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OXYGEN TECHNICAL GAS AND LIQUID

Thzs speczﬁcatum was approved by the Commissioner, Federal Supply Serv-
- ice, General Servwes Administration, for the use of all Federal agencies.

1. SCOPE AND CLASSIFICATION

1 1 Scope.. Thls speclﬁcatlon COVers-oxygen
for mdustrlal uses. »

1.2 Classiﬁcation.
1.2.1 Types.. The oxygen shall be furnished
in the following types, as specified (see 6.2):

Type I—Gas (industrial or technical).
Type II—Liquid (industrial or technical).

2. APPLICABLE SPECIFICATIONS,
STANDARDS, AND OTHER PUBLICA-
TIONS o

2.1 Specifications and standards. The fol-
lowing standards, of the issues in effect on date

* of invitation for bids, form a. part of this specifi-

cation to the extent specified herein:

Federal Standards:

Fed. Std. No. 102—Preservation, Pack-
aging and Packing Levels.

-

Fed. Std. No. 123—Marking for Domestic

. Shipment. (Civilian Agencies).

(Activities outside the Federal Government may
obtain copies of Federal Specifications, Standards, and
Handbooks as outlined under General Information in
the Index of Federal Specifications, Standards, and
Handbocks agd at the prices indicated in the Index.
The Index, which includes cumulative monthly supple-
ments ag issued, is for sale on & subscription basis by
the Superintendent of Documents, U. S. Government
Printing Office, Washington 25, D. C.
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(Single copies of this specification and other product
specifications required by activities outside the Federal
Government for bidding purposes are available without
cliarge at the: Gemeral Services Administration Regional
Offices in Boston, New York, Atlanta, Chicago, Kansas
City, Mo., Dallas, Denver, San Francisco, Los Angeles,
Seattle, and Washington, D. C.

(Federal Government activities may obtain copies of
Federal Specifications, Standards, and Handbooks and
the Index of Federal' Specifications, Standards, and
Handbooks from established distribution pomts in their
agencies.)

Military Standards:
MIL-STD-101-—Color Code - for Pipeline
-and for Compressed Gas Cylinders.
MIL-STD-129—Marking for Shipment and
Storage.
MIL-STD-147—Palletized Unit Loads (40"
X 48”) 4-Way Partial and 4-Way Pal-
- lets.
(CopIes of Military specifications, standards, drawings,

and publications requiréd by contractors in connection
with specific procurement functions should be obtained

. from the procuring activity or as directed by the con-

tractlng oﬂicer )

2.2 Other pubhcattons The followmg docu-
ments form a part of this specification to the
extent specified herein. Unless otherwise indi-
cated, the issues in effect on date of invitation
for bids shall apply. '

National Bureau of Standards
Miscellaneous Publication M-191 (1948).

(Application for copies should be addressed to the
National Bureau of Standards, Washington 25, D. C.)

_FSC 6830
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.. Code of Federal Regulatwns
49 CFR 71-78—Interstate Commerce Com-
- mission Rules -and Regulations for the
*“Transportation”of Exploslves and Other
Dangerous Articles,

(The Interstate Commerce Commission regulations are . S
a part of the Code of Federal Regulations (Revised

1956) available from the Superintendent of Documents,

Government Printing Office, Washington 25, D C Ordera Y

should . cite “49 CFR 71-78 {Rev. 1856)."}

3. REQUIREMENTS

- 3.1 Purity. ‘

3.1.1 Type I, oxygen gas shall contain not
less than .99.5 percent by volume oxygen, when
tested as specified in 4.3.1.

3.1.2 Type II, liquid oxygen, when gasified,.
shall meet the requirements of type I, oxygen -

gas (see 43.1).

3.2 Impurities. Oxygen shall be odorlesa
(see 4.3.2) and free from all contaminants. (No
specific test 13 recommended for drying agents,
due to the many agents which might be used.
Whenever the oxygen gas has been in contact
with drying agents, the gas shall be tested by
a method approved by the Government and shall
be free of such agenfs to the extent required by
the use to which the gas is to be put.)

