Subject Index

a

A/L, see air/liquid

acids, fatty 13

action model, mass 28-30

activator surfactants 271

adhesion 255-258

— droplets 256

adjuvants 125

— agrochemical formulations 247-272

adsorbed layers

— polymeric  85-90, 169

— thickness 72

adsorbed polymeric surfactants 225-232

adsorption

— competitive 188

— equilibrium 41-43

— Gibbs equation 98

— kinetics  46-55

— nonionic surfactants 60, 61

— polymeric surfactants 62-68

— relative 43

— saturation 98

— surfactants, see surfactant adsorption

adsorption flux 47, 48

adsorption isotherms 68-71

— Gibbs 43-46, 131

- SDS 58,59

adsorption parameters, polymeric
surfactants  68-74

agents

- anti-drift 255

— dispersing 126

— surface-active, see surfactants

— suspending 174176, see also suspensions

aggregation

— aggregation—dissolution mechanism 50

— stability against 136-138

aggregation number 22, 107

agrochemical dispersions 77-91

agrochemical formulations 1-5

— adjuvants  247-272
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— interfaces 41-75

— surface-active

agents 7-18

— suspoemulsions 183
agrochemical hydrophobic particles 169
agrochemical wetting powders 126-131

agrochemicals

— controlled release 239-245

— interaction with target species 271, 272
air/liquid interfaces 41-43

air/solution interfaces 251-255

alcohols

— ethoxylates 12, 13

- fatty 16

— PVA, see poly(vinyl alcohol)

alginates 112

alkyl aryl sulfonates 9
alkyl chain length 31, 249

alkyl sulfoxide

31

alkylphenol ethoxylates 13

amine ethoxylates 15

amount of polymer adsorbed (I') 68-71
amphoteric surfactants 11, 12
‘anchored’ dispersants 187-189
‘anchored’ polymers 90

angle, contact

129, 258

anionic polyelectrolytes 238
anionic surfactants  7-10, 19

anti-drift agents

255

antisettling systems 181
applications, microemulsions 199, 200

aqueous Keltrol

solution 233

aqueous solutions 180, 181, 237, 238

area, interfacial

210, 211

aryl sulfonates, alkyl 9

association 27,

36, 37

Avogadro's number 44

b

balance

— density of disperse phase and medium 144

— hydrophilic-lipophilic 100-103
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Subject Index

ball mill 130

Bancroft rule 100

barrier, energy 95, 257

bead mill 130

bending, films 201

bentones 174

bilayers, spherical 108

Bingham model 156, 226

biological efficacy 165, 215

— adjuvants 247, 248

biosurfactants 243

block copolymers 17, 62, see also
triblock copolymers

Born repulsion 78

bouncing 256

break point 45

breakdown processes 94, 108, 221, 222

bridging flocculation 89, 132-134

Brownian diffusion 109

Brownian motion 84, 211

bubbles, maximum bubble pressure
technique 52-55

bulk liquids, diffusion 270

bulk properties, SCs  151-164

c

CAC, see critical aggregation concentration
Caisson's model 157
caking 139, 173
capillaries 128
capsules, microcapsules
carboxylates 8
carrageenans 112
carriers 239
catastrophic inversion 120

235-239

cationic surfactants 10, 11, 19

cellulose

— ethylhydroxyethylcellulose 142, 143

— hydroxyethylcellulose 148, 149, 188, 112

centrifugation 121

cetyltrimethylammonium chloride (CTACI)

136, 137
CFT, see critical flocculation temperature
chains
—alkyl 31
— configurational entropy 171
- dangling 170
— grafted PEO  192-195
—PEO 11, 24, 61-64, 180
charge-stabilized emulsions 115
chemistry, physical 19-40
chlobutrazol-tridemorph 185, 186
chloride, cetyltrimethylammonium 136,
137

