chlorotrifluoromethane (R 13); hexafluoroethane (R 116); nitrous oxide N,O; sul-
phur hexafiuoride; trifluoromethane (R 23); xenon.

With regard to carbon dioxide, see also marginal 2201a under (c).

Note. 1. Nitrous oxide is to be accepted for carriage only if it is not less
than 99 per cent pure.

2. See Note under 3°.

(a t} Non-inflammable, toxic. Hydrogen chloride (corrosive).
(b) Inflammable. Ethane; ethylene; silane.

(b t) Inflammable, toxic. Germane; phosphine.

(c) Chemically unstable. 1,1-difluoroethylene; vinyl fluoride.
(c t} Chemically unstable, toxic. Diborane.

6° Mixtures of gases

(a} Non-inflammable. Carbon dioxide containing not less than 1 per cent
and not more than 10 per cent nitrogen, oxygen, air or rare gases by weight; the
azeotropic mixture of chlorotrifluoromethane (R 13) and trifluoromethane (R 23)
known as R 503.

Note. Carbon dioxide containing less than 1 per cent nitrogen, oxygen, air
or rare gases by weight is a substance of 5° (a).

(c) Chemically unstable. Carbon dioxide containing not more than 35 per
cent ethylene oxide by weight.
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(c t) Chemically unstable, toxic. Ethylene oxide containing more than
10 per cent but not more than 50 per cent carbon dioxide by weight.

C. Deeply-refrigerated liquefied gases

7° Pure gases and technically-pure gases

(a) Non-inflammable. Argon; carbon dioxide; helium; krypton, necon;
nitrogen; nitrous oxide N,O; oxygen; xenon.

(b) Inflammable. Ethane; ethylene; hydrogen; methane.

8° Mixtures of gases

{a) Non-inflammable. Air;, mixtures of substances of 7° (a).
(b) Inflammable. Mixtures of substances of 7° (b); natural gas.

D. Gases dissolved under pressure

9° Pure gases and technically-pure gases

(at) Non-inflammable, toxic, Ammonia dissolved in water with more than
35 per cent but not more than 40 per cent ammonia by weight; ammonia dissolved
in water with more than 40 per cent but not more than 50 per cent ammonia by
weight.

NoTte. Ammonia selution with an ammonia content not exceeding 35 per
cent by weight is not subject to the requirements of ADR.

(c) Chemically unstable. Acetylene dissolved in a solvent (e.g. acetone)
absorbed by porous substances.

E. Aerosol dispensers and non-refillable containers of gas under pressure [see
also marginal 2201a under (d)]

NoTeE. 1. Aerosol dispensers are receptacles which can be used only once,
are equipped with a release valve or dispersal device, and contain, under pressure,
a gas or mixture of gases listed in marginal 2208 (2) or contain an active substance
(insecticide, cosmetic, etc.) together with such a gas or mixture of gases as a
propellant.

2. Non-refillable containers of gas under pressure are receptacles which can
be used only once and contain a gas or a mixture of gases listed in marginal 2208
(2) and (3) (e.g. butanc for camp-cookers, refrigerant gases, ctc.), but are not
equipped with a rclease valve.

3. The term ‘“‘inflammable substances’’ means:
(i) Gases (propellant in aerosol dispensers; contents of non-refillable containers

of gas under pressure) whose mixtures with air can be ignited and have a
lower and an upper inflammability limit;

(ii) Liquids (active substances in aerosol dispensers) of class 3.

4. The term ‘‘chemically unstable’ is applied to contents which in the
absence of special precautions undergo dangerous decomposition ot self-polymer-
ization at a temperature of not more than 70°C.

10° Aerosol dispensers

(a) Non-inflammable. With non-inflammable contents.

(a t) Non-inflammable, toxic. With non-inflammable toxic contents.

(b) Inflammable. 1. With not more than 45 per cent of inflammable con-
tents by weight,
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2. With more than 45 per cent of inflammable contents by weight.

(b t) Inflammable, toxic. 1. With toxic contents and not more than 45
per cent of inflammable contents by weight.

2. With toxic contents and more than 45 per cent of inflammable contents
by weight.

(c) Chemically unstable. With chemically-unstable contents.

(ct) Chemically unstable, toxic. With chemically-unstable toxic contents.

11°  Non-refillable containers of gas under pressure

(a) Non-inflammable. With non-inflammable contents.

(at) Non-inflammable, toxic. With non-inflammable toxic contents.

(b) Inflammable. With inflammable contents.

(bt) Inflammable, toxic. With inflammable toxic contents.

(¢) Chemically unstable. With chemically unstable contents.