3.3 Moisture. Type I oxygen shall contain
not more than § milliliters of separated water
per cylinder at room temperature when tested as
specified in 4.3.3.

WA=

3.4 Filling pressure. The gage pressure of
each sample cylinder shall be checked in accord-
ance with 43.4. Cylinders shall be filled to the
necessary pressure at the filling temperature to
asgure that the net contents are as specified (see
6.2). Table I, which is based on Miscellaneous
Publication M-191, shall be used to make neces-
sary condifions.

2 - - n .

TasLe I—Table of temperatures and gage
pressures (p. 3. 1. ¢.)

Temperature Filling pressures at 70°F.
o

o 1800 2015 2200

1239.5 13608 1479.1

12489 1380.7 14912

1412583 °-.| 13016 :| 15034

T 126738 714025 15156

12773 14135 - 152749

" 12868 F 14245 15402

12962 14353 1552.4

13056 1446.1 15645

1315.1 1457.0 15763

1324.6 14679 1589.1

1334.1 14788 16012

13435 14396 16133

1352.9 15004 16253

13623 15113 1637.3

1371.7 15222 1649 4

1381.1 1533.0 18615

1390.5 1543.8 16737

13999 1554.5 1685.9

14093 15652 1698.1

14187 1676.0 17104

1428.1 15868 17226

14374 15976 17346

1446.8 1808 4 17466

14562 16193 1758 6

1465.6 16302 1770.7

1475.0 1641.1 178238

14843 16519 17948

4. 14936 1662.6 1806.8

6 . 1503.0 16733 18188

8 i, 15124 16841 18309
10 ............ 15218 1694.9 18429

12 e 1531.1 17056 1854 8

4 ............ 15404 17163 1866 6

1 (- S 1549.7 17270 18784

... 1559.1 17378 18903

20 ....... 1568.4 17488 10022

- B 1577.7 176592 10142

2 S, 1587.0 17698 1926.1

- ; S . 1596.3° 17805 10332

. S, 1605.6 17912 19502

30 i 16149 18019 1962.3

- 1624.2 18126 19743

.7 S 18335 18233 19863

36 oierinnanns 18428 1834.0 1998.3

3 1652.1 18448 20104

40 ...... Cieees 1661.4 18556 20224

9 .. 1670.7 18662 2034 .2

4 ... . 1679.9 1876 9 2046.1

46 e 16892 18875 20579

48 e 1598.4 18982 2069.7

50 0 iiierinas 17077 19089 2081.6
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TasLe I—Table of temperatures and gage
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pressures (p. s. t. g.J (cont’d.}. .

Temperature

Filling pressures at 70°F.

°F.

1800 2015 2200
52 .. e 17169 1919.5 2093.4
;7 S 1726.1 1930.0 2105.2
56 ciiiiiininns 17354 19405 2117.0
58 iiiiiinenn. 17446 1951.1 21289
60 ............ 17539 1961.7 . 21408
62 ... 000 ‘17631 | 19723 21528
64 . 1T123 19829 2164.4
66 ...uininins 17815 19936 21762
68 iiiiinninnnn 17907 2004.3 2188.1
() 1800.0 2015.0 2200.0
T2 .00 18092 2025.5 22119
L S 18184 2036.0 - 22238
b (; S 18276 2046.5 2235.7
¢ S 18368 | - 2057.0 22476
| I 1846.1 2057.6 2259.6
82 i, 18553 20782 2715
2% 18644 2088.9 22833
86 ... 18736 - 2099.6 2295.0
88 .iiiinens 18829 2110.4 2306.6
90 ...iiiiiins 1892.1, 2121.1 .23183
92 ...ieiinn.. 19012 21316 2330.1
9 ....iial.. 19104 2142.1 23419
96 ... 1919.6 2152.7 23537
98 ...iiiiininn 19288 21632 23656
100 ............ 1938.0 21738 23715
102 ............ 19471 21843 23893
104 ............ 1956.3 2194 8 2401.1
106 ............ 1965.4 22053 24129
108 ............ 19746 22158 24247
110 ........ .. 1983.8 22263 2436.4
n2 ............ 1992.9 22368 2448.1
114 ............ 2002.0 22473 24598
116 ............ 20112 22578 24714
18 ..., 20203 2268.3 2483.1
120 ... ..., 2029.5 22788 24048
122 ............ 20386 22893 - 2506.6
124 ............ 2047.7 22008 25184
126 ............ 20568 23104 25302
128 Lo 2066.0 23209 25420
130 oo.eee..... 2075.1 23314 25538
132 ............ 2084.2 © 23419 2565.5
) 7 SO 20933 23524 2577.1
136 ..ovianinn.. 21024 23629 25888
138 ...uue.... .. 21115 23734 2600.4
140 ...puniiin. 2120.6 2383.9 2612.1
142 ... 2129.7 23944 2623.7
M4 ..., 21388 24049 2635.3
46 ............ 21479 24155 2647.0
148 ............ 2157.0 2426.0 2658.6
150 ............ 2166.1 2436.6 2670.3
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- 3.5 Cylinders and valves installed therein
shall not leak when tested as specified in 4.3.5.

