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not be exceeded. For UN cylinders, the 
pressure in the cylinder may not ex-
ceed the limits specified in 
§ 173.304b(b)(2). 

(c) Data requirements on filler and sol-
vent. Cylinders containing acetylene 
gas must not be shipped unless they 
were charged by or with the consent of 
the owner, and by a person, firm, or 
company having possession of complete 
information as to the nature of the po-
rous filling, the kind and quantity of 
solvent in the cylinders, and the mean-
ing of such markings on the cylinders 
as are prescribed by the Department’s 
regulations and specifications applying 
to containers for the transportation of 
acetylene gas. 

(d) Verification of container pressure. 
(1) Each day, the pressure in a con-
tainer representative of that day’s 
compression must be checked by the 
charging plant after the container has 
cooled to a settled temperature and a 
record of this test kept for at least 30 
days. 

(e) Prefill requirements. Before each 
filling of an acetylene cylinder, the 
person filling the cylinder must vis-
ually inspect the outside of the cyl-
inder in accordance with the prefill re-
quirements contained in CGA C–13, 
Section 3 (IBR, see § 171.7 of this sub-
chapter). 

(f) UN cylinders. (1) UN cylinders and 
bundles of cylinders are authorized for 
the transport of acetylene gas as speci-
fied in this section. Each UN acetylene 
cylinder must conform to ISO 3807–2 
(IBR, see § 171.7 of this subchapter), 
have a homogeneous monolithic porous 
mass filler and be charged with acetone 
or a suitable solvent as specified in the 
standard. UN acetylene cylinders must 
have a minimum test pressure of 52 bar 
and may be filled up to the pressure 
limits specified in ISO 3807–2. The use 
of UN tubes and MEGCs is not author-
ized. 

(2) UN cylinders equipped with pres-
sure relief devices or that are 
manifolded together must be trans-
ported upright. 

[29 FR 18743, Dec. 29, 1964. Redesignated at 32 
FR 5606, Apr. 5, 1967] 

EDITORIAL NOTE: For FEDERAL REGISTER ci-
tations affecting § 173.303, see the List of CFR 
Sections Affected which appears in the Find-

ing Aids section of the printed volume and at 
www.fdsys.gov. 

§ 173.304 Filling of cylinders with liq-
uefied compressed gases. 

(a) General requirements. A cylinder 
filled with a liquefied compressed gas 
(except gas in solution) must be offered 
for transportation in accordance with 
the requirements of this section and 
the general requirements in § 173.301. In 
addition, a DOT specification cylinder 
must meet the requirement in 
§§ 173.301a, 173.304a, and 173.305, as appli-
cable. UN pressure receptacles must be 
shipped in accordance with the require-
ments in 173.301b and 173.304b, as appli-
cable. 

(1) A DOT 3AL cylinder may not be 
used for any material with a primary 
or subsidiary hazard of Class 8. 

(2) Shipments of Division 2.1 mate-
rials in aluminum cylinders are au-
thorized only when transported by 
motor vehicle, rail car, or cargo-only 
aircraft. 

(b) Filling limits. Except for carbon di-
oxide; 1,1-Difluoroethylene (R–1132A); 
nitrous oxide; and vinyl fluoride, inhib-
ited, the liquid portion of a liquefied 
gas may not completely fill the pack-
aging at any temperature up to and in-
cluding 55 °C (131 °F). The liquid por-
tion of vinyl fluoride, inhibited, may 
completely fill the cylinder at 55 °C 
(131 °F) provided the pressure at the 
critical temperature does not exceed 
1.25 times the service pressure of the 
cylinder. 

(c) Mixture of compressed gas and other 
material. A mixture of compressed gas 
must be shipped in accordance with 
§ 173.305. 

(d) Refrigerant and dispersant gases. 
Nontoxic and nonflammable refrig-
erant or dispersant gases must be of-
fered for transportation in cylinders 
prescribed in § 173.304a, or in DOT 2P 
and 2Q containers (§§ 178.33, 178.33a of 
this subchapter). DOT 2P and 2Q con-
tainers must be packaged in a strong 
wooden or fiberboard box of such de-
sign as to protect valves from damage 
or accidental functioning under condi-
tions incident to transportation. Pres-
sure in the inside metal containers 
may not exceed 87 psia at 21 °C (70 °F). 
Each completed metal container filled 
for shipment must be heated until its 
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contents reach a minimum tempera-
ture of 55 °C (131 °F) without evidence 
of leakage, distortion, or other defect. 
Each outside package must be plainly 
marked ‘‘INSIDE CONTAINERS COM-
PLY WITH PRESCRIBED SPECIFICA-
TIONS’’. 