(ct) Chemically unstable, toxic. With chemically unstable toxic contents.
F. Gases subject to special requirements

12° Various mixtures of gases

Mixtures containing gases listed under other item numbers of this class, and
mixtures of one or more gases listed under other itemn numbers of this Class with
one or more vapours of substances not excluded from carriage under ADR, on
condition that during carriage:

1. The mixture remains entirely gaseous; and
2. All possibility of a dangerous reaction is excluded.

13° Test gases

Gases and mixtures of gases not listed under other item numbers of this class
and used only in laboratory tests, on condition that during carriage:

(@) The gas or mixture of gases remains entirely gaseous; and
(b) All possibility of a dangerous reaction s excluded.
G. Empty receptacles and empty tanks
14°  Empty receptacles and empty tanks, uncleaned, which have contained
tetrafluoromethane of 1° (a), substances of 1° (at) — (c t); 2° (b) — (c
t); 3° — 6°% carbon dioxide and nitrous oxide of 7° (a); or substances
of 7° (b), 8° (b), 9°, 12° or 13°

Note. 1. Receptacles and tanks which after being emptied of substances
listed under 14° still contain small residual amounts are regarded as empty recep-
tacles or empty tanks, uncleaned.

2. Empty receptacles or empty tanks, uncleaned, which have contained gases
of 1° {a) other than tetrafluoromethane (R 14), or gases of 2° (a), 7° (a) other than
carbon dioxide and nitrous oxide, or 8° (a), are not subject to the requirements of
ADR.

2201a Gases and articles handed over for carriage in conformity with the following

provisions are not subject to the requirements or provisions relating to this Class
set out elsewhere in this annex or in annex B:

(a) Compressed gases which are neither inflammable nor toxic nor corrosive and
whose pressure in the receptacle, referred to a temperature of 15°C, does not
exceed 2 kg/cm? the same rule applies to mixtures of gases containing not
more than 2 per cent inflammable components;
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2202

(b) Liquefied gases contained, in quantities not exceeding 60 1, or in quantities
of less than 5 1 with not more than 25 g hydrogen, in freezing appliances
(refrigerators, ice machines, etc.) and necessary for their operation;

(¢) Carbon dioxide [5° {a)] in metal capsules (sodors, sparklets) if the carbon
dioxide in the gaseous state does not contain more than 0.5 per cent air and
the capsules contain not more than 25 g carbon dioxide and not more than
0.75 g per cm’ of capacity;

(d) Articles of 10° and 11° of a capacity not exceeding 50 cm’. A package of
such articles shall not weigh more than 10 kg;

(¢) Liquefied petroleum gases contained in motor-vehicle tanks firmly secured
to the vehicles; the fuel cock between tank and engine must be closed and
the electrical contact open.

2. Provisions
A. Packages

1. General conditions of packing

(1) The materials of which the receptacles and their closures are made must
not be liable to attack by the contents or form harmful or dangerous compounds
therewith.

Note. Care must be taken not to allow any moisture to enter receptacles
when they are being filled, and to dry receptacles completely after hydraulic pressure
tests (see marginal 2216) carried out with water or with aqueous solutions.

(2) Packagings, including their closures, shall be sufficiently rigid and strong
in all their parts to prevent any loosening during carriage and to meet the normal
requirements of carriage. When outer packagings are prescribed, the receptacles
shall be firmly secured therein. Unless otherwise specified in the section entitled
*‘Packing of a single substance or of articles of the same kind’’, inner packagings
may be enclosed in outer packagings, either singly or in groups.

(3) Metal receptacles intended for the carriage of gases of 1° to 6° and 9°
shall contain only the gas for which they have been tested and whose name is
inscribed on the receptacle {see marginal 2218 (1) (a)].

Derogations are allowed:

1. For metal receptacles tested for one of the substances of 3° (a) or 4° (a) or for
bromotrifluoromethane, chlorotrifluoromethane or trifluoromethane of 5° (a).
These receptactes may also be filled with some other substance of the aforesaid
items on condition that the minimum test pressure prescribed for that substance
does not exceed the test pressure of the receptacle and that the name of the
substance and its permissible maximum filling weight are inscribed on the
receptacle;

2. For metal receptacles tested for hydrocarbons of 3° (b) or 4° (b). These re-
ceptacles may also be filled with some other hydrocarbon on condition that
the minimum test pressure prescribed for that substance does not exceed the
test pressure of the receptacle and that the name of the substance and its
permissible maximum filling weight are inscribed on the receptacle.

For 1 and 2, see also marginals 2215, 2218 (1)(a) and 2220 (1) to (3).

(4) A change in the use to which a receptacle is assigned is allowed in
principle if it does not conflict with national regulations; it requires however the
approval of the competent authority and replacement of the former markings by
markings relating to the new use.
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2203

2204

2205

2. Packing of a single substance or of articles of the same kind

Note. Carbon dioxide and nitrous oxide [7°(a)] and mixtures of these two
gases [8°(a)] may not be carried otherwise than in specially-equipped tanks (see
annex B, marginal 21 400).

(a) Nature of receptacles

(1) Receptacles intended for the carriage of gases of 1° to 6°, 9°, 12° and

13° shall be so closed and leak-proof as to prevent any escape of the gases.

(2) These receptacles shall be made of carbon steel or of alloy steel (special
steels).

The following may however be used:

(a) Copper receptacles for:

1.

Compressed gases of 1° (a), (b) and (b t), and 2° (a) and (b), whose
filling pressure referred to a temperature of 15°C does not exceed 20 kg/
cm?; and

Liquefied gases of 3° (a); sulphur dioxide of 3° (a t); dimethyl ether,
ethyl chloride and methyl chloride of 3° (b t); vinyl chloride of 3° (c);
vinyl bromide of 3° (¢ t); mixtures F 1, F 2 and F 3 of 4° (a); and ethylene
oxide containing not more than 10 per cent carbon dioxide by weight,
of 4° (c t);

() Aluminium-alloy receptacles (see appendix A.2) for:

1.

