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Foreword

NTRO Best Practice Methods exist to articulate how a transport network owner or operator should require a
specific, contemporary issue/challenge to be solved/resolved to ensure that it is delivering positive outcomes
and meeting its statutory safety-, serviceability- and sustainability-related obligations effectively and
efficiently. Rather than being totally prescriptive, NTRO Best Practice Methods identify the key building
blocks to be followed to arrive at a desired outcome or solution and how they interrelate and combine. They
are supported by NTRO and other specifications and/or test methods that set out which things must be done
and specifically how they are to be done.
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Disclaimer and Conditions of Use (NTRO Best Practice
Guides/Models/References)

By accessing or using this NTRO Best Practice Guide/Model/Reference, you acknowledge and agree to
these Disclaimer and Conditions of Use.

1. This NTRO Best Practice Guide/Model/Reference is technical guidance intended for use by
appropriately qualified professionals. It sets out methods and minimum requirements but does not
replace project-specific engineering judgment, statutory duties, or jurisdictional specifications. Where
this guide/model/reference differs from any applicable law, regulation, or agency specification, that
law, regulation or agency specification prevails.

2. NTRO does not warrant that this guide/model/reference is complete, error-free, or that it is fit for any
particular purpose. To the maximum extent permitted by law, NTRO excludes all warranties,
guarantees and representations (including under the Australian Consumer Law) relating to the
guide/model/reference or its use. Users are responsible for the following:

— determining whether the guide/model/reference is appropriate for their circumstances;

— selecting acceptance limits and frequencies where the guide/model/reference leaves these to the
user;

— ensuring conformity with local specifications, contract terms and project-specific requirements.

3. No reproduction of third-party standards content. References to Austroads, AS/NZS, I1SO or
jurisdictional specifications are by citation only. Users must obtain and consult the official documents;
NTRO does not reproduce protected text, tables, or figures from those third-party standards, and
users must not copy such content from this guide.

4. Versioning and updates. Only the current version of this guide/model/reference published on NTRO’s
LMS/website at any point in time is current. NTRO may update, correct, suspend, or withdraw this
guide/model/reference at any time and may issue notices or errata without individual notification.
Users must check that they are using the current version before relying on this guide/model/reference.

5. Limits on liability. To the maximum extent permitted by law, NTRO is not liable for any indirect, special
or consequential loss, loss of profit, loss of opportunity, delay or disruption costs arising out of, or in
connection with the use of, or reliance on, this guide/model/reference. Where liability cannot be
excluded, NTRO's liability is limited to the re-supply of the guide/model/reference or the cost of
re-supply of the guide/model/reference.

6. Independence and conflicts. NTRO maintains appropriate separation between the authorship of any
standards and Best Practice Guides/Models/References and any certification or assessment activities.
Publication of this guide/model/reference does not constitute approval, endorsement, or certification of
any product, process, organisation, or project.

7. Patents and proprietary methods. Implementation of this guide/model/reference may involve
third-party intellectual property, including patents or proprietary methods. Users are responsible for
identifying and obtaining any necessary licences. NTRO does not grant any rights relating to any
third-party IP.

8. Governing law. This notice is governed by the laws of Victoria, Australia, and disputes are subject to
the non-exclusive jurisdiction of its courts. You submit to the non-exclusive jurisdiction of the courts of
Victoria and any courts that may hear appeals from those courts.

COPYRIGHT

© NTRO 2025. This work is copyright. Apart from any use as permitted under the Copyright Act 1968, no
part may be reproduced by any process without the prior written permission of NTRO.
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1. Introduction

1.1 Background Information

Sprayed seals are a widely used pavement surfacing treatment in Australia, utilised for their cost efficiency
and reliable performance. Oxidation of sprayed seal binders is a critical factor when assessing the condition
of sprayed seals.

1.2 Test Method Scope

This test method sets out a procedure for the rapid on-site measurement of bituminous binder oxidation
using a portable Fourier Transform Infrared spectroscopy (FTIR) device. The FTIR spectrum can be used
on-site to measure an oxidation peak to assess how oxidised a bituminous binder is.

The scope of this test method includes FTIR testing of sprayed seal binder samples that have been collected
either from an aggregate particle removed from the sprayed seal or were removed directly from between
aggregate particles within the sprayed seal.

1.3 Objectives

The objective of this test method is to provide a rapid, field-based method for assessing the oxidative aging
of bituminous binders in sprayed seals using portable FTIR spectroscopy, enabling timely evaluation of a
binder’s condition without the need for laboratory extraction or processing.
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2. Equipment

The following equipment is required:

1.

a portable FTIR spectrometer with a diamond crystal light source covering an appropriate range
(e.g. 4,000 — 450 cm-') and an adequate, portable power source to enable its use in the field.

