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Standard Test Methods for
Quantitative Extraction of Bitumen From Bituminous Paving
Mixtures *

This standard is issued under the fixed designation D 2172; 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 epsilone] indicates an editorial change since the last revision or reapproval.

This standard has been approved for use by agencies of the Department of Defense.

1. Scope D 604 Specification for Diatomaceous Silica Pignfent

1.1 These test methods cover the quantitative determination D 979 Practice for Sampling Bituminous Paving Mixtites
of bitumen in hot-mixed paving mixtures and pavement D 1'461.Test Method fqr Moisture or Volatile Distillates in
samples. Aggregate obtained by these test methods may be Bituminous Paving Mixtures _
used for sieve analysis using Test Method C 117 and Test D 1856 Test Method for Recovery of Asphalt from Solution
Method C 136. by Abson Method

1.2 The values stated in inch-pound units are to be regarded D 2111 Test Methods for Specific Gravity of Halogenated
as the standard. The values given in parentheses are for Organic Solvents and Their Admixtufes
information only. 2.2 Federal Specifications: _ _

1.3 This standard does not purport to address all of the ©-T-620a (Int. Amd. 3) 1,1,1-Trichloroethane, Technical,
safety concerns, if any, associated with its use. It is the _ Inhibited Methyl Chloroform .
responsibility of the user of this standard to establish appro- O-T-634 (latest) Trichloroethylene, Technital
priate safety and health practices and determine the applica-3
bility of regulatory limitations prior to useSpecific hazards are
given in Section 7.

. Summary of Test Methods

3.1 The paving mixture is extracted with trichloroethylene,
. 1,1,1-trichloroethane or methylene chloride using the extrac-
Note 1—The results obtained by these test methods may be affected bjon equipment applicable to the particular method. The bitu-

the age of the material tested, Wlth oI_der samples tendln_g to yield sllghtl)h,]en content is calculated by difference from the mass of the
lower bitumen content. Best quantitative results are obtained when the test

is made on mixtures and pavements shortly after their preparation. It i?XtraCted aggrega_lte, moisture co_ntent, and mineral matter in
difficult to remove all the asphalt when some aggregates are used arkl€ €xtract. The bitumen content is expressed as mass percent
some chlorides may remain within the mineral matter affecting theof moisture-free mixtures.

measured asphalt content. L
4. Significance and Use

2. Referenced Documents 4.1 All of these test methods can be used for quantitative
2.1 ASTM Standards: determinations of bitumen in hot-mixed paving mixtures and
C 117 Test Method for Materials Finer Than 75-um (No.pavement samples for specification acceptance, service evalu-
200) Sieve in Mineral Aggregates by Washing ation, control, and research. Each method prescribes the
C 128 Test Method for Specific Gravity and Absorption of solvent or solvents and any other reagents that can be used in
Fine Aggregaté the test method. Test Method D 1856 requires that Method A be
C 136 Test Method for Sieve Analysis of Fine and Coarseused when asphalt is recovered from solution.

Aggregate$
C 670 Practice for Preparing Precision and Bias Statemenf Apparatus

for Test Methods for Construction Materials 5.1 Oven capable of maintaining the temperature at 230
D 70 Test Method for Specific Gravity of Semi-Solid Bitu- 9°F (110+ 5°C).

minous Material¥ 5.2 Pan flat, 12 in. (305 mm) long, 8 in. (203 mm) wide,

and 1 in. (25 mm) deep.

5.3 Balance or balances having an accuracy of at least
1 These test methods are under the jurisdiction of ASTM Committee D-4 on0.01 % of the sample mass.
Road and Paving Materials and are the direct responsibilities of Subcommittee
DO04.25 on Analysis of Bituminous Mixtures. -
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5.4 Hot Platg electric, 700-W continuous or low, medium, 8.2.2 The size of the test sample shall be governed by the
and high settings. nominal maximum aggregate size of the mixture and shall
5.5 Small-Mouth Graduate 1000 or 2000-mL capacity. conform to the mass requirement shown in Table 2 (Note 2):

Optional small-mouth graduate, 100-mL capacity. Note 2—When the mass of the test specimen exceeds the capacity of

5.6 Ignition Dish 125-mL capacity. the equipment used (for a particular method), the test specimen may be
5.7 DeSICQaIOI’ divided into suitable increments, tested, and the results appropriately
5.8 Analytical Balance combined for calculation of bitumen content (Section 12).

