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.  ( ),  ( ),  ( ), -
 ( ),  ( )  «Merck®» 

), , , %, > 99, 98,5, 99, 98, 98.  ( )  
 ( ),  >98%.  ( ) -
 «Alfa Aesar GmbH & Co KG» ( ),  96%.  

)  « .»  « » ( ).  
),  ( ),  ( )  « » ( -

) .  
.»  «Chemapol» ( ),  –  

36,5% ( ). ,  «Cargill 
GmbH» ( ). . -

.  
 (% . 

):  – 4,5%,  – 2,1%,  – 64,5%,  – 
18,3%,  – 6,8%  – 2,5% [16].  

 204,5  KOH/ . 
 B O-RAD FTS 3000 MX  400–4000 -1. 

 c  [17]. 
-

. ,  ( , 
, )  (  0,17 ) -

 3  – , . -
, -

 5%-  ( .) . -
 –  ( -

, )  
 – .  

 –  ( ). 
 

 (0,1 )  (  (0,1 ) 
 12–15  60 C.  

.  
:  

1.   (  ( ,  ,  ,  ,  ,  )   
: 

 

       

2. : 
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3. , : 

R COOH + HN R COO H2N

XI

R COOH + OHN R COO OH2N

X

R=C14-C22  

 I, II, V, IV – ,   III, VI – , , 
.  VII, VIII  IX ,  

, .   I – . 

 

 
, 

 1705-1710 1, , .  
 1 .  

 3224 -1  N ,  3008 -1  
,  2922, 2852 -1

2 3 ,  1555  1401 -1 -
, - ,  1455 -1 -

2 3 ,  1069 -1 ,  953 -1 
-N ,  720 -1  ( 2)x .  1555 

 1400 1 ,  COO- . -
.  

 
 2–5 -
 (25 ° ). , -

 
 ( ). , , , -

, , -
, 27,0, 25,3,  27,7 -1. , , -

,  26,0 -1. 

 

. 1. -  
 



.  
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. 2.  
 I–II 

. 3.  
 III–VI 

 
 

. 4.  
 VII–IX 

. 5.  
 X–XI 

,  
, , , , 29,6,  28,0 -1.  

, , ,  COO- , -
, , 30,8, 28,5  28,5 -1.  

,  
, . , , 

 [14, 15]. -
 

 ( ).  -lnC. 
, , ,  

2,8×10 3  7,8×10 3 3. , , 
. -

, , . -
  .  

 [14, 15]. 
 1,  

. ,  25 C  III  5,8×10 3 3,  VI – 
5,6×10 3 3. , , -

.  
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 1.  
 298   

 
103, 

3 
1010, 

2 
A 102, 

2 
, 
1 

, 
1 

pC20 G , 1 G , 1 

I 2,8 2,47 67,1 29,6 42,4 3,18 -14,56 -16,28 
II 7,8 2,67 62,1 28,0 44,0 3,00 -12,03 -13,67 
III 5,8 2,74 60,7 27,0 45,0 3,04 -12,76 -14,40 
IV 5,2 2,50 66,4 25,3 46,7 3,45 -13,03 -14,90 
V 8,7 2,70 61,5 27,7 44,3 2,87 -11,75 -13,40 
VI 5,6 2,63 63,2 26,0 46,0 3,13 -12,85 -14,60 
VII 8,8 2,03 81,9 30,8 41,2 2,92 -11,73 -13,76 
VIII 8,7 1,95 85,2 28,5 43,5 3,07 -11,77 -14,00 
IX 7,8 2,67 62,1 28,5 43,5 2,99 -12,03 -13,65 
X 6,8 2,55 65,2 31,5 40,5 2,84 -12,37 -13,96 
XI 2,2 3,78 44,0 27,5 44,5 3,33 -15,16 -16,34 

,  – ,  –  
,  – ,  – , -

, C20 – , G  – , G  – 
. 

 
-

, , ,  
. , ,  

,  [18]:  

TCRT ln
1

 
(1) 

 
TCln

 –   lnC  (T); R –  

, 1 K 1. -
 – ,  ( ), -

.  
, -

: 

AN

1610

 
(2) 

 NA – .  
  = 0- ,  

0 – ;  –  
 (  298 K).  1 -

 ,  .  
-

. -
 .  

 - C20= log10C( =20) -
. C20, -

-
. 

 
 1  – G  

 – G .  G   
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G  = RT ln . (3) 

 G   

G  = RT ln  A  (4) 

-
.   

1,  A  (= ) 2  R 1 K 1, G 1  (4), -
: 

G  = RT ln  6.023×10 1 A . (5) 

 G  G  1. ,  
 ( G 0).  

 G . 
 G . , ,  G , . 

