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Standard Specification for
Halon 1301, Bromotrifluoromethane (CF  ;Br) *

This standard is issued under the fixed designation D 5632; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonef indicates an editorial change since the last revision or reapproval.

1. Scope

| 1.1 This specification covers the requirements for Halon 1301 as a fire-fighting medium.
1.2 This specification does not address the fire-fighting equipment or hardware that employs Halon 1301 or the conditions o
employing such equipment (for example, handhelds, fixed installations, etc.).
1.3 This specification does not address the storage or transportation of Halon 1301. Storage, handling, and transportation isst
| maybe are addressed-nfuture-ASTM-speeifieations. Practice D 5631.
1.4 The following safety hazards caveat pertains only to the test methods portion, Section 6, of this specifttatgiandard
does not purport to address all of the safety concerns, if any, associated with its use. It is the responsibility of the user of this
standard to establish appropriate safety and health practices and determine the applicability of regulatory limitations prior to use.
I Specific hazards statements are given--Nete 1. 4.3.

2. Referenced Documents
2.1 ASTM Standards:
I D-4081-Specification 5631 Practice fer-Dryeleaning-Grade-Perchloreethylene Handling, Transportation, and Storage of Halor

1301, Bromotrifluoromethane (GBr)?

of Subcommittee D26.09 en-Reeyeled-Haten-1301. Fire Extinguishing Agents.
Current edition approvee-Aprit5:-4995. Oct. 10, 2001. PublishedJune 1995. December 2001. Originally published as D 5632 — 94a. Last previd G§aditi®d4as.

I * This specification is under the jurisdiction of ASTM Committee D-26 on Halogenated Organic Solvents and Fire Extinguishing Agents , and is tepdirsittility

Copyright © ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959, United States.
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2.2 1SO Standards:

ISO- 3363 Fluorochlorinated Hydrocarbons for Industrial Use—Determination of Acidity—Titrimetric Method
ISO- 3427 Gaseous Halogenated Hydrocarbons (Liquified Gases)—Taking of a Sample

ISO- 5789 Fluorinated Hydrocarbons for Industrial Use—Determination of Nonvolatile Residue

2.3 U.SMilitary-Standards:

MH-STB-105-Sampling Industry Standafd:
ASQ Z1.4 Sampling Procedures and Tables for Inspection by Attributes

MIL-STD-129 Marking for Shipment-and Storate
MIL-STB-1188—Commercial-Packaging-of Supplies-and-EquipthéANSI Approved, DoD Adopted)

3. Terminology

3.1 Definitions of Terms Specific to This Standard:
| 3.1.1halon 130a—The halogenated hydrocarbon compound Bromotrifluoromethane used as a fire extinguishing medium.

3.1.1.1 Discussior—The halon terminology system provides a convenient means to reference halogenated hydrocarbon fire
extinguishants. Halogenated hydrocarbons are acyclic saturated hydrocarbons in which one or more of the hydrogen atoms have
been replaced by atoms from the halogen series (that is, fluorine, chlorine, bromine, and iodine). By definition, the first digit of
the halon numbering system represents the number of carbon atoms in the compound molecule; the second digit, the number of
fluorine atoms; the third digit, the number of chlorine atoms; the fourth digit, the number of bromine atoms; and the fifth digit,
the number of iodine atoms. Trailing zeros are not expressed. Unaccounted for valence requirements are assumed to be hydrogel
atoms.

I ||u|||bc| Uf hydlUUCll C\tullm

[((number of carbon atoms 2) + 2) — (sum of halogen atomb )

number of hydrogen atoms
Harmmbaerof-ecarhan-at V=50 )\ WENEEES )Y (oerm-af-bal trn b (1)
Hrumberefcarbenatems2—+2—(sum-ef-halegen-atonis &)

Ferexample,
bromotrifiueromethane—CFBr—Halon 1301 @)
For example,

bromotrifluoromethane- CF;Br — Halon 1301 2

4. Material Requirements

| 4.1 Type =Mixtures of Halon 1301 and Nitrogen:

4.1.1 The nitrogen (I partial pressure shall be such that the safe working pressure of the receiving vessel is not exceeded. To
prevent excessive pressure, the fill density of the halon within a container should not exceed that needed to achieve complete filling
of the container at the maximum envisaged storage temperature. For example, the U.S. DOT 4BA 500 cylinder partial pressure
shall not exceed 12.1 bar at 21°C (161-psig at 70°F) for a 112136 Ib/ft%) fill density (yielding a total pressure of 25.8 bar

I at 21°C (360 psig at 70°F)). For this example, the safe working pressure of the 4BA500 cylinder is not exceeded for temperatures
below 54°C (130°F).

