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Abstract 
The compositions were prepared on the basis of organic acids for the 

activation of carbonated stone powders, physical-chemical properties and 

the activating features of the compositions were studied. Natural petroleum 

acids, distilled, cube residue of obtained after distillation, soapstock taken 

during refining of plant oils has been used as natural organic acids 
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At present, the use of carbonated powder in road construction is extensive [1]. However, 

when these stone powders gradually become soluble in water, the exploitation properties of the 

road become worse and the expiration period is dramatically reduced. Therefore, it should be 

activated with organic reagents to prevent carbonated stone powder from becoming soluble in 

water [2, 3]. Various organic compounds can be used for this [4]. 

As an activator, you need to select organic substances that are rich in raw materials, 

whether cheaper or have high activating properties. In most cases, the use of the activator 

requires heating (100-120
0
C), which increases energy costs, including fuel costs [5]. 

Given the above, we have used natural petroleum acids and obtained soapstock from 

refining of cotton oil such as the activator of carbonated stone powders It should be noted that, 

natural petroleum acids – are obtained from sodium salt of natural petroleum acids obtained from 

alkaline purification of kerosene fraction of Baku oils. Soapstock is obtained during the refining 

of cotton oil, but there is no wide application area. Soapstock contains saturated and unsaturated 

fatty acids. In addition to these acids, there are other organic compounds in the composition of 

soapstock. We also use acids obtained from the hydrolysis of cotton oil (CO) such as plant origin 

acid.  

It should be noted that, the activating reagents form an insulating layer on carbonated 

powder, it also reinforces the connection with bitumen by preventing interactions with water.  

Experimental Part 

The activating compositions have been prepared on the basis of NPA, NPA distillation, 

cube residue of NPA distillation and soapstock. Compositions were made by mixing the 

components at half an hour at 55-65
0
C. The compound of compositions based on NPA and 

soapstock is as follows: 1) NPA: soapstock  in 1:1  mass ratio; 2) NPA: soapstock  in 1:2  mass 

ratio; 3) NPA: soapstock  in 1:3  mass ratio; 4) NPA: soapstock  in 1:4  mass ratio; 5) NPA: 

soapstock  in 1:5  mass ratio; 6) NPA: soapstock  in 1:6  mass ratio; 7) NPA: soapstock  in 1:7  

mass ratio; 9) NPA: soapstock  in 1:8  mass ratio; 10) NPA: soapstock  in 1:9  mass ratio; 11) 

NPA: soapstock  in 2:1  mass ratio; NPA: soapstock  in 3:1  mass ratio; 12) NPA: soapstock  in 
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4:1  mass ratio; 13) NPA: soapstock  in 5:1  mass ratio; 14) NPA: soapstock  in 6:1  mass ratio;  

15) NPA: soapstock  in 7:1  mass ratio; 16) NPA: soapstock  in 8:1  mass ratio; 17) NPA: 

soapstock  in 9:1  mass ratio 

Physical and chemical properties of the compositions are given in Tab. 1. 

Table 1. Physical-chemical properties of the prepared compositions based on NPA and 

soapstock 

Compositions 

numbers 

Kinematic viscosity,  

mm
2
/sec, at 20

0
C 

Freezing 

temperature, 
0
C 

Density, g/cm
3
, 

at 20
0
C 

1 82.650 -18 0.9510 

2 It can not be determined 

because the substance is 

solid 

-2 It can not be determined 

because the substance is 

solid 

3 “__________” 30 “__________” 

4 “__________” 10 “__________” 

5 “__________” 0 “__________” 

6 “__________” 0 “__________” 

7 “__________” 0 “__________” 

8 “__________” 0 “__________” 

9 “__________” 0 “__________” 

10 127.24 -20 0.9504 

11 98.457 -10 0.9501 

12 85.549 -20 0.9507 

13 69.143 -32 0.9522 

14 76.145 -25 0.9512 

15 72.461 -22 0.9516 

16 67.461 -20 0.9520 

17 66.507 -25 0.9527 

The compositions of distilled NPA with soapstock were also prepared: 

Distilled NPA (I); Soapstock (II).  

1) I + II  in 1:1  mass ratio; 2) I + II  in 1:2 mass ratio; 3) I + II  in 1:3  mass ratio; 4) I + II  

in 1:4  mass ratio; 5) I + II  in 1:5  mass ratio; 6) I + II  in 1:6  mass ratio; 7) I + II  in 1:7  mass 

ratio; 8) I + II  in 1:8  mass ratio; 9) I + II  in 1:9 mass ratio; 10) I + II  in 2:1  mass ratio; 11)  I + 

II  in 3:1  mass ratio; 12) I + II  in 4:1  mass ratio; 13) I + II  in 5:1  mass ratio; 14) I + II  in 6:1  

mass ratio; 15) I + II  in 7:1  mass ratio; 16) I + II  in 8:1  mass ratio; 17) I + II in 9:1 mass ratio. 

