
Anionic surfactants, 5, 19-23,31,34-35, Index 
38-39,43-44,49-50,60,75,116, 
122, 144 

A Antistatic agents 
Adhesion promotion for plastics, 149-152 

in adsorption onto insoluble solids in spin finish formulations 
or liquids, 54 for textiles, 142-144 

in changing the properties of inter Aqueous fracturing fluids, for oil fields, 
faces, 12 138-140 

Adjuvants, to enhance wetting or Aqueous solutions 
spreading on the substrate, solubility of surfactants in, 72-73 
105-110 wetting by, 83 

Adsorbed surfactants, 25-26 Aqueous solutions of surfactants 
orientation of, 17 adsorption at the surfaces of, 39-52 

Adsorption adsorption onto insoluble solids or 
defined,2 liquids from, 52-54 
effectiveness and efficiency of, 28-39 changing the properties 
at liquid/liquid and solid/liquid at solid/liquid and liquid/liquid 

interfaces, 32-39 interfaces, 24-25 
onto insoluble solids and liquids changing the properties 

from nonaqueous solutions of of the surface of a solution, 16-21 
surfactants, 55 foaming heights of, 48-51 

onto insoluble solids or liquids from interfacial tensions of, 22-23
 
aqueous solutions of surfactants,
 

B52-54 
"Beta parameter." See Molecularrate of, 32 

interaction (13) parameter between at the surfaces of aqueous solutions 
surfactant pairs of surfactants, 39-52 

Biodegradability, environmental impact at the surfaces of nonaqueous 
of surfactants, 8solutions, 52
 

at the surfaces of surfactant C
 
solutions, 27-32 Cationic surfactants, 5,19,32,35,39,44, 

Adsorption isotherm, 36 61, 144 
Aggregate, wetting, 136 Changing performance phenomena, 
Aggregation number, micellar shape resulting from surfactant 

and,62-64 adsorption, 39-55 
Agrochemical applications Changing properties at solid/liquid 

of surfactants, 105-110 and liquid/liquid interfaces 
suspension concentrates, 108-110 by aqueous solutions of surfactants, 
using adjuvants to enhance wetting 24-25 

or spreading on the substrate, by nonaqueous solutions 
105-110 of surfactants, 26-27 

Aliphatic hydrocarbon media, by surfactant adsorption, 23-27 
solubility of surfactants in, 73 Changing properties of both the solution 

American Society for Testing Materials, phase and the interface(s), 13-14 
47 Changing properties of the interface(s), 

Amphoteric surfactants, 116 10--12 
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adhesion promotion, 12 interfacial tensions of aqueous of so 
dispersion and flocculation of solids solutions of, 22-23 Draves, 

in liquids, 11 Krafft points of, 75 Dynami 
emulsification and demulsification, 11 molecular interaction (~) values of, 90 of 
foaming and de foaming, 11 surface tension of, 18-20, 106 su 
wetting and waterproofing, 10-11 Concentrations of surfactants, 97-98 

Changing properties of the solution relative to wetting time, 43-44 E 
phase, 12-13 Concrete Effective 

hydrotropy,13 plasticizers in, 133-134 of 
solubilization of solvent-insoluble Construction applications of COl 

material, 12-13 of surfactants, 131 su 
viscosity increase, 13 manufacturing uniform glass fiber Electrica 

Changing properties of the surface mats for, 133-138 an 
of a solution, 16--23 Contact angles of surfactant solutions, on 

aqueous solutions of surfactants, 36--39 Electrost 
16--21 calculating molecular interaction (~) Emulsifi 

nonaqueous solutions of surfactants, parameter from, 89 adsor 
21-23 liquid/air, 44-45 or 

by surfactant adsorption, 16--23 various interfacial tensions in, 37 of 
Chemical stability, evaluating surfac Critical micelle concentration (erne), chang 

tants for, 7 57-62,106,111 of 
Chemical structure effects of commercially available surfactants, chern 

on surfactants, 71-83 59-61 en 
dispersion of solids in liquid media, Crystal formation, liquid, 64-65 Emulsiot 

