RECOVERY OF ASPHALT RESIDUE FROM ASPHALT EMULSION AND

TXDOT DESIGNATION: TEX-555-C
CUTBACK ASPHALT BY VACUUM OVEN

Test Procedure for

RECOVERY OF ASPHALT RESIDUE FROM ASPHALT 5
EMULSION AND CUTBACK ASPHALT BY VACUUM L
OVEN

TxDOT Designation: Tex-555-C
Effective Date: August 2024

1. SCOPE

1.1 Use this procedure to recover asphalt residue from asphalt emulsions and cutback asphalts. Residue may be
subsequently evaluated for material characteristics.

1.2 The values given in parentheses (if provided) are not standard and may not be exact mathematical
conversions. Use each system of units separately. Combining values from the two systems may result in
nonconformance with the standard.

2. APPARATUS
2.1 Vacuum oven. An example vacuum oven is shown in Figure 1.
211 Size commensurate with the number of samples for concurrent testing. Recovering emulsions and cutbacks

in separate runs or separate ovens is a good practice.
2.1.2 Minimum vacuum rating of 80 mbar (60 mmHg) absolute pressure (vacuum).

213 Capable of maintaining 70°C +/- 2°C for emulsion recovery and 140°C +/- 2°C for cutback asphalt recovery.

Note 1-Examples of a vacuum oven can be found at:
https:/hydrobuilder.com/across-international-accutemp-0-9-cf-vacuum-oven-5-sided-heat-sst-tubing-ul-csa-
certified.html?opts=eyJhdHRyaWJ1dGU5MDciQil5Mzg4In0=

and

https://www.acrossinternational.com/250c-ul-certified-1-9-cf-vacuum-oven-5-sided-heat-sst-tubing.html
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Figure 1
An example of a vacuum oven

2.2 Vacuum Pump. Capable of providing at least 60 torr (80 mbar) of absolute pressure (vacuum).
Note 2—- Examples of a vacuum pump can be found at:

https://www.fishersci.com/shop/products/welch-dryfast-tuneable-chemical-duty-vacuum-pumps-100-c-boiling-
point-solvents-4/01257510?keyword=true

and
https://www.fishersci.com/shop/products/welch-dryfast-tuneable-chemical-duty-vacuum-pumps-100-c-boiling-
point-solvents-4/01257502

Note 3-Volatiles trap to prevent water (from emulsions) and solvent (from cutback asphalt) from entering the
vacuum pump.
Examples of traps can be found at (other types of traps can also be used):

https://www.growinglabs.com/products/ai-t1-glass-vacuum-cold-trap?gclid=Cj0KCQjwnP-
ZBhDiARIsAH3FSReAXiY2bxkz4T4Thrfl_hEBoHLGdkJAcIKMM-HAPovLSOb28Lbl2lkaAmyzEALwW_wcB

https://www.thomassci.com/Equipment/General-Purpose-Baths/ /Glass-Vacuum-Cold-Trap-for-Safe-
Vacuum-Operations?q=Condensing%20Cold%20Trap

https://www.usalab.com/usa-lab-1I-cold-trap-dry-ice-condenser-kit/

2.3 Sample containers for use with asphalt emulsions. Aluminum Weighing Dishes, 140 ml capacity, 3.75-in.
(9.525 cm) base I.D, 0.75-in. (1.905 cm) height. Tests are performed in duplicate, so at least two samples
containers are required per sample. An example is shown in Figure 2.

Note 4-Examples of a sample container can be found at: https://www.mcmaster.com/17805T782/
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Figure 2
Aluminum sample dishes for asphalt emulsion

2.4 Sample containers for use with cutback asphalt. Use round, 4 oz., metal tins, approximately 2.375 in. (6 cm)
inside diameter and 1-11/16 in. (4.3) cm height, as shown in Figure 3 (no lids are used). Tests are performed
in duplicate, so at least two tins are required per sample.

