
PPOR, Vol. 20, No. 4, 2019, pp. 513-516 

ISSN: print - 1726-4685; online - 2519-2876 513 

METHOD FOR THE ISOLATION OF NATURAL PETROLEUM ACIDS FROM 
DIESEL DISTILLATE BY POLYETHYLENEPOLYAMINE (PEPA) 

Adam G. Guluzada 

Scientific Industrial Association "Naphta" NASA,  
Baku 1026, Khazar str.26 

e-mail: adamkorp@gmail.com 

Abstract 
A method has been developed for the isolation of natural petroleum acids 
from diesel distillate with polyethylenepolyamine. The isolation 
conditions were studied depending on the concentration of natural 
petroleum acids and the amount of polyethylenepolyamine. The factors 
affecting the results of the isolation of NPA from diesel distillate in an 
amount of 1-20% are determined. 5 and 2% solutions of 
polyethylenepolyamine were prepared in water and physico-chemical 
characteristics of these solutions were studied. Solutions were prepared 
by adding 2, 5, 10 and 20% of natural petroleum acids to the diesel 
distillate. The acid numbers of the prepared solutions are determined. In 
accordance with the acid number, the corresponding required amount of 
polyethylenepolyamine (as an active substance) was calculated 

Keywords: natural petroleum acids, diesel distillates, polyethylene polyamine, acid 
number, extraction method 

Natural petroleum acids are widely used raw materials for the production of special 
reagents, the creation of preservation fluids [1-7]. PNA is isolated from distillates of Baku oils 
[8]. To isolate them, use the classical method of purification with sodium hydroxide [9]. The 
disadvantage of this method is that sodium ions remain in purified diesel fuel, which creates 
problems for diesel engines. On the other hand, mineral acids (HCl, H2SO4, HNO3, etc.) have to 
be used to transfer the NPA sodium salt formed as a by-product to NPA. In this case, the 
corresponding salts (NaCl, Na2SO4, NaNO3) are formed as a by-product. The above shows that 
the development of appropriate methods for the separation of NPA from petroleum distillates, 
especially from diesel distillate, remains an urgent problem to this day. Considering that 
polyamides obtained on the basis of NPA and PEPA and having high efficiency are proposed as 
preservation fluids [10] and as an adhesive additive for road bitumen, the development of a 
method for the isolation of NPA from distillate with polyethylene polyamine (PEPA) is 
advisable 

For this purpose, we prepared 5 and 2% solutions of PEPA in water. Physico-chemical 
characteristics of these solutions are as follows: 

for a 2% solution: density 0.9949 g/cm
3
, pour point minus 6°C, pH = 10.8. 

for a 5% solution: density 0.9966 g/cm
3
, pour point minus 4°C, pH = 11.1. 

Solutions were prepared by adding 2, 5, 10, and 20% NPA to the diesel distillate. The acid 
numbers of the prepared solutions are determined. Then, in accordance with the acid number, the 
corresponding required amount of PEPA (as an active substance) was calculated. 
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The prepared 5% PEPA solution was added to the resulting solutions, mixed for 15, 30 and 
60 minutes, and then separated into phases in a separatory funnel. The acid number (A.n.) of the 
phase of the diesel distillate was determined anew. If a significant residual acid number was 
observed as a result of the analysis, the experiment was repeated and a 20 or 30% excess of the 
calculated amount of PEPA was used. The results are presented in the Tab. 1. 

Table 1. The results of the purification of aqueous solutions of NPA in diesel distillate 5 and 2% 
solutions 

The solution 
of PNA in the 

diesel 
fraction, % 

A.n. of NPA 
solution in 

diesel fraction, 
%, mg KOH/g 

The amount added to 
the solution of PEPA 

based on A.n., g 

A.n. of solution, mg KOH/g 

15 min. 30 min.  60 min. 