81 ap 
electrical effects, 74-79 D Enhandi 
emulsification, 81 Defoaming, changing the properties of 85 
foaming, 82 the interface(s), 11 gemiJ 
packing at interfaces, 79-80 Defogging agents, for plastics, 153-154 other 
reduction of surface tension, 80-81 Demulsification pe 
solubility of surfactants, 72-74 adsorption onto insoluble solids syner 
solubilization, 82 or liquids from aqueous solutions Environ! 
wetting by aqueous solutions, 83 of surfactants, 54 biode 

Cloud points changing the properties skin i 
of commercially available of the interface(s), 11 toxici 

surfactants, 76--79,120 Deresination, in pulp manufacture, Equilibr 
defined, 72 119-122 of 
formation of, 74 Detergency, 14,94 Equilibri 

cmc. See Critical micelle concentration Dewetting so 
Commercially available surfactants, 4-6 adsorption at the surface of aqueous Evaluati 

cloud points of, 76--79, 120 solutions of surfactants, 40-46 ford 
critical micelle concentration of, defined, 46 for er 

59-61 Dielectric constants, 55 
dynamic surface tension of, 33-35 Dispersion F 
effectiveness and efficiency adsorption onto insoluble solids Film ela 

of adsorption of, 30-32 or liquids from aqueous solutions Firefigh' 
hydrotropic activity of, 68 of surfactants, 52-54 14 
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of solids in liquid media, 11, 81
 
