List of contents

No Page
Chapter 1
Introduction and Aim of the work 1
Review of Literature
1/1- Surfactants 6
1/1/1- | Chemical classification of surfactants 7
1/1/1/a- Non-ionic 7
1/1/1/b- Amphoteric (Zwitterionic) 8
1/1/1/c- Anionic 9
1/1/1/d- Cationic 9
1/1/2- | Physico-chemicl properties of surfactants 10
solution
1/1/2/1- Surface tension 10
1/1/2/2- Critical micelle concentration (CMC) 10
1/1/2/3- Solubilization 11
1/1/2/4- Hydrophilic — lipophilic balance 12
(HLB)
1/2- Surfactants for improving both the physico- 15
chemical properties and pesticidal efficiency
of pesticides
1/2/1- | Effect of surfactants on physico-chemical 15
properties of spray solution of pesticides.
1/2/2- | Effect of surfactants on controlling spray 19

drift, translocation, absorption, penetration
and uptake of pesticides




1/2/3- | Effect of surfactants as adjuvant on Pesticidal 21
efficiency of some pesticides.

1/3- Using of prepared non-ionic surfactants as 24
emulsifiers for reworking the physically
deteriorated pesticide.

Chapter 2
MATERIALS AND EXPERIMENTAL
METHODS
2/1- Materials 29
2/1/1- | Materials used in preparation of surfactants 29
a) Fatty acids 29
b) Glycerol 29
c) Diethylene glycol 29
d) Sodium hydroxide 29
2/1/2- | Pesticides used 30
2/1/3- | Deteriorated pesticides 35
Experimental Methods
2/2/1- | Preparation of Surface Active Agents: 36
a) Preparation of non-ionic surfactants 36
b) Preparation of anionic surfactants (salt of 37
fatty acid)
Preparation of sodium salt of (oleic, stearic
and lauric acid)
c) ldentification of surfactants by Infra-Red 37

Spectroscopy and Mass Spectra




2/2/2- | Determination of Physico-chemical properties 38
for the prepared surfactants
a-The critical micelle concentration 38
b- Solubility test 38
c- Hydrophilic—-Lipophilic balance 38
d- Free acidity or alkalinity test 39
2/2/3- | Determination of physico-chemical properties 39
of tested pesticides
a- Emulsion stability 39
b- Free acidity or alkalinity 40
c- Cold stability test 40
d- Heat stability test 40
2/2/4- | Mixing the prepared surfactants with 40
pesticides
2/2/4/1- | Methods of mixing 40
A- Direct mix method 40
A.1- Determination of physico-chemical 41
properties of direct mix solutions.
B- Tank mix method 41
2/2/5- | Determination of physico-chemical properties 42
of spray solution at field dilution rate.
1- pH Measurement 42
2- Surface Tension 43




3- Electrical Conductivity 43
4-Viscosity Measurements 43

2/2/6- | Effect of surfactants as adjuvants on the 44
pesticidal efficiency of some insecticides
against cotton leafworm

2/3- Using of prepared non-ionic surfactants as 44
emulsifiers for reworking one physically
deteriorated pesticides.

2/3/1- | Determination of physico-chemical properties 45
of spray solution at field dilution rate.

2/3/2- | Effect of surfactants as emulsifiers on the 45
pesticidal efficiency of vapathion 57% EC
against cotton leafworm

Chapter 3
RESULTS AND DISSCUTION

3/1- Preparation of surfactants and their physico- 46
chemical properties

3/1/1- | Preparation and identification of non-ionc 46
surfactants

3/1/1/a- | preparation of non-ionc surfactants 46
3/1/1/a/1- Diethylene glycol mono stearate 46
3/1/1/a/2- Glycerol mono stearate 47
3/1/1/a/3- Diethylene glycol mono oleate 48
3/1/1/al4- Glycerol mono oleate 49
3/1/1/a/5- Diethylene glycol mono laurate 49
3/1/1/a/6- Glycerol mono laurate 50




3/1/1/b- | Anionic surfactants 61
3/1/2- | Determination of physicochemical properties 62
of surfactants solution
3/1/2/1-Solubility and hydrophilic lipophilic 62
balance (HLB)
3/1/2/2- Free acidity or alkalinity 62
3/1/2/3- Critical micelle concentration (CMC) 65
3/2- Using of the prepared surfactants as additives 66
for improving the physico-chemical properties
and insecticidal efficiency of candidate
insecticides
3/2/1- | Physical compatibility between surfactants 66
and insecticides.
3/2/1/a- Direct mixed mixtures 66
3/2/1/b- Tank- mixed mixtures 78
3/2/2- | Physico-chemical properties of spray solution 80
of pesticides alone and its mixture with
additives at field dilution rate.
3/2/2/a- In case of direct mixing 80
3/2/2/b- In case of tank mixing 85
3/2/3- | Effect of surfactants as adjuvants on the 89
pesticidal efficiency of some insecticides
against cotton leafworm
3/2/3/a- In case of direct mixing 89
3/2/3/b- In case of tank mixing 95




Vi

3/3- Using of the prepared non-ionic surfactants as | 104
emulsifiers for reworking one of the
physically deteriorated pesticide