(e) Engine starting fluid. Engine start-
ing fluid containing a flammable com-
pressed gas or gases must be shipped in 
a cylinder as prescribed in § 173.304a or 
as follows: 

(1) Inside non-refillable metal con-
tainers having a capacity not greater 
than 500 mL (32 in 3). The containers 
must be packaged in strong, tight 
outer packagings. The pressure in the 
container may not exceed 145 psia at 54 
°C (130 °F). If the pressure exceeds 145 
psia at 54 °C (130 °F), a DOT 2P con-
tainer must be used. In either case, the 
metal container must be capable of 
withstanding, without bursting, a pres-
sure of 1.5 times the pressure of the 
contents at 54 °C (130 °F). The liquid 
content of the material and gas may 
not completely fill the container at 54 
°C (130 °F). Each container filled for 
shipment must have been heated until 
its contents reach a minimum tem-
perature of 54 °C (130 °F), without evi-
dence of leakage, distortion, or other 
defect. Each outside shipping container 
must be plainly marked, ‘‘INSIDE 
CONTAINERS COMPLY WITH PRE-
SCRIBED SPECIFICATIONS’’. 

(2) [Reserved] 
(f) Oxidizing gases by aircraft. A cyl-

inder containing carbon dioxide and ox-
ygen mixture, compressed; liquefied 
gas, oxidizing, n.o.s.; or nitrous oxide is 
authorized for transportation by air-
craft only when it meets the following 
requirements: 

(1) Only DOT specification 3A, 3AA, 
3AL, 3E, 3HT, and 39 cylinders, and UN 
pressure receptacles ISO 9809–1, ISO 
9809–2, ISO 9809–3 and ISO 7866 cylinders 
are authorized. 

(2) Cylinders must be equipped with a 
pressure relief device in accordance 
with § 173.301(f) and, for DOT 39 cyl-
inders offered for transportation after 
October 1, 2008, for the other DOT spec-
ification cylinders with the first re-
qualification due after October 1, 2008, 
or for the UN pressure receptacles prior 
to initial use: 

(i) The rated burst pressure of a rup-
ture disc for DOT 3A, 3AA, 3AL, 3E and 
39 cylinders, and UN pressure recep-
tacles ISO 9809–1, ISO 9809–2, ISO 9809– 
3 and ISO 7866 cylinders must be 100% 
of the cylinder minimum test pressure 
with a tolerance of plus zero to minus 
10%; and 

(ii) The rated burst pressure of a rup-
ture disc for a DOT 3HT cylinder must 
be 90% of the cylinder minimum test 
pressure with a tolerance of plus zero 
to minus 10%. 

(3) The cylinder must be placed in a 
rigid outer packaging that— 

(i) Conforms to the requirements of 
either part 178, subparts L and M, of 
this subchapter at the Packing Group I 
or II performance level, or the perform-
ance criteria in Air Transport Associa-
tion (ATA) Specification No. 300 for a 
Category I Shipping Container; 

(ii) Is capable of passing, as dem-
onstrated by design testing, the Flame 
Penetration Resistance Test in Appen-
dix E to part 178 of this subchapter; and 

(iii) Prior to each shipment, passes a 
visual inspection that verifies that all 
features of the packaging are in good 
condition, including all latches, hinges, 
seams, and other features, and the 
packaging is free from perforations, 
cracks, dents, or other abrasions that 
may negatively affect the flame pene-
tration resistance and thermal resist-
ance characteristics of the container. 

(4) The cylinder and the outer pack-
aging must be capable of passing, as 
demonstrated by design testing, the 
Thermal Resistance Test specified in 
Appendix D to part 178 of this sub-
chapter. 

(5) The cylinder and the outer pack-
aging must both be marked and labeled 
in accordance with part 172, subparts D 
and E of this subchapter. The addi-
tional marking ‘‘DOT31FP,’’ is allowed 
to indicate that the cylinder and the 
outer packaging are capable of passing, 
as demonstrated by design testing, the 
Thermal Resistance Test specified in 
Appendix D to part 178 of this sub-
chapter. 

(6) A cylinder of compressed oxygen 
that has been furnished by an aircraft 
operator to a passenger in accordance 
with 14 CFR 121.574, 125.219, or 135.91 is 
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excepted from the outer packaging re-
quirements of paragraph (f)(3) of this 
section. 

[67 FR 51647, Aug. 8, 2002, as amended at 68 
FR 24661, May 8, 2003; 71 FR 33883, June 12, 
2006; 72 FR 55098, Sept. 28, 2007; 74 FR 53188, 
Oct. 16, 2009; 76 FR 56317, Sept. 13, 2011] 

§ 173.304a Additional requirements for 
shipment of liquefied compressed 
gases in specification cylinders. 

(a) Detailed filling requirements. Lique-
fied gases (except gas in solution) must 
be offered for transportation, subject 
to the requirements in this section and 

§§ 173.301 and 173.304, in specification 
cylinders, as follows: 

(1) DOT 3, 3A, 3AA, 3AL, 3B, 3BN, 3E, 
4B, 4BA, 4B240ET, 4BW, 4E, 39, except 
that no DOT 4E or 39 packaging may be 
filled and shipped with a mixture con-
taining a pyrophoric liquid, carbon bi-
sulfide (disulfide), ethyl chloride, 
ethylene oxide, nickel carbonyl, spirits 
of nitroglycerin, or toxic material (Di-
vision 6.1 or 2.3), unless specifically au-
thorized in this part. 

