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List of Changes 

Manuscript:  Pyrolysis of Reclaimed Asphalt Aggregates in Mortar (CVE-5621) 

 

 

Response and Revision made by Author(s) (All additional text, adjustments and changes are 

highlighted in yellow). 

Reviewer #1: 

No Comments Revision/Changes 

1 
Introduction: 
Abstract - should include the methodology 
as well 
 
 
 

We accommodate the methodology in the 
abstract (Page 1) 

 

Asphalt pavement consists of aggregates 

resulting in a waste material at its lifetimes end. 

The aggregates can be reused as basic material 

for asphalt or cementitious binding agents. In 

both scenarios, the recycled aggregates should 

provide a good bond with the binder to achieve 

strength. This study is focused on the reuse of 

recycled asphalt aggregates (RAA) in mortar. 

The major weakness of RAA is the thin oily 

film originating from the asphalt residue, 

weakening the bond with cement. The 

pyrolysis method is accessed in an attempt to 

overcoming this weakness. Three scenarios 

were investigated; the use of virgin aggregates 

(VA), RAA, and pyrolysis recycled asphalt 

aggregate (PRAA) as constituent in mortar. All 

variables were set a constant except for the 

aggregate type, the VA mortar function as 

controlling element. This research is 

methodologically based on experimental data 

conducted in the laboratory, while aggregate 

samples were taken from the field. To analyse 

the influence of pyrolysis to the aggregate-to-

cement bond behaviour, qualitative and 

quantitative data were collected. The 

quantitative data were the mechanical 

properties; the mortar tensile and compression 

strength. The qualitative data were obtained 

from scanning electron microscope readings to 

visually observe the aggregate surface 

roughness and voids including the aggregates 
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cross section, and pre-existing micro-cracks in 

the aggregate-to-cement interface. Supporting 

data were the aggregates’ abrasion rate and 

absorption. The RAA resulted in a significant 

mortar strength decrease. This conclusion was 

supported by the findings of pre-existing cracks 

in the interfacial transition zone. The pyrolysis 

method improved the compression strength, but 

negligibly affected the tensile behaviour. It was 

also found that the compression and tensile 

strength increased as a function of time for both 

RAA and PRAA and a strength convergence 

was reached at 28 days. The PRAA is 

considered an option for reuse in mortar, 

supporting nature conservation. 

2 Introduction: 

Generally, in the Introduction section, 
authors may give emphasis to different 
viewpoints and conditionalities to validity in 
their review. This would provide an 
instructive presentation of review. In 
addition, the authors may also rearrange 
the reviews to accentuate the impact of 
their laboratory study. 

In Introduction, re-arrangement of the reviews 
is made to emphasis sequential parts: the use of 
recycled aggregate asphalt (RAA) in mortar in 
nowadays practice (2nd paragraph), the 
attempts to improve the mechanical properties 
of the mortar by using various aggregate surface 
treatment methods (3rd paragraph); and the 
proposed pyrolysis method as a relatively new 
aggregate surface treatment method (last 
paragraph) 

 

3 
Results and Discussion: 
 
1. Discussion section needs some 
improvement. Authors need to analyse their 
results rather than just simplifying it. Don’t 
forget to do complete research on if the 
results agree or conflict with the previous 
studies. Authors need to evaluate if there 
are any differences and, if yes, what the 
differences are. Comparing the 
development with existing studies helps the 
research to connect any existing debate. It 
also offers a solid base of conclusions. 
2. Authors should also compare their 
findings with those of other studies reported 
in the literature. In comparing, the authors 
can pronounce the authenticity of the 
results, especially when similar procedures 
were used in other studies. Any differences 
in findings can be explained using the 
different peculiarities between the author’s 
study and others. If this consideration is 

An additional paragraph was added to link the 
state-of-the-art on surface treatment of recycled 
aggregate to the pyrolysis treatment (page 9). 

