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ɍȾɄ665.3.620.197.3 

ɂɇȽɂȻɂɊɈȼȺɇɂȿ ɄɈɊɊɈɁɂɂ ɋɌȺɅɂ  ɄɈɆɉɅȿɄɋɇЫɆɂ ɋɈɅəɆɂ ɇȺ 
ɈɋɇɈȼȿ  ɌɊɂȽɅɂЦȿɊɂȾɈȼ  ɊȺɉɋɈȼɈȽɈ ɆȺɋɅȺ 

 ȼ.Ɇ.Ⱥɛɛɚɫɨɜ, Ɂ.Ƚ.Ⱥɫɚɞɨɜ, ɋ.ɋ.ɋуɥɟɣɦɚɧɨɜɚ, Э.Ш.Aɛɞуɥɥɚɟɜ, Ɋ.A.Ɋɚɝɢɦɨɜ 

 

 ɂɧɫɬɢɬɭɬ ɧɟɮɬɟɯɢɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢɦ. ɘ.Ƚ.Ɇɚɦɟɞɚɥɢɟɜɚ 

 ɇɚɰɢɨɧɚɥɶɧɨɣ Ⱥɇ Ⱥɡɟɪɛɚɣɞɠɚɧɚ 
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Ɋɟɚɤɰɢɟɣ ɬɪɢɝɥɢɰɟɪɢɞɨɜ  ɪɚɩɫɨɜɨɝɨ ɦɚɫɥɚ  ɫ  ɞɢɷɬɚɧɨɥɚɦɢɧɨɦ  ɩɨɥɭɱɟɧɵ  ɞɢɷɬɢɥɨɥɚɦɢɞɵ. 

Ɂɚɬɟɦ, ɫ ɭɱɚɫɬɢɟɦ  ɨɪɬɨɮɨɫɮɨɪɧɨɣ ɤɢɫɥɨɬɵ ɩɨɥɭɱɟɧɵ ɢɯ ɮɨɫɮɚɬɩɪɨɢɡɜɨɞɧɵɟ. ɇɚ ɨɫɧɨɜɟ 
ɮɨɫɮɚɬɩɪɨɢɡɜɨɞɧɵɯ ɞɢɷɬɢɥɨɥɚɦɢɞɨɜ ɫ ɦɨɧɨɷɬɚɧɨɥɚɦɢɧɨɦ (ɆɗȺ),  ɞɢɷɬɚɧɨɥɚɦɢɧɨɦ 
(ȾɗȺ) ɢ ɬɪɢɷɬɚɧɨɥɚɦɢɧɨɦ (ТɗȺ) ɩɨɥɭɱɟɧɵ ɤɨɦɩɥɟɤɫɧɵɟ ɫɨɥɢ ɫ ɦɨɥɶɧɵɦ ɫɨɨɬɧɨɲɟɧɢɟɦ 
1:1 ɢ 1:2, ɩɪɨɹɜɥɹɸɳɢɟ ɜɵɫɨɤɭɸ ɫɬɟɩɟɧɶ ɡɚɳɢɬɵ ɫɬɚɥɢ ɨɬ ɫɟɪɨɜɨɞɨɪɨɞɧɨɣ ɤɨɪɪɨɡɢɢ 
(92.3-99.6%). ɇɚɢɛɨɥɟɟ ɜɵɫɨɤɢɣ ɡɚɳɢɬɧɵɣ ɷɮɮɟɤɬ - 99.6% ɨɤɚɡɵɜɚɟɬ 
ɬɪɢɷɬɚɧɨɥɚɦɢɧɨɜɚɹ ɫɨɥɶ ɫ ɦɨɥɶɧɵɦ ɫɨɨɬɧɨɲɟɧɢɟɦ 1:2 ɩɪɢ ɤɨɧɰɟɧɬɪɚɰɢɢ 100 ɦɝ/ɥ. 
 Ключевые слова: ɪɚɩɫɨɜɨɟ ɦɚɫɥɨ, ɢɧɝɢɛɢɬɨɪ ɤɨɪɪɨɡɢɢ, ɷɬɚɧɨɥɚɦɢɧɵ, 
ɞɢɷɬɢɥɨɥɚɦɢɞɨɮɨɫɮɚɬ, ɤɨɦɩɥɟɤɫɧɵɟ ɷɬɚɧɨɥɚɦɢɧɨɜɵɟ ɫɨɥɢ. 
 

