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Standard Test Method for
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Trichloroethane ?*

This standard is issued under the fixed designation D 5546; 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 epsilonej indicates an editorial change since the last revision or reapproval.

1. Scope 4. Significance and Use

1.1 This test method covers determination of the degree of 4.1 This test method is a measure of the solubility of
solubility in 1,1,1-trichloroethane of polymer-modified asphaltpolymer-modified asphalt in 1,1,1-trichloroethane. The portion
materials having little or no mineral matter. The test method ighat is soluble in 1,1,1-trichloroethane represents the active
also acceptable for testing unmodified asphalt cements, as @@menting constituents. The insoluble portion is not intended
alternative to Test Method D 2042. to include the polymer. Additional tests to identify the in-

1.2 The test method has been used successfully on polymegeluble residue should be conducted if it is suspected that
modified asphalts manufactured with neoprene latex, styren@xcessive insoluble material is due to the polymer. Such tests
butadiene latex (SBR), styrene-butadiene copolymer (SB)night include infrared spectroscopy, ash content, etc.
styrene-butadiene-styrene block copolymer (SBS), and
ethylene-vinyl acetate copolymer (EVA). This test method mays. Apparatus and Materials
not be suitable for other polymers, such as polyethylene, which g 1 Centrifuge
are completely insoluble in 1,1,1-trichloroethane under the

Condi_:cions Ot]; this (;ebst. d‘_l;{?esle polymers rrr:ay dfloat i_n thhecone—shaped, 203-mm (8-in.) centrifuge tubes at a speed that
centrifuge tubes and be difficult to remove when decanting @, he controlled to yield a relative centrifugal force (rcf) of

solvent. ;
. . 700 at the tip of the tubes shall be used.
st;ﬁ?jatgeT\ﬁu\?asiusg:teg/gr: ISnI ug:fn?r::s?sbaererefg?ﬁfeodm?gtitge5'1'2 The revolving head, trunnion rings, and trunnion cups,
' 9 P ﬂcluding the cushions, shall be constructed soundly to with-

only. : : ) .

. stand the maximum centrifugal force capable of being deliv-
sa%(:tl Tcr:]cl)sncsgrir?sari(fj 2265 agzgg:;zgrtv\:ghaggrissse alllt O|fs t?he eered by the power source. The trunnion cups and cushions shall
res oynsibilit of ihe usgr’ of this standard to establish a ro_support the tubes firmly when the centrifuge is in motion. The

Sp y . ; PP centrifuge shall be enclosed by a metal shield or case strong
priate safety and health practices and determine the applica-

bility of reaulatory limitations prior to use enough to eliminate danger if any breakage occurs.
y 9 y P ' 5.2 Centrifuge Tubes-Each centrifuge tube shall be a
2 Referenced Documents 2_03-mn_1 (8-?n.%:_colne-shdapeddtubfet,hconforr:?ing to t?eddilmen-
21 ASTM Standards: sions given in Figl , and made of thoroughly annealed glass.

D 36 Test Method for Softening Point of Bitumen (Ring- 5.3 Erlenmeyer Flask-A 125-mL Erlenmeyer flask shall be

and-Ball Apparatug) used.

., e 5.4 Oven—An oven capable of maintaining a temperature
DTzr?C“hzlorToe:tth;’I'g:‘é"d for Solubility of Asphalt Materials in "y . 'gec (230 10°F) shall be used to dry the insoluble

material.
3. Summary of Test Method 5.5 Balance—A balance or scale with a capacity of 100 g or
higher, sensitive to 0.1 mg and accurate within 0.1 % of the

5.1.1 A centrifuge capable of spinning two or more filled,

3.1 The sample is dissolved in 1,1,1-trichloroethane an
centrifuged to separate the insoluble material. The insoluble” ™

material is dried and weighed. 6. Reagent

6.1 1,1,1-trichloroethangreagent grade.