chlorothalonil-tridemorph 186

claying 139, 173

— prevention 144-147

clays, hydrophobically modified 174

cloud point 25

cmg, see critical micelle concentration

co-loaded carriers 239

co-solutes 20

co-surfactants 179, 197

— conductivity measurements 213

coacervation 235

— complex 237, 238

coagulated suspension 132-134

coalescence

— emulsions 117-119, 183, 188, 189

— experimental techniques 123

— multiple emulsions 221

—rate 119

coarse suspension 132-134

coherence time 73

cohesive energy concept 105, 106

coil configuration, random 254

colloid stability 77-91

— DLVO theory 81

‘comb’ graft copolymer 71

combined surfactants 205, 206

competitive adsorption 188

complex coacervation 237, 238

complex modulus  159-163, 191, 192

— multiple emulsions 228-231

complexes, surfactant—polymer 38

concentrated emulsions 111

concentration, critical 19

concentric patterns 264

conductivity measurements

— co-surfactants 213

configuration, random coil 254

configurational entropy 88, 171

conformation

— polymeric surfactants 64

— triblock copolymers 224

constant stress (creep) experiments 142,
158, 159

contact angle

— critical 258

— measurements 263

— surfactant solutions 129

control

— flocculation 113, 146, 175

— physical stability of SCs  132-147

— release of agrochemicals 239-245

controlled-release formulations 4,
235-245

convection 271

212-214



copolymers

— block 17, 62

- EO/PO 17,18

- graft 62,71

— triblock 224-227, 232, 236

correlation delay time 73

correlation function, photocount 211

counterions 1, 27

—valency 79

creaming 109-114

— experimental techniques 121, 122

— ‘foam’/cream layer boundary 122

— prevention 111-114

- suspoemulsions 185-187

creep curve 153

creep experiments 142, 158, 159

critical aggregation concentration (CAC)
36-38

critical concentration 19

critical contact angle 258

critical flocculation temperature (CFT)
91, 150

critical micelle concentration (cmc) 24,
27-29, 33-35

- microemulsions 205

critical packing parameter (CPP) 22, 107,
108, 250

critical surface tension of wetting 265

crystal growth

— prevention 196

- SCs 138,139, 150, 151

crystalline deposit 272

crystallization 184

— prevention 190

— reprevention 190

CTACI, see cetyltrimethylammonium
chloride

cuticle 266

d

dangling chains 170

dead time 52

Debye interaction 78

Debye parameter 74

deformation, droplets 99, 100

degradation, shear 255

dehydrogenation, random 244

delay time, correlation 73

density balance 144

density distribution, segment 72

density matching 111

depletion flocculation 113, 132-134, 146,
147, 175, 176

deposit formation 266-268

Subject Index

Deryaguin-Landau—Verwey—Overbeek
(DLVO) theory 81, 82, 88, 166, 167

desorption flux 47, 48

detergents 101

dialysis 219

diethylhexyl sulfosuccinate, sodium 206

diffusion

- and stranding 177, 178

— Brownian 109

— bulk liquid 270

— self-diffusion 19

— translational coefficient 212

diffusion-controlled adsorption kinetics
model 47

dilatant sediments 172, 173

dilational modulus, interfacial 98, 99

dilute emulsions 110

‘three-dimensional’ gel network 174

dipole interactions 57

‘disjoining pressure’ 118

dispersants, ‘anchored’” 187-189

disperse phase, density balance 144

dispersing agents, SC preparation 126

dispersion 129, 130

— agrochemical 77-91

— assessment of state 149-151

- liquid-liquid 5

— London force 78

— polystyrene 141

— redispersion 151

— stabilization 83, 84

— steric stabilization 85, 90, 91

dissociation, association—dissociation
equilibrium 27

dissolution 218

diuron 244

dividing surface, Gibbs 43

dodecyl hexaoxyethylene glycol 28

dodecyl sulfate, sodium, see sodium
dodecyl sulfate

dodecyl sulfonate, sodium 178

dodecylbenzene sulfonate, sodium 136,
137

— sodium 210

Doppler shift 84

double layers 83, 84

— electrical repulsion 79, 80

— SCs 148, 149

— thickness 166

Dougherty—-Krieger equation 193

driving force

— micellization 31-33

— surfactant—polymer interaction 37

drop volume technique 51, 52
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Subject Index