ȼȼȿȾȿɇɂȿ 

 

Ɂɚ ɩɨɫɥɟɞɧɟɟ ɞɟɫɹɬɢɥɟɬɢɟ 
ɨɬɦɟɱɚɟɬɫɹ ɢɧɬɟɧɫɢɜɧɚɹ ɪɚɡɪɚɛɨɬɤɚ 
ɫɟɪɧɢɫɬɵɯ ɡɚɥɟɠɟɣ ɧɟɮɬɟɣ, ɜ ɫɜɹɡɢ ɫ ɱɟɦ 
ɪɟɡɤɨ ɜɨɡɪɚɫɬɚɟɬ ɭɞɟɥɶɧɵɣ ɜɤɥɚɞ 
ɫɟɪɨɜɨɞɨɪɨɞɧɨɣ ɤɨɪɪɨɡɢɢ ɫɬɚɥɶɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɩɪɢ ɞɨɛɵɱɟ, 
ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ ɢ ɩɟɪɟɪɚɛɨɬɤɟ ɧɟɮɬɢ Д1Ж. 
ɋɟɪɨɜɨɞɨɪɨɞɧɚɹ ɤɨɪɪɨɡɢɹ ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ 
ɢɡ ɝɥɚɜɧɵɯ ɩɪɢɱɢɧ ɤɨɪɪɨɡɢɨɧɧɨɝɨ 
ɪɚɡɪɭɲɟɧɢɹ ɫɬɚɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɩɪɢ ɞɨɛɵɱɟ, ɨɱɢɫɬɤɟ, 
ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ ɢ ɩɟɪɟɪɚɛɨɬɤɟ ɭɝɥɟɜɨ- 

ɞɨɪɨɞɧɨɝɨ ɫɵɪɶɹ Д2Ж. ɏɨɬɹ ɢɡɜɟɫɬɧɨ 
ɦɧɨɠɟɫɬɜɨ ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ ɨɬ 

ɫɟɪɨɜɨɞɨɪɨɞɧɨɣ ɤɨɪɪɨɡɢɢ, ɩɪɨɛɥɟɦɚ 
ɪɚɡɪɚɛɨɬɤɢ ɷɮɮɟɤɬɢɜɧɨɝɨ ɢ ɞɨɫɬɭɩɧɨɝɨ 
ɢɧɝɢɛɢɬɨɪɚ ɨɫɬɚɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ Д3,4Ж. ɉɨɞ 
ɪɭɤɨɜɨɞɫɬɜɨɦ ɚɤɚɞɟɦɢɤɚ ȼ.Ɇ.Ⱥɛɛɚɫɨɜɚ  
ɫɢɧɬɟɡɢɪɨɜɚɧɵ ɚɦɢɧɧɵɟ ɢ ɷɬɚɧɨɥɚɦɢɧɧɵɟ 
ɤɨɦɩɥɟɤɫɵ ɫɭɥɶɮɚɬɢɪɨɜɚɧɧɵɯ ɤɢɫɥɨɬ 
ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ ɢ 
ɢɫɫɥɟɞɨɜɚɧɵ ɜ ɤɚɱɟɫɬɜɟ ɢɧɝɢɛɢɬɨɪɨɜ 
ɭɝɥɟɤɢɫɥɨɬɧɨɣ ɤɨɪɪɨɡɢɢ. ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ  
ɫɢɧɬɟɡɢɪɨɜɚɧɵ ɷɬɚɧɨɥɚɦɢɧɧɵɟ ɤɨɦɩɥɟɤɫɵ  
ɮɨɫɮɚɬɧɵɯ ɩɪɨɢɡɜɨɞɧɵɯ ɤɢɫɥɨɬ 

ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ ɢ 
ɢɫɫɥɟɞɨɜɚɧɵ ɜ ɤɚɱɟɫɬɜɟ ɢɧɝɢɛɢɬɨɪɚ ɜ 
ɫɟɪɨɜɨɞɨɪɨɞɧɨɣ ɫɪɟɞɟ.  

