Contents
Aim of work

SUMMIAIY .o e e e e e e ee e
INtroduction ..... ..ot
1. Classification of surfactants ...,

1.1. Anionicsurfactants ...........ocooiiiiiii
1.2. Cationic surfactants ............cooiiiiiii i

1.3.Amphoteric surfactants................ccooiiiiiiiii
1.4.Nonionic surfactants............coviiiiiiiiii e
2. Synthesis of nonionic surface activeagents ...........................
2.1. Nonionic surfactants from carboxylic acid and esters .............
2.2. Nonionic surfactants from fatty alcohol ............................
2.3. Nonionic surfactants from mercaptan ........................ooeel
2.4. Nonionic surfactants fromamines ..................ccooiiiiiinni
2.5. Nonionic surfactants fromamide ........................cooonll.
2.6. Nonionic surfactants containing heterocyclic ring.................
2.6.1. Surfactants bearing pyrrolidone nucleus ................ccco........
2.6.2. Surfactants contaning furoanose and pyranosering ...............
2.6.3. Surfactants bearing dioxane or dioxolane ring ...................
3. Cationic surface active agents ...........c.ooviiiiiiiiiiiiie i,
4. Synthesis of cationic surface activeagents ...........................
4.1. Cationic surfactants contain one nitrogenatom ...................
4.2. Cationic surfactants contain more than one nitrogen atom ......

4.3. Cationic surfactants containing heterocyclicring ..................
4.3.1. Surfactants containing furanose ring ......................oo......

4.3.2. Surfactants containing imidazoline ring...........................



4.3.3. Surfactants bearing oxazoline and / or oxazinering ............
4.3.4. Cationic surfactants bearing dioxane ring ........................
4.3.5.Cationic surfactants bearing dioxalinering .......................
4.3.6. Cationic surfactants bearing pyrrolidone nucleus ................
4.3.7. Cationic surfactants Containing piperazinering ...............
4.3.8. Cationic surfactants bearing pyrimidinering .....................
4.3.9. Cationic surfactants bearing pyridinering .......................
4.3.10.Cationic surfactants containing triazine ring .....................
5. Amphoteric surface active agents ...,
6.Synthesis of amphoteric surface active agents .........................
6.1.Amphoteric surface active carboxy betaine compounds ...........
6.2.Amphoteric surface active amidobetaine compounds ..............
6.3.Amphoteric surface active sulfobetaine compounds ...............
6.4.Amphoteric surface active agents from amino acids ...............
6.5.Amphoteric surface active agents from fatty acids ..................
6.6.Amphoteric surface active agents from amine oxides .............
6.7.Amphoteric surfactants containing heterocyclicring ...............
6.7.1.Amphoteric surfactants bearing simidazolinering ...............
6.7.2.Amphoteric surfactants containing pyridine ring..................
6.7.3. Amphoteric surfactants containing pyrrolidine ring ...........
6.7.4. Surfactants bearing dioxalone ring ............ccccecveeneeennnn..
6.7.5. Surfactants bearing pyridiniumring ............ccccoooeviinnn
7. Application of surface activeagents ...............ccccoiiiiiiiinn,
7.1. Surface active agents as hair and biocidal compounds ..........

7.2. Surface active agents as foaming components ...................



7.3. Surface active agents as fabric softeners............................. 33

7.4. Surface active agents as bleaching activators ....................... 37
7.5. Surface active agents as antistatic agents.......................... 39
7.6. Surface active agents as laundry detergents ...................... 40
7.7. Surfactants useful as dishwashing detergents ....................... 41
7.8. Surfactants used assoilrelease .............ccoovviiiiiiiiiiinn, 42
7.9. Surfactants used as corrosion inhibitors ........................... 42
7.10. Surfactants useful as dye transfer inhibitors ..................... 44
7.11. Surfactants used as a color stabilizer ............................ 45
7.12. Surfactants useful for hard surface cleaning ....................... 46

7.13. Detergents composition formulation with different characters.. 46
7.14. Heterocyclic surfactants for multiable purpose.................. 49
Experimental ...... ..., 50

I- Preparation of betaine ester ' cationic surfactants "

1. Preparation of betaine ester .............coooiiiiiiiiiiiii 50
1.1. Preparation of fatty alkyl chloroacetate I........................... 50
1.2. Preparation of fatty alkyl chloroacetate to betaine ester (1) to -
form (I = VI a-di-. oo,

I1- Preparation of ethoxylated betaine ester "noninionic surfactants )

1. Preparation of ethoxylated betaineester................................ 55

1.1. Preparation of fatty ethoxylated alkyl chloroacetate(ll — VI1)i-iii 55
1.2. Quateranization of ethoxylated alkyl chloroacetate to betaine
esters (Il = VI i—iiito from (I1-VIDa-d (i —1iii) .........ccc.......

56

Measuring surface properties ...........oooovveviiiiiiiiiiii .. 62

1. Surface and interfacial teNSION.......oouvvee et eeeeeeeas 62



2. Cloud poINt CP .o, 62
3. Kraft poINt KP ..o, 62
4. Foaming height. ... ..., 62
D WettiNg tIMe ... 63
6. Emulsion stability ... 63
7. Biodegradability............ccoo i 63
8. Biological activity .............coiiiiii 63
0. TOXIC ACHIVILY ...\ e e, 65

Results and DiSCUSSION .........ooviiiiiiiiiii e, 66
Synthesis of surfactants ... 66

Part |

1. Preparation of betaine esters surfactants .............................. 67
1.1. Preparation of fatty alkyl chloroacetatate I........................... 67

1.2. Preparation of cationic surfactants ( betaine ester )( II-VIl)a-d... 68

2. Elucidation of the prepared betaine ester surfactants ............... 68
Part |1
1. Preparation of ethoxylated betaine ester surfactants ............... 72

1.1. Preparation of fatty ethoxylated alkyl chloroacetate (11-VII) i-iii 72
1.2. Preparation of ethoxylated betaine esters ( Il — VII') a-d(i-iii).... 72
2. Elucidation of the prepared ethoxylated betaine esters surfactants. 73

Surface active properties of the synthesized ethoxylated betaine

77
ester and cationic SUTACtaANTS .....oueerereee e et
1. Surface and interfacial tensionS ........oovvveieee i, 77
2. Kraft poINt K. ... 78

3. Cloud POINt CP. e, 78



4. Foaming height...... ..o,
D Wetting tiIMe ...
6. Emulsification properties ...
7. Biodegradability............... oo

8. Biological activity ...

1. TOXICACHIVILY ..o e
1.1 Extraction of (IV Cl) oo
1.2. ColOUr teSE. ..o,
1.2.1. MarqUIS TeSt. . ...
1.2.2. Ferricchloride reagent.............cooiiiiiiii i,
1.2.3. ZWIKKer reagents .........ooiniiiiiiiii i,
1.3. Chromatographic proceduce .............oovviiiiiiiiiiiiieann...
FIgUIES ot e

RETOIENCS . ..ot e e e e e






