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Abstract: The compositions on the bases of ferric, nickel, zinc and manganese salts and amidoamines with 

ethylenediamine of natural petroleum acids separated from T-46 oil distillate and kerosene fractions obtained on 

the bases of Azerbaijani oils (petroleums) have been prepared and checked their protective ability as 

conservative liquids. Amidoamines and metal salts added to T-46 oil distillate have been taken in equal amounts. 

The total amount of amidoamines and metal salts in conservative liquids have been taken as 10% and 20%. It 

has been determined that higher protective ability in the presence of nickel salts of natural petroleum acids in 

composition is assigned. Thus, conservative liquid prepared by adding T-46 oil distillate, amidoamine with 

ethylenediamine of natural petroleum acids of 10% and nickel salt of these acids of 10%,  provides corrosion 

protection for more than 263 days in the hydrochamber. Protection period in sea water and 0,001% H2SO4 

solution are 160 and 162 days, respectively. It also defined that protection period for atmospheric corrosion 

constitutes, respectively, 225, 240, 194 days, if conservative liquid is prepared on the bases of manganese, ferric 

and zinc salts of natural petroluem acids. The protection periods of those compositions in sea water are 125, 140 

and 125 days, respectively. 
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I. INTRODUCTION 

At present atmospheric air is intensively polluted with aggressive components (H2S, CO2, nitrogen and 

sulfur oxides, etc.) [1-3]. Because of this reason, atmospheric corrosion of metal equipments and their spare parts 

intensifies [4-6]. There are different methods for preventing atmospheric corrosion [7,8], more conveniet of these 

methods is the use of conservative liquids [9,10]. In many scientific centers, as well as in Y.H.Mammadaliyev 

Institute of Petrochemical Processes such extensive researches are conducted in this field [11-13]. Unfortunately, 

neither Azerbaijan nor other Caspian littoral countries have the production of conservative liquids, which are the 

most convenient means of protection from atmospheric corrosion (this problem has been partially solved in the 

Russian Federation). Therefore, extensive research should be conducted in this area, new and more efficient 

conservative liquids should be created and their production should be organized. 

II. MATERIAL AND METHODS  

Amidoamines were synthesized on the bases of ethylenediamine and petroleum acids separated from the 

kerosene fraction obtained from the Baku oils mixture. Physico-chemical properties of synthesized amidoamines 

are given in Table 1.  

Table 1. Physico-chemical indicators of amidoamine with ethylenediamine of petroleum acids separated 

from distillates of Baku oil mixtures 

 

Indicators Method Amidoamines with 

ethylenediamine of natural 

petroleum acid 

Kinematic Viscosity, 

mm2/sec, 20 oC 

  ASTMD 445 163,08 
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Density, g/cm3 20 oC 

 

  ASTMD 5002 0,9771 

   Refractive coefficient, 

               20 oC 

  ASTMD 5006-96 1,4902 

Freezing point, oC   GOST 20287-91 -20 

Manganese (Mn), ferric (Fe), nickel (Ni), zinc (Zn) salts of natural petroleum acids (NPA)  have been 

obtained by a method of double-replacement reaction. The reaction was carried out in hexane medium. The 

purpose of conducting the reaction in an organic environment is to ensure that there is no crystallization water in 

the composition of obtained salts. After the reaction is complete, the solvent is expelled from the reaction and the 

pure salt is obtained. Physico-chemical properties of salts are given in Table 2. 

Table 2. Physico-chemical indicators of amidoamine with ethylenediamine of petroleum acids separated 

from distillates of Baku oil mixtures 

 

 

   Indicators 

 

  Method 

Title of samples 

Mn salt 

of NPA 

Fe salt of  

NPA 

Ni salt of 

NPA 

Zn salt of 

NPA 

Kinematic Viscosity, 

mm2/sec,  20oC 

ASTMD 445         -          -           -          - 

 

Density, g/cm3 20oC 

ASTMD 5002 1,011 1,019 1,010 1,031 

 

Refractive coefficient, 

20 oC 

ASTMD 5006-96 1,4861 1,4881 1,4835 1,4840 

 

Freezing point, oC 

GOST 20287-91   -15     -15      -10       -15 

 

The molecular structure of the Ni salt of natural petroleum acid was studied by the IR spectrum and has 

been given in Figure 1. 

 

 
 

Fig 1. IR spectrum of Ni salt of natural petroleum acid 

Deformation (1453 cm-1) oscillations and valence (2867, 2923, 2951 cm-1) vibrations of С–Н bond in -СН3 

and -СН2- groups; 1686.02 cm-1 - in carbonic acid of –C=O group (associated) 1608.46 cm-1 - in the aliphatic 
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chain for the unsaturated –C=C– group; 1403.32 cm-1 - deformation oscillations of the С–Н bond in the =C–H 

group; 1315.40 cm-1 plane oscillations of the -NiO- bond; 962 cm-1 non-plane oscillations of -NiO- bond; 

mathematical oscillations with deformation 725.41 cm-1 of С–Н bond of (СН2)n in naphthene group have been 

observed. 