 

ɗɄɋɉȿɊɂɆȿɇɌЫ ɂ ɂɏ ɈȻɋɍɀȾȿɇɂȿ 

 

Ɋɚɩɫɨɜɨɟ ɦɚɫɥɨ ɨɬɧɨɫɢɬɫɹ ɤ 
ɛɵɫɬɪɨɜɵɫɵɯɚɸɳɢɦ ɦɚɫɥɚɦ, ɬɚɤ ɤɚɤ ɥɟɝɤɨ 
ɩɨɥɢɦɟɪɢɡɭɟɬɫɹ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɤɢɫɥɨɪɨɞɚ 
ɜɨɡɞɭɯɚ («ɜɵɫɵɯɚɟɬ») ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ 
ɩɪɨɱɧɨɣ ɩɪɨɡɪɚɱɧɨɣ ɩɥɟɧɤɢ. ɗɬɚ ɫɩɨɫɨɛ- 

ɧɨɫɬɶ ɨɛɭɫɥɨɜɥɟɧɚ ɜɵɫɨɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ 
ɧɟɧɚɫɵɳɟɧɧɵɯ ɠɢɪɧɵɯ ɤɢɫɥɨɬ. ɇɟɤɨɬɨɪɵɟ 
ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɪɚɩɫɨɜɨɝɨ 
ɦɚɫɥɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1. 

   

                     Ɍɚɛɥ. 1. Ɏɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɪɚɩɫɨɜɨɝɨ ɦɚɫɥɚ 

Ɇɚɫɥɨ ɐɜɟɬ �ସଵହ ��ଶ଴ Ɍɡɚɫɬɵɜ 
0ɋ 

  Ƀɨɞɧɨɟ ɱɢɫɥɨ 

ɝJ2/ 100ɝ 

Ɋɚɩɫɨɜɨɟ 
ɦɚɫɥɨ 

ɛɭɪɵɣ 0.914 1.4650 ɨɬ  -4 94-106 
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ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɩɨɥɭɱɟɧɵ ɧɨɜɵɟ 
ɢɧɝɢɛɢɬɨɪɵ ɤɨɪɪɨɡɢɢ - ɫɨɥɢ  ɷɬɢɥɨɥ- 

ɚɦɢɞɨɮɨɫɮɚɬɚ ɤɢɫɥɨɬɧɨɣ ɮɪɚɤɰɢɢ 
ɪɚɩɫɨɜɨɝɨ ɦɚɫɥɚ. Ⱦɥɹ ɫɢɧɬɟɡɚ  ɤɨɦɩɥɟɤɫɧɵɯ 

ɫɨɥɟɣ ɜɧɚɱɚɥɟ ɧɚ ɨɫɧɨɜɟ ɬɪɢɝɥɢɰɟɪɢɞɨɜ 
ɪɚɩɫɨɜɨɝɨ ɦɚɫɥɚ ɢ ɞɢɷɬɚɧɨɥɚɦɢɧɚ (ȾɗȺ) 
ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 120 -140 

0ɋ ɛɵɥɢ 

ɩɨɥɭɱɟɧɵ ɞɢɷɬɢɥɨɥɚɦɢɞɵ:  
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Ⱦɚɥɟɟ, ɫ ɭɱɚɫɬɢɟɦ ɨɪɬɨɮɨɫɮɨɪɧɨɣ ɤɢɫɥɨɬɵ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 30-40 
0ɋ ɩɨɥɭɱɟɧɨ  

ɮɨɫɮɚɬɩɪɨɢɡɜɨɞɧɨɟ ɞɢɷɬɢɥɨɥɚɦɢɞɨɜ: 

               

 

Ɏɨɫɮɚɬɩɪɨɢɡɜɨɞɧɨɟ ɢɫɩɵɬɚɧɨ ɤɚɤ 
ɢɧɝɢɛɢɬɨɪ ɜ ɫɟɪɨɜɨɞɨɪɨɞɧɨɣ ɫɪɟɞɟ ɩɪɢ 4-ɯ 
ɤɨɧɰɟɧɬɪɚɰɢɹɯ (10, 20, 50 ɢ 100 ɦɝ/ɥ). 

Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨɤɚɡɚɥɢ ɟɝɨ 

ɜɵɫɨɤɭɸ ɚɧɬɢɤɨɪɪɨɡɢɨɧɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ 
(ɬɚɛɥ.2).  