 

4. Conclusion 

 Research on pyrolysis of recycled asphalt 

aggregates is limited. Most of the work on the 

improvement of recycled aggregates do not 

focus on pyrolysis to stabilize the residual film 

surrounding the aggregates. Comparing the 

impact of methods in generally, recycled 

aggregates result in a decrease in strength due 

to the residue of previous binding agents and the 

non-standard quality of the original material as 

stated in the majority of previous research 
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carefully made and implemented, the 
authors may likely find evidence-based 
explanations for their findings. 

works. The attempt to remove the residual film 

using a broad range of methods, showed that the 

mechanical properties of the new composite 

using mortar or asphalt as binder, improved, but 

could never reach the strength of the original 

virgin aggregates. The findings of this study are 

in line with these findings. A deviation is seen 

in the behaviour in tension. While surface 

treatments influenced the compression strength 

positively, a contradictory result was observed 

for the PRAA in tension. The treatment did not 

enhance the tensile strength. The research 

concluded the following. 

 

4 Others: 
English needs enhancement. Some 
grammatical errors 

Due to the limitation in submission time, we 
the authors are more then willing to send the 
article to a proofreading service in the UK, 
when an extension could be granted 

 

Reviewer #2: 

No Comments Revision/Changes 

1 
Introduction: 
Description of methodology should remove 
from introduction. "To analyse the influence 
of RAA and PRAA on mortar, the 
physical............and the interface between 
the aggregates and cement". 
 

 
The description of methodology has been 
removed from Introduction section. 

2 Introduction: 
The gap of knowledge between current and 
previous study must be highlight clearly 
 
 

A new paragraph and statement were added in 
the Introduction to highlight the gap between 
the current and previous studies (page 2). 
 
The use of recycled asphalt aggregate (RAA) in 

mortar has been widely studied (Sola & 

Ozyazgan, 2019; Debbarma et al., 2020; 

Abraham & Ransinchung, 2018; Shi et al., 

2020). In general, RAA from road scarifying is 

used directly as a constituent in mortar. The 

studies concluded that the use of RAA in mortar 

decreases the mechanical properties as a 

function of asphalt content in the RAA. The 

main source of this depreciation is the poor 

bond. Debbarma et al. (2020) recommends 

applying surface treatments (mechanically or 
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chemically) to removing the residue from 

surface to stabilize the aggregate.  

 

This work is focused on the reuse of RAA in 

mortar. The focus is directed on mortar, since 

the behaviour of mortar represents a wide range 

of cement-made products such paving blocks, 

concrete and masonry. Three types of aggregate 

were used: virgin aggregate (VA), recycled 

asphalt aggregate (RAA), and RAA after 

removing the thin asphalt film using the 

pyrolysis method (designated as pyrolysis 

recycled asphalt aggregate (PRAA)). The 

Pyrolysis method is a unique new surface 

treatment method to remove and stabilize the 

residual asphalt film by heating, and is expected 

to contribute to increasing the mechanical 

properties of mortar due to an aggregate-o-

mortar bond improvement. 

 

References 

 

Debbarma, S., Selvam, M., & Singh, S. (2020). 

Can flexible pavements’ waste (RAP) be 

utilized in cement concrete pavements? – A 

critical review. Construction and Building 

Materials, 259, 120417. 
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2020.120417 

 

3 
Methodology: 
The procedure of SEM test must explain in 
detail, not only brief of objectives the test. 
Example, how the sample preparation? 
 

The procedure of SEM readings is explained in 
brief (page 7). 
 

3.2. Aggregate characteristics and SEM 

analyses 

 

 Scanning electron microscope analyses is a 

procedure to visualize a surface using a beam 

of electrons. The specimen is placed in a 

vacuum environment preventing reactions 

between molecules and atoms outside the 

specimen with the electrons. An electron gun 

fires the beam to the specimen’s surface. The 

electrons create a range of other electrons, 
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protons and irradiations depending on the 

characteristics of the specimen. A combination 

of lenses is used to read the reflected electrons 

to form an image, interpretable to the eye. 

 

 

Editor & Secretariat: 

No Comments Revision/Changes 

1 
It is suggested to include at least 3 relevant 
IJTech articles as references 

Three relevant IJTech articles has been 
added. 
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