Note 5-An example of 4 oz. metal tin can be found at: https://www.uline.com/Product/Detail/S-
17906SIL/Retail-Boxes/Deep-Metal-Tins-Round-4-0z-Solid-Lid-Silver

Figure 3
4 oz. Metal Tins
25 Syringes for transferring samples into the molds. A 10 ml syringe has been found adequate.
2.6 Spatula for stirring asphalt samples to ensure uniformity.
2.7 Balance, Class G1 in accordance with Tex-901-K, minimum capacity of 500 g, and the ability to hold a
sample mold.
3. MATERIALS
3.1 Asphalt emulsion.
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3.2 Cutback asphalt.
4, PROCEDURE
4.1 Set the vacuum oven to 70°C for asphalt emulsion and 140°C for cutback asphalt. Preheat the oven for a

minimum of 24 hr. to ensure temperature consistency and uniformity. Ensure the oven is at the proper
temperature before proceeding.

42 Determine the vacuum gage setting needed.

421 If the vacuum oven pressure gage reads absolute pressure, the setting should be for 90 mbar +/- 10 mbar
(67.5 mmHg +/- 7.5 mmHg) absolute pressure for testing.

422 If the vacuum oven pressure gage reads relative to atmospheric pressure, use the following equation to
determine the pressure setting to use for testing.

P (v-gage) = P (atm) — P (test)

Where P (-gage) is the vacuum oven pressure gage setting,
P (atm) is the current ambient barometric pressure, and
P (est) is the absolute pressure desired for testing.

43 For asphalt emulsion:

431 Stir the emulsion thoroughly for 1 min. using a spatula.

432 Weigh the sample container and record the mass (A).

433 Tare the balance and use a syringe to transfer 5.20 g +/- 0.05 g of asphalt emulsion to the sample container.

Record the mass poured in the mold (B).
434 Repeat 4.3.2 and 4.3.3 to generate a total of two duplicate samples for residue recovery.

435 Cap the emulsion container immediately after transferring the emulsion into the sample container to ensure
minimum loss of water from container for future use.

43.6 Tip the sample container from side to side to spread the emulsion in the mold to get a uniform thickness of
the emulsion layer.

43.7 While spreading the emulsion in the sample container, keep the walls of the mold clean.

438 Place the sample containers in the oven at 70°C +/- 2°C and apply vacuum for 2 hr.

439 Start the timer once the target vacuum pressure is reached and do not open the door during the test.
4.3.10 After 2 hr. under vacuum, remove the samples from the oven and immediately weigh the molds and record

the mass (C) to calculate the mass loss.

4.3.11 If residue testing is desired, test the residue within 24 hr. from when the samples are removed from the oven.
4.4 For cutback asphalt:

441 Stir the cutback asphalt thoroughly for 1 min. using a spatula.
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4472 Weigh the empty sample container and record the mass (A).

443 Tare the balance and use a syringe to transfer the required amount of cutback asphalt to sample container.
Record the mass poured in the mold (B).
The sample amount is different for each viscosity grade of cutback to adjust for the binder content. Use the
following sample amounts:
MC-30 use 2.40 g +/- 0.05 g.
RC-250 or MC-250 use 1.80 g +/- 0.05 g.
MC-3000 use 1.60 g +/- 0.05 g.

444 Repeat 4.4.2 and 4.4.3 to generate a total of two duplicate samples for residue recovery.

445 Cap the cutback asphalt container immediately after transferring the cutback asphalt into the sample
container to ensure minimum loss of solvent from container for future use.

446 Tip the sample container from side to side to spread the cutback to get a uniform thickness of the cutback
asphalt layer. Slight warming may be necessary for higher viscosity grades.

447 While spreading the cutback asphalt in the sample container, keep the walls of the pan clean.

448 Place the sample containers in the oven at 140°C +/- 2°C and apply vacuum for the specified time.

449 For Rapid Curing Cutbacks use 3 hr. of vacuum oven curing time. For Medium Curing Cutbacks use 4 hr. of
vacuum oven curing time.

4410 Start the timer once the target vacuum pressure is reached and do not open the door during the test.

4411 After the specified curing time under vacuum, remove the samples from the oven and immediately weigh the
sample containers and record the mass (C) to calculate the mass loss.

4412 If residue testing is desired, test the residue within 24 hr. from when the samples are removed from the oven.

5. REPORT

51 Report the mass loss (%) as ((C-B-A)*100/B), to the nearest 0.1%.
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