 

Ɍɚɛɥ. 2. Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɚɧɬɢɤɨɪɪɨɡɢɨɧɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ  
ɮɨɫɮɚɬɩɪɨɢɡɜɨɞɧɨɝɨ ɞɢɷɬɢɥɨɥɚɦɢɞɚ ɤɢɫɥɨɬɧɨɣ ɮɪɚɤɰɢɢ  ɪɚɩɫɨɜɨɝɨ ɦɚɫɥɚ 

 

ɂɧɝɢɛɢɬɨɪ Ʉɨɧɰɟɧ-

ɬɪɚɰɢɹ 
ɪɟɚɝɟɧɬɚ, 

ɋ,ɦɝ/ɥ 

ɋɤɨɪɨɫɬɶ 
ɤɨɪɪɨɡɢɢ, 

ρ, ɝ/(ɦ2∙ɱɚɫ) 

ɗɮɮɟɤɬ 
ɡɚɳɢɬɵ 

Z,% 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɢɧɝɢɛɢɪɨɜɚɧɢɹ γ 

Ȼɟɡ ɢɧɝɢɛɢɬɨɪɚ  0.29   

Ɏɨɫɮɚɬɩɪɨɢɡɜɨɞɧɨɟ 
ɞɢɷɬɢɥɨɥɚɦɢɞɚ 
ɤɢɫɥɨɬɧɨɣ ɮɪɚɤɰɢɢ 
ɪɚɩɫɨɜɨɝɨ ɦɚɫɥɚ 

10 0.13 55.0 3.33 

20 0.09 67.0 5.88 

50 0.05 82.0 55.5 

100 002 92.0 12.5 

 

Ⱦɚɥɟɟ, ɧɚ ɨɫɧɨɜɟ  ɷɬɢɥɨɥɚɦɢɞɨ- 

ɮɨɫɮɚɬɚ ɫɢɧɬɟɡɢɪɨɜɚɧɵ ɤɨɦɩɥɟɤɫɧɵɟ ɫɨɥɢ 

ɫ ɭɱɚɫɬɢɟɦ ɦɨɧɨɷɬɚɧɨɥɚɦɢɧɚ, ɞɢɷɬɚɧɨɥ 

ɚɦɢɧɚ ɢ ɬɪɢɷɬɚɧɨɥɚɦɢɧɚ ɫ ɦɨɥɶɧɵɦ 
ɫɨɨɬɧɨɲɟɧɢɟɦ  1:1 ɢ 1:2.  
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ɆɗȺ-ɧɚɹ ɫɨɥɶ 

 

                                                                                             ȾɗȺ-ɧɚɹ ɫɨɥɶ 

 

ɌɗȺ-ɧɚɹ ɫɨɥɶ 

ɉɨɥɭɱɟɧɧɵɟ ɤɨɦɩɥɟɤɫɧɵɟ ɫɨɥɢ  

ɢɫɩɵɬɚɧɵ ɤɚɤ ɢɧɝɢɛɢɬɨɪɵ ɜ ɫɟɪɨɜɨ- 

ɞɨɪɨɞɧɨɣ ɫɪɟɞɟ ɩɪɢ 4-ɯ ɤɨɧɰɟɧɬɪɚɰɢɹɯ (10, 
20, 50 ɢ 100 ɦɝ/ɥ). Ɋɟɡɭɥɶɬɚɬɵ 

ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨɤɚɡɚɥɢ  ɜɵɫɨɤɭɸ ɚɧɬɢ- 

ɤɨɪɪɨɡɢɨɧɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɫɢɧɬɟɡɢɪɨ- 

ɜɚɧɧɵɯ   ɤɨɦɩɥɟɤɫɧɵɯ ɫɨɥɟɣ (ɬɚɛɥ.3.). 

  

Ɍɚɛɥ  2. Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɚɧɬɢɤɨɪɪɨɡɢɨɧɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɤɨɦɩɥɟɤɫɧɵɯ  ɫɨɥɟɣ ɧɚ 
ɨɫɧɨɜɟ ɪɚɩɫɨɜɨɝɨ ɦɚɫɥɚ 

ɂɧɝɢɛɢɬɨɪ 

 

Ʉɨɧɰɟɧɬɪɚɰɢɹ 
ɪɟɚɝɟɧɬɚ  
ɋ,ɦɝ/ɥ 

ɋɤɨɪɨɫɬɶ 
ɤɨɪɪɨɡɢɢ 

ρ, ɝ/(ɦ2∙ɱɚɫ) 

ɗɮɮɟɤɬ 
ɡɚɳɢɬɵ Z,% 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɢɧɝɢɛɢɪɨɜɚɧɢɹ 