6. Reagents _8.2._3 In addition, a test_specir_nen is r_equired for the _deter-
) ) mination of moisture (Section 9) in the mixtures. Take this test
6.1 Purity of Reagents-Reagent grade chemicals shall be specimen from the remaining sample of the mixture immedi-
used in all tests. Unless otherwise indicated, it is intended thaitely after obtaining the extraction test specimen.
all reagents shall conform to the specifications of the Commit- _ _ )
tee on Analytical Reagents of the American Chemical Soaiety, Note 3—If recovery of bitumen from the solution obtained from the

e . traction test is not required, the entire test specimen may be dried to
where such specifications are available. Other grades may ﬁénstant mass in an oven at a temperature of 230F (110- 5°C) prior

used! prOVid_ed it i,s first ascgrfcained th,at the reagent is extraction instead of determining the moisture content (Section 9).
sufficiently high purity to permit its use without lessening the

accuracy of the determination. 9. Moisture Content
6.2 Ammonium Carbonat&olution—Saturated solution of 9.1 Determine the moisture content of the mixture (see
reagent grade ammonium carbonate [(NEO;]. 8.2.2) in accordance using the procedure described in Test
6.3 Methylene Chloride technical grade.Caution—see  Method D 1461.
Section 7. _ B 9.2 Calculate the mass of wat®,, (12.1) in the extraction
~ 6.4 1,1,1-Trichloroethaneconforming to Federal Specifica- test portion by multiplying mass percent water (9.1) by the
tion O-T-620a (Int. Amd. 3)Caution—see Section 7. mass of the extraction test portion,, (12.1).
6.5 Trichloroethylene technical grade, Type 1, Federal
Specification O-T-634, latest revisio@aution—see Section TEST METHOD A
7.

10. Apparatus

7. Hazards 10.1 In addition to the apparatus listed in Section 5, the
7.1 The solvents listed in Section 6 should be used onlyollowing apparatus is required for Test Method A:

under a hood or with an effective surface exhaust system in a 10.1.1 Extraction Apparatusconsisting of a bowl approxi-

well-ventilated area, since they are all toxic to some degree asating that shown in Fig. 1 and an apparatus in which the bowl
indicated in Table 1: may be revolved at controlled variable speeds up to 3600
r/min. The speed may be controlled manually or with a preset
speed control. The apparatus should be provided with a
container for catching the solvent thrown from the bowl and a
drain for removing the solvent. The apparatus preferably shall

TABLE 1 Solvent Toxicity
Time-Weighted Average

Solvent Concentration for 8-h exposure for ] | . . -
5-day week, ppm be provided with explosion-proof features and installed in a
Methylene chloride 2004 hood or an effective surface exhaust system to provide venti-
Trichloroethylene 1004 lation.
1,1-Trichloroethane 3504

AThreshold Limit Concentration Committee of the American Conference of Note 4—Similar apparatus of Iarger Sizé may be used.

Governmental Hygienists, 1977 Values. 10.1.2 Filter Rings felt or paper, to fit the rim of the bowl.
10.1.3 Low-ash paper filter rings may be used in place of the
8. Sampling felt filter ring (10.1.2). Such filter rings shall consist of low ash
' . . . ) filter paper stock 0.05- 0.005 in. thick. The nominal base
8.1 Obtain samples in accordance with Practice D 979.  yeight of the paper shall be 338 30 Ib for a ream (500

8.2 Preparation of Test Specimens . sheets—25 by 38 in.). The ash content of the paper should not
8.2.1 If the mixture is not sufficiently soft to separate with a gyceed 0.2 % (approximately 0.034 g per ring).