2.

3.

Compressed gases of 1° (a), (b) and (b t); nitric oxide (nitrogen monoxide)
NO of 1° (¢ t); and compressed gases of 2° (a), (b) and (b t);

Liguefied gases of 3° (a); sulphur dioxide of 3° (a t); liquefied gases of
3° (b) other than methylsilane; dimethyl ether, hydrogen selenide, and
methyl mercaptan of 3° (b t); ethylene oxide of 3° (c t); liquefied gases
of 4° (a) and (b); ethylene oxide containing not more than 10 per cent
carbon dioxide by weight, of 4° (¢ t); and liquefied gases of 5° (a) and
(b), and 6° (a) and (c¢). Sulphur dioxide of 3° (a t) and substances of 3°
(a) and 4° (a) shall be dry; and

Dissolved acetylene of 9° (¢).

All gases which are to be carried in aluminium-alloy receptacles shall be free from
alkaline impurities.

(1) Receptacles for dissolved acetylene [9° (c)] shall be entirely filled with
a porous material, uniformly distributed, of a type approved by the competent
authority and which:

(a) Does not attack the receptacles or form harmful or dangerous compounds
either with acetylene or with the solvent;

Does not shake down, even after prolonged use or through jolting, at tem-
peratures up to 60°C;

Is capable of preventing the spread of decomposition of the acetylene in the
mass.

(b)
(c)

(2) The solvent must not attack the receptacies.

- (1) The following liquefied gases may, in addition, be carried in thick-walled
glass tubes on condition that the quantity of substance in each tube and the degree
of filling of the tubes do not exceed the figures indicated below:
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2207

Degree
Names Quantiry of filling
of gases of substance of tube
Carbon dioxide, nitrous oxide N;O [5° (2)],
ethane, ethylene [5°(®)] ............ 3 g One-half of capacity
Ammonia, chlorine, methyl bromide [3° (a
t)], cyclopropane [3° (b)], ethyl chloride Twao-thirds of
[B° M) it er i 20¢g capacity
Phosgene, sulphur dioxide [3°(at)] .... 100 g Thrce-quarters of
capacity

(2) The glass tubes shall be flame-sealed and secured separately by infusorial-
earth cushioning in closed sheet-metal capsules which shall be placed in a wooden
case or in some other outer packaging of sufficient strength (see also marginal
2222).

(3) For sulphur dioxide of 3° (a t) stout glass siphons containing not more
than 1.5 kg of substance and filled to not more than 88 per cent of their capacity
are also allowed. The siphons shall be sccurcd by infusorial earth, sawdust or
powdered carbonate of lime, or by a mixture of the two latter, in strong wooden
cases or in some other outer packaging of sufficient strength. A package shall not
weigh more than 100 kg. If it weighs more than 30 kg it shall be fitted with means
of handling.

(1) Gases of 3° (a); 3° (b} other than methylsilane; 3° (b t) other than arsine,
dichlorosilane, dimethylsilane, hydrogen selenide and trimethylsilane; 3° (¢); 3° (c
t) other than cyanogen chloride; and mixtures of 4° (a) and 4° (b) may also, on
condition that the weight of liquid per litre of capacity does not exceed either the
maximum weight of contents indicated in marginal 2220 or 150 g per tube, be
contained in thick-walled glass tubes, or in thick-walled metal tubes made of a
metal allowed by marginal 2203 (2). The tubes shall be free from faults liable to
impair their strength; in particular, internal stresses in glass tubes shall have been
suifably relieved and the thickness of the tube walls shall not be less than 2 mm.
The leakproofness of the closure system shall be ensured by an additional device
(cap, crown, seal, binding, etc.) capable of preventing any loosening of the closure
system during carriage. The tubes shall be secured by cushioning material in small
boxes made of wood or fibreboard, the number of tubes per box being such that
the weight of the liquid contained in a box does not exceed 600 g. These small
boxes shall be placed in wooden cases or in some other outer packaging of sufficient
strength; if the liquid contents of a casc weigh more than 5 kg the case shall be
lined with soft-soldered sheet-metal.

(2) A package shall not weigh more than 75 kg.

(1) Gases of 7° (a), other than carbon dioxide and nitrous oxide, and of 8°
(a), other than mixturcs containing carbon dioxide and nitrous oxide, shall be
enclosed in closed, double-walled metal receptacles which are so insulated that
they cannot become coated with dew or hoar-frost and which are fitted with safety
valves.

(2) Gases of 7° (a) other than carbon dioxide and nitrous oxide, and of 8°
(a) other than mixtures containing carbon dioxide and nitrous oxide, may also be
enclosed in receptacles which are not hermetically closed and which are:

(@) Double-walled vacuum-jacketed glass receptacles surrounded by an absorbent
insulating material; these receptacles shall be protected by iron-wire baskets
and placed in metal cases; or

Vol. 1107, A-8940



1978

United Nations — Treaty Series ® Nations Unies — Recueil des Traités 279

2208

(p) Metal receptacles protected against heat transmission in such a way that they
cannot become coated with dew or hoar-frost; the capacity of these receptacles
shall not exceed 100 litres.

