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Abstract 

The possibilities of conservation liquids based on mineral oils, salts of organic 

acids, C14 nitro compounds, epoxidized and oxidized vegetable oils were 

studied. Oxidized sunflower oil is also taken as a base by adding synthesized 

substances to it and compositions were made. The protection effects against 

atmospheric corrosion of compositions were compared depending on mineral 

oils, the composition of the inhibitors involved. It has been found that the 

following composition is more effective: T-30 oil distillate (80.0%), oxidized 

sunflower oil (10.0%) and ethanol amide of palm oil acids (10.0%). This 

composition protects the steel-3 sample against atmospheric corrosion 

according to 375, 271, and 268 days in hydrochamber, seawater, and 0.001% 

H2SO4 solution. It has been found that while the oxidized sunflower oil is 

taken as a whole, the total duration of the reagents remains the same, but the 

duration of protection is dramatically reduced 
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At present, atmospheric air is still contaminated on Earth, thus increasing the corrosion 

activity of the atmosphere [1-3]. Currently, the protection of equipment and spare parts from 

atmospheric corrosion is more important, because oil and gas extraction is mainly carried out in 

the seas and oceans and these conditions create a high humidity environment [4,5]. At the same 

time, for the long-term conservation of weapons and military equipment, it is important to create 

and use lubricants of conservation liquids [6]. 

Taking this into consideration, extensive fundamental and practical research is being 

conducted on the creation of more efficient conservation liquids [7-11]. Raw materials should be 

used to ensure that they have a wide range of resources, can be recovered if possible, and that the 

conservation techniques produced are easy to use with less waste and are highly protective. 

We use T-22, T-30, T-46 mineral oils, T-30 oil distillation, cotton, sunflower, palm, 

soybean oil, natural petroleum acids (NPA), C14-α-olefin, ethanolamines and polyethylene 

polyamide (PEPA) to create effective conservation liquids. 

Sunflower oil was oxidized by air for 3-4 hours at the temperature of 100-120
o
C with the 

presence of natural salts of Co as a catalyst (1.0%). 

Cotton and soybean oils are epoxidized using hydrogen peroxide and acid catalysts. 

Polyamides of NPA with PEPA at 4:1 and 5:1 mol were synthesized. Nitro-derivatives of C14-α-
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olefins have been synthesized. 

Compositions based on synthesized substances, oils and oil distillates have been prepared 

and the effect of corrosion of the steel-3 sample on hydrochamber, seawater and 0.001% H2SO4 

solution has been studied. 

Tab. 1 summarizes the test results of compositions as conservation liquid based on T-30 

oil, epoxidized soybean and cotton oils. 

Table 1. The test results of conservation liquids based on epoxidized oils 

Composition of conservation 

liquids 

The amount 

of inhibitor, 

% 

Period of protection against atmospheric 

corrosion, a day 

On the  

hydrochamber 

In the  

sea 

In 0.001%  

H2SO4 solution 

1) T-30 oil (95.0%), 

epoxidized cotton oil (5.0%) 
5.0 84 17 15 

2) T-30 oil (90.0%), 

epoxidized cotton oil (10.0%) 
10.0 95 28 27 

3) T-30 oil (80.0%), 

epoxidized cotton oil (20.0%) 
20.0 178 71 69 

4) T-30 oil (95.0%), 

epoxidized soybean oil (5.0%) 
5.0 86 18 16 

5) T-30 oil (90.0%), 

epoxidized soybean oil 

(10.0%) 

10.0 90 20 18 

6) T-30 oil (80.0%), 

epoxidized soybean oil 

(20.0%) 

20.0 94 28 26 

7) Epoxidized soybean oil 100.0 135 65 61 

As can be seen from the table, conservation liquid containing 20% of epoxidized cotton oil 

provides longer protection against conservation liquid containing the same amount of epoxidized 

soybean oil: 1.894 times in the hydro - chamber, 2.536 times in the seawater and 2.654 times in 

the H2SO4 solution of 0.001%. 