droplets

— adhesion 256

— adsorbed layers 85-90

— deformation 99, 100

— formation 251-255

— in agrochemical dispersions 77-91

- internal 221

- ‘monodisperse’ 110

— multiple emulsions 225-232

—size 210, 211

— size reduction 111, 112

- sliding  258-262

— spray 216

duplex film theory 201

dyes 196

dynamic adsorption processes 46-55

dynamic equilibrium 26

dynamic light scattering 211, 212

dynamic (oscillatory) measurements
159-164

— multiple emulsions 231

dynamic viscosity 159, 160, 191, 192

e

ECs, see emulsifiable concentrates

effective Hamaker constant 167

effective steric stabilization 89, 90,
172

effects

— Gibbs—Marangoni 99, 100

— Marangoni 99, 266

— Rehbinder 130

— time effects during flow 157, 158

efficacy, biological 165, 215, 247, 248

EHEC, see ethylhydroxyethylcellulose

elastic interaction 87-89

elasticity, Gibbs 117

electrical double layer repulsion 79,
80

electrical resistance 213

electrolytes 20

— aqueous solutions 180, 181

— see also polyelectrolytes

— strong 46

emulsifiable concentrates (ECs) 2

emulsification  95-97

— aqueous electrolyte solutions 180,
181

— oil-based suspensions 176-181

— oil into suspension 189, 190

— spontaneous 176-179

emulsifiers 101

— multiple emulsions 220

— oil-based suspensions 180

— selection 100-109

emulsion concentrates (EWs) 2, 3,7, 77,
85, 93-123, 248

— adjuvants 248

— applications 199

emulsions

— breakdown processes 94, 108

— charge-stabilized 115

— coalescence 117-119, 183, 188, 189

— concentrated 111

—dilute 110

— experimental techniques 120-123

— flocculation 114, 115

— formation 94, 95, 97-100

— hexadecane 192-195

— isoparaffinic oil-in-water 191

— liquid-liquid dispersions, see liquid-liquid
dispersions

— microemulsions 3, 4, 197-218

— multiple, see multiple emulsions

— nanoemulsions 96

— of emulsions, see multiple emulsions

— oil-in-water, see emulsion concentrates

- sedimentation 109-114

— stability 108, 109

— sterically stabilized 115

— suspoemulsions  183-196

encapsulation, microencapsulation
235-237

energy

— cohesive 105, 106

— free energy path 94, 95

— standard free 27, 28

— van der Waals 229

energy barrier 95, 257

energy—distance curves 133, 134

— DLVO theory 167

— steric stabilization 171

enthalpy, micellization 30, 31

entropy

— configurational 171

- configurational loss 88

— micellization 30, 31

— microemulsions 199

EO/PO, see ethylene oxide—propylene oxide

equations, see laws and equations

equilibrium, dynamic 26

equilibrium adsorption 41-43

equilibrium sediment volume 151

equilibrium thermodynamics, micellization
26, 27

ester, sorbitan 14, 15

ether, monoether 30

ethirimol 71

ethirimol suspension 147

ethoxylated derivatives 14, 15



ethoxylates

— alcohol 12,13

— alkylphenol 13

—amine 15

— fatty acid 13

ethylene oxide—propylene oxide copolymers
(EO/PO) 17,18

ethylhydroxyethylcellulose (EHEC) 142,
143

evaporation, spray drops 266-268

EWs, see emulsion concentrates

experimental techniques

— adsorption kinetics  51-55

— conductivity measurements 212-214

— constant stress (creep) experiments 142,
158, 159

— contact angle measurements 263

— dynamic measurements 159-164, 231

— emulsion stability assessment 120-123

— flocculation  155-157

— flocculation rate measurement 149, 150

- NMR 214

— Ostwald ripening 150, 151

— polymeric surfactants 68-74

— rheological measurements 151-157,
226

— scattering  207-212

— sedimentation 152-154

— strain sweep measurements 160, 161

f

fats, ethoxylated 15

fatty acid ethoxylates 13

fatty alcohols 16

FicK's first law 217, 252, 270

films

- bending 201

— mixed film theories 200-202

— mixed surfactant 176-179

— viscoelastic 230

fine particles, ‘inert 145

finely divided solids 146

first-order kinetics 240

flocculation 81, 82, 90, 91

— bridging 89, 132-134

— controlled 113, 146, 175

— critical temperature 150

— depletion 113, 132-134, 146, 147, 175,
176

— emulsions 114, 115

— experimental techniques 122, 155-157

— heteroflocculation 183, 188

— homoflocculation 183

— incipient 149

— rate measurement 149, 150

Subject Index

Flory—Huggins interaction parameter
86, 87, 170, 228

Flory—Krigbaum theory 228

flow, time effects 157, 158

flowables 248

fluctuations, surface 117

fluorocarbon surfactants 16

flux, adsorption/desorption 47, 48

‘foam’/cream layer boundary 122

foliar uptake 272

formation—dissolution mechanism 50

formulations

— agrochemicals, see agrochemical
formulations

— controlled-release 4, 235-245

— microemulsions 215

free energy, standard 27, 28

free energy path 94, 95

Frumkin-Fowler-Guggenheim
equation 56

gel network, ‘threedimensional’ 174
Gibbs adsorption equation 98
Gibbs adsorption isotherm 43-46, 131
Gibbs convention 42

