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Abstract: Oligomeric surfactant based on octadecylamine and propylene oxide was synthesized. The degrees 

of oligomerization of octadecylamine was calculated as 6.2 Structure and composition of the surfactant was 

confirmed by using IR and UV-spectroscopy. Surface tension values with respect to concentration were 

examined and respective curve was plotted. Also, main surf activity parameters like CMC, CMC, πCMC, C20, 

pC20, Γmax, Amin were calculated. Critical micelle concentrations (CMC) and surface tensions at CMC were 

calculated as 1.58*10
-4 

mol/l and 31.92 mN/m respectively. Petrocollecting property and petrocollecting 

coefficients of the surfactant were studied for distilled, tap and sea water.   
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                                                                        Introduction 

Accidents may occur during drilling, 

refining or transportation of crude oil. As a 

result,   million tons of crude oil and petro 

products damage the soil and water. One of the 

well-known methods is to use surfactants in 

order to clean surface of the water from thin 

layers of crude oil [1-6].  

According to the literature, nitrogen base 

components have ability to create surfactants 

which make it possible to clean surface of water 

from crude oil [7-14]. For this purpose, new 

surfactant was synthesized based on 

octadecylamine and propylene oxide. Main 

physical-chemical properties of the new 

surfactants, including colloidal-chemical ones, 

were determined to apply them as 

petrocollecting agents. 

 

Experimental Part 

 

Octadecyamine was a product of “Alfa 

Aesar GmbH & Co KG” firm (Germany) of 

purity > 98%. 

Propylene oxide was a product of 

“Organic Synthesis” factory (Sumgayit, 

Azerbaijan) of 99.97-99.98% purity. 

Potassium hydroxide was used as 

“analytically pure” product of “Chemapol” firm 

(Czech Republic). 

Oligomer based on octodecylamine and 

propylene oxide was synthesized at 140-150
o
C 

for 13-14 hours in an autoclave made of  

stainless steel and equipped with a regulator of 

temperature at close conditions and constant 

pressure. In the given reaction, potassium 

hydroxide was used as a catalyst. Amount of 

catalyst was calculated as 3% of amount of 

alkylamine.  

IR- spectrum was recorded by using an 

ALPHA FT-IR spectrometer (Bruker, USA) 

using KBr tablets. 

Surface tension () values were 

measured by Du Nouy ring method using KSV 

Sigma 702 tensiometer (Finland). 
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Results and Discussion 

 

The reaction between octadecyamine and propylene oxide is illustrated as follows: 

 

where n=m+k. 

The value of propoxylation degree-n is 

equal 6.2. Gravitational method was used to 

obtain values of n. 

The IR spectrum of octadecyamine 

propoxylate is given in Fig. 1.  

 

 

Fig.1. IR spectrum of the surfactant based on octadecylamine and propylene oxide 

 

 

                        

        

Fig.2. UV- spectrum of octadecylamine propoxylate (n = 6.2) in distilled water 

 

According to IR- spectrum given in 

Fig.1, absorption bands at 3361 cm
-1

 represents 

OH valent vibration bands. C-H valent vibration 

bands of CH3, CH2 and CH groups are observed 
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at 2919-2850 cm
-1

 in the spectrum.   The bands  

at 1464-1374 cm-1 corresponds C-H 

deformational vibrations,   and  bands 1275 cm-

1 was attributed to valent vibration  of C-N. 

In the given spectrum band at 1059 cm
-1

 

represent C-OH group. (CH2)x 

“pendulum”vibrations bands exist at 719 cm
-1

 in 

the spectrum.  

         UV-spectrum of octadecylamine  

propoxylate in distilled water with a 

propoxylation degree of 6.2 is given in Fig.2. 

The transition n → σ * in the nitrogen atom is 

represented at 213 nm.  

In order to study the surface activity at 

21
o
C of synthesized octadecylamine 

propoxylate, aqueous solutions in different 

concentrations was prepared and plot was given 

in  Fig. 3. 

 

                   
 

Fig.3. Surface tension at the water-air border versus concentration plot of the oligomer 

 

Based on the plot given in Fig.3, the 

surface activity parameters were calculated and 

given in Table 1. Critical micelle concentrations 

(CMC) of the oligomer were revealed as 1.58* 

10
-4 

mol/l and the values of πCMC, Γmax and Amin 

were calculated by using followin equations [5-

6]: 

 

     (1) 

where R- is universal gas constant (R=8.3145 

C/mol*K) and T is absolute temperature. 

The minimum value of the area for one  

surfactant molecule at the water-air border 

(Amin) was determined by the given equation: 

        (2) 

Table 1. Surface activity parameters of the synthesized surface-active oligomer 

n 
CMC×10

4 

(mol/l) 

CMC 

(mN/m) 

πCMC 

(mN/m) 

Γmax×10
10 

(mol/sm
2
) 

Amin×10
2 

(nm
2
) 

6.2 1.58 31.92 40.08 0.83 193.15 
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Petrocollecting and dispersing properties 

of octadecylamine propoxylate were studied and 

applied to distilled, drinking and seawater as a 

pure form, 5% aqueous and 5% ethyl alcohol 

solution on Ramana crude oil. The 

petrocollecting result of the oligomer was given 

in Table 2. 