(3) The metal cases referred to in subparagraph (2) (a) and the receptacles
referred to in subparagraph (2) (b) above shall be fitted with means of handling.
The openings of the receptacies referred to in subparagraphs (2) (@) and (b) shall
be fitted with devices allowing gases to escape, preventing any splashing out of
the liquid, and so fixed that they cannot fall out. In the case of oxygen of 7° (a)
and mixtures containing oxygen of 8° (a), the devices referred to above and the
absorbent insulating material surrounding the receptacles referred to in subpara-
graph (2) (a) shall be made of incombustible materials.

(1) Aerosol dispensers (10°) and non-refillable containers for gas under pres-
sure (11°) shail satisfy the following requirements:

(a) Aerosol dispensers containing only a gas or a mixture of gases, and non-
refillable containers for gas under pressure, shall be made of metal. This
requirement shall not apply to non-refillable containers for gas under pressure
with a maximum capacity of 100 ml for butane. Other aerosol dispensers
shall be made of metal, a plastics material or glass. Receptacles made of
metal and having an outside diameter of not less than 40 mm shall have a
concave bottom;

{b) Receptacles made of materials liable to shatter, such as glass or certain plastics
materials, shall be enclosed in a device (close-mesh wire netting, flexible
cover made of a plastics materials, etc.) affording protection against fragments
and their dispersal. Receptacles whose capacity does not exceed 150 em® and
whose internal pressure at 20°C is below 1.5 kg/cm® are exempted from this
requirement;

(¢) The capacity of receptacles made of metal shall not exceed 1,000 cm’; that
of receptacles made of a plastics material or of glass shall not exceed 500
cm’;

(d) Each model of receptacle shall, before being put into service, satisfy a hy-
draulic pressure test carried out in conformity with appendix A.2, marginal
3291. The internal pressure to be applied (test pressure) shall be 1.5 times
the internal pressure at 50°C, with a minimum pressure of 10 kg/cm?;

(¢) The release valves of aerosol dispensers, and their dispersal devices, shall
ensure that the dispensers are so closed as to be leak-proof and shall be
protected against accidental opening. Valves and dispersal devices which
close only by the action of the internal pressure are not to be accepted.

(2) The following gases shall be accepted as propellants, or as constituents
of propellants, or as filler gases, for acrosol dispensers: gases of 1° (a) and (b); 2°
(a) and (b); 3° (a) and (b) other than methylsilane; ethyl chloride and dimethyl
ether of 3° (b t); 1,3-butadiene of 3° (¢); trifluorochloroethylene of 3° (c t); gases
of 4° (a) and (b); gases of 5° (a) and (b) other than silane; gases of 5° (¢) and 6°
(a) and (c).

(3) Al the gases listed under (2) and, in addition, the following gases shall
be accepted as filling gases for non-refillable containers for gas under pressure;
methyl bromide of 3° (a t); dimethylamine, ethylamine, methylamine, methyl
mercaptan and trimethylamine of 3° (b t); ethylene oxide, methyl vinyl ether and
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vinyl bromide of 3° (c t); ethylene oxide containing not more than 10 per cent
carbon dioxide by weight, of 4° (c t).

(1) The internal pressure at 50°C of aerosol dispensers and of non-refillable
containers of gas under pressure shall exceed neither two-thirds of the test pressure
of the receptacle nor 12 kg/cm’.

(2) Aecrosol dispensers and non-refillable containers of gas under pressure
shall be so filled that at 50°C the liquid phase does not exceed 95 per cent of their
capacity. The capacity of aerosol dispensers is the available volume in a closed
dispenser fitted with the valve support, the valve and the dip tube.

(3) All acrosol dispensers and non-refillable containers for gas under pressure
shall satisfy a tightness (leakproofness) test in conformity with appendix A.2,
marginal 3292,

(1) Aerosol dispensers and non-refillable containers of gas under pressure
shall be placed in wooden cases or strong fibreboard or metal boxes; aerosol
dispensers made of glass or a plastics material and liable to shatter shall be separated
from one another by interposed sheets of fibreboard or of another suitable material,

(2) A package shall not weigh more than 50 kg if fibreboard boxes are used
or more than 75 kg if other packagings are used.

(3) Where carriage is by full load, each load comprising only aerosol dis-
pensers made of metal, the dispensers may be grouped together and secured on
trays with the aid of an appropriate plastics material, by means of a shrinkage and
heat-sealing process, on condition that the groups of dispensers are then stacked
and suitably secured on pallets.

(b) Conditions governing metal receptacles {these conditions are not appli-
cable to the metal tubes referred to in marginal 2200, to the receptacles
referred to in marginal 2207 (2) (b), or to the aerosol dispensers or non-
refillable metal containers for gas under pressure referred to in marginal
2208)

1. CONSTRUCTION AND FITTINGS (see also marginal 2238)

(1) At the test pressure, the stress in the metal at the most severely stressed
point of the receptacle (marginals 2215, 2219 and 2220) shall not exceed three-
quarters of the guaranteed minimum yield stress (Re). By “‘yield stress’’ is meant
the stress at which a permanent elongation of 2%o00 (i.e. 0.2 per cent) or, for
austenitic steels, 1 per cent of the gauge length on the test-piece, has been produced.