Gibbs dividing surface 43
Gibbs—Duhem equation 42

Gibbs elasticity 117

Gibbs equation 131
Gibbs—Marangoni effect 99, 100
glucose 16

glycol

— dodecyl hexaoxyethylene 28

— octylhexaoxyethylene monoether 30
— polyoxypropylene 17

glyphosate 1

graft copolymers 62

- ‘comb 71

grafted PEO chains 192-195
granules 242-245

group number, HLB 102, 103

gum, xanthan 112, 148, 149

h

Hamaker constant 78

— effective 167

Harkin's spreading coefficient 264
head group, hydrophilic 45
HEC, see hydroxyethylcellulose
hemi-micelles 61

herbicides 1

Herschel-Buckley model 157
heteroflocculation 183, 188
hexadecane emulsions 192-195
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278 | Subject Index

hexaoxyethylene glycol, dodecyl 28 inversion point 106
high molecular weight polymers inversion temperature, PIT concept 103-105

(‘thickeners’) 35, 112, 113, 144, 145 ionic surfactants
— ‘structured’ suspensions 151 — charge-stabilized
high-volume spray 258 emulsions 115
HLB group number 102, 103 — hydrophobic surfaces 56-58
homoflocculation 183 — polar surfaces 58-60
homopolymers 62 - solid/liquid interfaces 148
hydrocarbon core, micelles 268 isoelectric point 145
hydrocarbon oils 168, 169 isoparaffinic 0il 191, 192
hydrocarbon tails 207 isoparaffinic oil-in-water emulsion 191
hydrocarbons, liquid 32 isotherms
hydrodynamic thickness determination — adsorption 68-71

72-74 — Gibbs adsorption 43-46, 131
hydrophilic head group 45 — Langmuir 48
hydrophilic-lipophilic balance (HLB)

concept 100-103 k
hydrophobic agrochemical particles 169 Keesom interaction 78
hydrophobic surfaces 56-58 Keltrol solution, aqueous 233
hydrophobically modified clays (bentones) Kelvin equation 190

174 kinetics
hydrophobically modified polymers 38,39  — adsorption 46-55
hydrophobicity 20, 34, 37 — first-order 240
hydrostatic pressure 251 — micellization 25, 26
hydroxyethylcellulose (HEC) 112, 148, — release 241

149, 188 Krafft temperature 24, 253
hysteresis 263

)

i L/L, see liquid/liquid
impaction, spray 255-258 lamellar micelles 23
in situ polymerization 235 laminar flow 97
incipient flocculation 90, 149 Langmuir equation 149
incipient run-off 260 Langmuir isotherm 48
‘inert’ fine particles 145 Langmuir-Szyszowski equation 48
insoluble substance 268 Langmuir trough, semiautomatic 225
interaction reduction, suspoemulsions Laplace equation 55

187, 188 latex, polystyrene 69, 70
interfaces 41-75 latex-emulsion mixtures 194, 195
— air/liquid 41-43 laws and equations
— air/solution 251-255 — Bancroft rule 100
- liquid/liquid 41-43 — Dougherty—Krieger equation 193
— solid/liquid 55, 62-68, 148, 149 — FicK's first law 217, 252, 270
interfacial area 210, 211 — Frumkin-Fowler-Guggenheim
interfacial dilational modulus 98, 99 equation 56
interfacial tension 44, 198 — Gibbs adsorption equation 98
— ultralow or transiently negative 178,179  — Gibbs—Duhem equation 42
interfacial turbulence 177 — Gibbs equation 131
interfacial viscosity 230 — Kelvin equation 190
internal droplets 221 — Langmuir equation 149
interpenetration 85, 169 — Langmuir-Szyszowski equation 49
inverse micelles 198 — Laplace equation 55
inversion — Noyes—Whitney relation 269
— catastrophic 120 — Poiseuille’s law 53, 54