 

Table 2. Petrocollecting coefficients of the synthesized oligomer 

 

State of surfactant 

 

Duration, 

hours 

Maximum petrocollecting coefficient 

Distilled water Tap water Sea water 

Unthinned reagent 

0.17-2 33.28 33.28 28.70 

24-30 39.06 39.06 29.44 

48-92 39.06 39.06 29.44 

5% wt. aqueous solution 
0.17-2 29.44 29.44 29.44 

24-92 39.06 39.06 39.06 

5% wt. ethanolic solution 
0.17-2 33.28 36.80 36.80 

24-92 36.80 36.80 36.80 

 

As can be seen from Table 2, the 

petrocollecting coefficient during exposure in 

the range of 0.17-2 hours is less than the 

coefficient obtained after 24 hours. This is 

explained as being due to the aggregation state 

of surfactant. Thus, the substance is solid and 

that is the reason for late effect of surfactant on 

thin oil layers. 

                           

Conclusion 

 

Surfactant based on octacedylamine and 

propylene oxide was synthezided at 140-150
o
C. 

Surface activity property of the oligomer was 

studied by izoterm of surface tension versus 

concentration was plotted. According to the 

curve, the parameters such as CMC, CMC, πCMC, 

Γmax, and Amin were calculated. Maximum 

values of petrocollecing coefficient of the 

oligomer in all-distilled, tap and sea water were 

calculated as 39.06. 
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OKTADESİLAMİN VƏ PROPİLEN OKSİDİ ƏSASINDA  OLİQOMER TƏBİƏTLİ SƏTHİ-

AKTİV MADDƏNİN ALINMASI VƏ TƏDQİQİ 

 

S.H. Zərgərova 

AMEA  Y.Məmmədəliyev adına Neft-Kimya Prosesləri İnstitutu, 

 AZ 1025, Bakı, Xocalı prospekti, 30 

e-mail: sevdazargarova@gmail.com 

 

Oktadesilamin və propilen oksidi əsasında oliqomer tipli səthi aktiv maddə sintez edilmişdir. 

Oktadesilaminin oliqomerləşmə dərəcələri 6.2 olaraq hesablanmışdır. Səthi-aktiv maddənin 

quruluşu və tərkibi İQ- və UB- spektroskopiya üsulundan istifadə etməklə təsdiq edilmişdir. 

Qatılıqdan asılı olaraq səthi gərilmə qiymətləri tədqiq edilmiş və müvafiq izoterm əyrisi çəkilmişdir. 

KMQ, KMQ, πKMQ, C20, pC20, Γmaks, Amin kimi əsas səthi aktivlik parametrləri hesablanmışdır. Kritik 

misella əmələgəlmə qatılığı (KMQ) və səthi gərilmə qiymətləri müvafiq olaraq 1,58*10-4 mol/l və 

31,92 mN/m hesablanmışdır. Səthi-aktiv maddənin distillə, içməli və dəniz suyu  üzərində neftyığma 

qabiliyyəti  tədqiq edilmişdir.  

Açar sözlər: oktadesilamin, oliqomer törəmə, propoksilat, səthi aktiv maddə, neftyığma əmsalı 
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ПОЛУЧЕНИЕ И ИССЛЕДОВАНИЕ ОЛИГОМЕРНОГО ПОВЕРХНОСТНО-

АКТИВНОГО ВЕЩЕСТВА НА ОСНОВЕ ОКТАДЕЦИЛАМИНА И ОКСИПРОПИЛЕНА 

 

С.Г.Заргарова 

Институт нефтехимических процессов им акад.Ю Мамедалиева  

Национальной АН Азербайджана 

AZ 1025    Баку, пр.Ходжалы, 30;     e-mail e-mail: sevdazargarova@gmail.com 

 

Синтезировано олигомерное поверхностно-активное вещество (ПАВ) на основе 

октадециламина и оксипропилена. Степень олигомеризации октадециламина составила 6.2. 

Структура и состав поверхностно-активного вещества подтверждены методами ИК- и 

УФ-спектроскопии. Определены  значения поверхностного натяжения в зависимости от 

концентрации и построена  соответствующая кривая.  Вычислены основные параметры 

поверхностной активности, такие как ККМ, ККМ, πККМ, C20, pC20, Γmakс, Amin. Критическая 

концентрация мицеллообразования (ККМ) и поверхностное натяжение при ККМ были 

вычеслены соответственно как 1.58·10-4 моль/л  и 31.92 мН/м. Исследованы 

нефтесобирающие свойства ПАВ на дистиллированной, пресной и морской воде. 

Ключевые слова: октадециламин, олигомерное производное, оксипропилат, ПАВ, 

коэффициент нефтесобирания. 
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