4.1.2 Halon 1301 shall conform to the requirements prescribed in Table 1 when tested by the appropriate test method(s) listed
in Section 6.

4.1.3 When a material analysis is required, by agreement between the purchaser and the supplier, the total pressure in the Halol
1301 container, partial pressure of the, Khe fill density of the halon within the container, and the maximum safe storage

2 Annual Book of ASTM Standardgol 15.05.
3 Available from American National Standards Institute, 11 W. 42nd St., 13th Floor, New York, NY 10036.
[ ] 4 Available from Standardization Documents Order Desk, Bldg. 4 Sectien-B, 700 100 Robbins Ave., Philadelphia, PA 19111--5904, Attn: NPODS.

TABLE 1 Requirements

| Property Requirement
Halon 1301 purity, %, mol/mol, min 99.6 (exclusive of any N, present)
Acidity, ppm by mass, max 3.0
Water content, ppm by mass, max 10
Nonvolatile residue, % by weight, max 0.01
Halegen-ion passes-—test
Halogen ion Passes test
Suspended matter or sediment None visible
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temperature shall be part of the material analysis (certification). The pressure shall be reported in bar (preferred) or pound-forc
per square inch gage. The fill density shall be reported in kilograms per cubic metre at 21°C (preferred) or pounds per cubic foo
at 70°F. The maximum safe storage temperature of the Halon 1301 container shall be reported in degrees Celsius (preferred)
in degrees Fahrenheit and shall conform to applicable regulations for the Halon 1301 container design and use.

4.2 Type I—Halon 1301 shall conform to the requirements of Type I, as listed in 4.1, and shall contain no more than 1.5 %
by volume fixed gases in vapor phase, expressed as air when tested by the appropriate test method(s) listed in Section 6.

4.3 By agreement between the purchaser and the supplier, analysis may be required and limits established for elements
compounds not specified in Table 1.

= f 1Warning—Exposure to concentrations of Halon 1301 in excess-of-10 % 7.5 % (halon volume/air volume) during
periods of elevated adrenallne could produce cardiac arrhythmia in some personnel.

4.4 Unless otherwise specified, Type | is assumed.

5. Sampling

5.1 Samples of halons shall be taken from the liquid or vapor phase as appropriate. Samples of halons, taken from the liqui
phase, shall be taken from filled containers in accordance with the method specified in 1ISO-3427er-MH-STD-105, ASQ Z1.4,
Inspection Level S-4. The sampling bottle shall be capable of safely resisting the vapor pressure of the sample at the highe
temperature that could be encountered during handling, storage, or transport.

5.2 The Halon 1301 selected in accordance with 5.1 shall be tested for quality conformance in accordance with Section 6. Th
presence of one or more defects shall be cause for rejection.

6. Test Methods

6.1 Purity:
6.1.1 Determine the purrty by gas- Irqurd chromatography in accordance with the technique desefibed-in-6-1-2-6-1-5-or anothe
ults. 6.1.2-6.1.5.

6.1.1.1 Prior to sample introduction, a standardization of the GC must be performed using a known bromotrifluoromethane
purity standard. The standardization must be performed as described herein.

6.1.2 Apparatus—The following special apparatus is required to determine the percent of Halon 1301:

6.1.2.1 Gas Chromatograptequipped with a-t-m\-reeerder flame ionization detector (FID)-and-thermal-conductance-detector.
an electronic integrator or suitable computer data gathering and reduction system.

