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Abstract: Several studies aim to reduce surface 
temperatures and improve the performance of hot 
mix asphalt. These studies have occurred to reduce 
the global warming phenomena and economic 
concerns. We're researching how organic materials 
affect the viscosity of modified asphalt. Asphaltan A, 
Asphaltan B, Asphaltan C, and T-grade are organic 
additives.  temperatures with the asphalt binder were 
employed in the current study.  These organic 
additives were used to improve the characteristics of 
hot-mix asphalt. In addition, it increases the 
durability, and lifespan of pavement and reduces 
mixing and compaction temperatures. A penetration 
grade bitumen of 40/50 was used in this study. Then, 
pure bitumen was added to the organic additives to 
modify binders containing varying concentrations of 
each additive. Physical properties were performance 
at different levels of additives. In the research, 
conventional bitumen/asphalt should be adjusted 
due to climate conditions, strong traffic loads, and 
growing axial loads. As a result, asphalt mixtures 
comprehending bitumen with a high penetration 
index are less prone to low-temperature cracking and 
irreversible deformation. Traditional asphalt studies 
found that bitumen samples with the softening point 
of warm mix asphalt additives were greater rate, and 
were less susceptible to temperature changes. The 
introduction of organic compounds increased the 
penetration and softening point of the asphalt 
substantially. This indicated that the stiffness and 
thermal expansion of the binder had gotten better.  

Keywords: Organic additives; warm mix asphalt; 

asphaltan A; asphaltan B; asphaltan C; T-grade 

temperature  

1. Introduction  

The traditional Hot Mix Asphalt is used in the 

majority of field road systems in different 

Countries (HMA). The attention to utilizing 

WMA for pavements its different advantages 

over conventional HMA. The two most 

frequently mentioned benefits are lower fuel 

costs and lower hazardous emissions. Fuel 

savings are mentioned from some technologies 

reporting possible economies of lower mixture 

production temperatures, reduced air pollution ,

Carbon dioxide (CO2), and Nitrogen oxide 

(NOX). Sulfur dioxide (SO2), Carbon 

Monoxide (CO): Warm Mix Asphalt  In recent 

decades, WAM technologies have garnered 

interest in Europe and the United States, 

including Australia and the United States of 

America.) [1]. In addition, the influence of the 

thermal expansion factor in terms of stress 

intensity factor, and the stress states within the 

asphalt concrete pavement influence fracture 

propagation [2]. Asphalt binders are obtained 
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from crudes, which are the most important 

cement in road surface mixtures around the 

world [3]. WMA technologies aim to achieve 

needed durability that is comparable to better 

than Pavement structures. The world's most 

commonly used WMA production technologies 

in Europe (Aspha-Min®, WAM-Foam®, and 

Low-Energy Asphalt®) are all patented 

technology mechanisms that are defined further 

down. In South Africa, a fourth proprietary 

product (Sasobit®) was created. Asphaltan B is 

another produced good that is currently 

undergoing little research and is used in Europe 

[3, 4]. At a given temperature, all of these 

technologies enable the creation of WMA by 

decreasing the viscosity and/or increasing the 

volume of the asphalt mix [5]. 

Jenkins et al. [6] proposed a new method for 

treating foamed bitumen that was half-warm. 

They looked into the ideas and advantages of 

heating a diverse range of aggregates to 

temperatures above surrounding air but below 

100°C before applying foamed bitumen.  

Asphalt binders are complex materials due to 

their pattern of a wide range of organic 

molecules [7]. At temperatures above their 

softening point, organic additives reduce heavy 

crude viscosity [8]. Yao. et al [7] explain that it 

is an intricate mixture made up of many 

hydrocarbons with various molecular weights. 

Consequently, they could be used to lower 

asphalt mixture manufacturing temperatures. In 

addition, Pereira, et al. [9] stated chemical 

agents, on the other hand, behave as an 

emulsifier, reducing the frictional forces 

between the binder and the aggregate, which 

recovers the covering and lowers manufacturing 

temperatures. As a result of fuel burning fossil 

fuels, warming is now one of the world's most 

pressing issues since the early twentieth Button, 

[9]. Methods using surfactants, organic 

additives, foam asphalt, and rod surface 

mixtures are indeed the four major types of 

warm-mix asphalt. techniques[4,10].At 

temperatures above their melting point, organic 

additives reduce asphaltic viscosity, they can 

also be used to lower the temperature of asphalt 

manufacturing[11].  