Conservation liquids were also prepared and tested on the basis of polyamides synthesized 

in oxidized sunflower oil and at 4:1 and 5:1 mol of NPA with PEPA. The results are presented in 

Tab. 2. 
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Table 2. The tests results of conservation liquids on the basis of oxidized sunflower oil and 
polyamides of NPA 

Composition of conservation liquids 
The amount 
of inhibitor, 

% 

Period of protection against atmospheric 
corrosion, a day 

On the 
hydro- 

chamber 

In the 
sea 

In 0.001% 
H2SO4 solution 

1) Oxidized sunflower oil (90%), 
polyamide obtained from NPA with 
PEPA at 4:1 mol (10.0%) 

10.0 132 103 102 

2) Oxidized sunflower oil (85.0%), 
polyamide obtained from NPA with 
PEPA at 4:1 mol (15.0) 

15.0 107 27 25 

3) Oxidized sunflower oil (80.0%), 
polyamide obtained from NPA with 
PEPA at 4:1 mol (20.0%) 

20.0 109 28 27 

4) Oxidized sunflower oil (90.0%), 
polyamide obtained from NPA with 
PEPA at 5:1 mol (10.0%) 

10.0 130 95 92 

5) Oxidized sunflower oil (85.0%), 
polyamide obtained from NPA with 
PEPA at 5:1 mol (15.0%) 

15.0 110 28 24 

6) Oxidized sunflower oil (80.0%), 
polyamide obtained from NPA with 
PEPA at 5:1 mol (10.0%) epoxidized 
soybean oil (20.0%) 

20.0 132 56 53 

7) Oxidized sunflower oil (90.0%), 
polyamide obtained from NPA with 
PEPA at 4:1 mol (5.0%), C14 nitro 
compound (5.0%) 

10.0 156 87 82 

8) Oxidized sunflower oil (85.0%), 
polyamide obtained from NPA with 
PEPA at 4:1 mol (7.5%), C14 nitro 
compound (7.5%) 

15.0 125 55 53 

9) Oxidized sunflower oil (80.0%), 
polyamide obtained from NPA with 
PEPA at 4:1 mol (10.0%), C14 nitro 
compound (10.0%) 

20.0 128 58 57 

As you can see from the table, the best results are in the 1
st
 composition. As the 

concentration increases, the duration of the defense decreases dramatically. 
Ethanol amide of palm oil acids was synthesized by the hydrolysis and amidification of 

palm oil with monoethanol amide and the compositions have been prepared by adding these 
amides to C14 nitro compound, oxidized mineral oils of sunflower oil and their distillates. The 
compositions were checked as a conservation liquid. The results are given in Tab. 3. 



N.Sh. RZAYEVA 

www.ppor.az 134 

Table 3. The tests results of conservation liquids on the basis of ethanol amides, C14 nitro 
compounds, oxidized sunflower oil 

Composition of conservation liquids 
The amount 
of inhibitor, 

% 

Period of protection against atmospheric 
corrosion, a day 

On the  
hydrochamber 

In the 
sea 

In 0.001% 
H2SO4 solution 

1) T-30 oil (90.0%), ethanol amide of 
palm oil acids (10.0%) 

10.0 258 164 160 

2) T-30 oil (85.0%), ethanol amide of 
palm oil acids (15.0%) 

15.0 262 170 167 

3) T-30 oil (80.0%), ethanol amide of 
palm oil acids (20.0%) 

20.0 282 175 172 

4) T-22 oil (90.0%), ethanol amide of 
palm oil acids (10.0%) 

10.0 252 162 161 

5) T-22 oil (85.0%), ethanol amide of 
palm oil acids (15.0%) 

15.0 265 168 165 

6) T-22 oil (80.0%), ethanol amide of 
palm oil acids (20.0%) 

20.0 278 173 170 

7) T-30 oil distillate (90.0%), ethanol 
amide of palm oil acids (5.0%), C14 
nitro compound (5.0%) 

10.0 280 152 148 

8) T-30 oil distillate (85.0%), ethanol 
amide of palm oil acids (7.5%), C14 
nitro compound (7.5%) 

15.0 299 160 155 

9) T-30 oil distillate (80.0%), ethanol 
amide of palm oil acids (10.0%), C14 
nitro compound (10.0%) 

20.0 330 195 192 

10) T-30 oil distillate (90.0%), 
oxidized sunflower oil (5.0%), ethanol 
amide of palm oil acids (5.0%) 

10.0 295 157 155 

11) T-30 oil distillate (85.0%), 
oxidized sunflower oil (7.5%), ethanol 
amide of palm oil acids (7.5%) 

15.0 297 197 195 

12) T-30 oil distillate (85.0%), ethanol 
amide of palm oil acids (5.0%), C14 
nitro compound(5.0%) 

15.0 349 265 264 

13) T-30 oil distillate (80.0%), 
oxidized sunflower oil (6.67%), 
ethanol amide of palm oil acids 
(6.67%), C14 nitro compound (6.67%) 

20.0 375 271 268 

As shown in the table, in the examples with the serial number 3, 6, 9 and 13 the number of 

inhibitors is 20.0%, but the duration of the defense varies in the following sequence: 
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On the hydrochamber: 

№13 > №9 > №3 > №6 

375 days > 330 days > 282 days > 278 days 

In the sea  

№13 > №9 > №3 > №6 

271 days > 195 days > 175 days > 173 days 

In 0,001% H2SO4 solution: 

№13 > №9 > №3 > №6 

268 days > 192 days > 172 days > 170 days 

Compositions of T-30 oil, nitrated soybean oil, and polyamide based on NPA with PEPA 

in the ratio of 4:1 mol were prepared and tested as conservation liquids. The results are given in 

Tab. 4. 