3.6 Drying. Internal drying of the cylinders,
when required, shall be accomplished by heating
in an oven or water bath, or by passing hot, dry,
waterpumped nitrogen = through the cylinder.
Each cylinder dried shall be tested for moisture
content after filling.

4. SAMPLING, INSPECTION, AND TEST

PROCEDURES

4.1 The supplier is responsible for the per-
formance of all inspection requirements as speci-
fied herein. Except as otherwise specified,” the
supplier may utilize his own or any other inspec-
tion facilities and services acceptable to the
Government. Inspection records of the exami-
nation and tests shall be kept complete and
available to the Government as specified in the
contract or order. The Government reserves the
right to perform any of the inspections set forth
in the specification where such inspections are
deemed necessary to assure supplies and services
conform to prescribed requirements.

4.2 Sampling.

4.2.1 When cylinders are filled by compres-
sion of gaseous oxygen by the manufacturer,
cach sct of cylinders charged on a marifold at
one time shall make up one lot. The number of
samples shall conform to table II for the lot size
or fraction thereof.

TasLe I1.—Inspection samples’.

Nuniber of samples

Lot size
) S R 1-10
. 1140
- 41-70
U 71 and up

*Each cylinder selected for testing shall have ap-
proximately 1 cubic foot of gas withdrawn before
sampling for all tests except for the separated water test.

4.2.1.1 In cases where gaseous oxygen is
compressed into cylinders from the vaporization
of liquid oxygen, the following alternate proce-
dure for sampling shall be followed: From the
initial filling of the liquid storage system each

3
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aay, Or upon aadiuon Ol peéw portions ol liguiu

oxygen to the system, cylinders from the first .

manifold charged shall be sampled in accord-
ance with table 11. -‘Therefore during that day,
or until new amounts of liquid are added to the
storage system, one cylinder shall be taken at
random for test from each 20 ﬁlled

4.2.2 Type II, liquid oxygen. A sample shall
be drawn from each liquid container. The

sample may be drawn’ from -the Tiquid a.nd )

vaporized completely in the sampling-line “of
may be drawn from the vapor space of the con-
tainer. Sufficient gaseous oxygen shall be per-
mitted to flow through the sampling line in order
to completely dlsplace the air before couplmg
to the test equipment. Samples shall be tested
for purity in accordance with 4.3 and 4.3.1, and
odor in accordance with 4.3.2.

4.3 Teet procedures, All chemical tests
shall be made with analytical reagent grade
chemicals and distilled water. Samples, taken
in accordance with 4.2, shall be tested for purity
{see 4.3.1.1, or other method approved by the
procuring activity) ; for odor, in accordance with

- 43.2; for moisture, in accordance with 4.3.3;

for pressure, in accordance with 4.3.4; and for
leakage, in accordance with 4.3.5.

4.3.1 Purity. All type I, oxygen pas selected
specified in 4.2.1 and type II, liquid oxygen

selected as specified in 4.2.2 shall be tested for.

purity in accordance with 4.3 or 4.3.1.1.