6.1.2.2 Chromatographic Columrv.34 m (24 ft) bys- in. (3.175- mm) outside diameter thin-wall stainless steel tubing, packed

with-86 Carbopack B, 60 te—l-ee—meeh—PerapéleQeqtﬂvaleH{ 80 mesh, containing 1 % SP1000 (also known as Carbowax 20M).
(Column is available, prepacked, from several chromatographic supply vendors.)

6.1.2.3 Gas-Sampling-VYalvé-mbvelume-ora-volume-sufficientSample Introduction—Take sample from liquid phase and flash
into evacuated 125-cc gas dispersion tube equipped with side outlet tube and septum. Bring gas dispersien-tube-to-achieve proj
separation-in-the—speeified-coelumn. 1 atmosphere pressure. Using standard gas tight syrifgeatdkecc sample from gas
dispersion tube and introduce into GC.

6.1.3 Reagents—The carrler gas shaII be—a—eemmer ial chromatog aphlc grade of helivm—TFhe-column Column packing shall
consist © 5y adecane, 1% SP1000 (Carbowax 20M)
weight/weight or-80 Carbopack B 60—te—}9(9—mesh—Pera|s%cb@quwaleﬁ+ 80 mesh

6.1.4 Procedure for Programmed Temperature Gas ChromotogrdPiyGC):

6.1.4.1 Install the column in the gas chromatograph and adjustthe-temperature-ofthe column-evente-80°C,-Hnjection port tc
160°C,and-detector-block-to-100-t0-110°C-The temperature-shoutd-be-programmed-to-fise-10-to-15°Cfmin—te-a-maximum o
180°€C.

6-1-4-2-Adjust 40°C. Adjust the helium carrier gas flow rate-te-28-mk/min.

6-1-4-3-Adjustthe-deteetorvoltage 30 cc per minute. Adjust injection port temperature-te-8-\-or-to-the-mid-range-of-the thermal
conductivity-detecter{(FCD)-nstrument-being-used 200°C-and-allow-the-instrument detecter-te-stabilize.

6144 Take 250°C. Inject the sample-from-theliquid-phase-{inverted-eylinder)—ush-the-sample leep-and-sample valve holc
the column oven at 40°C fer-approximately-30-s-before-sampling.

6-1-45Retate six minutes, then program-the-gas-sampling valve temperature-to-transferthe-sample-inte-the-chrematograpt
system-and-note-the-time.

6-1-4-6—Close-the-sample-cylindervalve.

6—1—4—7—AHew—the—sample rise 10°C per mrnute%&de%eﬁee&pprewe&tdy&&mm—a&emﬁmg—a&eeeess&w—te—m&ke the pea

heights a ely 5 min. maximum ¢
180°C, then posthold for 10 min before recycllng

6.1.5 Calculation

S Available fronTAtitect, 2051 Waukegan Matheson Co., 430-T Caredean Road, Deerfiefd; T 60015. Horsham, PA 19044 Phomne 1-800-255-8325. B15-674-068
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6.1.5.1 Calculate weight percent and convert to mole percent Halon 1301 as follows:
A(CF;Br)

% CEBr= X 100

@)

A X RRF, X 100

'~ "S[Ai X RRF] @)
I RRFi
where:
A{EFHBr)-W, = areaweight percent® ing, and component
i
A sumpeak area ofthe—relative component

RRE = Relative Response Factor for component

>[A; X RRF] sum of all component peak-heights—excluding—the-nitrogen—{aitpeak-height. areas times their respective
relative response factors.
6152 Percentnitrogen-rmay
6.1.5.2 For ASTM specification, the results must be converted to and reported in mole percentages. Convert individulal
impuritieds from Wt % to Mole % as follows:

SN =AA A< 166 (4)

Wt% X 148.9 A\

Mole %, = Vi )
| 1498
where:

Arwe o

areaweight percent ef-nitrogen-peak-multiplied-by-the-reeorderrange-setting, and conmiponent
149.8"

Molecular weight of Halon 1301
Ac+AM s&mMoIecuIar Welght e#—the—rela%we—pe&lehelgh{s—meiudmg—the—%geﬁpeak comgonent

ified in Table

chromatography. The column is 105 meter DB-1200.25 mm inside diameter. The presence of methanol may cause inaccurate
indication of other contaminants such as R115 and R22, possibly causing artificial enhancement of the R115/R22 contaminant
peaks when present.

