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k s thi aktivliy  malik olan katanion tipli s thi- dqiqi v  perspektivli 

t tbiq sah l tind  t ri sas 
fiziki-kimy ricil d n thi aktivlik parametrl ri t

  
duzlar pilm si metodu il  rr cikl ri d
t  

thi aktivliyi tenziometr vasit si il  su-hava s rh dind   t dqiq 
lu m

t l rind tinin 
t dqiqin  l r  malik olan s thi-aktiv reagentl r ekoloji 
c h td n t li olan nazik neft t b q l l rinin s thind n k nar etm y  imkan verir. 

r: pilm si metodu, heksadesiletilolammonium xlorid, 
 

Tarana Ali Poladova
Alasgar Dadash Agha-zade

Ulviyya Nizami Karimova-Japharova

Synthesis and study of new surface-active hexadecylammonium 
ethanoate and pentanoate salts 

Abstract 
New surface-active catanionic-hexadecylethylolammonium ethanoate and pentanoate salts have been 

synthesized on the basis of hexadecylammonium chloride salt. Composition and structure of these 
reagents have been identified by IR and UV spectroscopy methods. By tensiometric measurements, their 
high surface activity at the water-air border has been shown. By electroconductometric method, specific 
electrical conductivity of the aqueous solutions of the complexes has been determined. The diameters of 
the aggregates formed by the synthesized surfactants in aqueous solutions have been determined via 
dynamic light scattering method. Petroleum-collecting properties of the synthesized complexes (in the 
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pure state and in the form of 5% wt. aqueous solution) have been studied on the example of crude oil 
from the Pirallahi oil field in the Absheron Peninsula (Azerbaijan). The surfactant or its solution was 
added to a thin film (thickness 0.15-0.16 mm) of this petroleum on the surface of distilled water, fresh 
water and the Caspian Sea water (separately) in Petri dishes. By laboratory tests, their effectiveness for 
removal of ecologically-hazardous thin petroleum films from the water surface has been revealed. 
Since it was found that the presence of an alkyl radical in the composition of catanionic salts, as well 
as an increase in these radicals, contributes to an increase in the oil-collecting capacity.
Keywords: catanionic salts, dynamic light scattering, hexadecylammonium chloride, petroleum 
collecting, electroconductometry method 

 
 

Magistral v  m d n neft k m rl rind , h za v ziyy tl ri, 
tankerl  
sahild  neft m  nm sinin sas 
s b bl rind n hesab olunur (Hamdan, Fulmer, 2011: 101). 

niz  sil  h r razil
 kl rl  daxil olur. H

quyular v  tic sind  0.1 mln t neft itirilir (Tadros, 2014: 235). 
n o q d saf d  yerl  ki, xam neft 

r  d niz s tl , t tic sind d  
okeanlar lif q zalar n tic sind  olan nefl  eyni h cmd  nir. 100-200 l neft 10 m2 
d niz s b q  il   bilir.  

Neft v  neft m   hv edir,  bununla da insan 
 ziyan vurur (Poladova, 2020: 81). Neftin d

v l rinin m hvin  g  v  l kl rini 
ndirir. L l kl  l kl tic d  

v sil  l l kl rini t mizl m k ist dikd  neftin z r rli komponentl
h zm sistemin   

M b q l nar edil  bilir, sonradan qalan nazik 
neft t b q l rinin t mizl nm tindir. Bu t b q  lak tl r s b b olur. 
Bel  nazik neft t b q l rinin su s thind n k  
neftdispersl yici reagentl rd n istifad  d
t ri, bu tip reagentl rin sintezi v  xass l

T -  v  t dqiqin  h
rbaycan Milli Elml  

 heksadesilammonium xlorid (HDEAX) du  
Bu reagent heksadesilaminin etilenxlorhidrinl  1:1 mol nisb tind  

- tind  21 
rm  

  
- - nz r madd dir. Etanolda duz tam h ll 

nm kl  dispers halda h  rim  
temperaturu 200 -d r. 

HDEAX duzunun t rkib v   sil identifikasiya 
ti) Furye spektrometrind  600-4000 sm-

1  3264.5 sm-1 -d  OH v  qsl rinin 
-1 -d  v  2851.2 sm-1 -d  CH3 v  CH2 -H valent r qsl rinin 
-1 -d  -valent r qsl -1-d  2N+CH2 



T  Beyn t Faktor: 1.642. 2022 / Cild: 4 7 / 87-94           ISSN: 2707-1146 
NATURE AND SCIENCE International scientific journal. Impact Factor: 1.642. 2022 / Volume: 4 Issue: 7 / 87-94 e-ISSN: 2709-4189
 