spatula or trowel, place it in a large, flat pan and warm to 230
+ 9°F (110= 5°C) only until it can be handled or mixed. Split

or quarter the material until the mass of material required for TABLE 2 Size of Sample
test is obtained. Nominal Maximum i
Aggregate Size Standard, Sieve Size Minimum Miss of Sample,
mm 9
. ) ) ) N ) 4.75 (No. 4) 0.5
7 Reagent Chemicals, American Chemical Society Specificatiomerican 9.5 Y in. 1
Chemical Society, Washington, DC. For suggestions on the testing of reagents not 125 ¥ in. 15
listed by the American Chemical Society, sAealar Standards for Laboratory 19.0 % in. 2
Chemicals BDH Ltd., Poole, Dorset, U.K., and thenited States Pharmacopeia 25.0 1in. 3
and National FormularyU.S. Pharmaceutical Convention, Inc. (USPC), Rockville, 375 1%z in. ™
MD. poctiments
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11. Procedure and dry on a steam bath and then, dry to constant mass in an
11.1 Determine the moisture content of the material inOve€Nn or on a hot plate at 230 9°F (110 = 5°C). If
accordance with Section 9. trichloroethylene or trichloroethane is used as the extraction

11.2 Place a 650 to 2500-g test portion into a bowl. Se&olvent, the preliminary drying on a steam bath may be
Annex A1 for alternative procedures to those prescribed hereifMitted. The mass of the exiracted aggregdle, is equal to
and in 11.5. the mass of the aggregate in the pan plus the increase in mass
11.3 Cover the test portion in the bowl with trichloroethyl- Of the filter rings. _ _
ene, 1,1,1-trichloroethane or methylene chloride and allow 11.5.1 Use the following alternative procedure when low-
sufficient time for the solvent to disintegrate the test portionash filter rings are used: Place the aggregate and filter rings in
(not over 1 h). Place the bowl containing the test portion andt clean metal pan. Dry as specified above. Carefully fold the
the solvent in the extraction apparatus. Dry and determine th@ried filter ring and stand it on the aggregate. Burn the filter
mass of the filter ring and fit it around the edge of the bowl."Ng by igniting with a bunsen burner or match. Determine the
Clamp the cover on the bow! tightly and place a beaker undefass of the extracted aggregate in the pafh,
the drain to collect the extract. Note 5—Since dry aggregate absorbs moisture when exposed to air
11.4 Start the centrifuge revolving slowly and gradually containing moisture, determine the mass of the extracted aggregate
increase the speed to a maximum of 3600 r/min or until solvenimmediately after cooling to a suitable temperature.
ceases to flow from the drain. Allow the machine to stop, add 11.6 Determine the amount of mineral matter in the extract
200 mL of trichloroethylene, 1,1,1-trichloroethane or methyl-py any of the following test methods:
ene chloride and repeat the procedure. Use sufficient 200-mL 13 6.1 Ashing Method
solvent additions (not less than three) so that the extract is not 11 6.1.1 Record the volume of the total extract in the

darker than a light straw color. Collect the extract and theyraduate (11.4). Determine the mass of an ignition dish. Agitate
washings in a suitable graduate.
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Note 1—See Table 3 for metric equivalents.
FIG. 1 Extraction Unit Bowl (Test Method A)

11.5 Remove the filter ring from the bowl and dry in air. If the extract thoroughly and immediately measure approximately
felt filter rings are used, brush off mineral matter adhering tol00 mL into the ignition dish. Evaporate to dryness on a steam
the surface of the ring and add to the extracted aggregate. Diyath or hot plate, except use a steam bath when the solvent is
the ring to constant mass in an oven at 230°F (110* 5°C).  benzene. Ash residue at a dull red heat (500 to 600°C), cool,
Carefully remove all the contents of the bowl into a metal parand add 5 mL of saturated ammonium carbonate solution per
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TABLE 3 Metric Equivalents for Figures