Draves cotton skein wetting test, 42-44
 
Dynamic surface tension,
 

of commercially available
 
surfactants, 33-35
 

E 
Effectiveness and efficiency
 

of adsorption, 28-39
 
of commercially available
 

surfactants, 30-32
 
Electrical effects, chemical structure
 

and microenvironmental effects
 
on, 74-79
 

Electrostatic barriers, 53
 
Emulsification
 

adsorption onto insoluble solids
 
or liquids from aqueous solutions
 
of surfactants, 52-54
 

changing the properties
 
of the interface(s), 11
 

chemical structure and micro

environmental effects on, 81
 

Emulsion polymerization, surfactant
 
applications in, 110-114
 

Enhancing surfactant performance,
 
85-104
 

gemini surfactants, 96-100
 
other methods of enhancing
 

performance, 101-103
 
synergism, 85-96
 

Environmental impact of surfactants, 8-9
 
biodegradability, 8
 
skin irritation, 9
 
toxicity, 8-9
 

Equilibrium molar concentration
 
of surfactant solutions, 36
 

Equilibrium surface tension of surfactant
 
solutions, 28
 

Evaluating surfactants, 6-9
 
for chemical stability, 7
 
for environmental impact, 8-9
 

F 
Film elasticity, 47
 
Firefighting applications of surfactants,
 

140-142
 

Flocculation
 
adsorption onto insoluble solids
 

or liquids from aqueous solutions
 
of surfactants, 54
 

of solids in liquids, 11
 
Flotation deinking process, 124-126
 
Flotation-washing "hybrid" deinking
 

process, 127-128
 
"Flowables." See Suspension concentrates
 
Fluorosurfactants, 141-142
 
Foaming
 

changing the properties
 
of the interface(s), 11
 

chemical structure and micro

environmental effects on, 82
 

at the surface of aqueous solutions
 
of surfactants, 46-52
 

Foaming heights, of aqueous surfactant
 
solutions, 48-51
 

Foams
 
firefighting, 140-142
 
gas bubbles in, 46
 
synergism in enhancement, 96
 

Fracturing fluids, aqueous, for oil fields,
 
138-140
 

Functions of surfactants, 9-14,135
 

G
 
Gemini surfactants, 96-100
 
Glass fiber dispersion, 133
 
Glass fiber mats, 131-138
 

wet-laid process for, 131-132
 

H 
"Haze point," 73
 
Hexagonal liquid crystals, 64-65
 
HLB. See Hydrophilic-lipophilic balance
 
Hydrocarbon media, solubility
 

of surfactants in aliphatic, 73
 
Hydrophilic groups, in commercially
 

available surfactants, 5-6
 
Hydrophilic-lipophilic balance (HLB),
 

80-81, 101, 106, 112-113, 117, 146
 
Hydrophobic groups, in commercially
 

available surfactants, 4 •
 
Hydrotropic activity, of commercially
 

available surfactants, 68
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Hydrotropy Internal properties of the solution 
changing the properties of the solution phase changed by surfactants, 

phase, 13 57--69 
relationship of micellar structure micellization, 57--65 

to, 67--fJ9 relationship of micellar structure 
to, 65--69 

I "Inverting" surfactants, 147 
Immersion cleaning Irritancy, in vitro, 96-97 

alkaline, 116 Isotherm, adsorption, 36 
of metal, 114-117 

In vitro irritancy, 96-97 K 
Industrial water treatment, surfactant Krafft points, 58, 73-74 

applications in, 144--146 of commercially available 
Insoluble solids and liquids, adsorption surfactants, 75 

onto 
from aqueous solutions of surfactants, L 

52-54 LA. See Liquid / air interface 
from nonaqueous solutions Lamellar liquid crystals, 64--fJ5 

of surfactants, 55 Lamellar micelles, 3 
Interface properties changed Liquid/air (LA) interface, 44--46 

by surfactant adsorption, 15-55 contact angles of surfactant 
changes in performance phenomena solutions, 44 

resulting from, 39-55 Liquid crystal formation, 64--fJ5 
changes in the properties Liquid/liquid interfaces, adsorption 

at solid/liquid and liquid/liquid at, 32-39 
interfaces, 23-27 Liquid media, dispersion of solids in, 81 

changes in the properties Liquid/substrate (LS) interface, 44--46 
of the surface of a solution, 16-23 LS. See Liquid/substrate interface 

obtaining quantitative information Lyophilic groups, 57 
on,27-39 

onto insoluble solids and liquids M
 
from nonaqueous solutions Manufacture
 
of surfactants, 55 pulp, 119-128
 

onto insoluble solids or liquids of uniform glass fiber mats, 131-138 
from aqueous solutions Media 
of surfactants, 52-54 dispersion of solids in liquid, 81 

at the surfaces of nonaqueous solubility of surfactants in aliphatic 
solutions, 52 hydrocarbon, 73 

Interfaces solubility of surfactants in aqueous, 
defined,16 72-73 
liquid/air, 44--46 Metal cleaning applications of surfac
liquid/substrate, 44--46 tants, 114-119 
packing at, 79-80 immersion, 114-117 

Interfacial tensions spray, 117-119 
of aqueous solutions of commercially Metalworking fluids (MWF), 

available surfactants, 22-23 applications of surfactants 
contact angles of various, 37 in, 146-149 

Metastabl 
Micellar s 

to p 
hydrol 
solubil 

forr 
viscosi 

Micelles 
lamella 
spheric 

Micellizat 
critical 
liquid ( 
micella 

nurr 
Microemu 

defined 
relatior 

tofo 
Microenvi 

on si 
dispers 

81 
electric; 
emulsif 
foamiru 
packing 
reductic 

8Q-8 
solubili 
solubili 
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Mold relea 
152

Molecular 
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calculal 
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90 
Multilame 
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N 
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changing the properties 
of the solution phase, 12-13 

gemini surfactants enhancing, 
96-100 

other methods of enhancing
 
performance, 101-103
 

synergism enhancing, 85-96
 
Phosphate ester surfactants, 116, 145, 151 

resistivity measurements of, 145 
Plasticizers, in concrete manufacture, 

133-134 
Plastics applications of surfactants, 

149-154
 
antistatic agents, 149-152
 
defogging agents, 153-154
 
slip and mold release agents,
 

152-153 
Polymerization, emulsion, 110-114 
Polyoxyethylenated nonionic surfactants, 