NoTE. In the case of sheet-metal the axis of the tensile test-piece shall be
at right angles to the direction of rolling. The permanent elongation at fracture
(1 = 5 d) shall be measured on a test-piece of circular cross-section in which the
gauge length 1 is equal to five times the diameter d; if test-pieces of rectangular
cross-section are used, the gauge length shall be calculated by the formula | = 5.65
VF,, where F, indicates the initial cross-sectional area of the test-piece.

(2) (a) Steel receptacles whose test pressure exceeds 60 kg/cm’ shall be
of seamless construction or welded. For welded receptacles, steels (carbon or alloy)
of fully satisfactory weldability shatl be used.

(b) Receptacles whose test pressure does not exceed 60 kg/cm® shall either
conform to the provisions of subparagraph (a) above, or be riveted or hard-soldered
on condition that the manufacturer guarantees the workmanship of the riveting and
hard-soldering and that the competent authorities of the country of origin have
given their approval.

Vol. 1107, A-8940



1978 United Nations — Treaty Series ® Nations Unies — Recueil des Traités 281

(3) Aluminium-alloy receptacles shall be seamless or welded.

(4) Welded receptacles are to be accepted only on condition that the man-
ufacturer guarantees the workmanship of the welding and that the competent au-
thorities of the country of origin have given their approval.

2212 (1) A distinction is made between the following types of receptacles:

(a) Cylinders of a capacity not exceeding 150 litres;

(b) Receptacles of a capacity of not less than 100 litres [with the exception of
cylinders in conformity with subparagraph (a)] and not more than 1,000 litres
(e.g. cylindrical receptacies equipped with rolling hoops, and receptacles on
skids);

(c) Tanks (see annex B);

(d) Assemblies, known as ‘‘frames’’, of cylinders in conformity with subpara-
graph (1) (a), the cylinders being interconnected by a manifold and held
firmly together by a metal fitting.

(2) (@) If under the regulations of the country of departure the cylinders
referred to in subparagraph (1) (@) are required to be fitted with a device to prevent
rolling, this device shall not be integral with the valve cap (marginal 2213 (2)).

() Receptacles in conformity with subparagraph (1) (#} which are capable
of being rolled shall be equipped with rolling hoops or be otherwise protected
against damage due to rolling (e.g. by corrosion-resistant metal sprayed on to the
receptacle’s outer surface).

Receptacles in conformity with subparagraphs (1) (&) and (1) (¢) which are
not capable of being rolled shall be fitted with devices (skids, rings, straps) ensuring
that they can be safely handled by mechanical means and so arranged as not to
impair the strength of, nor cause undue stresses in, the wall of the receptacle.

(¢) Frames of cylinders in conformity with subparagraph (1) (d) shall be
fitted with devices ensuring that they can be handled safely. The manifold and the
master cock shall be situated within the frame and be so mounted as to be protected
against any damage.

(3) (@) With the exception of gases of 7° and 8°, gases of class 2 may be
carried in cylinders in conformity with subparagraph (1) (a).

Note. For possible limitations on the capacity of cylinders for certain gases,
see marginal 2219.

(&) With the exception of fluorine and silicon tetrafiuoride {1° (a t)]; nitric
oxide (NO) [#° (c t)]; mixtures of hydrogen with not more than 10 per cent hydrogen
selenide or phosphine or silane or germane by volume or with not more than 15
per cent arsine by volume; mixtures of nitrogen or rare gases (containing not more
than 10 per cent xenon by volume with not more than 10 per cent hydrogen selenide
or phosphine or silane or germane by volume or with not more than 15 per cent
arsine by volume [2° (b t)}; mixtures of hydrogen with not more than 10 per cent
diborane by volume; mixtures of nitrogen or rare gases (containing not more than
10 per cent xenon by volume) with not more than 10 per cent diborane by volume
[2° (¢ ©)]; boron chloride, chlorine trifluoride, nitrosyl chloride, sulphuryl fluoride
and tungsten hexafluoride [3° (a t)]; methylsilane [3° (b)]; arsine, dichiorosilane,
dimethylsilane, hydrogen selenide and trimethylsilane [3° (b t)]; cyanogen chloride,
cyanogen and ethylene oxide [3° (c t)]; mixtures of methylsilanes [4° (b t)]; sub-
stances of 4°(c) and 4°(c t) other than dichlorodifluoromethane containing 12 per
cent ethylene oxide by weight; nitrous oxide [5° (a)]; silane [5° (b)); and substances
of 5° (bt), 5° (ct), 7°, 8°, 12° and 13°, gases of class 2 may be carried in receptacles
in conformity with subparagraph (1) (b).
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(¢) With the exception of silicon tetrafluoride [1° (a t)]; nitric oxide [1°
(c t)]; mixtures of hydrogen with not more than 10 per cent hydrogen selenide
or phosphine or silane or germane by volume or with not more than 15 per cent
arsine by volume; mixtures of nitrogen or rare gases (containing not more than 10
per cent xenon by volume) with not more than 10 per cent hydrogen selenide or
phosphine or silane or germane by volume or with not more than 15 per cent arsine
by volume [2° (b t)]; mixtures of hydrogen with not more than 10 per cent diborane
by volume; mixtures of nitrogen or rare gases (containing not more than 10 per
cent xenon by volume) with not more than 10 per cent diborane by volume [2°
(c t)]; boron chloride, chlorine trifluoride, nitrosyl chloride, sulphuryl fluoride and
tungsten hexafluoride [3° (a t)]; methylsilane [3° (b)]; arsine, dichlorosilane, di-
methylsilane, hydrogen selenide and trimethylsilane [3° (b t)]; cyanogen chloride,
cyanogen and ethylene oxide [3° (¢ t)]; mixtures of methylsilanes [4° (b 1)]; sub-
stances of 4° (c) and 4° (c t) other than dichlorodifluoromethane containing 12 per
cent ethylene oxide by weight; nitrous oxide [5° (a)]; silane [5° (b)]; and substances
of 5° (b 1), 5°(c 1), 7°, 8°, 12° and 13°, gases of class 2 may be carried in frames
of cylinders in conformity with subparagraph (1) (d). The individual cylinders in
a frame of cylinders shall contain only one and the same compressed gas, liquefied
gas or gas dissolved under pressure. Each cylinder in a frame of cylinders for
fluorine [1° (a t)] or dissolved acetylene [9° (c)] shall however be fitted with a
cock. The cylinders in a frame of cylinders for acetylene shall all contain the same
porous material {marginal 2204).