γ 

Ȼɟɡ ɢɧɝɢɛɢɬɨɪɚ  0.29   

 ɆɗȺ-ɧɚɹ ɫɨɥɶ 

ɜ ɫɨɨɬɧɨɲɟɧɢɢ 
1:1 

10 0.10 65.0 2.8 

20 0.07 75.1 4.0 

50 0.04 86.2 7.14 

100 0.02 92.3 12.5 

ȾɗȺ-ɧɚɹ ɫɨɥɶ 

ɜ ɫɨɨɬɧɨɲɟɧɢɢ 
1:1 

10 0.10 62.1 2.63 

20 0.06 76.4 4.1 

50 0.04 86.6 12.1 

100 0.02 93.4 12.5 

ɌɗȺ-ɧɚɹ ɫɨɥɶ ɜ 
ɫɨɨɬɧɨɲɟɧɢɢ 

1:1 

10 0.10 65.3 2.85 

20 0.05 81.2 5.2 

50 0.04 86.1 7.14 

100 0.02 95.4 14.2 

 ɆɗȺ-ɧɚɹ ɫɨɥɶ 

ɜ ɫɨɨɬɧɨɲɟɧɢɢ 
1:2 

10 0.08 72.3 3.6 

20 0.04 83.6 7.2 

50 0.02 91.3 14.5 

100 0.009 96.7 32.2 

ȾɗȺ-ɧɚɹ ɫɨɥɶ 10 0.07 73.7 4.14 
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ɜ ɫɨɨɬɧɨɲɟɧɢɢ 
1:2 

20 0.04 84.8 7.25 

50 0.02 93.0 14.5 

100 0.004 98.3 72.5 

ɌɗȺ-ɧɚɹ ɫɨɥɶ ɜ 
ɫɨɨɬɧɨɲɟɧɢɢ 

1:2 

10 0.07 75.2 4.14 

20 0.03 89.1 9.60 

50 0.01 94.0 29 

100 0.001 99.6 290 
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INHIBITION OF STEEL CORROSION BY COMPLEX SALTS ON THE BASIS OF 

TRIGLYCERIDES OF RAPE-SEED OIL  
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Using the reaction of triglycerides of rape-seed oil with diethanollamine, diethylolamides have been 

obtained. Then, with participation of orthophosphoric acid, phosphate derivatives of diethylolamide have 
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been synthesized. On the basis of  phosphate derivatives of diethylolamides with monoethanolamine 

(MEA), diethanolamine (DEA), triethanolamine (TEA), there have been obtained complex salts with 

molar ratio 1:1 and 1:2, exhibiting a high level degree of steel protection against hydrosulfuric corrosion 

(92.3-99.6). The highest protective effect – 99.6% is displayed by trithanolamine salt with molar ratio 1:2 

at concentration 100 mg/l. 

Keywords:  rape oil, corrosion inhibitor, ethanolamines, diethylolamidophosphate, complex 

eЭhanolaminɟ salЭs.  
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Rapso вağı triqliseridlərinin dietanolaminlə qarşılıqlı Эəsirindən НieЭilolamiН sinЭeг eНilmiş və 

onun inhibitor xassəsinə  malik fosfat törəməsi alınmışНır. Fosfat törəməsi  H2S ilə НoвНЮrЮlmЮş 
mühitdə polad-3 korroгiвasına qarşı inhibiЭorlЮq qabiliввəЭi sınaqНan keхirilmişНir, 100 mq/l 
qaЭılıqНa o, 92.0% mudafiə effekti  göstərmişНir. FosПaЭ Эörəməsini 1:2 mol nisbətdə 

monoetanolamin, dietanolamin  və trietanolamin  ilə neвЭrallaşНırmaqla müvaПiq 1:1 və 1:2 mol  
nisbətində kompleks НЮгlar sinЭeг eНilmişНir. BЮ kompleks НЮгların H2S ilə НoвНЮrЮlmЮş mühiЭНə 

polad-3 korroгiвasına qarşı inhibiЭorlЮq qabiliввəti təНqiq olЮnmЮşНЮr. Trietanolamin duzu 1:1 

mol nisbəЭinНe  100 mq/l qaЭılıqНa  95.5% müdafiə effekti göstərmişНir. DЮгlar arasınНa ən 

yuksək mudafiə effektini  1:2 mol  nisbətində olan trietanolamin gostərmişdir - 100 mq/l 

qaЭılıqda  99.6%. 

Açar sözlər: rapso вağı, korroгiвa inhibiЭorЮ, eЭanolaminlər, dietalolamidofosfat, etanolamin 

kompleks НЮгları. 
 

                                                                                              

                                                                                              ɉɨɫɬɭɩɢɥɚ ɜ ɪɟɞɚɤɰɢɸ 16.10.2016. 
 