6.3 Acidity—VFrom the Halon 1301 liquid phase, vaporize a large sample in the presence of distilled water. Determine the
acidity of the solution by the appropriate method specified in ISO 3363, titration in accordance-with 6.23.1.2-6.23.2.3, using a pH
indicator, or another acceptable laboratory technique providing equivalent results.

6.23.1 Sodium Hydroxide Titratian

6.23.1.1 Reagents

(1) SodiumHydrexided-061N Hydroxide,0.01 N solution, standardized against reagent grade potassium acid phthalate.
(2) Methyl Red Indicatqr0.1 % solution.

6.23.1.2 Procedure—Place-10—Measure (graduate) 50 mk-of-a-erushed-ce-distilled ice-cold distilled-water slurry (stored in
a 34°F refrigerator) in a 250-mLI stoppered Erlenmeyer flask. Sparge 509 of bromotrifluoromethane into the cold water. Swirl the
flask-and gently during the addition or, alternatively, -ade-50-g-ef-monobremetrifluoromethane to a magnetic stirring bar and stir
the-sturry—Place solution during the-stepper in addition. Following-the-flaskdeosely, sample addition, pipet 5.0 mL of the water
solution into a small glass vial, cap, ane-swirl save forthe-flask-gently-from-time-to-time until Halogen ion test, 6.5—Fo the ice
is-melted-completely-Add-1-drop remaining water in the flask, add two drops of methyl red indicator, swirl, and if a reddish color
remains, titrate to a yellow end point with 0-8llnormal sodium hydroxide-setution. (NaOH). Run-a-erushed-ice-distiled-water
blank-(with-ro (no Halon 1301)-ateng-with by titrating 45 mL of the-sample.

6-2-13_cold DI water.

6.3.1.3 Calculation—Calculate parts per million acid halides, as HBr, as follows:

| 6.2 Methanol Impurity—The methanol impurity may be determined using capillary column programmed temperature gas

®)

(A —B) X N x 80.9% 10°

(B

acid halides, ppn¥ grams of sample< 0.9 e

mL of NaOH for-sample—mbt;—and sample,
mL of NaOH for blank,
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N = normtality of the NaOH titrant

NaOH = sodium hydroxide

80.9 X 10°®° = equivalent weight of HBr (hydrogen bromide)
10° = Factor to convert result to ppm

Acid halides in excess of the amount specified in Table 1 shall constitute test-failure of by this method. Should no acidity be
detected (that is, no color change of the indicator is observed), report result as* passes test.”
6.23.2 Acidity by Universal Indicatar
6.23.2.1 Apparatus
(1) Fritted Glass Spargerof coarse porosity, contained in a 106-mLI glass scrubbing bottle provided with inlet and outlet
tubes.
(2) Neoprene Connecting Tubing.
(3) Wet Test Meter0.1 f£ revolutions.
(4) Needle Valve ContrpNo. 55-660, Matheson Cq or equivalent.
6.23.2.2 Reagent Universal Indicat&rwith color chart, or equivalent.
6.23.2.3 Procedure—Prepare neutralized distilled water by adding-8-4 mL mi-of U universal | indicator solution t6-300 mL ml
of distilled water, and titrate to a pH of 7.0 with 0.0llsodium hydroxide (if acidic) or with 0.04 HCI (if alkali) solution until
the water-shews reads a pH of 7.0 when compared te-the U universal G-color C chart.-Add 50 mL ml of the neutralized water to
the glass scrubbing bottle fitted with the glass gas sparger. Attach a needle valve control to the sample cylinder, and connect tt
cylinder, inverted, to an empty safety trap. Connect the safety trap outlet to the scrubbing bottle inlet. Connect the scrubbing bottls
outlet to the inlet of the wet test meter. Open the needle valve slowly and pass 20 L litres (66 gm) of sample through the scrubbe
at a flow rate of approximately 500-mLI/min. Turn off the needle valve and disconnect the sample cylinder from the scrubbing
bottle—T Also transfer 16te-32-mL ml of the water solution te-a-elean-test tube. small glass vial, cap, and save for the Halogen
lon test, 6.5. Add 0-3-mL ml ef-U universal | indicator solution and swirl. Read the pH of the solution by comparison with the
Yu unlversat—C colorC chart Report the pH readlng No observable change in pH |nd|cates an acidity of less than 3 0 3 ppm.
: de method,