- phase 119, 120, 123 — Rideal-Washburn equation 128, 129



— Schultze-Hardy rule 82

— second law of thermodynamics 199
— Smoluchowski equation 83

— Stern—Langmuir equation 56

— Stokes—Einstein equation 73

— Stokes’ law 110, 139, 140, 173

— Young's equation 127, 257, 264, 265
layers

— adsorbed 85-90

— adsorbed layer thickness 72

— adsorbed polymer 169

— bilayers 108

— double, see double layers

— ‘foam’/cream boundary 122

—oily 219

—overlap 86

leaf surfaces 216, 262

light scattering 208-212
lignosulfonate 243

lipophilic surfactants 220

liquid crystalline phases 25, 119, 202, 267
liquid hydrocarbons 32

liquid/liquid dispersions 5
liquid/liquid interfaces 41-43
liquids

— contact angles 129

— diffusion 270

London dispersion force 78
long-term physical stability, SCs  147-151
loops  64-68

loss modulus  159-163, 191, 192

m

magnetic resonance 19

Marangoni effect 99, 266

mass action model 28-30

matching density 111

matrix-based microparticles 239-242

maximum bubble pressure technique
52-55

measurements, see experimental
techniques

methyl oleate 165

micellar solutions, adsorption kinetics
49, 50

micelles 19-39

- CPP 107

— hemi-micelles 61

— hydrocarbon core 268

— inverse 198

— mixed 33-35

— ‘swollen’ 197

micellization 25, 26, 30, 31

microapplicator 265

Subject Index

microcapsules  235-239

microemulsions 3, 4, 197-218

— oil-in-water 269

— surfactants 215

— thermodynamic definition 198, 199

microencapsulation 235-237

microparticles, matrix-based 239-242

microscopy, polarizing 250

milling 129, 130

—wet 126

mixed film theories 200-202

mixed micelles 33-35

mixed surfactant films 176-179

mixing interaction 86, 87

mixtures

— latex-emulsion 19, 195

— polymers and finely divided solids 146

mobility, particle 83

model suspoemulsions 191-195

models and theories

— Bingham model 156, 226

— bouncing and droplet adhesion 256

— Caisson’'s model 157

— Deryaguin—Landau—Verwey—Overbeek
(DLVO) theory 81, 82, 88, 166, 167

— diffusion-controlled adsorption kinetics 47

— duplex film theory 201

— Flory—Krigbaum theory 228

— Herschel-Buckley model 157

— mass action 28-30

— mixed film theories 200-202

— phase separation 27, 28

— power law model 156

— quasi-lattice 65

— Scheutjens and Fleer theory 66, 67

— solubilization theories 202-204

— steric stabilization 169-172

— thermodynamic theory of microemulsions
204, 205

moderately concentrated emulsions 110,
111

modified polymers, hydrophobically 38, 39

molecular weight

— polymers 37

— ‘thickeners’, see high molecular weight
polymers

‘monodisperse’ droplets 110

monoether, octylhexaoxyethylene glycol 30

monosaccharides, surfactants 15, 16

multi-phase systems 4

multiple emulsions 219-233

— breakdown processes 221, 222

— polymeric surfactants  223-225, 232, 233

— preparation 219, 220
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Subject Index