 
.  

 G  G ,  
, , -

: 

 

: 

 

, , -
, ,  

, .  
  

 
, . -

 5% .  ( . 2).  
 VIII -

 (  = 60,8,  = 216 )  (  = 30,4,  = 216 ) .  
 (  = 98,9%,  = 216 ),  

 –   (  =  40,5,   =  216  ),   –  -
 (  = 13,4,  = 216 ).  I  

 K = 60,8.  5%- -
 (  = 13,5,  = 216 ), -

 30,4 (  = 216 ).  VII -
 (  = 40,5,  = 216 ,  = 30,4,  = 216 ).  
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 VII  17,4 (  
– 216 ).  X  

. , -
 30,4 (  = 216 ),  « »  15,2 (  = 216 ).  

5%-  X ,  
 = 30,4,  = 216 ).  II, V, VI  IX -

  .  
,  

,  
 [6, 14, 15], -

.  
.  

-
 –   GLOW  -

. , -
. 

 2.   
 

-
 

   
,   (K ) ,   (K ) ,   (K ) 

I 
 0 20,3 0–216 8,6 0–216 12,2 

3–216 60,8     
5%-  0–216 13,5 0–216 30,4 0–216 10,2 

II 

 0 . 97,8% 0–216 15,2 0–216 13,5 
3–216 19,4     

5%-  0 30,4 0–216 . 0–216 10,1 
3–216 30,2     

III 

 0 10,1 0–120 9,4 0–120 6,9 
6–120 9,8     

5%-  0–6 20,2 0–6 7,5 0–120 7,5 
24–120 13,4 24–120 5,8   

IV 

 0–120 8,6 0–6 9,4 0–120 4,8 
  24–120 8,7   

5%-  0–6 17,4 0–120 . 0–120 . 
24–120 8,6     

V 

 0–120 9,8 0 17,4 0 20,3 
  6–120 15,2 6–120 8,1 

5%-  0 13,5 0–120 6,9 0 12,2 
6–120 7,6   6–120 15,2 

VI 
 0–96 4,8 0–96 11,5 0–96 2,5 

5%-  0–96 19,4 0–6 11,4 0–120 . 
  24–120 6,9   

VII 

 0 19,4 0–126 7,6 0 7,6 
3–216 40,5   3–216 12,2 

5%-  0 30,4 0–216 13,5 0 Disp. 91,3% 
3–216 13,4   3–216 17,4 

VIII  0–216 60,8 0–216 30,4 0–216 7,6 
5%-  0–216 Disp. 98,9% 0–216 40,5 0–216 13,4 

IX  0–216 14,2 0–216 8,2 0–216 5,2 
5%-  0–216 13,5 0–216 11,5 0–216 6,5 

X 

 0 30,4 0 30,4 0–216 15,2 
3–216 24,3 3–216 17,4   

5%-  0 17,4 0–216 24,3 0–216 30,4 
3–216 8,6     

XI  0–216 11,2 0–216 8,2 0–216 6,2 
5%-  0–216 10,5 0–216 7,5 0–216 7,5 
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Rahimov R.A. AMMONIUM SALTS OF RAPESEED OIL FATTY ACID  
Institute of Petrochemical Processes of Azerbaijan National Academy of Sciences, Hojaly ave. 30, Baku, Az 1025 
(Azerbaijan), e-mail: revan_chem@mail.ru 
Monoethanolamine, diethanolamine, triethanolamine, methylaminoethanol, piperidine, morpholine (Mr), diethylamine, 

triethylamine, ethylenediamine, diethylenetriamine and triethylenetetramine salts of rapeseed oil acid fraction have been syn-
thesized. Colloidal–chemical parameters of these salts have been determined (critical micelle concentration, effectiveness of 
surface tension reduction, surface excess concentration, area per molecule at the interface, changes of Gibbs free energies of 
micellization and adsorption). For surfactants having the same, a hydrophobic portion a character of change of colloid-chemical 
parameters depending on the structure of the hydrophilic part has been revealed. Unlike the other synthesized ammonium salts, 
the surfactants having hydrophilic diethylolammonium and methylethylolammonium groups greatly reduce the surface tension 
at the water-air interface. Thus, their presence at the indicated border lowers the surface tension from 72,0 down to 25,3 and 
26,0 mN/m, respectively. The CMC values of the surfactants having piperidinium group are the lowest. Petroleum-collecting 
and petroleum-dispersing capacities of the synthesized salts on the surface of water of varying mineralization degree have been 
studied. The surfactant synthesized on the basis of morpholine has a high petroleum-collecting and petroleum-dispersing effect. 

Keywords: surfactant, ammonium salt, petroleum-collection, petroleum-dispersing. 
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