To achieve this goal, with the above, WMA 

technologies modify binder characteristics such 

as viscosity or interfacial tension. just about any 

situation, the lower blending temperatures have 

raised questions about the mix's performance. In 

this vein, it is assumed that the WMA mixtures 

will be thoroughly evaluated and characterized 

to ensure adequate performance [12,14]. Warm-

mix asphalt technology includes the organic 

additive technique as a major area. It really can 

decrease viscosity and also has a noticeable 

impact on asphalt effectiveness, particularly the 

concept or phenomenon at elevated heat. 

2. Potential Advantages 

 Warm Mix Asphalt (WMA) is an innovation 

that lowers the temperature of manufacturing 

and compaction. 

Environmentally. Because the temperature is 

essentially zero and the air quality is poor, 

steam and greenhouse present in the atmosphere 

(resulting in less Carbon dioxide and other 

carbon pollution) are reduced [13, 12,15]. 

Production - The ageing process of the 

bituminous mix during the manufacturing and 

paving processes is closely monitored, which 

improves the pavement's reparability. 

Paving - By lowering bitumen viscosity at 

paving temperature, compaction and workability 

are improved [16]. The long-term distance 

increases as the construction season progresses. 

As a result of a low starting temperature, the 
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pavement cooling time is reduced. Because 

emissions, odour, and fumes are reduced, it is 

convincing to the public in the vicinity of work 

and production sites deviation. 

3. Laboratory Works and Materials 

The present study is shown in Fig.1, this figure 

describes the work plan for this study, materials 

such as additives with percentages, and the work 

plan. 

 

 
 

Figure 1. Workplan for the current study 

3.1 Materials 
 

3.1.1 Base Binder and Tests 
 

The major characteristics of a base binder (BB) 

with a grade 40/50 penetration can be found in 

Table 1. This binder was obtained from the Al-

Durah refinery in southern Baghdad. Specimens 

were subjected in sample containers basically as 

specified and employed in a water bath for 1 to 

1.5 hours well before the test at the specified 

temperature to measure penetration test as clear 

in standard pentation test.  

 

 

Table 1. Properties of Base Bitumen 

Binder Tests Result Require ASTM 

Design 

Penetration, 

0.1mm 

47 40-50 D 5[24] 

Ductility; cm 133 > 100cm D113[18]    

Softening 

Point, °C 

52 50-58; °C D36[19] 

Flashpoint, °C 253 > 230 °C D92[20] 

 

 T ASPHALTAN A  ASPHALTAN B ASPHALTAN   C 

5 2.5 3.5 4.5 

Basic Properties  

 Flash point Softening Point Ductility Penetration Test     

 Modify with Organic Materials   

Asphalt binder 40/50 

Ductility test  

 
Penetration 

Test 

Flash point 

 
Softening point 

 

3.5 2.5 4.5 2.5 3.5 4.5 2.5 3.5 4.5 4.0  
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The effect of the properties on the base binder 

of this study, 4 percent organic materials were 

used, these materials (T) grade temperature, 

ASPHALTAN A, ASPHALTAN B, 

ASPHALTAN C. The properties, however, of 

these additives as shown in Table (2).  

Table 2. Lists the various WMA items that are commonly used, as well as their intake and decreased temperature 

ranges 

Product 

Company 
Description Additive/Dosage Production 

temperature (or 

reduction ranges) 

Asphaltan A Romonta GmbH 
Refined Montan wax 

with fatty acid amide 

2-3% by weight of 

bitumen 
20°C-30°C 

Asphaltan B Romonta GmbH 
Refined Montan wax 

with fatty acid amide 
2-4% by bitumen weight 20°C-30°C 

Asphaltan C Romonta GmbH 
Refined Montan wax 

with fatty acid amide 
2-4% by bitumen weight 30°9C-40°C 

T 

(temperature) 

Limited liability 

company “SPK 

Resource “Moscow 

 
3.5-5% 

by bitumen weight 
 

 

Bennett et al. [17] stated that Asphalt binders' 

ageing qualities are often studied in laboratory 

settings through the measurement of their 

physical and chemical characteristics (e.g., 

softening point, penetration, consistency, and 

complex modulus) before and after artificial 

ageing. 