(1) Openings for filling and emptying receptacles shall be fitted with flap
valves or needle-valves. Valves of other types may however be allowed if they
present equivalent guarantees of safety and have been approved in the country of
origin. Nevertheless, whatever the type of valve adopted, its system of attachment
shall be strong and such that its satisfactory condition can be verified easily before
each filling.

Apart from a manhole, which if provided shall be closed by an effective
closure, and from the necessary orifice for the removal of deposits, receptacles
and tanks in conformity with marginal 2212 (1) () and (c¢) shall not be equipped
with more than two openings, for filling and discharge respectively. Nevertheless,
receptacles of a capacity of not less than 100 1 intended for the carriage of dissolved
acetylene [9°(c)] may have more than two openings for filling and discharge.

Similarly, receptacles and tanks in conformity with marginal 2212 (1), (b)
and (¢), intended for the carriage of substances of 3° (b) and 4° (b) may be provided
with other openings intended in particular for verifying the level of the liquid and
the gauge pressure.

(2) Valves (cocks) shall be effectively protected by caps or fixed flanges.
Caps shall possess vent-holes of sufficient cross-sectional area to evacuate gases
if leakage occurs at the valves. The caps or flanges shall adequately protect the
valve if the cylinder falls and during carriage and stacking. Valves placed inside
the neck of the receptacles and protected by a screw-threaded plug, and receptacles
carried packed in protective cases, shall not require a cap. Likewise, no protective
cap shall be required for valves (cocks) on frames of cylinders.

(3) Receptacles containing fluorine [1° (a t)]; chlorine trifluoride [3° (a t)];
or cyanogen chloride [3° (¢ t)] shall, whether or not they are carried packed in
protcctive cases, be fitted with steel caps. These caps shall have no openings and
shall, throughout carriage, be fitted with a gasket ensuring gas-tightness and made
of a material not [iable to attack by the contents of the receptacle.
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(1) In the case of receptacles containing boron trifluoride or fluorine [1°
(a v)]; chiorine trifluoride or liquefied ammonia [3° (a t)]; ammonia dissolved in
water [9° (a t)]; nitrosyl chloride [3° (a t)]; or dimethylamine, ethylamine, meth-
ylamine or trimethylamine [3° (b t)], vaives made of copper or of any other metal
liable to be attacked by these gases are not to be accepted.

(2) The use of substances containing grease or oil for ensuring the leak-
proofness of joints (seams) or for maintaining the closure devices of receptacles
used for oxygen [1° (2)]; fluorine {1° (a t)]; mixtures with oxygen [2° (a)]; nitrogen
dioxide, chlorine trifluoride {3° (a t)]; nitrous oxide [5° (a)]; or mixtures of 12°
containing more than 10 per cent oxygen by volume is prohibited.

(3) The following requirements shall apply to the construction of the recep-
tacles referred to in marginal 2207 (1):

(@) The materials and construction of the receptacles shall be in conformity
with the requirements of appendix A.2, B, marginals 3250 to 3254. All the me-
chanical and technological characteristics of the material used shall be established
for each receptacle at the first test; with regard to the impact strength and the
bending coefficient, see appendix A.2, B, marginals 3265 to 3285.

(b) Receptacles shall be fitted with a safety valve which shall be capable of
opening at the working pressure shown on the receptacle. The valves shall be so
constructed as to work perfectly even at their lowest working temperature. Their
reliability of functioning at that temperature shall be established and checked by
testing each valve or a sample of valves of the same type of construction.

(¢) The vents and safety valves of receptacles shall be so designed as to
prevent the liquid from splashing out.