III. RESULTS AND DISCUSSION  

 

Conservative liquids have been prepared on the bases of T-46 oil distillate, amidoamine with 

ethylenediamine of natural petroleum acids and Mn, Fe, Zn, Ni salts of those acids. During the preparation of 

conservative liquids, the amidoamine and the salt of the acid were taken in equal amounts. Thus, conservative 

liquid was prepared (total concentration of inhibitor-10%) by taking T-46 oil distillate of 90%, amidoamine of 

natural petroleum acids of 5% and the salt of that acid of 5%. In the second case, the conservative liquid was 

prepared by amidoamine and salt (inhibitor amount - 20%) taking each of them of 10% and  T-46 oil distillate of 

80%. The prepared conservative liquids were tested in hydrochamber, sea water and 0.001% H2SO solution. The 

obtained results are given in Table 3.  

Table 3. The corrosion resistance indicators of conservative liquids on the bases of amidoamine with 

ethylenediamine of natural petroleum acids added to T-46 oil distillate and Mn, Fe, Zn, Ni salts of those acids in 

hydrochamber, sea water and 0.001% H2SO4 solution 

Code Samples By % 

In 

hydrochamber 

G-4 

In sea 

water 

In H2SO4 

solution of 

0.001% 

AU-1 
T-46 oil distillate+AAETD+ 

Mn salt of NPA 
10 164 90 90 

AU-2 
T-46 oil distillate + AAETD 

+ Mn salt of NPA 
20 225 125 121 

AU-3 
T-46 oil distillate + AAETD 

+ Fe salt of NPA 
10 190 92 91 

AU-4 
T-46 oil distillate + AAETD 

+ Fe salt of NPA 
20 240 140 139 

AU-5 
T-46 oil distillate + AAETD 

+ Zn salt of NPA 
10 182         71 70 

AU-6 
T-46 oil distillate + AAETD 

+ Zn salt of NPA 
20 194 125 122 

AU-7 
T-46 oil distillate + AAETD 

+ Ni salt of NPA 
10 255 155 150 

AU-8 
T-46 oil distillate + AAETD 

+ Ni salt of NPA 
20 

277 days 

continuation 
162 160 

AU-9 
T-46 oil distillate + AAETD 

+ Mn salt of NPA +NPA 
10 172 87 86 

AU-10 
T-46 oil distillate + AAETD 

+ Mn salt of NPA +NPA 
20 230 124 119 

AU-11 
T-46 oil distillate + AAETD 

+ Fe salt of NPA +NPA 
10 260 115 112 

AU-12 
T-46 oil distillate + AAETD 

+ Fe salt of NPA +NPA 
20 

212 days    

continuation 
137 132 

AU-13 
T-46 oil distillate + AAETD 

+ Zn salt of NPA +NPA 
10 236 85 82 

AU-14 T-46 oil distillate + AAETD 20 212 days 100 97 
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+ Zn salt of NPA +NPA continuation 

AU-15 
T-46 oil distillate + AAETD 

+ Ni salt of NPA +NPA 
10 

212 days 

continuation 
117 114 

AU-16 
T-46 oil distillate + AAETD 

+ Ni salt of NPA +NPA 
20 

212 days 

continuation 
135 122 

As it is seen from the table, the highest result was obtained when the composition containing the Ni salt of 

NPA was used, with a total amount of 20% of the inhibitor. This conservative liquid provides a high level of 

protection against atmospheric corrosion in both hydrochamber, sea water, and 0.001% H2SO4 solution. It should 

be noted that the conservative liquid containing the Fe salt of NPA also shows sufficiently high protective effect. 

Thus, the conservative liquid containing T-46 oil distillate of 80%,  with a total amount of 20% of the inhibitor, 

amidoamine with ethylenediamine of natural petroleum acids of 10% and Fe salt of NPA of 10%, provides 

protection from atmospheric corrosion in the hydrochamber for 255 days, in sea water and 0.001% H2SO4 solution 

for 140 and 139 days, respectively. If we take into consideration that nickel is scarce and more expensive than 

ferrum. Then the use of the composition based on Fe salt can be more cost-effective. 

IV. CONCLUSION 

 

• It has been defined that it is possible to create  conservative liquids with high protective ability on the bases of T-

46 oil distillate, amidoamines with ethylenediamine of natural petroleum acids and metal salts of those acids.  

• As a result of the researches it was determined that the conservative liquid containing Ni salts of natural 

petroleum acids provides longer protection than Fe, Mn, Zn salts. Thus, the conservative liquid containing T-46 

oil distillate of 80%, amidoamine with ethylenediamine of natural petroleum acids of 10% and Ni salt of NPA of 

10% provides protection from corrosion in hydrochamber, sea water and 0.001% H2SO4 solution during 263, 162 

and 160 days. 

• The composition with the same concentration, based on the Fe salt of NPA has a sufficiently high defensive 

ability. Thus, when the total amount of inhibitor is 20% and the amount of ferric salt of NPA is 10%, the 

protection period against atmospheric corrosion in hydrochamber, sea water and 0.001% H2SO4 solution are 240, 

140 and 139 days, respectively.  

• It is very useful from economic point of view to prepare conservative liquids on the bases of ferric salts as nickel . 

Since nickel is scarce and expensive, it is economically more convenient to prepare conservative liquids on the 

bases of ferric salts of natural petroleum acids.  
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