The Bitumen tests were applied to calculate the 

properties of this original bitumen and how 

additives affect them. As a result, Tests for 

ductility, softening point, ring and ball 

technique, and penetration were conducted at 

ambient temperature. Furthermore, each case's 

penetration index was considered. The standard 

penetration at 25 °C[18-22], which proves 

bitumen viscosity in the hard form, is the most 

important laboratory test for determining. The 

Bitumen tests were applied to calculate the 

properties of this original bitumen and how 

additives affect them. As a result, penetration 

test, ductility, and softening point at ambient 

temperature were carried out   [21].  

 

 

3.1.2 Penetration Index (PI) Calculation  
 

The penetration index is calculated under the 

assumption that bitumen has a penetration of 

800 at the softening point of the Ring & Ball 

test (See Fig. 2). Pfeiffer and Van Doormaal 

[23] computed the penetration value for the 

bitumen viscosity at the softening point 

temperature.  

By directly measuring the ASTM softening 

point temperature and linearly calculating the 

logarithm of penetrating with temperature, they 

found that many, but not all, bituminous had a 

penetration of 800 mm.  

In addition, [24] discovered that the temperature 

rise was roughly linear at any location on the 

asphalt's surface. Furthermore, direct tests have 

demonstrated that at their softening point 

temperature (13 000 poise), the bulk of bitumen 

has a viscosity of approximately 1300 Pa [24]. 

For the same reason, the PI can be used because 

it is a clear indicator: (1) The values of A and 

the PI can be computed using penetration 
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observations at two distinct temperatures, T1 

and T2.  

Plotting the logarithm (base 10) of penetration, 

log pen, against temperature, T, as shown in (2), 

yields a straight line. In the case when A is a 

constant and K is not, the temperature 

sensitivity is represented by the slope of the line 

in Fig. 2. The fact that A's value varies between 

about 0.015 and 0.060 suggests.  

 

 
 

Figure 2. Using a nomograph, the softening point 

temperature and penetration value at 25 degrees were 

found to be the bitumen penetration index.[25]. 

log P = At + K                                    ( 1)  

Where 

 A = The temperature susceptibility, 

 P = Penetration at temperature, and  

 T K = Constant. 

The most crucial laboratory test for figuring out 

bitumen type is the normal penetration at 

ambient temperature (25 °C), which 

demonstrates bitumen viscosity in the hard state. 

The bitumen gets softer with a higher 

penetration value. 

The greatest used experimental technique for 

determining bitumen flexibility is the point at 

which it softens (Ring and Ball) approach. 

Plasticity is the capacity of persistent materials 

to change shape over time without attempting to 

shatter while under stress. 

The heat sensitivities of a group are shown by 

the penetration index (PI). The softening point 

and a known penetrate standard value of 

ambient temperature are used in the calculation. 

 The PI can be estimated using the nomograph 

as seen in Fig. 2 built on the penetration at 25 C 

and the softening point temperature. 

The more quickly the binder's firmness changes 

with temperature, the lower the penetration 

index (PI). As demonstrated below, a penetrate 

index is computed using (2).  

 𝑃𝐼 =  
20(1−25𝐴)

1+50𝐴
                                   (2) 

Where 

PI: Penetration Index  

A = The temperature susceptibility. 

 

3.1.3 Organic Additives Materials 

A Romonta GmbH company Amsdorf, 

Germany supplied the organic WMA additive 

used in this study. These natural WMA 

additives are an aliphatic polyester 

polymethylene hydrocarbon with a transition 

temperature of roughly 120°C [12], as shown in 

Table 2. At temperatures above 140°C, it is 

highly soluble in bitumen. 

The bitumen blends that were tested were virgin 

bitumen, bitumen with percent synthesized 

Asphaltan(A) by bitumen weight +2.5,3.5, 4.5, 
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percent synthesized Asphaltan (B) by bitumen 

weight +2.5,3.5, 4.5, percent synthesized 

Asphaltan (C) by bitumen weight +2.5,3.5, 4.5, 

and percent synthesized Grade (temperature) by 

bitumen weight 2.5,3.5,4,4.5,5, Except for T 

(Temperature) liquid form, these are usually 

supplied in pellets or flakes, as shown in Fig 3.  

