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Standard Test Method for
Reaction Threshold Temperature of Liquid and Solid
Materials *

This standard is issued under the fixed designation D 2883; 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 Alkylbenzene Sulfonate Tyge
1.1 This test method covers determination of the pre-flame, E 859 Test Method for Autoignition Temperature of Liquid

cool-flame, and hot-flame reaction threshold temperatures and Chemi_clz_alé dardss

the incipient reaction temperature of liquids and solids. Data 2.2 Military Stgnhlar S'.ﬂ h
may be obtained at pressures from low vacuum to 0.8 MPa MIL-C-81302 Trlhcl orotr:| Iuoroet ane
(115 psia) for temperatures within the range from room MIL-T-7003 Trichloroethylene
temperature to 925 K (1200°F). 3. Terminology

1.2 Thi h li hat i
's test method may be applied to any substance that is 3.1 Definitions of Terms Specific to This Standard:

a liquid or a solid at room temperature and atmospheric . ; _ .
pressure and that, at room temperature, is compatible with 3'1‘_1 catalytlt_: reaction, R-a fast, se_lf-sustaln_lng, energetic,
glass and stainless steel. Air is the intended oxidizing mediunsometimes luminous, sometimes audible reaction that occurs as

however, other media may be substituted provided approprial% result of catalytic action on the surface of the thermocouple

precautions are taken for their safe use. or other solid surface within the combustion chamber.

1.3 The values stated in Sl units are to be regarded as the 3:1:2 cool-flame reaction, #-a relatively slow, self-
sustaining, barely luminous reaction of the sample or its

Sta'?dafd- .In cases where mate”als' prod_ucts, or eqmpment atﬁgcomposition products with the atmosphere in the combustion
available in inch-pound units only, Sl units are omitted. chamber

1.4 This standard should be used to measure and describe 3 1 5 1 piscussion—This type of flame is visible only in a
the properties of materials, products, or assemblies I responSga kened area. Figs. 1-4 illustrate the type of temperature
to heat and flame under controlled laboratory conditions and,oords obtained for cool-flames.
should not be used to describe or appraise the fire hazard or 3.1.3 hot-flame reaction, -a rapid, self-sustaining, lumi-

fire risk of materials, products, or assemblies under actual fire, ;s sometimes audible reaction of the sample or its decom-

conditions. However, results of this test may be used aJqgjtion products with the atmosphere in the combustion
elements of a fire risk assessment which takes into account gl}, - per.

of the factors which are pertinent to an assessment of the fire 3 1 3 1 piscussion—A yellow or blue flame usually accom-

hazard of a particular end use panies the reaction. Figs. 5-7 illustrate the type of temperature
1.5 This standard does not purport to address all of thergcords obtained for hot-flames.

safety concerns, if any, associated with its use. It is the 31 4 incipient reaction temperature, -Athe temperature

responsibility of the user of this standard to establish appro-gptained by extrapolation of a plot of the reciprocal of the

priate safety and health practices and determine the applicareaction delay time versus the initial reaction temperature to

bility of regulatory limitations prior to usef-or specific hazard that value of the reciprocal which represents infinite delay

statements, see Note 2, Note 3, Note 4, Note 5, and Note 7(t-1 = o) (Fig. 8).

3.1.4.1 Discussior—The detection of sample reactions and

2. Referenced Documents the distinctions between different reactions are based upon the
2.1 ASTM Standards: records produced by the various sensing devices used in the
D 1193 Specification for Reagent Water apparatus. The temperature record is basic to the method and

D 2021 Specification for Neutral Detergent, 40 Percenthall be regarded as the primary source of such data. The use
of a pressure record and the records of other sensing devices to
obtain additional data is optional.

1 This test method is under the jursidiction of ASTM Committee D-2 on
Petroleum Products and Lubricants and is the direct responsibility of Subcommittee

D02.11 on Engineering Sciences of High Performance Fluids and Solids. 3 Annual Book of ASTM Standardéol 15.04.
Current edition approved Jan. 15, 1995. Published March 1995. Originally *Annual Book of ASTM Standardéol 14.02.
published as D2883 — 70 T. Last previous edition D2883 — 93. 5 Available from Standardization Documents Order Desk, Bldg 4, Section D, 700
2 Annual Book of ASTM Standardgol 11.01. Robbins Ave., Philadelphia, PA 19111-5094. Attn: NPODS.
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FIG. 1 Time-Temperature Profile for Typical Cool-Flame Reactions
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FIG. 2 Time-Temperature Profile for Typical Cool-Flame Reactions
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FIG. 3 Time-Temperature Profile for Typical Cool-Flame Reactions

3.1.5 noncombustive reaction,—ha reaction other than 3.1.6.1 Discussior—Fig. 9 and Fig. 10 illustrate the type of
combustion or thermal degradation undergone by certain maemperature records obtained for preflame reactions.
terials upon exposure to elevated temperatures. 3.1.7 reaction delay time, A-the time, measured in seconds,
3.1.5.1 Discussior—Thermal polymerization is an example hat elapses between the introduction of the sample into the
of the type of reaction that may occur when dealing with g4ction chamber and the attainment of maximum response

potentially reactive sub_stances. : _ from one of the sensors used to follow the reaction (Fig. 3).
3.1.6 pre-flame reaction, A-a slow, nonluminous reaction