Physical-chemical properties of the prepared compositions are given in Tab. 2. 

Compositions were also prepared on the basis of cube residue of NPA distillation and 

soapstock: 

I – cube residue of NPA 

II – soapstock 
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1) I + II  in 9:1  mass ratio; 2) I + II  in 8:1  mass ratio; 3) I + II  in 7:1  mass ratio; 4) I + II  in 

6:1  mass ratio; 5) I + II  in 5:1  mass ratio; 6) I + II  in 4:1  mass ratio; 7) I + II  in 3:1  mass 

ratio; 8) I + II  in 2:1  mass ratio.  

Table 2. Physical-chemical properties of the compositions based on distilled NPA and soapstock 
Compositions 

numbers 
Kinematic viscosity,  

mm
2
/sec, at 20

0
C  

Freezing temperature, 
C 

Density, g/cm
3
, 

at 20C  
1 54.702 -15 0.9442 
2 It can not be determined 

because the substance is 
solid 

-10 It can not be 
determined because 
the substance is solid 

3 “__________” 0 “__________” 
4 “__________” 0 “__________” 
5 127.58 0 0.9445 
6 İt can not be determined 

because the substance is 
solid 

0 “__________” 

7 “__________” 0 “__________” 
8 “__________” 0 “__________” 
9 “__________” 0 “__________” 
10 43.823 -25 0.9447 
11 34.867 -25 0.9445 
12 33.434 -20 0.9440 
13 45.696 -25 0.9450 
14 33.882 -25 0.9447 
15 27.646 -35 0.9447 
16 26.758 -35 0.9447 
17 28.902 -35 0.9456 

Physical-chemical properties of the prepared compositions are given in Tab. 3. 

Table 3. Physical-chemical properties of the compositions based on cube residue of NPA and 

soapstock 
Compositions 

numbers 
Kinematic viscosity,  

mm
2
/sec, at 20

0
C  

Freezing 
temperature, C 

Density, g/cm
3
, 

at 20
0
C  

1 96.966 -40 0.9676 
2 91.288 -40 0.9656 
3 92.330 -35 0.9640 
4 90.472 -35 0.9629 
5 115.37 -40 0.9600 
6 87.334 -33 0.9574 
7 83.976 -34 0.9554 
8 344.16 -10 0.9582 

Special electrical conductivity of the compositions were studied on the basis of NPA, 

distilled NPA, cube residue of NPA and soapstock. The results are given in Tab. 4, 5 and 6. 
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Table 4. Special electrical conductivity of the prepared compositions based on NPA and 

soapstock 
№ The names and ratios of samples x,  S/cm special conductivity 
1 1:1  NPA + soapstock 1·10

-9 

2 1:2  NPA + soapstock 1.13·10
-8

 
3 1:3  NPA + soapstock 1.78·10

-9 

4 1:4  NPA + soapstock 1.02·10
-8 

5 1:5  NPA + soapstock 3.84·10
-8 

6 1:6  NPA + soapstock 1.66·10
-7 

7 1:7  NPA + soapstock 1.85·10
--9 

8 1:8  NPA + soapstock 2.5·10
-8 

9 1:9  NPA + soapstock 3.57·10
-8

 
10 2:1  NPA + soapstock 3.33·10

-9
 

11 3:1  NPA + soapstock 8.33·10
-10 

12 4:1  NPA + soapstock 1.85·10
-9

 
13 5:1  NPA + soapstock 2.77·10

-10 

14 6:1  NPA + soapstock 1.11·10
-8 

15 7:1  NPA + soapstock 1.02·10
-9 

16 8:1  NPA + soapstock 1.47·10
-9 

17 9:1  NPA + soapstock 1.56·10
-9 

As seen from the table, the specific conductivity of the 6th example is higher (1.66·10
-7

) 

and the lowest specific electrical conductivity is in example 13 (2.77·10
-10

). 