 T grade  

This material was obtained from the Limited 

liability company "SPK Resource" Аль-

Карагули М.М./, in label number be found in 

Table 2. 

 Asphaltan A 

This specifications material is Pastilles 1 – 4 

mm: at least 95 %, a field of application of 

quantity use is 2-3% by weight of bitumen 

content this shown in Fig.3(a). 

 Asphaltan B  

0-2mm Pastille of delivery specifications, 

Quantities of use:2-3 % by weight of bitumen. 

(Related to the bitumen content) as shown in Fig 

3(b). 

 Asphaltan C 

Delivery specifications are Pastilles 0 – 4 mm: 

at least 95 %, quantities of use: 2 - 3 % by 

weight of bitumen. (Related to the bitumen 

content) this shown in Fig. 3(c). 

 

(a) Asphaltan A, (b) Asphaltan B, (c) Asphaltan C 

Figure 3. Scheme of WMA additives classifications 

 

4. Results and Discussions 
 

4.1 Softening Point Results  
 

Table 1 shows the traditional properties of 

bitumen tested when a bitumen original without 

additives was studied.  However, the different 

additives and percentages are represented from 

Table 3 to Table 6. These additives are available 

as Asphaltan T (grade temperature), Asphaltan 

A, Asphaltan B, and Asphaltan C. Fig. 4-d 

shows the softening point and penetration test 

for T (grade Temperature) additive in 

(2.5,3.5,4,4.5, and 5) percent by weight of 

bitumen investigated, as an example. In  [26],  a 

similar chart was recently disclosed. 

Table 3.  Properties of bitumen with different Percent of T grade (temperature) 

Binder Tests 
Origin 

asphalt 
 Percent of additive T  Require 

ASTM 

Designation 

 
 2.5 3.5 4 4.5 5 

  
Penetration, 0.1mm 47 44.5 60 70 78 99 40-50 D5 

Ductility, cm 133 147 141 145 145 165 >   100cm D113 

Softening Point; °C 52 52 41.7 44.2 43.5 44 50-58; °C D36 

Flashpoint, °C 253 233 268 269 270 <273°C > 230 °C D92 
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Table 4.    Properties of bitumen with different Percent of Asphaltan A 

Binder Tests origin asphalt Percent of additive Asphaltan A Requirements 
ASTM 

Designation 

 
 2.5 3.5 4.5 

  
Penetratio0.1mm 47 50 44 43 40-50 D 5 

Ductility, cm 133 137 105 100 >   100cm D.113 

Softening Point, °C 52 70.4 78 80 50-58; °C D;36 

Flashpoint, °C 253 267 268 270 > 230 °C D92 

 

Table 5. Properties of bitumen with different Percent of Asphaltan B 

Binder Tests Origin asphalt Percent of additive Asphaltan B Requirements 
ASTM 

Designation 

 
 2.5 3.5 4.5 

  
Penetrant, 0.1mm 47 43 40 35 40-50 D 5 

Ductility, cm 133 125 110 115 > 100cm D.113 

Softening Point, °C 52 66.2 76.5 70.5 50-58; °C D;36 

Flashpoint, °C 253 267 269 271 > 230 °C D92 

 

Table 6. Properties of bitumen with different Percent of Asphaltan C 

Binder Tests Origin asphalt Percent of additive Asphaltan C Requirements 
ASTM 

Designation 

 
 2.5 3.5 4.5 

  
Penetrant, 0.1mm 47 47 44 38 40-50 D 5 

Ductility, cm 133 135 130 120 > 100cm D.113 

Softening Point, °C 52 55.1 53.2 60.1 50-58; °C D;36 

Flashpoint, °C 253 264 267 268 > 230 °C D92 

 

The 52–44 degree range represented the 

softening point. Celsius and the penetrate test 

from 44.5 to 99 mm in Fig. 4-d. The 

concentration data, however, show that 

practically all of the samples have lower T 

(grade Temperature) additive values. It 

illustrates how the penetration rose as more 

additive T was applied to the bitumen. 