of the sample or its decomposition products with the atmo-
sphere in the combustion chamber. Documents
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° that they represent reactions which can be under some condi-
8 tions the precursors of ignition reactions.
- 6. Apparatus ®
100 SEC. : 6.1 Oven fan-assisted air-circulating, with a 300 by 300 by
= £ 300 mm minimum volume, centrally located in the oven work
4 4‘??_8__._ space within which temperature uniformity shallh8 K over
: ! § o the temperature range from room temperature to 925 K. A
/ \ | sTART typical oven is detailed in the Appendix.
— ¥ 6.1.1 Temperature uniformity shall be determined by the
: following test: Eight thermocouples shall be arranged within
h— g the oven in such a manner that they shall be located at positions
] © designated by the corners of a 300 mm cube. Awg No. 30,
| j calibrated, bare junction iron-constantan or Chromel-Alumel

thermocouples are suitable. Lead-in ports may be plugged with
FIG. 4 Time-Temperature Profile for Typical Cool-Flame Reactions insulating material during the uniformity test.
6.2 Reaction Temperature Apparatwesssembly as shown in
3.1.8 reaction threshold temperature—the lowest tem- Fig. 11, comprising the following:
perature at which any reaction of the sample or its decompo- 6.2.1 Combustion Chambef000 mL round-bottom, long-
sition products may be detected by a thermocouple or otheafeck, AISI Type 316 stainless steel flask with 25.4 mm (1-in.)

sensing devices. Corning ferrule, as shown in Fig. 12.

3.2 Symbols:Symbols: 6.2.2 Pressure Control Manifold as shown in Fig. 13,
T = temperature,° C consisting of:
T = incipient reaction temperature,® C 6.2.2.1 Thermocouple Gland7
o e o tor 6.2.2.2 Insertion Rod GuideAlS| Type 316 tube, 6.4 mm
h = hot-flame reaction (Y2 in.) in outside diameter by 1.245 mm (0.049 in.) wall.
¢ = cool-flame reaction 6.2.2.3 Chamber Headwith 25.4 mm (1-in.) Corning fer-
p = pre-flame reaction
c = catalytic reaction rule.
n = noncombustion reaction 6.2.2.4 Pressure Transducefoptional).

. Summary of Test Method 6.2.2.5 Pressure Rellgf Vglve:apable of relieving pressure
) ~at 40 % above test equilibrium pressure.

4.1 A small measured amount of the sample contained in a g .2.2.6 Air Inlet Valve AISI Type 316 stainless steel.

glass ampoule is introduced into a stainless steel reaction g 2 3 Electromagnet capable of propelling insertion rod

chamber maintained at preselected temperature and pressUigainst anvil with sufficient force to break sample ampoule.

The reactions of the sample subsequent to its introduction into 6 2 4 Insertion RodAISI Type 316 tubing, 3.2 mm in.)

the reaction chamber are followed by monitoring the temperay, outside diameter by 673 mm (26.5 in.) in length with

ture or the temperature and pressure (optional) of the reactioftached armature.

chamber as a function of time. o 6.2.5 Flange AssemblyCorning Style 1 for 25.4 mm (1-in.)
4.2 At any selected system pressure, the minimum tempergsipe.

ture (reaction threshold temperature) required to produce a g 2 g Thermocouples calibrated precision grade iron-

given reaction is determined as a function of the size of thggonstantan (ISA-Type and Chromel-Alumel (ISA-Type K),

sample employed. The delay times for cool-flame and hotayg No. 30 glass-fiber insulated, bare-junction (welded) in
flame reactions are also measured. A plot of the reciprocal of.mm porosilicate glass tube.

the reaction delay time versus the initial reaction chamber g 3 sample Ampouleillustrated for solids and liquids in

temperature for a cool-flame or hot-flame reaction may be usegig, 14,

to determine the incipient reaction temperature by extrapola- g 4 Temperature Recordg? 475 to 1025 K, (400 to 1400°F)

tion to infinite delay time {* = 0). range,¥s s full-scale deflection, thermocouple actuation with
Note 1—The hot-flame reaction, cool-flame reaction, and reactionf@nge changes for iron-constantan and Chromel-Alumel ele-

threshold temperature obtained by this test method may approximate thosaents.
temperatures obtained by Test Method E 659, for hot-flame autoignition, 6.5 Hypodermic Syringe® fluorocarbon-tipped 0.5 mL and
cool-flame autoignition, and reaction threshold temperature, respectively.

N

5. Significance and Use
. : ° Apparatus obtained from W.A. Sales Ltd., 419 Harvester Ct., Wheeling, IL
5.1 The reaction thresholds of a material are a measure @foon has boen found Sa;?s';;ctow. ales arvester eeling

the tendency of the material or its decomposition products to 7Rreducer, Swagelok 200-R-4-316BT with silicone rubber disk insert to form
undergo gas phase reactions of various types. Hot-flame arsgal around wire has been found satisfactory.
cool-flame thresholds relate directly to reactions which are _Honeywell Model KSY 153< 116—(PH)-Il-lll-163-66-D has been found

. . L . &atisfactow.
involved in aUto!nglon phenomena. Pre-flame, Cat?-lyt.“.: an ° Hamilton Co., Whittier, CA, Models 1750 and 1002 with Luer Lok, have been
thermal polymerization thresholds also relate to autoignition irfound satisfactory. DOCU ments

3 Document Sharing Hub

Full document details: ASTM D2883-95


http://www.avadocuments.com/doc/astm-d2883-95
http://www.avadocuments.com/doc/astm-d2883-95