n

NaDBS, see sodium dodecylbenzene
sulfonate

nano-emulsions 96

net interaction, mixed micelles

Newtonian viscosity 155

NMR, see nuclear magnetic resonance

non-aqueous suspensions 174-176

non-Newtonian solutions 142

nonionic surfactants 12-16, 19

— adsorption 60, 61

— HLB group number 102

— phase diagram 24

— solubilization 204

nonpolar media, suspension stability
168, 169

Noyes—Whitney relation 269

nuclear magnetic resonance (NMR)
measurements 214

34,35

o

octylhexaoxyethylene glycol monoether
30

oil-based suspension concentrates
165-182

- emulsification 176-181

— rheological characteristics 181, 182

oil-in-water (O/W) emulsion, isoparaffinic
191

oil-in-water (O/W) emulsions (EWs), see
emulsion concentrates

oil-in-water (O/W) microemulsions 206,
207, 269

oils

— droplets  225-232

— emulsification into suspension 189,
190

— ethoxylated 15

— oily layers 219

— vegetable 16

oleate, methyl 165

oscillatory measurements

— multiple emulsions 231

osmotic pressure 19, 135, 136

osmotic repulsion 86

Ostwald ripening 105, 115-117

— experimental techniques 123

— microemulsions 200

~SCs 138, 139, 150, 151

overlap, polymer layers 86

159-164

p

packing parameter, critical 22
— critical 107, 108
packing ratio 206

paraffinic oils 168, 169
paraquat 1
particles

— adsorbed layers 85-90

— in agrochemical dispersions 77-91
— ‘inert’ 145

— microparticles 239-242

— mobility 83

—solid 238, 239

— spherical 80

phase diagram

— nonionic surfactants 24

— three-component 202

phase inversion 119, 120

— experimental techniques 123

phase inversion temperature (PIT) concept
103-105

phase separation 237, 238

phase separation model 27, 28

phase transfer 184

phases, liquid crystalline 25

- liquid crystalline 119

phosphate-containing anionic
surfactants 10

photocount correlation function 211

photon correlation spectroscopy 185, 211,
212

physical chemistry, surfactant solutions
19-40

physical stability

- long-term  147-151

—SCs 132-147

PIT, see phase inversion temperature

plug, porous 154

Pluronic surfactant 139, 223

Poiseuille’s law 53, 54

polar media, suspension stability 166-168

polar solvents 219

polar surfaces 58-60

polarizing microscopy 250

poly(vinyl alcohol) (PVA) 61-63, 69-72

polydisperse spray 252

polyelectrolytes 138

— anionic 238

- solid/liquid interfaces 148

poly(ethylene oxide) (PEO)

— chains 11, 24, 61-64, 180

— grafted chains 192-195

— synperonic PE 191, 192

— triblock copolymers 224-227, 232, 236

polymer adsorption, SCs 149

polymer—bound fraction (p) 71

polymer layers

— adsorbed 169

—overlap 86



polymer shells 241, 242

polymeric surfactants 17

— adsorption 55

— adsorbed 225-232

— adsorbed layers  85-90

— adsorption 55, 68-74

— conformations 64

— multiple emulsions  223-225, 232,
233

— oil-based suspensions 180

— solid/liquid interface 62-68

— spray liquids 253, 254

polymerization, in situ 235

polymers

— adsorbed 68-71

— ‘anchored” 90

— copolymers 17,18, 62, 71, 224-227,
232, 236

— high molecular weight 144, 145

— homo-polymers 62

— hydrophobically modified 38, 39

— mixtures 146

— molecular weight 37

— pre-polymers 236

— surfactant—polymer interaction
35-39

— water-soluble 38

polyoxyethylene 13

polyoxypropylene glycol 17

polysaccharides, surfactants 15, 16

polystyrene dispersions 141

polystyrene latex 6, 70

— model suspoemulsions 191-195

polyvinylpyrrolidone (PVP) 35-37

porosity 237

porous plug 154

post-coated carriers 239

potential, zeta 59, 74, 83, 84

powders

— agrochemical 126-131

— wettable 125

power law model 156

preparation

— multiple emulsions 219, 220

- SCs 126

prepolymers 236

pressure

- disjoining 118

— hydrostatic 251

— maximum bubble pressure technique
52-55

— osmotic 19, 135, 136

prevention

— creaming and sedimentation 111-114

— crystallization 190, 196

Subject Index

— dilatant sediment formation 172,
173

- settling and claying 144-147

- suspoemulsion interactions 187, 188

propylene oxide, EO/PO copolymers
17,18

pseudoplastic system 155, 156

pseudoternary phase diagram 203

PVA, see poly(vinyl alcohol)

PVP, see polyvinylpyrrolidone

q

quasi-lattice models 65
Ry equation 106

r

random coil configuration 254

random dehydrogenation 244

rate, sedimentation 141

rearrangement 50

recrystallization 190

redispersion 151

Rehbinder effect 130

relative adsorption 43

relaxation time 26

release kinetics 241

release of agrochemicals, controlled
239-245

repulsion, osmotic 86

residual shear viscosity 153, 154

resistance, electrical 213

resonance, magnetic 19

retention, spray 258-262

rheological measurements 151-157, 181,
182

— multiple emulsions 226

rheology modifiers 189

Rideal-Washburn equation 128, 129

ripening, Ostwald, see Ostwald ripening

roughness, surface 261

run-off, incipient 260

s

S/L, see solid/liquid

salting-out 181

saturation adsorption 98

Sauter radius 194, 195

scattering techniques 207-212
scattering vector 73, 212
Scheutjens and Fleer theory 66, 67
Schultze-Hardy rule 82