The FTIR instrument and software should be maintained at regular intervals, in accordance with the
quality assurance procedures applicable to the manufacturer’s requirements. Regular checks should also
be conducted to ensure the instrument is in good working order.

a portable computer capable of operating the manufacturer-supplied software to control the FTIR
instrumentation, collect data and allow data manipulation
Ensure the system is suitable for offline use, so no network capabilities are required.

a soft cleaning material — e.g. lens cleaning tissue or other soft material that can be used to clean the
FTIR surface

a metal spatula

an extraction device — screwdriver or other suitable extraction implement used for the removal of
aggregates or binder from the test specimen

kerosene or other suitable solvent used to clean binder from the FTIR crystal

acetone or isopropyl alcohol, or a cleaning solvent that will not leave a residue, to clean the FTIR crystal
prior to testing.
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3. Sample Collection

A binder sample shall be collected either from an aggregate particle removed from the sprayed seal surface
(Figure 3.1), or it shall be removed directly from between aggregate particles within the seal surface itself.

Figure 3.1:  Aggregate collection in the field

The procedure for sample collection is as follows:

1. Using the extraction device and taking care to minimise contaminants in the sample (e.g. dirt or dust
particles), collect either:

a. asingle aggregate particle from the top layer of the sprayed seal at the field site
b. sample of the binder directly from the sprayed seal.
2. Using the metal spatula or a clean extraction device, scrape a small amount of binder from either the:
a. extracted aggregate particle
b. sampled binder.
3. The sample is ready for testing as per Section 4.
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4. FTIR Analysis

4.1 Preparation of the FTIR Instrument

1. Ensure the portable FTIR battery and laptop device are fully charged prior to use in the field.
2. Connect the portable FTIR to the laptop device with the supplied cable.

3. Turn both devices on and ensure the laptop recognises the connection. Wait for the FTIR to warm up for
the recommended amount of time (if required by the manufacturer’s instructions).

Log onto the FTIR software.
5. The following are recommended software settings for the FTIR instrument:
a. Ordinate units: absorbance (A)
b. Resolution: 4 cm!
c. Scan type: sample
d. Accumulation: 4 scans.

6. Apply a small amount of kerosene to a soft cleaning material. Clean the FTIR crystal with the soft
cleaning material and allow the kerosene to evaporate.

Note: Care must be taken to avoid scratching or abrading the FTIR crystal.

7. Apply a small amount of acetone to a separate soft cleaning material and clean the crystal again to
remove any residue. Ensure the acetone has fully evaporated before proceeding.

8. Using the FTIR software, run a background test.

4.2 FTIR Testing Procedure

The procedure for FTIR testing is as follows:

1. Using the metal spatula, press a small amount of the binder sample collected as described in Section 3
directly onto the clean FTIR crystal.

The sample size needs to be large enough to completely cover the FTIR crystal and approximately
2—-3 mm thick (Figure 4.1).

Figure 4.1:  Binder sample on FTIR instrument crystal
: b |
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2. Input the appropriate sample identification information into the software. Refer to Appendix A for
appropriate sample identification terms.

3. Initiate the FTIR scan using the software.
4. Once the scan is complete, save and/or export the spectrum in the appropriate FTIR output format.

Note: The spectrum can also be exported into other formats (e.g. a Microsoft Excel spreadsheet) as
required.
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Apply a small amount of kerosene to a soft cleaning material(s). Clean and remove all the binder sample
from the FTIR crystal. Allow the kerosene to evaporate.

Apply a small amount of acetone to a separate soft cleaning material and clean the crystal again to
remove any residue. Ensure the acetone has fully evaporated before proceeding.

NT-TMO01.04-01:2025 5
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5. Analysis

To assess the degree of oxidation in bituminous binders, the carbonyl peak area in the FTIR spectrum is

calculated using the following procedure:

1. Define the baseline: use the FTIR software to draw a linear baseline between the wavenumbers
1,754.4 cm™" and 1,645.4 cm™" on the FTIR spectrum. These points represent the boundaries of the
carbonyl absorption region (as indicated by the red triangles in Figure 5.1).

2. Integrate the area: using the FTIR software, calculate the area enclosed between the FTIR spectrum and
the defined baseline within the range of 1,754.4 cm™" to 1,645.4 cm™". This integrated area corresponds

to the carbonyl peak and is shaded grey in Figure 5.1.

Example spectrum demonstrating the calculation of the carbonyl peak

Figure 5.1:

[(i75aa7]
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6. Reporting

The following shall be reported:

1. sample identification as per Section 4.1 Clause 2

2. sample spectra as obtained from Section 4.2 Clause 4

3. calculated carbonyl peak area as obtained from Section 5.
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Appendix A  Sample Identification

The sample identification shall include sufficient information to enable clear and reliable tracking. It is
recommended this includes:

e the location:

road ID
lane/direction ID
GPS coordinates

point of extraction (i.e. inner wheelpath (IWP), outer wheelpath (OWP), between wheelpaths (BWP),
centreline (CL), shoulder, etc.)

e date sampled

e person/s taking sample

e any other unique identification data or observations related to the sample taken.
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