—Fhe accura
ified in Table

6.4 Water Content-Moisture determination shall be performed by Coulometric Karl Fischer titration or suitable alternative
methodology. Water content greater than specified in Table 1 shall constitute failure of this test.

6.5 Qualitative Test for Halogen len-Test a sample for the presence of halogen ions in accordance-with-6-4-1-6.4.3 6.5.1-6.5.4
or by another acceptable laboratory technique providing equivalent results. Generally, a sample treated with an alcoholic solutio
of silver nitrate shall exhibit no turbidity or precipitation of silver halide.

6.5.1 Reagents
6.5.2 3M silver Nitrate-saturated solution—Dissolve 5.1 g of anhydrous silver nitrate-inmethyt-atcohol.
6-4-3- DI water to give a total volume of 10.0 mL. Store in a brown glass bottle away from light.
6.5.3 Nitric Acid, 1:1 v/v in water:
6.5.4 Procedure—Add-10-mt-of-methyt-alcohotnrto—To the water scrubberassembly and solution saved during the acidity
test (from 6.3. 2 3) add 1 drop of 1 1 HN,OswwI to mix. Then add 3 to 4 dropset—satbrrated—ateehollc 3M S|Iver nitrate-setution.
y - 6 y-safety tray
: e tubing
valve slowly solution ant
i valve and
gbber visua

velops. SWII’| to mix. The appearanee—et—aﬂy—t-wbldlty shall

® Available fronTvathieson Fisher Scientific Co-, 430-T Caredean Road, Horsham, Mid-Atlantic Region, 585 A Drive, Pittsburgit, PA 19044. 152385@ITdre635.
1-800-766-7000.
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atter haze—er—sediment—Observation of any

suspended—m&tteFeFeeaerent turbldlty shall constltute fallure of thls test
6.6 Nonvolatile Residue-Determine the nonvolatile residue in accordance with the method specified in 1ISO 5789 or another
accepted laboratory technique providing equivalent results.
6.7 Suspended Matter and Sedimefduring the Halon 1301 evaporation step of the nonvolatile residue test (see 6.6), examine
visually for any suspended matter or sediment. Observation of any suspended matter or sediment shall constitute failure of this test.
6.8 Fixed or Nonabsorbable Gases (NAG) inthe V vapor P phabest Halon 1301 for air in the vapor phase—by the

determination—of—gases—not-absorbable—in—perchloroethylene, by using isothermal gas chromatography, or another accepted
Iaboratory technlque providing equwalent results.

roethylene
GC usmg—wateﬁas a absorbable 15 % air or nitrogen
calibration standard m—pefemefeethylene—uﬁﬂg—mefcury hellum must be performed—as—a—se&laﬁt—e by the described for
determination of-gases—remaining—when -the—extingdishantis—frozen—The—determination—of—gases—hoet—absorbable NAG in
perehloroethylene-using-water as-a—sealant-shall Halon 1301 sample.