89 

deformasion r qsl rin  g lir. H -1-d  v  1148.1 sm-1-d  CH3 v CH2

-H deformasion, 834.1 sm-1-d - -1-d ( CH2 ) r qqas 
r qsl z r   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

i 
 
HDEAX   k. 2). Ammonium 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

kil 2. HDEAX duzunun UB spektri 
 
H p l nm si metodu il  HDEAX duzunun 

z rr cikl ri d  t
Analyzer (Model LB- yi il  t rin

r kil 3-d   
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kil 3. HDEAX duzunun sulu m  
l -0.1; 2-  

 
-li sulu m hlulda (a) olan hiss cikl rin diametri 3.4-11.4 nm 

diapazonunda d nd si orta 7.9 nm-dir. Diametri 7.6 nm olan 
hiss cikl c  2, h nd si standart k nara 

 1.361 nm-dir. Hiss cikl rin refraksiya -11m2/s-dir. 
0.3%-li sulu m cikl rin diametri 2.6-

nd si orta 5.9 nm-dir. Diametri 7.6 nm olan hiss cikl r 
c   Dispersiya 1.0534 nm2, h nd si standart k -dir. 

Hiss cikl rin refraksiya -11 m2/s-dir. 
sind n bel  n tic y  

g lm k olur ki, m cikl rh di d
ti is  

 yini il  t sdiql
Reagentin 19 C-d  0.025-0.7%-li m  XEK- lm si il  60.2 mkS/sm-d n 
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226.0 mkS/sm-  q d miyy t 5 mkS/sm-
ti d   duzun polyar t bi rir. 

-  s thi aktivliyi su-hava s rh dind  19 C-
d  t

 s rh dd  s thi g rilm nin ( ) qiym tl ri 0.2%-d  40.8 mN/m, 0.5%-d 31.9 mN/m, 
0.7%-d  raitd  suyun s thi g rilm  -dir). Duzun 

 s thi g rilm  qiym min birl nin s thi aktiv 
xass y  ut edir. 

EAX duzunun natrium etanoat v   1:1 mol nisb tind , 
25 C-d  tind  
n tic sind  yeni s thi-aktiv duz kompleksl ri sintez  

 
Harda ki R = CH3; C4H9 

 heksadesiletilolammonium pentanoat 
- l rdir. Etil spirtind  ll olan 

n n n SAM-
HDEAE v   t  identifikasiya 

k. 4, 5). Analizin n tic l ri C dv l 1-d   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
  



T  Beyn t Faktor: 1.642. 2022 / Cild: 4 7 / 87-94           ISSN: 2707-1146 
NATURE AND SCIENCE International scientific journal. Impact Factor: 1.642. 2022 / Volume: 4 Issue: 7 / 87-94 e-ISSN: 2709-4189
 

92 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

C dv l 1. 
rinin n tic l ri 

 

R qsin xarakteri 
Tezlik, sm-1 

HDEAE HDEAPn 
qsl ri 3354.2 3358.5 

3 2 - qsl ri 2921.7 2921.7 
qsl ri 1738.2 1736.9 

2N+CH2 deformasiya r qsl ri 1465.0 1465.1 
N+-H deformasiya r qsl ri 1373.0 1378.6 

-N valent r qsl ri 1042.3 1173.0 
- qsl ri 746.8 851.6 

2)  qsl ri 721.0 720.9 
 

kil 6 v  7-d   rind 211 nm-d ammonium 
 olunur.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

kil 6. HDEAE katanion duzunun UB spektri 
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kil 7. HDEAE katanion duzunun UB spektri 
 

l yi il  m r iki katanion duzun 19 
 0.7% sulu m ti d

47.9 d n 230.8 mkS/sm-  q d
HDEAE v  -hava s rh dind  thi-aktivlik 

ricil ri t thi g rilm
qiym ti 72.5 mN/m d  (s thi-aktiv madd siz) 28.2 mN/m -  
s thi-aktiv madd  t bi tlidir. 

 b q si il  
l rinin t mizl nm sind  istifad

raitind  sind n istifad  etm kl  r c si 
lif olan 3 tip su (distill li v  d niz) s thind  t t b q rind

thin  0.5%-li sulu m hlul v  100%-li m klind  
Reagentin t siri n tic sind  neft t b q si h min reagentin n  q d r 

rir. Bu effektivliyi xarakteriz  ed n k miyy  K il
 olunur (C dv l 2).  

 
C dv l 2. 

HDEAX, HDEAE v   neftdispersl m  qabiliyy tinin t dqiqi
 

Duz 
Distill  suyu li su D niz suyu 

     
HDEAX 60.5 > 168 60.5 > 168 80.3 > 168 

HDEAE 72.5 > 192 72.5 > 192 81.6 > 192 

HDEAPn 73.8 > 192 73.8 > 192 82.3 > 192 

 
N tic  

C dv l 2-d n d   onun  HDEAPn 
l rir ki, HDEAE v HDEAPn 

 d  k n tic  t rir. Bel ki d niz suyunda 
ti 80.3-82.3 olur, reagentin t - li 

suda v  distill  suyunda is  rici 60.5- rkibind
b b olur.  
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