0.5 1.7 
0.11   

(5% solution 2.2 g) 
0.8 0.7 0.7 

0.5 1.7 
0.11 

(50% solution 2.2 g) 
0.6 0.7 0.7 

0.5 1.7 
0.11+0.022=0.132 

(5% solution 2.64 g) 
0.8 0.9 1.0 

0.5 1.7 
0.11+0.022=0.132 

(50% solution  
0.264 g) 

0.7 0.8 0.7 

0.5 1.7 
0.22  

(5% solution 4.4 g) 
0.9 0.0 0.6 

0.5 1.7 
0.22 (50% solution 

0.44 g) 
0.0 0.6 0.7 

2 5.6 
0.17  

(5% solution 3.4 g) 
2.6 3.33 4.24 

2 5.6/50°C 
0.25  

(5% solution 5 g) 
2.4   

2 5.6 
0.3 + 0.06  

(5% solution 7.2 g) 
0.75 0 0 

5 13.6 
0.72 

(5% solution 14.4 g) 
2.9 0.7 1.6 

5 13.6 
0.72 + 0.144 

(5% solution 17.28g) 
0.8 0.5  

10 26 
1.33 

(5% solution 26.6 g) 
3 2.6 3 

10 26 
1.33 + 0.266 

(5% solution 31.92g) 
0.8 0.7 0.8 

20 53 
2.8 

(5% solution 56.0 g) 
2.27 2.8 4.6 

20 53 
2.8 + 0.56 

(2% solution 168 g) 
2.15 2.21 2.21 

20 53 
2.8 + 0.84 

(2% solution 182 g) 
0.7 0.8 0.8 
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As can be seen from the Tab. 1, after purification by adding the amount of PEPA 

calculated on the basis of the acid number of a 2% NPA solution in the diesel distillate, the acid 

number changes insignificantly and this indicates that the purification is ineffective. So, when 

cleaning for 15 minutes, the acid number decreases from 4.12 to 2.6 mg KOH/g Even when 

cleaning at 50°C, the acid number drops to only 2.4 mg KOH/g. When a 20% excess of PEPA is 

added from the calculated amount based on the acid number, the acid number of the purified 

diesel distillate is completely separated, equal to 0 (when cleaning for 30 minutes at room 

temperature). 

In the case where the acid number of a 5% NPA solution is 13.6 mg KOH/g, the acid 

number is sharply different depending on the time of feeding the amount of PEPA calculated on 

the basis of the acid number. So, with a 15, 30 and 60 minute cleaning, the residual acid number 

is respectively 2.9; 0.7 and 1.6 mg KOH/g. 

When using excess PEPA from the acid number calculated on the basis of the acid after 15 

and 30 minutes of purification, the residual acid number is 0.8 and 0.5 mg KOH/g, respectively. 

In the case where the acid number of a 10% NPA solution is 26 mg KOH/g, depending on 

the time of feeding the amount of PEPA calculated on the basis of the acid number, the acid 

number is respectively 3.0, 2.6 and 3.0 mg KOH/g. 

When using an excessive amount of PEPA from the solution calculated on the basis of the 

acid number, the acid number of the purified distillate (depending on time) is respectively 0.8, 

0.7 and 0.8 mg KOH/g. 

When cleaning a 20% NPA solution with a PEPA solution in an amount calculated on the 

basis of the acid number as a function of time, the acid number decreases from 53 mg KOH/g to 

2.27; 2.8 and 4.6 mg KOH/g, respectively. 

When using a 30% excess PEPA from an acid number calculated on the basis of the acid, a 

difficult to separate emulsion is formed during purification. To eliminate this during the process, 

not a 5% solution of PEPA in water is used, but a 2% solution. 

Moreover, the acid number of the purified solution, depending on time, is respectively 0.7, 

0.8 and 0.8 mg KOH/g. 

When using a 20% excess of PEPA from the calculated amount during the purification of a 

2% PNA solution, 74 g of an aqueous solution of PEPA and NPA is formed, and it contains 

3.19% of the complex. A solution of the resulting complex can be converted to amidoamines 

using a two-step process. At the first stage, water is released, in the second stage at a temperature 

of 130-140
0
С amidoamine is formed: 
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The resulting amidoamines can be converted into valuable reagents and components by 

subsequent transformations. 
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