4.3.1.1 Purity test, types I and II ozygen.
The test for purity shall be conducted as follows:
Place a sufficient quantity of mercury in a 100-
cubic centimeter calibrated gas measuring
burette provided with a two-way stopcock and
a two-way outlet, and properly connected with
8 liguid leveling tube. Connect one of the outlet
tubes of the burette with a gas pipette of suit-
able capacity. Place in the pipette a coil of
copper wire which extends to the uppermost
portion of the bulb, and add about 125 c. c. of
ammonium chloride-ammonium hydroxide test
solution {made by mixing equal volumes of
water and 27 percent concentrated simmmonia;
then saturate with ammonium chloride}. Draw

4

the liquid {free from air bubbles} through the
capillary opening connectien and stopcoek open-
ing in the burette by reducing the pressure in
the burette tube and opening the stopcock con-
trolling connection with the gas pipette. Then
close the stopcock. Having completely filled the
burette, the other stopcock opening, and the
other intake tube with mercury, draw into the
burette exactly 100 c. ¢. of -oxygen by reducing
the pressure in the tube. Close the stopcock. In-
crease the pressure on the oxygen in the burette

tube; and open the stopcock controlling the con-

nection: with the gas pipette. Force the entire
volume-of gas into the pipette. Close the stop-
cock, and rock the pipette -gently, providing
frequent contaet of the liquid, gas, and copper
spiral. At the end of 15 minutes most of the gas
will have been absorbed by the liquid. At this
time, to facilitate absorption of the last portion
of the oxygen, draw some of the liquid into the
burette tube, and force .the residual gas back
upon the surface of the liquid in the gas pipette.
Again rock the pipette until no further diminu-
tion in the volume of the gas occurs. Draw the
residual gas, if any, into the burette tube, and
measure 1t volume. The volume of gas remain-
ing undissolved shall not exceed Y% c¢. e. The
ammonium chloride-ammonium hydroxide solu-
tion may be used for leveling purposes if desired.

4.3.2 Odor. Type I and type IT cylinder or
liquid containers selected as specified in 4.2.1
and 4.2.2 shall. be subjected to the following
test: The cylinder valve shall be cracked and
the escaping gas smelled. Pure oxygen is odor-
less and tasteless. Cylinders received for refill
which have an odor present shall be freated in
accordance with 3.6 before filling. Fiiled eylin-

LAl 1l it LY

ders having an odor shall be rejected.

4.3.3. Mowsture. Type 1 oxygen cylinders
selected as specified in 4.2.1 and 4.2.1.1 shall be
tested for separated water by supporting the
cylinder at room temperature in an inverted
position for 5 minutes. Then allow the gas to
leak out very slowly into a suitable dry 25-
milliliter graduated container for 1 minute.
(Caution: Rapid escape of gas will cause dis-
persion of water.) Collection of 5 or more milli-
liters of water shall be cause for rejection,
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4.3.4 Fiuling pressure.. The filling pressure
shall be determined by means of a suitable gage
installed on the manifold or by means of a gage
attached to each cylinder. The filling tempera-
ture shall be determined by means of a suitable
thermometer, the bulb of which is in contact
with the outside wall of the eylinder. The tem-
perature need be determined on only one cylinder
from each manifold filling. The same tempera-
ture shall be used for all cylinders filled from
that manifold at the same time. :

4.3.5 Leakage. For type I oxygen, each
filled cylinder shall be tested for leakage by
brushing a soap solution over the cylinder and

all portions of the valve. Bubbling indicates

leakage.

4.4 Inspection of preparation for de-
livery. Inspection of the packaging, packing,
and marking shall be performed to determine
conformance with the requ1rements specified in
5.1 and 5.2.

5. PREPARATION FOR DELIVERY

(For Civil agency procurement, Federal
Standard No, 102 should be referred to for defini-

tions and applications of the various levels of

packaging protection for supplies and equip-
ment.)

