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Preparation of Cationic Surfactants Using Sunflower Oil

Adnan Elizzo, Dr. Ayham Aljunde & Dr. Khaled Altawil.

Department of General Health and Food Safety, Faculty of
Pharmacy, Idlib University.

Abstract:

Through this study, it has been shown that cationic surfactants can
be synthesized by separating fatty acids from a vegetable oil, and
introducing them in a series of reactions (Methanolic Esterification,
followed by Di-ethanol amide production through a reaction between the
Methanolic Ester and Di-ethanolamine, then a new Esterification for the
Hydroxylic groups by a pure and natural fatty acid, At the end, we can
convert it to Quaternary Ammonium Salts in a presences of Hydrogen
Chloride) resulting in cationic materials of Greasy texture and able to
reduce surface tension at a low financial cost compared to those prepared
from industrial sources.

The reaction yield has exceeded 85% in most of its stages. and the
final compounds reduced the surface tension of water about 50% when it
was used at 0.25gr/100ml concentration.

JKeywords: Surfactant, Surface tension, Cationic Substances,

Sunflower Oil, Infra-Red Spectroscopy (FT-IR), Wave Number, Bending
Vibration, Stretching Vibration.
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   110 ° C


  KOH


  𝟓 𝟔 . 𝟏 × 𝑵 × ( 𝑿 − 𝒀 ) / 𝑾


  K O H


    80 − 90 ° C


  HCl  


  𝟓 𝟔 . 𝟏 × 𝑵 × ( 𝑨 − 𝑩 ) / 𝑾


    80 − 90 ° C


   100 ° C


    C H 3 O H


      H 2   S O 4  ∆ = 80 − 90 ° c →     R − C O O C H 3


    H 2 O


      100 ° C


    80 − 90 ° C


      180 ° C


      60  m m H g )


    R − C O O C H 3   + H N    (   C H 2   C H 2 O H )  𝟐   N a O M e  80 − 90 ° c →


     (   C H 2   C H 2 O H )  𝟐


    C H 3 O H


   N 2


    ( 140 − 150 ° C )


     (   C H 2   C H 2 O H )  𝟐


      H 2   S O 4  ∆ = 140 − 150 ° c →


     (   C H 2   C H 2 O C O Ŕ )  𝟐


    H 2   S O 4


  →   2   H C l ↑ +     N a 2   S O 4


     (   C H 2   C H 2 O C O Ŕ )  𝟐 +   H C l


  →


  O   N H +    (   C H 2   C H 2 O C O Ŕ )  𝟐


    C l −


  𝟓 𝟔 . 𝟏 × 𝑵 × ( 𝑿 − 𝒀 ) / 𝑾


  × 𝟎 . 𝟏 ×   ( 𝟏 − 𝟎 )  𝟓


  𝟓 𝟔 . 𝟏 × 𝑵 × ( 𝑨 − 𝑩 ) / 𝑾


  × 𝟎 . 𝟓 ×   ( 𝟐 𝟎 − 𝟓 . 𝟓 )  𝟐 . 𝟎 𝟔 𝟐 =  


    c m  − 1


    c m  − 1


    c m  − 1


    c m  − 1


    c m  − 1


    s p 3


    c m  − 1


    c m  − 1


    c m  − 1


    s p 3


    c m  − 1


    c m  − 1


    c m  − 1


    c m  − 1


    c m  − 1


    ( 100 ° c


      60  m m H g )


    c m  − 1


    c m  − 1


    c m  − 1


    c m  − 1


    c m  − 1


    c m  − 1


    c m  − 1


    s p 3


    c m  − 1


    c m  − 1


    c m  − 1


    s p 3


    c m  − 1


    c m  − 1


    c m  − 1


    c m  − 1


    c m  − 1


    c m  − 1


    c m  − 1


    c m  − 1


    c m  − 1


    s p 3


    c m  − 1


   cm  − 1


   cm  − 1


      ا ل م ذ ا ب   ق ط ع ه ا   ا ل ت ي     ا ل م س ا ف ة    ا ل م ذ ي ب   ق ط ع ه ا   ا ل ت ي     ا ل م س ا ف ة


   20 ° C


    c m  − 1


    T 1 =


    r . h . d . g 2


  r =     2 ∗ T  h . d . g    


  r =     2 × 72 . 8  2 . 1 × 1 × 981


  c m


    cm


    T 2


    T 2 =       r . h . d . g 2 =       0 . 071 × 1 . 1 × 981 × 1   2 = 38 . 31 dyn .   c m  − 1  


  38 . 31 = 34 . 49 dyn .   c m  − 1


    T 1 −   T 2


  T


    M h / M )


  ×


  34 . 49 dyn .   c m  − 1