6.8.1.1 Percent NAG may be-the-standard.

&) calculated using isothermal gas chromatography as follows:
RF = N,/A, (6)
C,=A, XRF
C, X P,X 2.397
“TTTeR ")

RF = Response factor for NAG
N, = Volume % nitrogen in~188-parts standard
A, = Peak area ef-water.
%P*eeedbrre—Wash—ﬂ%e—absefpﬁeﬂ—veeset—the*eugHy—and—rlnse nltroqen determlnatlon
A, = Peak area of NAG A-elist
C, = NAG volume % @ 75°F
G, = NAG volume % @ sampllnq temperature
P, = Vapor pressure in psia-®
at thedevel ng bulb-te §I”E a ”‘afEI‘ SEB| eB"EEt a 396 ﬁgplmg temgerature in degrees F
T2 = Sampling temperature in degrees Rankme ( R)
2.397 = Pressure/temp ratio for G

A-slight-pesitivepressureBr at 75° F

It is-heeded useful te-prevent-entry-of-extraneous-air—Tiltthe-vessel calculate percent nitrogenr-{air-in-suech a way as order to
remove-alt-the-watertoeck judge a safe fill density. Percent NAG in Halon 1301 above-that sepecified in Tarble 1 shall constitute
failure of this test method.

Note 1—The 1.5 % NAG limit is for Type |l material only.

6.8.1.2 Gas chromatographequipped with a thermal conductivity detector (TCD) and an integrator, 1-mV recorder, or other
output recording device.

6.8.1.3 Chromatographic Columr2 m (6 ft) by¥sin. (3.175-mm) outside diameter thin-wall stainless steel tubing packed with
Porapak Q, 80 to 100 mesh, or equivalent. (Column is available prepacked-from-the-gas—Alow-the-perehloroethylene several
chromatographic supply vendors).

6.8.1.4 Reagents-The carrier gas shall be a chromatographic grade of helium. Column packing shall consist of Porapak Q, 80
to-flew-nte 100 mesh, or equivalent.

6.8.1.5 Install the-upperchamber of column in-the-vessel gas chromatograph-and-gently-agitate to aid in adjustthe absorption

temperature of the-gas—Retura-the-vessel column ovente-an-upright-position 100°C (isothermal analysis), injection port to 100°C,
and-altew-the-watertayer detector blockte-flew-baek-into 125°C.
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6.8.1.6 Adjust the

nonabserbable carrier gas—#em—the—bufette
6713 Caleulation—Make-a-bfank—+un flow rate to 30 cc helium/min.

6. 8 1.7 Use aut0|n|ect|on method with a 1cc Ioop The sample is taken from—meﬂwd gas phase—eHhe—eyHHdePaHd subtrac
6 all constitu

ad percen

i 0 atography.
A—eeﬁeeﬁﬁa%ﬁn—eFawmﬁeee&eH—&%—byﬂfdﬂm&shaH%aﬁmt&e—Faﬂﬂf&eHhs test. container.

7. Container, Packaging, and Package Marking

7.1 Containers used for shipping and storage of Halon 1301 conforming to this specification shall be marked in accordance witl
MHE-STB-129-or-MIL-STB-1188—whichever Code of Federal Regulations (CFR) Title 49, Part 172 Subpart D “Marking
Requirements of Packaging for Transportation”. The proper shipping name for ASTM D 5632 Type |l (pure) Halon 1301 is
“Liguefied Gas, n.o.s.” UN 1009 (49 CFR 172.101. The proper shipping name for nitrogen superpressurized Halen 1301 ics
“Liquefied Gas, nonflammable charged with nitrogen”, UN1058 (49 CFR 172.101). In addition to DOT requirements, containers
must be marked with the following information as a minimum:

7.1.1 Supplier's name and address,

7.1.2 Halon 1301,

7.1.3 Statement that material conforms to Specification D 5632, and

7.1.4 For storage or transportation within the United States, a warning label shall be affixed to the container conforming with
United States Environmental Protection Agency requirements, in accordance with Section 611 of the Clean Air Act, as amendec

8. Keywords

8.1 bromotrifluoromethane; GBr; fire fighting; firefighting agent; fire protection; fire suppressant; fluerochlobrominated
hydrocarbon; Halon 1301

ASTM International takes no position respecting the validity of any patent rights asserted in connection with any item mentioned
in this standard. Users of this standard are expressly advised that determination of the validity of any such patent rights, and the risk
of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM International Headquarters. Your comments will receive careful consideration at a meeting of the
responsible technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should
make your views known to the ASTM Committee on Standards, at the address shown below.

This standard is copyrighted by ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959,
United States. Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above
address or at 610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website
(www.astm.org).