SCs, see suspension concentrates
SDS, see sodium dodecyl sulfate
second law of thermodynamics 199
sediment volume, equilibrium 151
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Subject Index

sedimentation

— emulsions 109-114

— experimental techniques
152-154

— prevention 111-114

_rate 110, 111, 141

— suspoemulsions 185-187

sediments, dilatant 172, 173

segment density distribution 72

selection of emulsifiers 100-109

self-diffusion 19

self-diffusion, coefficient 214

self-structured systems 175

semiautomatic Langmuir trough 225

semisolid systems 199

separation distance 78

separation model, phase 27, 28

settling  139-144

— antisettling systems 181

— prevention 144-147

- suspensions 172-176

shaft encoder 51

shear degradation 255

shear stress 97, 151-155

shear thinning system 156

shear viscosity 153, 154

shelf-life 222

shells, polymer 241, 242

silica sheets, tetrahedral 145

silicone surfactants 16

size reduction, droplets 111, 112

sliding, droplets 258-262

Smoluchowski equation 83

smooth surfaces 262

sodium diethylhexyl sulfosuccinate 206

sodium dodecyl sulfate (SDS) 8, 33-35

— adsorption isotherms 58, 59

sodium dodecyl sulfonate, interfacial
tension 178

sodium dodecylbenzene sulfonate
(NaDBS) 136, 137, 210

solid/liquid interfaces 55

— polymeric surfactants 62-68

- SCs 148

solid particles, microencapsulation 238,
239

solids, finely divided 146

solubility parameter 105

solubility—temperature relationship 23-25

solubilization 202-204, 268-271

solubilizers 101

solubilizing capacity 268

solutions

— air/solution interface 251-255

—aqueous 237, 238

121, 122,

— aqueous electrolyte 180, 181

— aqueous Keltrol 233

— micellar 49, 50

— non-Newtonian 142

— surfactant, see surfactant solutions
— viscoelastic 152, 153

solvents, polar 219

sonic velocity 238, 239

sorbitan 13

— esters 14, 15

spans 14, 15

specialty surfactants 16

specific surface area 96
spectroscopy, photon correlation 185
— photon correlation 211, 212
spherical bilayers 108

spherical micelles 23

spherical particles 80

spontaneous emulsification 176-179
spray

— drop evaporation 266-268

— droplets 216

— high-volume 258

— impaction 255-258

— polydisperse 252

— retention 258-262

— spraying processes 46
spreading 262-266

— Harkin's coefficient 264

stability

— against aggregation 136-138

- colloid  77-91

— emulsions 108, 109
— long-term physical
— physical 132-147
— suspensions in nonpolar media 168, 169
— suspensions in polar media 166-168
— suspoemulsions 189

— thermodynamic 200-207

stabilization

— dispersions 83, 84

— multiple emulsions 222, 223
stabilized isoparaffinic oil 191, 192
standard free energy 27, 28

static light scattering 208-211

statistical mechanical approach 65

steric stabilization

— dispersions 85

— effective 89, 90, 172

— emulsions 115

— energy—distance curves 171

— flocculation 90, 91

— multiple emulsions 225-232

— suspensions 150, 162

— theory 169-172

147-151



Stern—Langmuir equation 56
Stokes—Einstein equation 73
Stokes’ law 110, 139, 140

— dilatant sediment formation 173
Stokes’ velocity 140

storage modulus  159-163, 191, 192
strain, stress—strain relationship 160
strain sweep measurements 160, 161
stranding, diffusion and 177, 178
stress