Differences have been signified in Fig.4, as a 

sample test.  A comparable Fig. 4-d resulted 

from these additives as a decrease in penetrating 

and an increase in softening point. Increased 

softening point is beneficial because bitumen 

with a greater softening point may be less prone 

to permanent deformation (rutting) [27-28].  
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Figure 4. Penetration test, Ductility test, flash point, and Softening point for plot of different percent organic additives 

Asphaltan A, Asphaltan B, Asphaltan C, T GRADE, and Origin asphalt. 
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4.2 Results of Penetration Index (PI) 

Organic (applicable to all contents) WMA 

additions may begin to reduce the softening 

point of bitumen (as indicated by the penetration 

index-PI). Reduced PI value is shown in Fig. 5 

greater temperature sensitivity. Table 7 shows 

that as the WMA additive level increases, all 

WMA samples display decreased temperature 

susceptibility than basic bitumen.  

Table 7.  Results of ductility ratio for asphalt Modified   

Percentage 

of additive 

Asphaltan 

A 

Asphaltan 

B 

Asphaltan 

C 

Asphaltan 

T 

Decreased ratio (%) 
Increased 

ratio (%) 

2.5 0.75 6 1.5 11 

3.5 21 17 2 6 

4 - - - 9 

4.5 25 13 10 9 

5 - - - 24 

 

Fig. 4 demonstrates that the bitumen sample has 

appropriate temperature sensitivity and 

specificity for PI values. Furthermore, the 

bitumen having organic additive exhibits the 

lowest temperature resistance of all additives, 

but only in certain ranges.   

Natural additives could be used in areas with a 

wide range of climatic change because bitumen 

altered with different additives, such as 

Asphaltan A, Asphaltan B, Asphaltan C, and T 

temperature, maintains its physicochemical 

characteristics in optimal conditions while 

having a steadily increasing softening point. 

Asphalt mixtures with a greater PI bitumen are 

often more impervious to low-temperature crack 

propagation and elastic modulus [29]. 

Fig. 4-d depicts the effect of various T-grade 

(Temperature) concentrations on the softening 

point. When compared to the base bitumen, the 

addition of additives to asphalt penetration 

grade 40/50 slightly raises the softening point. 

The overall softening points 

for the various concentrations of T-grade 

bituminous are in a limited set, indicating that 

T-grade temperature has very little influence on 

softening point rise. Overall, the reduced 

penetration value and rising softening value of 

T-grade modified bitumen indicate increased 

binder toughness and stiffness, which are 

beneficial in the fuel industry. 

 

Figure 5. Penetration index of modified asphalt mixture 

 

4.3 Results of the Ductility of Modified Binder 
 

Fig. 6 shows the ductility test with different 

percent of additives, a ductility test provides a 

measure of the asphalt cement's tensile qualities 

as a measure of how far it can extend before 

fracturing.  The values of ductility for the 

original and modified asphalt cement are shown 

in Figure. By comparing the results with the 

value of the original asphalt, it was found that 

the ductility of the substituted asphalt cement 

with Asphaltan A®, Asphaltan B®, and 

Asphaltan c® decreased as the proportion 

increased from 2.5% to 3.5% by the weight of 

the binder. 
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Figure 6. Relation between ductility with a different 

percent of additives. 

5. Conclusions  
 

Many significant findings of this study are as 

follows: 

The results of this study showed that additional 

material is an essential component in 

understanding how rheological qualities in 

asphalt binders reduce viscosity. These additives 

include the Asphaltan A, B, C, and T grades.    

According to the penetration index–PI, 

conventional asphalt testing showed that 

bitumen samples with WMA additions had a 

lower temperature susceptibility and a higher 

Softening point. Greater temperature sensitivity 

is indicated by a lower PI value. Asphalt 

mixtures comprising bitumen with an increased 

PI are less prone to experience persistent 

deformation and low-temperature cracking.  

In conclusion, Asphaltan A, Asphaltan B, 

Asphaltan C, and T grades are excellent 

compounds being used as an additive in warm 

mix asphalt because they enhance the binder's 

rheological properties.  

The bitumen additives have the ability to 

decrease bitumen viscosity at varying quantities 

without significantly altering the composition of 

the asphalt mixture.  

The primary conclusions of the paper are as 

follows: The penetration and softening point of 

the asphalt were significantly increased by the 

addition of organic additives. This demonstrated 

that both the binder's thermal expansion and 

stiffness had improved. Rising ductility values 

were attributed to the addition of organic 

additive, with increments of 2.5% placing them 

higher than 3.5 and 4.5 percent.   
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