1 This test method is under the jurisdiction of ASTM Committee D-4 on Road : ;
and Paving Materials and is the direct responsibility of Subcommittee D04.47 on7' Preparatlon of Centrlfuqe Tubes
Miscellaneous Asphalt Tests. 7.1 Place two centrifuge tubes in an oven at ¥16°C

Current edition approved Sept. 15, 1994. Published November 1994. Originall)(zso_._ 100F) for 20 min. allow to cool in a desiccator for
published as D 5546 — 94. - ’

2 Annual Book of ASTM Standardébl 04.04. 30 = 5 min, and then weigh to the nearest 1 mg. Store in the
3 Annual Book of ASTM Standatdéol 04.03. desiccator until ready for use.
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17 £ mm ID Carefully remove the stoppers to relieve any pressure in the
i tubes, and replace the stoppers. Place the tubes in the
7-10mm ) i\ centrifuge on opposite sides to provide proper balance, and
spin for 10 min at a rate sufficient to produce a relative
centrifugal force of 700, as calculated in 9.2.1.

9.2.1 Calculate the speed of the rotating head in revolutions
per minute (r/min) as follows:

r/min = 1335+ /rcf/d

100mi

@)

— 15 where:
rcf = relative centrifugal force (700), and
d = diameter of swing (mm) measured between tips of
. - 36.00-37.75mm 0D opposite tubes when in rotating position.

Alternatively, use the following equation:

—50
r/min = 265+ /rcf/d

)

195-203mm where:
rcf = relative centrifugal force (700), and
— d = diameter of swing (in.) measured between tips of
— opposite tubes when in rotating position.
—15 9.3 Decant the liquid from the centrifuge tubes without
N disturbing the insoluble material. Refill the tubes with solvent,
—8 and shake well to wash the insoluble material. Repeat the
;g Side of centrifuging and decanting steps after carefully relieving any
——4/ ;" Taper Must built-up pressure in the tubes. Place the tubes containing the
= Be Straight washed insoluble material in an oven at 1t05°C (230 +
82-90mm | = 10°F) for at least 20 min. Cool in a desiccator for 36 min
?{ and weigh. Repeat the drying and weighing until constant
= weight is obtained.
- 10. Calculation and Report

10.1 Calculate either the total percentage of insoluble
material or the percentage of the sample soluble in 1,1,1-
trichloroethane as follows:

FIG. 1 203-mm (8-in.) Centrifuge Tube

8. Sample Preparation

8.1 If the sample is not fluid, heat to any convenient percent insoluble- (A/B) x 100 ®)
temperature, but in any case not more than 111°C (200°F) percent soluble= 100 — [(A/B) X 100]
above the softening point (Test Method D 36). The temperature 4

at which this test is run is not normally critical, and it may be where:

performed at the laboratory air temperature. For referee testsy  _ yoiq weight of insoluble material, and

however, the flask and sample in solution shall be placed in 83— \yeight of sample. '

water bath maintained at 37:80.25°C (100+ 0.5°F) for 10.2 Report to the nearest 0.01% for percentages of
abou 1 h before centrifuging. insoluble material below 1.0. Report to the nearest 0.1 % for

9. Procedure percentages of insoluble material above 1.0.

9.1 Transfer approximatgl2 g of thesample into a tared 11. Precision and Bias
125-mL Erlenmeyer flask. Weigh accurately to the nearest 1 17.1 The precision of the procedure in this test method for
mg. Add 100 mL of the 1,1,1'triCh|0roethane to the Containerdetermining the So|ub|||ty of po|ymer-modified aspha|t
in small portions, with continuous agitation, until all lumps materials in 1,1,1-trichloroethane is being determined.
disappear and no undissolved sample adheres to the containery1 2 Bias has not been determined since there is no accepted
Stopper the flask or otherwise cover the container, and set asiglgference material suitable for determining the bias for the
for at least 15 min (see Section 8). procedure in this test method.

9.2 Transfer the solution to two pre-weighed centrifuge
tubes. Use additional solvent to ensure that all insoluble mattek2- Keywords
is transferred to the centrifuge tubes, and fill both tubes to the 12.1 asphalt cement; polymer-modified asphalt; solubility;
100-mL mark. Stopper the tubes tightly and shake welltrichloroethane
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The American Society for Testing and Materials 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 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, 100 Barr Harbor Drive, West Conshohocken, PA 19428.



