Standard Method of Test for

Quantitative Extraction and
Recovery of Asphalt Binder
from Asphalt Mixtures

AASHTO Designation: T 319-22

Technically Revised: 2022 Editorially Revised: 2022

Technical Subcommittee: 2c, Asphalt—-Aggregate Mixtures

AASHID

American Association of State Highway and Transportation Officials
555 12t Street NW, Suite 1000
Washington, D.C. 20004

Documents

Document Sharing Hub

© 2022 by the American Association of State Highway and Transportation Officials.

All rights reserved. Duplication is a violation of applicable law.
Full document details: AASHTO T 319-22


http://www.avadocuments.com/doc/aashto-t-319-22
http://www.avadocuments.com/doc/aashto-t-319-22

Standard Method of Test for

Quantitative Extraction and Recovery
of Asphalt Binder from Asphalt Mixtures

AASHTO Designation: T 319-22 AASHIO
Technically Revised: 2012 Editorially Revised: 2022

Technical Subcommittee: 2c, Asphalt—-Aggregate Mixtures

1. SCOPE

1.1 This standard describes a procedure for the extraction and recovery of asphalt binder from
asphalt mixtures [both hot mix asphalt (HMA) and reclaimed asphalt pavement (RAP)] that have
a minimal effect on the physical and chemical properties of the asphalt binder recovered. This
standard is intended for use when the physical or chemical properties, or both, of the recovered
asphalt binder are to be determined. It can also be used to determine the quantity of asphalt
binder in the HMA or RAP. Recovered aggregate may be used for sieve analysis or other
aggregate testing.

1.2. This method is applicable to HMA sampled from the pavement, RAP sampled from the pavement
or stockpile, HMA plant production, or laboratory fabricated HMA.

1.3. This procedure may involve hazardous materials, operations, and equipment. This procedure 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 procedure to establish appropriate safety and health practices
and determine the applicability of regulatory limitations prior to use.

1.4. The quality of the results produced by this standard are dependent on the competence of the
personnel performing the procedure and the capability, calibration, and maintenance of the
equipment used. Agencies that meet the criteria of R 18 are generally considered capable of
competent and objective testing/sampling/inspection/etc. Users of this standard are cautioned that
compliance with R 18 alone does not completely assure reliable results. Reliable results depend
on many factors; following the suggestions of R 18 or some similar acceptable guideline provides
a means of evaluating and controlling some of those factors.

2, REFERENCED DOCUMENTS

2.1. AASHTO Standards:
B M 231, Weighing Devices Used in the Testing of Materials
| B M 339M/M 339, Thermometers Used in the Testing of Construction Materials

B R 18, Establishing and Implementing a Quality Management System for Construction
Materials Testing Laboratories

B R 90, Sampling Aggregate Products
B R 97, Sampling Bituminous Paving Mixtures
B T 110, Moisture or Volatile Distillates in Hot Mix Asphalt (HMA)
B T 329, Moisture Content of Asphalt Mixtures by Oven Method
. .._Documents
TS-2c T 3191 Dot @haring Hub

© 2022 by the American Association of State Highway and Transportation Officials.

. All rights reserved. Duplication is a violation of applicable law.
Full document details: AASHTO T 319-22


http://www.avadocuments.com/doc/aashto-t-319-22
http://www.avadocuments.com/doc/aashto-t-319-22

2.2. ASTM Standards:

B DS5361/D5361M, Standard Practice for Sampling Compacted Asphalt Mixtures for Laboratory
Testing

B El, Standard Specification for ASTM Liquid-in-Glass Thermometers

B E230/E230M, Standard Specification for Temperature-Electromotive Force (emf) Tables for
Standardized Thermocouples

2.3. International Electrotechnical Commission Standard:
B [EC 60584-1: 2013 Thermocouples - Part 1: EMF Specifications and Tolerances

3. TERMINOLOGY
3.1. Definition:
3.1.1. asphalt binder—an asphalt-based cement that is produced from petroleum residue either with or

without the addition of nonparticulate organic modifiers.

4, SUMMARY OF METHOD

41. The asphalt mixture is repeatedly washed and filtered with solvent in an extraction/filtration
apparatus. Each filtrate is distilled under vacuum in a rotary evaporator with the asphalt remaining
in the flask. After recovery of the final filtrate, the solution is concentrated to about 300 mL and
centrifuged to remove the aggregate fines. The decanted solution is distilled under vacuum to
remove the extraction solvents. Nitrogen gas is introduced during the final phase of distillation to
drive off any remaining traces of solvents. The quantity of asphalt binder in the asphalt mixture is
calculated (optional) and the recovered asphalt (distillation residue) sample is subjected to further
physical and chemical testing as required. The recovered aggregate can then be used for sieve
analysis or other aggregate testing, if desired.

5. SIGNIFICANCE AND USE

5.1. This method is used for obtaining recovered asphalt binder residue samples from asphalt
mixture samples for further physical and chemical analyses, and for the optional calculation of
asphalt binder content.

6. APPARATUS

6.1. Extraction Vessel'">—The extraction vessel shall be a device as shown in Figure 1, and shall have
a 130-mm-long piece of 150-mm I.D. Schedule 80 aluminum pipe or Schedule 80, Grade 304
stainless steel pipe (Figure 2) with removable top and bottom 13-mm-thick aluminum or
stainless steel plates. The top plate (Figure 3) shall have a mixing motor mount and 19-mm port
for adding solvent. The bottom plate (Figure 4) shall be equipped with a quick-connect fitting.
Four 100-by-25-mm baffles (Figure 5) shall be mounted in the extraction vessel, followed by a
3-mm aluminum ring, 2-mm (No. 10) mesh screen, spacer (Figure 6), 0.3-mm (No. 50) mesh
screen, another spacer, 0.075-mm (No. 200) mesh screen, then another 2-mm (No. 10) mesh
screen, as shown in Figure 1.

6.2. In-Line Filter’—The in-line fine filter apparatus shall be a cartridge type with 20-um retention and
at least 820 cm? of effective filter area. The filter apparatus shall be able to be removed from the
system to accommodate weighing before and after the procedure. The filter shall be capable of
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withstanding heat up to 135°C without degradation in order to accommodate oven drying of the
filter apparatus.

6.3. Filtrate Flasks with Tubulation—1000 mL (two required).

6.4. Round-Bottom Flask—1000 mL, with cork stands.

6.5. Gas Flowmeter—Capable of indicating a gas flow up to 1000 mL/min.

6.6. Rotary Evaporator Device*—with transfer and purge tubes, capable of holding a recovery flask in

oil at a 15° angle and rotating at 40 r/min.

6.7. Hot Oil Bath—Capable of heating oil to 180°C.
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O) (1) 2-1SO 12 RT (0.75-in. NPT) plug

@ (2) 1SO 8 RT (0.5-in. NPT) fitting with
16-mm 1.D. hole for motor shaft

- ” 7 - : (3) 12 M5 x0.5-mm wing nuts
: (4) 12 M5x0.5x50-mm studs
= - = = (5) Extraction vessel top

(6) 3 vision gaskets, 3 mm thick, 16-mm
width with holes to fit over studs

(7) Extraction vessel housing
(8) Aluminum baffle

(9) Aluminum ring, 3 mm thick, 148-mm
0.D., 10-mm width

(10) Stainless steel screens, 10 mesh

(11) Metal spacers

(12) #50 screen
(13) #200 screen
(14) Extraction vessel bottom

(15) 1SO 4 RT (0.75-in. NPT) quick-connect fitting
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Figure 1—Extraction Vessel
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