(2) For the gases named, the fol-
lowing requirements apply (for cryo-
genic liquids, see § 173.316): 

Kind of gas 
Maximum permitted fill-

ing density (percent) 
(see Note 1) 

Packaging marked as shown in this column or of 
the same type with higher service pressure must 

be used, except as provided in §§ 173.301(l), 
173.301a(e), and 180.205(a) 
(see notes following table) 

Anhydrous ammonia ............................................... 54 .................................. DOT-3A480; DOT-3AA480; DOT-3A480X; DOT- 
4AA480; DOT-3; DOT-3E1800; DOT-3AL480. 

Bromotrifluoromethane (R–13B1 or H–1301) ........ 124 ................................ DOT-3A400; DOT-3AA400; DOT-3B400; DOT- 
4AA480; DOT-4B400; DOT-4BA400; DOT- 
4BW400; DOT-3E1800; DOT-39; DOT- 
3AL400. 

Carbon dioxide (see Notes 4, 7, and 8) ................. 68 .................................. DOT-3A1800; DOT-3AX1800; DOT-3AA1800; 
DOT-3AAX1800; DOT-3; DOT-3E1800; DOT- 
3T1800; DOT-3HT2000; DOT-39; DOT- 
3AL1800. 

Carbon dioxide, refrigerated liquid (see paragraph 
(e) of this section).

....................................... DOT-4L. 

Chlorine (see Note 2) ............................................. 125 ................................ DOT-3A480; DOT-3AA480; DOT-3; DOT- 
3BN480; DOT-3E1800. 

Chlorodifluroethane or 1-Chloro-1, 1- 
difluoroethane (R–142b).

100 ................................ DOT-3A150; DOT-3AA150; DOT-3B150; DOT- 
4B150; DOT-4BA225; DOT-4BW225; DOT- 
3E1800; DOT-39; DOT-3AL150. 

Chlorodifluoromethane (R–22) (see Note 8) .......... 105 ................................ DOT-3A240; DOT-3AA240; DOT-3B240; DOT- 
4B240; DOT-4BA240; DOT-4BW240; DOT- 
4B240ET; DOT-4E240; DOT-39; DOT-3E1800; 
DOT-3AL240. 

Chloropentafluorethane (R–115) ............................ 110 ................................ DOT-3A225; DOT-3AA225; DOT-3B225; DOT- 
4BA225; DOT-4B225; DOT-4BW225; DOT- 
3E1800; DOT-39; DOT-3AL225. 

Chlorotrifluoromethane (R–13) (see Note 8) .......... 100 ................................ DOT-3A1800; DOT-3AA1800; DOT-3; DOT- 
3E1800; DOT-39; DOT-3AL1800. 

Cyclopropane (see Note 8) .................................... 55 .................................. DOT-3A225; DOT-3A480X; DOT-3AA225; DOT- 
3B225; DOT-4AA480; DOT4B225; DOT- 
4BA225; DOT-4BW225; DOT-4B240ET; DOT- 
3; DOT-3E1800; DOT-39; DOT-3AL225. 

Dichlorodifluoromethane (R–12) (see Note 8) ....... 119 ................................ DOT-3A225; DOT-3AA225; DOT-3B225; DOT- 
4B225; DOT-4BA225; DOT-4BW225; DOT- 
4B240ET; DOT-4E225; DOT-39; DOT-3E1800; 
DOT-3AL225. 

Dichlorodifluoromethane and difluoroethane mix-
ture (constant boiling mixture) (R–500) (see 
Note 8).

Not liquid full at 131 °F DOT-3A240; DOT-3AA240; DOT-3B240; DOT- 
3E1800; DOT-4B240; DOT-4BA240; DOT- 
4BW240; DOT-4E240; DOT-39. 

1,1-Difluoroethane (R–152a) (see note 8) ............. 79 .................................. DOT-3A150; DOT-3AA150; DOT-3B150; DOT- 
4B150; DOT-4BA225; DOT-4BW225; DOT- 
3E1800; DOT-3AL150. 

1,1-Difluoroethylene (R–1132A) ............................. 73 .................................. DOT-3A2200; DOT-3AA2200; DOT-3AX2200; 
DOT-3AAX2200; DOT-3T2200; DOT-39. 

Dimethylamine, anhydrous ..................................... 59 .................................. DOT-3A150; DOT-3AA150; DOT-3B150; DOT- 
4B150; DOT-4BA225; DOT-4BW225; ICC– 
3E1800. 

Ethane (see Note 8) ............................................... 35.8 ............................... DOT-3A1800; DOT-3AX1800; DOT-3AA1800; 
DOT-3AAX1800; DOT-3; DOT-3E1800; DOT- 
3T1800; DOT-39; DOT-3AL1800. 
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