62-64,81-83,112,123,154 
Properties at solid/liquid 

and liquid/liquid interfaces 
in aqueous solutions of surfactants, 

24-25 
in nonaqueous solutions 

of surfactants, 26-27 
surfactant adsorption at, 23-27 

Properties of both the solution phase 
and the interface(s), 13-14 

Properties of the interface(s), 10-12 
adhesion promotion, 12 
dispersion and flocculation of solids 

in liquids, 11 
emulsification and demulsification, 11 
foaming and defoaming, 11 
wetting and waterproofing, 10-11 

Properties of the solution phase, 12-13 
hydrotropy,13 
solubilization of solvent-insoluble 

material, 12-13 
viscosity increase, 13 

Properties of the surface of a solution, 
16-23 

aqueous solutions of surfactants, 16-21 
nonaqueous solutions of surfactants, 

21-23
 
by surfactant adsorption, 16-23
 

Proppants, 138 
Pulp manufacture applications 

of surfactants, 119-128
 
deresination in, 119-122
 
and paper deinking, 122
 

Q 
Quantitative information 

on adsorption, 27-39 
at liquid/liquid and solid/liquid 

interfaces, 32-39 
at the surface of a surfactant solution, 

27-32 

R 
Rate of adsorption, 32 
Recovery of surfactants, for reuse 

in industrial cleaning operations, 
154-158 

Reduction of foaming, adsorption 
at the surface of aqueous 
solutions of surfactants, 46-52 

Reduction of surface tension, chemical 
structure and micro
environmental effects on, 80-81 

Resistivity measurements, of phosphate 
ester surfactants, 145 

Ross-Miles foaming test, 47-51 

5 
SC. See Suspension concentrates 
Selecting surfactants, 1-6 
Skin irritation, environmental impact 

of surfactants, 9 
Slip agents, for plastics, 152-153 
Solid/liquid interfaces, adsorption 

at, 32-39 
Solids, dispersed in liquid media, 81 
Solubility of surfactants, 72-74 

in aliphatic hydrocarbon media, 73 
in aqueous media, 72-73 
chemical structure and micro

environmental effects on, 72-74 
cloud point formation, 74 
Krafft point, 73-74 

Solubilization 
chemical structure and micro

environmental effects on, 82 
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ions, 

;2 
tical 

-81 
phate 

act 

~1 

,73 

-74 

relationship of micellar structure 
to,65-fJ7 

of solvent-insoluble material, 12-13
 
Solubilized material, 66
 
Spherical micelles, 66
 
Spin finish formulations for textiles,
 

antistatic agents in, 142-144
 
Spray cleaning, of metals, 117-120
 
Spreading on the substrate,
 

agrochemical adjuvants 
to enhance, 105-110
 

Steric barrier, 53
 
Substrates
 

agrochemical adjuvants to enhance
 
spreading on, 105-110
 

wetting by a liquid, 40
 
"Superplasticizers," 134
 
Surface tension, 3
 

calculating molecular interaction (p)
 
parameter from, 87, 89
 

of commercially available surfac

tants, 18-20, 106
 

defined,16
 
dynamic, of commercially available
 

surfactants, 33-35 .
 