3/3/1- | Using of the prepared surfactants for | 104
improving emulsion stability and other
physico-chemical properties

3/3/1/a- | The Solubility of nonionic surfactants in| 104
pesticides

3/3/1/b- | Emulsion stability of pesticides alone and | 104
mixed with prepared non-ionic surfactants

3/3/1/c- | Physico-chemical properties of vapathion | 105
57% EC alone and mixed with the prepared
nonionic surfactants

3/3/2- | Physico-chemical properties of spray solution | 109
of pesticides alone and its mixture with
emulsifiers

3/3/3- | Effect of surfactants as emulsifiers on the | 109
pesticidal efficiency of vapathion 57% EC
against cotton leaf worm
Conclusion 112
Summary 113
Reference 116

) il




vii

LIST OF FIGURES

Fig. Subject Page
1-3 | Infra-red Spectrum of fatty acid ester 3 51
2-3 | Mass Spectrum of fatty acid ester 3 52
3-3 | Infra-red Spectrum of fatty acid ester 5 53
4-3 | Mass Spectrum of fatty acid ester 5 54
5-3 | Infra-red Spectrum of fatty acid ester 7 55
6-3 | Mass Spectrum of fatty acid ester 7 56
7-3 | Infra-red Spectrum of fatty acid ester 8 57
8-3 | Infra-red Spectrum of fatty acid ester 10 58
9-3 | Mass Spectrum of fatty acid ester 10 59
10-3 | Infra-red Spectrum of fatty acid ester 11 60




viii

LIST OF TABLES

No. Subject Page

Table (1-3) | The solubility and HLB of the prepared | 63
surfactant

Table (2-3) | The free acidity or alkalinity of prepared | 64
surfactant

Table (3-3) | The critical micelle concentration (CMC) of | 65
the soluble anionic surfactants.

Table (4-3) | The emulsion stability of sumi-alpha alone | 68
and mixed with prepared non-ionic
surfactants at different concentrations.

Table (5-3) | The emulsion stability of kendo alone and | 69
mixed with prepared non ionic surfactants at
different concentrations.

Table (6-3) | The emulsion stability of match alone and | 70
mixed with prepared non-ionic surfactants
at different concentrations.

Table (7-3) | Physical compatibility between sumi-alpha | 73
and the prepared nonionic surfactants at 2%.

Table (8-3) | Physical compatibility between kendo and | 74
the prepared nonionic surfactants at 2%.

Table (9-3) | Physical compatibility between kendo and | 76

the prepared nonionic surfactants at 1%.




Table (10-3)

Physical compatibility between match and

the prepared nonionic surfactants at 0.5%.

77

Table (11-3)

The emulsion stability of tank mix anionic
surfactants and mixed with tested pesticides
at 0.5%.

79

Table (12-3)

Physico-chemical  properties of spray
solution of sumi-alpha alone and its mixture
with additives at 2%.

83

Table (13-3)

Physico-chemical  properties of spray
solution of kendo alone and its mixture with
additives at 1%.

84

Table (14-3)

Physico-chemical  properties of spray
solutions of kendo and sumi- alpha alone
and with tank mixed anionic surfactants at
0.5%.

87

Table (15-3)

Physico-chemical  properties of spray
solutions of match, silicron and decies alone
and with tank mixed anionic surfactants at
0.5%.

88

Table (16-3)

Toxicity of sumi-alpha alone and with direct
mixture prepared nonionic surfactants

against 4™ instars larvae of cotton leafworm.

90

Table(16a-3)

Toxicity of sumi-alpha alone and with direct
mixture prepared nonionic surfactants

against 4" instars larvae of cotton leafworm.

91







Xi

Table (17-3)

Toxicity of kendo alone and with direct
mixture additives against 4" instars larvae

of cotton leafworm.

93

Table (17a-3)

Toxicity of kendo alone and with direct
mixture additives against 4" instars larvae

of cotton leafworm.

94

Table (18-3)

Toxicity of kendo alone and with tank mix
additives against 4Minstars larvae of cotton

leafworm

97

Table (18a-3)

Toxicity of kendo alone and with tank mix
additives against 4Minstars larvae of cotton

leafworm.

98

Table (19-3)

Toxicity of sumi-alpha alone and with tank
mix additives against 4™ instars larvae of

cotton leafworm.

99

Table (19a-3)

Toxicity of sumi-alpha alone and with tank
mix additives against 4" instars larvae of

cotton leafworm.

100

Table (20-3)

Toxicity of (selecron, decies and match)
alone and with tank mixed anionic
surfactants against 4" instars larvae of

cotton leafworm.

101

Table (21-3)

The solubility of prepared non ionic

surfactants in pesticides.

106




xii




Xiii

Table (22-3)

Emulsion stability of vapathion alone and
its direct mixture with prepared nonionic

surfactants at different concentrations.

107

Table (23-3)

Physico-chemical properties of vapathion
alone and mixed with prepared nonionic

surfactants at 2%.

108

Table (24-3)

Physico-chemical  properties of spray
solution of vapathion alone and its mixture
with additives at 2%.

110

Table (25-3)

Toxicity of vapathion alone and its direct
mix with emulsifier against 4" instars larvae

of cotton leafworm.

111




Xiv