Inch-Pound Units, in. Metric Equivalent, cm Inch-Pound Units, in. Metric Equivalent, cm Inch-Pound Units, in. Metric Equivalent, cm
Ya 0.32 1%16 4.3 57 14.9
Y16 0.48 1% 4.4 6 15.2
732 0.56 2%16 5.5 6Ys 155
Ya 0.63 2%32 5.6 6%16 15.7
Y16 0.79 2%6 5.9 6Ya 15.9
EZ) 0.95 2Y> 6.4 6Y2 16.5
Yo 1.27 2% 6.9 7¥s 18.7
Y8 1.59 21346 7.2 8 20.7
EZ) 1.9 3 7.6 9¥a 24.7
1 25 3% 9.6 10 25.4
1Y 2.86 4 10.2 10%s 25.7
1%16 3.02 A4Ya 10.8 12 30.5
113 3.57 5 12.7 14 35.5
12 3.8 5% 13.8 14%> 37
1% 4.1

gram of ash. Digest at room temperature for 1 h. Dry inan oven 11.6.3 Volumetric Method
at 100°C to constant mass, cool in a desiccator, and determine11.6.3.1 Place the extract in a previously tared and cali-

the mass. brated flask. Place the flask in a controlled-temperature bath
11.6.1.2 Calculate the mass of mineral matter in the totatontrolled to 0.2°F £0.1°C), and allow to come to the
volume of extractW,, as follows: temperature at which the flask was calibrated. When the
W, = GIV4/(V,; — V)] ) degired temperature has been reached, fill the fIa;k with solvent
which has been kept at the same temperature. Bring the level of
where: the liquid in the flask up to the neck, insert the stopper, making
G = ashin aliquot, g, sure the liquid overflows the capillary, and remove from the
V; = total volume, mL, and bath. Wipe the flask dry, determine the mass to the nearest 0.1
V, = volumg after removing aliquot, mL. g, and record this mass as the mass of flask plus extract. See
11.6.2 Centrifuge Method _ _ Annex A2 for a volumetric test method alternative procedure if
11.6.2.1 For this test method use any suitable high-speegl controlled-temperature bath is not used as prescribed herein.
(300049 or higher) centrifuge of the continuous-flow type. 11.6.3.2 Calculate the volume of asphalt and fines in the

11.6.2.2 Determine the mass of a clean empty centrifug@xtract as follows:
cup (or bowl) to 0.01+ 0.005 g and place in the centrifuge.
Position a container at the appropriate spout to catch the V.=V, -
effluent from the centrifuging operation. Transfer all of the
extract (from Test Methods A, B, C, D, or E as appropriate) to where:
an appropriate (feed) container suitably equipped with a feedv ;
control (valve or clamp, etc.). To ensure quantitative transfer ofV,
the extract to the feed container, the receptacle containing th;
extract should be washed several times with small amounts oM »

M, — M
e © - )

volume of asphalt and fines in the extract,

volume of the flask,

mass of the contents of the flask,

mass of the asphalt and fines in the extract = mass of

clean solvent and the washings added to the feed container. the total samples minus the mass of the extracted
Start the centrifuge and allow to reach a constant operational aggregate, and

speed (for example, 9000 r/min for the SMM type and G1 = specific gravity of the solvent determined to the
20 000 + r/min for the Sharples type). Open the feed line and nearest 0.001 in accordance with Test Methods
feed the extract into the centrifuge at a rate of 100 to 150 D 2111.

mL/min. After all the extract has passed through the centrifuge, 11.6.3.3 Calculate the mass of fines in the extract as follows:
wash the feed mechanism (with centrifuge still running) with M; = K (M, — GyVy) A3)

several increments of clean solvent, allowing each increment to
run through the centrifuge until the effluent is essentially Where: ) .
colorless. M; = mass .of fmes in th.e extract, _ _
11.6.2.3 Allow the centrifuge to stop and remove the cup (or®2 = specific gravity of fines as determined in accordance
bowl). Clean the outside with fresh solvent. Allow the residual with Test Method C 128, o
solvent to evaporate in a funnel or steam hood and then dry th&3 specific gravity of asphalts as determined in accor-
container in an oven controlled at 230 9°F (110 = 5°C). dGancGe with E’St Method D 70,
Cool the container and redetermine the mass immediately. Th ., asZ/givén in 1136 3.2 and
gwxct:iitse in mass is the mass of mineral magr,(12.1) in the M, as given in 11.6.3.2.

12. Calculation of Bitumen Content
8The Sharples Supercentrifuge and the SMM continuous-flow centrifuge have 12.1 Calculate the percent bitumen in the test portion as

been found suitable for this test method. follows: Docu ments
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