Table 5. Special electrical conductivity of the prepared compositions based on distilled NPA and 

soapstock 

№ The names and ratios of samples x,  S/cm special conductivity 
1 1:1  dist. NPA + soapstock 1.08·10

-9 

2 1:2  dist. NPA + soapstock 4.16·10
-9

 
3 1:3  dist. NPA + soapstock 1.25·10

-8 

4 1:4 dist.  NPA + soapstock 7.69·10
-8 

5 1:5 dist.  NPA + soapstock 1.85·10
-9 

6 1:6 dist.  NPA + soapstock 9.09·10
-8 

7 1:7  dist. NPA + soapstock 5.26·10
-8 

8 1:8 dist.  NPA + soapstock 1.5·10
-8 

9 1:9 dist.  NPA + soapstock 5.88·10
-8

 

10 2:1 dist.  NPA + soapstock 3.84·10
-8

 
11 3:1 dist.  NPA + soapstock 5·10

-9 

12 4:1 dist.  NPA + soapstock 1.66·10
-9

 
13 5:1 dist.  NPA + soapstock 4.16·10

-9 

14 6:1 dist.  NPA + soapstock 3.57·10
-9 

15 7:1 dist.  NPA + soapstock 2.85·10
-8 

16 8:1 dist.  NPA + soapstock 2.77·10
-10 

17 9:1 dist. NPA + soapstok 2.85·10
-9 
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From the compositions presented in the table, special electrical conductivity is the highest 

in the 6th composition (9.09·10
-8

) and at least is in the 16th composition (2.77·10
-10

). 

Table 6. Special electrical conductivity of the compositions based on cube residue of NPA and 

soapstock 

№ The names and ratios of samples x,  S/cm special conductivity 

1 1:1 cube residue of NPA + soapstock 3·10
-10 

2 1:2 cube residue of NPA + soapstock 3.8·10
-10

 

3 1:3 cube residue of NPA + soapstock 1.8·10
-9 

4 1:4 cube residue of NPA + soapstock 2.2·10
-9 

5 1:5 cube residue of NPA + soapstock 1·10
-9 

6 1:6 cube residue of NPA + soapstock 5.6·10
-9 

7 1:7  cube residue of NPA + soapstock 7.1·10
-9 

8 1:8 cube residue of NPA + soapstock 9.·10
-9 

9 1:9 cube residue of NPA + soapstock 6.6·10
-9

 

From the compositions presented in the table, special electrical conductivity is the highest 

in the 17th and 8th example and at least is in the 1st example. 

Compared to the results of tables 4-6, it is clear that, the electrical conductivity decreases 

with the composition sequence - NPA: soapstock in 1: 6 mass ratio of, distilled NPA: soapstock 

in 1: 6 mass ratio and cube residue of NPA: soapstock in 8: 1 mass ratio: 

1.66 · 10
-7

 ˃ 9.09 · 10
-8

 ˃ 9 · 10
-9 

Table 7. Effects of the compositions on the activity of carbonated stone powder 
Examples (heated 

at 100
0
C) 

Mass Ratios 

1:1 1:2 1:3 1:4 1:5 1:6 1:7 1:8 1:9 

Resistance on the water surface 

1.NPA + 

Soapstock 

settle settle settle settle does not 

settle 

does not 

settle 

does not 

settle 

does not 

settle 

does not 

settle 

2. Soapstock + 

NPA 

settle settle settle settle settle settle settle settle settle 

3. dist.NPA + 

Soapstock 

settle settle settle settle does not 

settle 

does not 

settle 

does not 

settle 

does not 

settle 

does not 

settle 

4. Soapstock + 

dist.NPA 

settle settle settle settle settle settle settle settle settle 

5. Cube res. of 

NPA. +Soapstock 

settle settle settle settle does not 

settle 

does not 

settle 

does not 

settle 

does not 

settle 

does not 

settle 

6. Soapstock +  

cube res. of NPA. 

settle settle settle settle settle settle settle settle settle 

7. NPA+ 

Cotton oil acid 

settle settle settle settle settle settle settle settle settle 

As shown in the table, when the compositions NPA + soapstok 1: 5 ÷ 1: 9, distilled NPA + 

soapstock 1 : 5 ÷ 1 : 9 and cube residue of NPA + soapstock 1: 6 ÷ 1: 9 as 5% are taken 5% 
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against stone powder and and the activation is carried out at 100
0
C activates stone powder. In 

other cases, stone powder does not remain on the calm surface of water and settle. 

But the full activation goes when the soapstock itself 2-5% is mixed with carbonated stone 

powder at room temperature for ˃ 30 minutes and does not settle on the surface of the water as it 

forms the coating on the surface of the activing stone powder. 

The effect of the prepared compositions on the activation of carbonated stone powders has 

been studied. The activation was carried out at 20
0
C and 100

0
C. The results are given in Tab.7. 
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