— constant 142, 158, 159

— shear 151-155

— stress—strain relationship 160
strong electrolytes 46

structure factor 209

‘structured’ suspensions 151
‘structured’ water 32

sulfates 8,9

— sodium dodecyl sulfate 8, 33-35
sulfonates 9, 10

—alkyl aryl 9

- lignosulfonates 243

— sodium dodecylbenzene 136, 137, 210

sulfosuccinates 10

— sodium diethylhexyl 206
sulfoxide, alkyl 31

surface tension 19

— critical surface tension of wetting 265
surfaces

— fluctuations 117

— Gibbs dividing 43

— hydrophobic 56-58

—leaf 216, 262

— polar 58-60

— roughness 261

— smooth 262

— specific area 96

— tilted 259

surfactant adsorption 55-61, 130, 131
— equilibrium  41-43

- SCs 149

surfactant films, mixed 176-179
surfactant solutions

— contact angles 129

— physical chemistry 19-40
surfactant transport 48
surfactants  7-18

— activator 271

— amphoteric 11, 12

— anionic 7-10

— biosurfactants 243

— cationic 10, 11

— co-surfactants 179

— combined 205, 206

— droplet deformation 99, 100

Subject Index

— emulsion formation 97-100

— fluorocarbon 16

— interaction with target species

—ionic 56-60

— lipophilic 220

— microemulsions 215

— mixtures 33-35

— nonionic 12-16, 24, 60, 61

— Pluronic 139, 223

— polymeric, see polymeric surfactants

— SC preparation 126

— silicone 16

— solid/liquid interface 55

— solubility—temperature relationship 23-25

— surfactant—polymer interaction 35-39

— zwitterionic 11, 12

suspending agents 174-176

suspension concentrates (SCs)

— adjuvants 248

— bulk properties 151-164

— characterization 147-151

— crystal growth 138, 139

— oil-based, see oil-based suspension
concentrates

— Ostwald ripening 138, 139

— physical stability 132-151

suspensions

— ethirimol 147

— non-aqueous 174-176

- settling  172-176

— stability in nonpolar media 168, 169

— stability in polar media 166-168

— states  132-134

- ‘structured” 151

— Tweens 14, 15

suspoemulsions

— stability 189

‘swollen micelles” 197

‘syneresis’ 154

synperonic PE 191, 192

systems, self-structured 175

271, 272

3,7, 125-164

183-196

t

tails  64-68

— hydrocarbon 207

target species 271, 272

‘teeth’ 63

temperature

— critical flocculation 91, 150
— inversion 103-105

— Krafft 24, 253

— solubility—temperature relationship 23-25
tension

— interfacial 44, 178, 179, 198
— surface 19, 265

283



284 Subject Index

tetrahedral silica sheets 145 velocity
theories, see models and theories — sonic 238, 239
thermodynamics — Stokes’ velocity 140
— micellization 25-33 very dilute emulsions 110
— microemulsions  198-207 vesicles 108
- second law 199 vinyl alcohol, PVA, see poly(vinyl alcohol)
‘thickeners’, see high molecular weight viscoelastic films 230
polymers viscoelastic solutions 142, 152, 153, 162, 163
thickness viscosity 97, 105
— adsorbed layer 72 — dynamic 159, 160, 191, 192
— double layers 166 — interfacial 230
— hydrodynamic 72-74 — Newtonian 155
thinning, shear 156 — polymer solutions 39
thixotropy 155, 157, 158 — residual (zero) shear 153, 154
three-component phase diagram 202 — thickeners 112
‘three-dimensional’ gel network 174 — viscosity—volume fraction curves 227
tilted surfaces 259 volume
time-averaged light scattering 208-211 — drop volume technique 51, 52
time effects during flow 157, 158 - equilibrium sediment 151
tortuosity factor 129 — high-volume spray 258
toxicity 235, 240, 241
trains 64-68 w
transiently negative interfacial tension W/ O, see water-in-oil microemulsions
178,179 water
translational diffusion coefficient 212 — droplets  225-232
transparent/translucent systems 197 — ‘structured’ 32
transport, effects of solubilization — water-dispersible granules (WGs) 242, 243
268-271 water-in-oil (W/O) microemulsions 206, 207
triblock copolymers 224-227, 232 water-insoluble compounds 2
— controlled-release formulations 236 water-soluble polymers 38
tridemorph 185, 186 weak flocculation 90
trihydroxystearin = 174 weight, molecular, se¢ molecular weight
trough, semiautomatic Langmuir 225 wet milling process 126
turbidity 19 wettable powders (WPs) 125
turbulence, interfacial 177 wetting
turbulent flow 97 — adjuvants  262-266
Tween surfactants 14, 15 —agents 101
— agrochemical powders 126-131
u — critical surface tension 265
UF prepolymers 236 wetting line 127
ultracentrifuges 121 WGs, see water-dispersible granules
ultralow interfacial tension 178, 179
uptake X
— activation process 271 xanthan gum 112, 148, 149
— foliar 272
Y
v ‘yield stress’ 181, 182
valency, counterions 79 Young’s equation 127, 257, 264, 265
van der Waals attraction 77-79, 89,
166, 167 z
— emulsion flocculation 114 zero shear viscosity 153, 154
van der Waals energy 229 zeta potential 59, 74, 83, 84

vegetable oils 16 zwitterionic surfactants 11, 12