(d) The closing devices shall be so arranged that they cannot be opened by
unqualified persons.

(e) Receptacles whose filling is measured by volume shall be provided with
a level indicator.

(f) The receptacles shall be thermally insulated. The thermal insulation shali
be protected against impact by means of continuous metal sheathing. If the space
between the receptacle and the metal sheathing is airless (vacuum insulation), the
protective sheathing shall be designed to withstand without deformation an external
pressure of at least 1 kg/cm’. If the sheathing is so closed as to be gas-tight (e.g.
in the case of vacuum insulation), a device shall be provided to prevent any
dangerous pressure from developing in the insulating layer in the event of inadequate
gas-tightness of the receptacle or its fittings. The device shall prevent moisture
from penetrating into the insulation.

(4) In the case of receptacles containing mixtures of 4° (¢) or dissolved
acetylene [9° (c)], metal parts of closing devices in contact with the contents shall
not contain more than 70 per cent copper. Receptacles for dissolved acetylene {9°
(c)] may also have stop-valves taking yoke connectors.

(5) Receptacles containing oxygen of 1° (a) or 7° (a) and fitted in fish-tanks
are likewise to be accepted if they are provided with appliances enabling the oxygen
to escape gradually.

2. OFFICIAL TEST OF RECEPTACLES (for aluminium-alloy receptacles, see also
appendix A.2)
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(1) Metal receptacles shall be subjected to initial and periodic tests under
the supervision of an expert approved by the competent authority. The nature of
these tests is specified in marginals 2216 and 2217.

(2) In order to ensure compliance with the requirements of marginals 2204
and 2221 (2), tests of receptacles intended to contain dissolved acetylene {9° (c)]
shall include, in addition, examination of the nature of the porous material and of
the quantity of solvent.

(1) The initial test of new or unused receptacles shall comprise:
A. On an adequate sample of receptacles:

(@) Testing of the material of construction in respect at least of
yield stress, tensile strength, and permanent elongation at frac-
ture; the values yielded by these tests shall comply with na-
tional regulations;

(b) Measurement of wall thickness at the thinnest point, and cal-
culation of the stress;

(¢) Checking the homogeneity of the material for cach manufac-
turing batch, and inspection of the external and internal con-
dition of the receptacles;

B. For all receptacles:

(d) A hydraulic pressure test in conformity with the provisions
of marginals 2219 to 2221;

(¢) Aninspection of the markings on the receptacles (see marginal
2218);

C. In addition, for receptacles intended for the carriage of dissolved
acetylene [9° (¢)):

(f) An inspection as required by national regulations.

(2) Receptacles shall withstand the test pressure without undergoing per-
manent deformation or exhibiting cracks.

(3) At the periodic inspections the following shall be repeated: the hydraulic
pressure test; check of the external and internal condition of the receptacle (e.g.
by weighing, internal inspection, checks of wall thickness); verification of the
equipment and markings and, if necessary, verification of the characteristics of the
material by suitable tests.

Periodic inspections shall be carried out:

(a) Every 2 years in the case of receptacles intended for the carriage of gases of
1° (a t) and 1° (c t); town gas of 2° (b t); gases of 3° (a t) other than ammonia,
hexafluoropropylene and methyl bromide; cyanogen chloride of 3° (c t); and
substances of 5° (a t);

(b) Every 5 years in the case of receptacles intended for the carriage of other
compressed and liquefied gases (subject to the provisions of subparagraph (c)
below) and of receptacles for the carriage of ammonia dissolved under pressure
[9° (a v)];

(¢) Every 10 years in the case of receptacles intended for the carriage of gases
of 1° (a) other than oxygen; of mixtures of nitrogen with rare gases, of 2°
(a); of gases of 3° (a) and 3° (b) other than 1,1-difluorethane, 1-chloro-1,1-
difluoroethane, methylsilane and 1,1,1-trifluorethane, and of mixtures of
gases of 4° (a) and 4° (b), if the receptacles have a capacity of not more than
150 litres and the country of origin does not prescribe a shorter interval;
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(d) In the case of receptacles intended for the carriage of dissolved acetylene
[9° (¢)], marginal 2217 (1) shall apply, and in that of receptacies conforming
to marginal 2207 (1), marginal 2217 (2) shall apply.

(1) The external condition (corrosion, deformation) of, and the condition
(loosening, settlement) of the porous material in, receptacles intended for the
carriage of dissolved acetylene [9° (c)] shall be examined every 5 years. Sampling
shall be performed by cutting up, if considered necessary, a suitable number of
receptacles and inspecting them internally for corrosion and for any changes that
may have occurred in the constituent materials and in the porous material.

(2) Receptacles conforming to marginal 2207 (1) shall be subjected every
5 years to external inspection and to a tightness (leakproofness) test. The tightness
(leakproofness) test shall be carried out with the gas contained in the receptacle
or with an inert gas at a pressure of 2 kg/cm?, Checking shall be performed by
means of a pressure gauge or by vacuum measurement. The thermal insulation
shall not be removed. The pressure shall not decline during the 8-hour test period.
Changes resulting from the nature of the test gas or from variations in temperature
shall be taken into account.