equilibrium, of surfactant solutions,
 

28
 
reduction of, 80-81, 94-95
 

Surfaces of surfactant solutions
 
adsorption at, 27-32
 
aqueous, 39-52
 
defined,16
 
nonaqueous, 52
 

Surfactant applications, 105-159
 
agrochemical,105-110
 
construction, 131
 
emulsion polymerization, 110-114
 
firefighting foams, 140-142
 
industrial water treatment, 144-146
 
manufacture of uniform glass fiber
 

mats, 131-138
 
metal cleaning, 114-119
 
metalworking, 146-149
 
oil field, 138-140
 
plastics, 149-154
 
pulp and paper, 119-128
 
textiles, 142-144
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Surfactant pairs, calculating molecular
 
interaction (b) parameter
 
between, 86-90
 

Surfactant solutions
 
adsorption at the surfaces
 

of,27-32
 
contact angles of, 36-39
 
equilibrium surface tension of, 28
 
foaming heights of aqueous, 48-51
 

Surfactant systems, 97, 102, 142
 
Surfactants, 1-14, 106-110, 113, 124,
 

128, 133-136,140,150-158.
 
SeealsoFluorosurfactants
 

amphoteric, 116
 
anionic.fi, 19-20,22-23,31,34-35,
 

38-39,43-44,49-50,60,75,116,
 
122, 144
 

cationic.fi, 19,32,35,39,44,61, 144
 
commercially available, 4-6
 
concentrations of, 43-44, 97-98
 
evaluating, 6-9
 
functions of, 9-14, 135
 
generalized structure of, 2
 
"inverting," 147
 
nonionic,5-fJ, 18-19,22,30,33,38,
 

43,48-49,59-60,76-79,116,120, 
122, 144, 156
 

phosphate ester, 145, 151
 
recovering for reuse in industrial
 

cleaning operations, 154-158
 
selecting, 1-6
 
solubility of, 72-74
 
zwitterionic, 6, 20, 31, 39, 50-51,
 

60-61
 
zwitterionic amphoteric, 120
 
zwitterionic/anionic mixtures, 20,
 

51,94,96
 
zwitterionic/anionic salts, 32, 61
 

Suspension concentrates (sq,
 
agrochemical, 108-110
 

Synergism in the performance
 
of surfactants, 85-96
 

calculating the molecular interaction
 
(p) parameter betweensurfactant 
pairs, 86-90
 

foam enhancement, 96
 
requirements for, 90-96
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T 
Tackiness, eliminating, 152
 
Tests
 

Draves cotton skein wetting,
 
42-44
 

Ross-Miles foaming, 47-51
 
Textile applications of surfactants,
 

antistatic agents in spin finish
 
formulations, 142-144
 

Toxicity, environmental impact of
 
surfactants, 8-9
 

U 
Uniform glass fiber mats, 131-138
 

for asphalt emulsions, 136-138
 
for concrete, 133-135
 
for gypsum board, 135-136
 

Unilamellar vesicles, 63-64
 

V
 
Vesicles, 63-64
 
Viscosity of micellar solutions
 

increasing in the solution phase, 13
 
relationship of micellar structure, 69
 

W 
Washing-deinking process, for paper,
 

123-124
 
Water treatment applications of surfac


rants, industrial, 144-146
 

Index 

Waterproofing, changing the properties 
of the interface(s), 10-11
 

Wet-laid process, for manufacturing
 
glass fiber mats, 131-132
 

Wettable powders, using adjuvants to
 
enhance wetting or spreading on
 
the substrate, 107-108
 

Wetting 
adsorption at the surface of aqueous 

solutions of surfactants, 4D-46
 
by aqueous solutions, 83
 
changing the properties of the inter


face(s), 10-11
 
of road-building aggregate, 136
 
on the substrate, agrochemical
 

adjuvants to enhance, 105-110
 
of a substrate by a liquid, 40
 

Wetting times, 95
 
concentrations of surfactants relative
 

to, 43-44
 
Work factors, 16,45
 

Z 
Zwitterionic/anionic mixtures of sur

factants, 20, 51, 94, 96
 
Zwitterionic/anionic salts, 32, 61
 
Zwitterionic surfactants, 6, 20, 31, 39,
 

50-51,60-61
 
amphoteric, 120
 