Table 4. The tests results of conservation liquids on the basis of nitrated soybean oil, polyamide 

and T-30 oil 

Composition of conservation liquids 

The 

amount of 

inhibitor, 

% 

Period of protection against atmospheric 

corrosion, a day 

On the 

hydro- 

chamber 

In  

the sea 

In 0.001% 

H2SO4 solution 

1) T-30 oil (90.0%), nitrated soybean 

oil (10.0%) 
10.0 139 67 63 

2) T-30 oil (85.0%), nitrated soybean 

oil (15.0%) 
15.0 168 83 82 

3) T-30 oil (80.0%), nitrated soybean 

oil (20.0%) 
20.0 175 94 92 

4)T-30 oil (90.0%), polyamide obtained 

from NPA with PEPA at 4:1 mol 

(5.0%), nitrated soybean oil (5.0%) 

10.0 172 87 85 

5) T-30 oil (85.0%), polyamide 

obtained from NPA with PEPA at 4:1 

mol (7.5%), nitrated soybean oil (7.5%) 

15.0 209 94 93 

6)T-30 oil (80.0%), polyamide obtained 

from NPA with PEPA at 4:1 mol 

(10.0%), nitrated soybean oil (10.0%) 

20.0 205 115 112 

As you can see, the combined use of nitrated soybean oil and polyamide has a synergistic 

effect. 

Comparative analysis of the data presented in Tab. 1-4 can summarize the following 

(Tab.5). 
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Table 5. Comparative analysis of the results of conservation liquids of different composition 

(10.0% active substance) 

Composition of conservation liquids 

Period of protection against atmospheric 

corrosion, a day 

On the  

hydrochamber 

In the 

sea 

In 0.001% 

H2SO4 solution 

1) T-30 oil (80.0%), epoxidized cotton oil 

(20.0%) 
95 28 27 

2) Oxidized sunflower oil (90.0%), 

polyamide obtained from NPA with PEPA at 

4:1 mol (10.0%) 

132 103 102 

3) Oxidized sunflower oil (90.0%), 

polyamide obtained from NPA with PEPA at 

5:1 mol (10.0%) 

130 95 92 

4) T-30 oil distillate (90.0%), ethanol amide 

of palm oil acids (10.0%) 
258 164 160 

5) T-22 oil (90.0%), ethanol amide of palm 

oil acids (10.0%) 
252 162 161 

6) T-30 oil distillate (90.0%), ethanol amide 

of palm oil acids (10.0%) 
280 152 148 

7) T-30 oil distillate (90.0%), oxidized 

sunflower oil (5.0%), ethanol amide of palm 

oil acids (5.0%) 

295 157 155 

8) T-30 oil (90.0%), nitrated soybean oil 

(10.0%) 
139 67 63 

9) T-30 oil (90.0%), polyamide obtained from 

NPA with PEPA at 4:1 mol (5.0%), nitrated 

soybean oil (5.0%) 

172 87 85 

As can be seen from the table, the highest results were obtained when 4-7 components 

were used. Although, in fact, their atmospheric corrosion protection is close to one another, the 

6th component is obtained in a two-step process and is more economically viable. 

Conclusions 

1. The possibility of producing high quality conservation liquids has been discovered based 

on mineral oil distillates, NPA and vegetable oils. 

2. It was found that, conservation liquid based on T-30 oil distillation (90.0%), ethanol amide 

of palm oil acids with a ratio of 9:1 mass provides protection against atmospheric corrosion 

in hydrochamber, seawater and 0.001% H2SO4 solution for 280, 152 and 148 days, 

respectively. 

3. Protection against atmospheric corrosion of conservation liquids made on the basis of T-30 

oil distillation (90%), oxidized sunflower oil (5.0%) and ethanolamide of palm oil acids 
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(5.0%) in hydrochamber, seawater and 0.001% H2SO4 solution was 295, 157 and 155 days, 

respectively. This also confirms the synergistic effect of the interaction of oxidized 

sunflower oil and ethanolamide. 
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