3. MARKS ON RECEPTACLES

(1) Metal receptacles shall bear the following particulars in clearly legible
and durable characters:

(@) One of the names of the gas or of the mixture of gases in full, as given in
marginal 2201, 1° to 9°; the name or mark of the maker or owner; and the
number of the receptacle [see also marginal 2202 (3)]. In the case of halo-
genated hydrocarbons of 1° (a), 3° (a), 3° (a t), 3° (b), 3° (c 1), 4° (a), 5° (a)
and 6° (a), the use of the letter R followed by the substance identification
number is also permitted;

(b) Inthe case of receptacles intended for liquefied gases, the tare of the receptacle
including such fittings and accessories as valves, cocks, metal plugs, etc.,
but excluding the protective cap;

(¢) In the case of receptacles intended for compressed gases, the tare of the
receptacle proper;

(d) The test pressure (see marginals 2219 to 2221) and the date (month, year)
of the last test undergone (see marginals 2216 and 2217);

(¢) The stamp of the expert who carried out the tests and inspections, and in
addition UN;
(f) In the case of compressed gases or mixtures of compressed gases [1°, 2°, 12°

and 13°]: the maximum filling pressure at 15°C allowed for the receptacle in
question (see marginal 2219);

(g) In the case of boron fluoride [1° (a t)], liquefied gases [3° to 6°] and ammonia
dissolved in water [9° (a t)]: the maximum filling allowed, and the capacity.
In the case of deeply-refrigerated gases of 7° and 8°: the capacity;

(h) In the case of acetylene dissolved in a solvent [9° (c)]: the permitted filling
pressure [see marginal 2221 (2)], and the weight of the empty receptacle

including the weight of the fittings and accessories, of the porous material,
and of the solvent;

(i) In the case of mixtures of gases of 12° and test gases of 13°, the words
‘“‘mixtures of gases’’ or ‘‘test gases’’, as the case may be, shall be engraved
on the receptacle as a general indication of the contents;
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(/). Anexact description of the contents shall be shown in a durable form through-
out carriage;

(k) In the case of metal receptacles which, under marginal 2202 (3), are accepted
for the carriage of a number of different gases (multi-purpose receptacles),
an exact description of the contents shall be shown in a durable form during
carrage.

(2) The marks shall be engraved either on a reinforced part of the receptacle,
or on a ring, or on a data plate, immovably affixed to the receptacle. In addition,
the name of the substance may be indicated on the receptacle by an adherent and
clearly-visible inscription applied by painting or by any other, cquivalent, process.

(c) Test pressure, degree of filling, and limitation of capacity, of receptacles
(see also marginals 2238, 211 180 and 212 180)

(1) In the case of receptacles intended for the carriage of compressed gases
of 1°, 2° and 12°, the internal pressure {test pressure) to be applied in the hydraulic
pressure test shall be at least one and one-half times the filling pressure at 15°C
indicated on the receptacle, but shall not be less than 10 kg/cm®.

(2) In the case of receptacles used for the carriage of substances of 1° (a)
other than tetrafluoromethane; of deuterium and hydrogen of 1° (b); or of gases of
2° (a), the filling pressure shall not exceed 300 kg/cm® referred to a temperature
of 15°C. In the case of tanks, the filling pressure shall not exceed 250 kg/cm’
referred to a temperature of 15°C.

In the case of receptacles and tanks intended for the carriage of other gases
of 1° and 2° the filling pressure shall not exceed 200 kg/cm® referred to a temperature
of 15°C.

(3) In the case of receptacles intended for the carriage of fluorine [1° (a t)]
the internal pressure (test pressure) to be applied in the hydraulic pressure test shall
be 200 kg/cm® and the filling pressure shall not exceed 28 kg/cm?® at a temperature
of 15°C; in addition, no receptacle may contain more than 5 kg fluorine.

In the case of receptacles intended for the carriage of boron trifluoride [1°
(a t)] the hydraulic pressure to be applied in the test (test pressure shall be either
300 kg/cm?, in which case the maximum weight of the contents per litre of capacity
shall not exceed 0.86 kg, or 225 kg/cm®, in which case the maximum weight of
the contents per litre of capacity shall not exceed 0.715 kg).

(4) In the case of receptacles intended for the carriage of nitric oxide NO
[1° (¢ t)], the capacity shall be limited to 50 1; the hydraulic pressure to be applied
in the test (test pressure) shall be 200 kg/cm’®; and the filling pressure shall not
exceed 50 kg/em?® at a temperature of 15°C.

(5) 1In the case of receptacles intended for the carriage of mixtures of hy-
drogen with not more than 10 per cent hydrogen selenide or phosphine or silane
or germane by volume or with not more than 15 per cent arsine by volume; of
mixtures of nitrogen or rarc gases (containing not more than 10 per cent xenon by
volume) with not more than 10 per cent hydrogen selenide or phosphine or silane
or germane by volume or with not more than 15 per cent arsine by volume [2°
(b )]; of mixtures of hydrogen with not more than 10 per cent diborane by volume;
or of mixtures of nitrogen or rare gases (containing not more than 10 per cent
xenon by volume) with not more than 10 per cent diborane by volume [2° (c t)],
the capacity shall be limited to 50 I; the hydraulic pressure to be applied in the
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