5.1 Packaging and packing (levels A, B, and
C). All filled cylinders and liquid oxygen con-
tainers, whether Government-owned or con-
tractor-furnished, shall be packaged and packed
in accordance with the Interstate Commerce
Commission Regulations. Cylinders shall not be

filled if the date of the last hydrostatic test is -

more than five years before the date of filling.
The contractor shall perform his usual inspec-
tion and cleaning to assure that all containers are
free from contamination and suitable for ship-
ment and storage.

5.1.1 When specified (see 6.2), the cylinders
shall be palletized in accordance with Military
Standard MIL-STD-147, except that the unit
quantity on the pallet shall not exceed a maxi-
mum weight of 2100 pounds.

5.2 Marking. All cylinders shall be marked
in accordance with the Interstate Commerce

BB-0-925a

Commission Regulations. When specified (see
6.2), each cylinder shall also be marked with a
complete description of the contents as specified
in the contract or order under which the ship-
ment is made. This information shall be marked
on a suitable tag firmly wired to the cylinder cap.

5.2.1 Military agencies. In addition to the
marking specified in 5.2, all cylinders shall be
marked in accordance with Military Standard
MIL-STD-129. The requirements of Military
Standard MIL-STD-101 shall apply for Gov—
ernment-owned cylinders.

5.2.1.1 All Government-owned cylinders for
type I, oxygen gas shall be painted in accordance
with Military Standard MIL-STD-101.

5.2.2 Civil agencies. In addition to the mark-
ing specified in 5.2, shipping containers shall be
marked in accordance with Federal Standard
No. 123.

6. NOTES

6.1 Oxygen covered by this specification is
intended for use in industrial applications such
as welding. Oxygen for medical use should be
purchased under the requirements of the U. S.
Pharmacopoeia (current revision). Aviator’s
breathing oxygen should be purchased in aec-
cordance with Military Specification MIL~
0-21749 or MIL-0-27210. Liquid technical
oxygen for missile use is covered by Military
Specification MIL-P-25508.

6.2 Ordering data. Procurement documents
should specify the following:

(a) Title, number, and date of this specifi-
cation.

(b) Type required (see 1.2).

(¢) Net content of filled cylinders (see 3.4).

(d) Whether the cylinders will be furnished
by the contractor without cost to the
Government for return when empty;
whether the Government will furnish
the cylinders for charging; or whether
cylinders will be furnished by the con-
tractor and remain the property of the
Government.
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(¢) When cylinders should be paltetized (see
5.1.1}.

(f) When cylinders should be marked with
description of contents (see 5.2).

6.3 Oxygen should be purchased on the basis
of the cubic foot or the U. S, gallon at 70°F. and
760 mm. Hp. Oxygen is commercially available
in cylinders having rated capacities of 55, 110,
200, 210, 244, and 300 cubie feet. Type 11
oxygen may also be purchased by the pound
or the ton, The following conversion factors for
liquid oxygen shall be used:

Unit Cubic feet of gaseous oxygen at T0O°F.
and 760 mm. Hg.
Gallon 115.2
{liquid)
Pound 12.08

6.4 Transportation descriptions. Trans-
portation descriptions and minimum weights ap-
plicable to this commodity are:

Type I, Gas, oxygen, other than liquid.
Rail: Carload minimum weight 30,000
pounds.

Motor volume minimum weight 30,000
pounds.

Type 11, Oxygen, gas, liquid.

Rail: Carload minimum weight 60,000
pounds,

Motor volume minimum weight 60,000
pounds.

Notice. When Government drawings, speciﬁcatiéns,
or other data are used for any purpose cther than in
connection with a definitely related Government pro-
curement operation, the United States Government
thereby incurs mno responsibility nor any obligation
whatsoever; and the fact that the Government may
have formulated, furnished, or in any way supplied the
said drawings, specifications, or other data is not to be
regarded by implication or otherwise as in any manner
licensing the holder or any other person or corporation,
or conveying any rights or permission to manufacture,
use, or sell any patented invention that may in any way

be related thereto.
MILITARY CUSTODIANS:
Army—CE
Navy—Ships
Air Force—MAA

7T U. 5, GOVERNMENT PRINTING OF FICE: 1901

Copics of this specification may be purchased for 5 cents each.




