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Foreword

If the following foreword were to be titled, ““Glossiness is Next to
Godliness” would certainly be most appropriate. To those involved in
the formulation, manufacture and sale of polish and polished products,
the title assumes an almost Biblical overtone. There can be no question
that, almost without exception, the gloss and gloss-influencing properties
of a polish product are of greatest concern and importance during the
preparatory stages, as well as the consumer-use stages. Sacrifices are
quite often made in other important polish properties in order to achieve
optimum gloss, while the reverse situation almost never occurs.

The consumer’s reverence for gloss is evidenced by the wide spread
usage of a host of terms that connote, or relate to, the value of a reflective
surface, e.g., glisten, gleam, sparkle, burnish, glow, smooth, radiance,
polish, sheen, shine, luster, reflection, glare, sleek, glint, glitter, patina,
etc. While the exact psychological reasons for the value ascribed to glossy
surfaces have not been fully defined, it certainly could be said that gloss
bespeaks quality, respectability, wealth, a state of repair, suggested new-
ness and, of course, cleanliness. If cleanliness is next to Godliness, then
too must glossiness be next to Godliness. In subsequent chapters, which
will occasionally deal with a variety of polish products, the gloss property,
and its achievement, will be considered specifically within the frame-
work of each type of product. The following will briefly and gencrally
discuss certain of the technical aspects of the gloss property as the reasons
for its being elevated to an Olympian plane in the chemical specialties
field, and will illustrate the surprisingly many interdependent formula-
tion considerations that must be balanced during the compounding of
a typical gloss producing product.

Detailed definitions of gloss and its related terms are beyond the
scope of this foreword. Suffice it to say that the gloss of a surface is
determined by the behavior of light that strikes the surface and the man-
ner of its specular reflection. The attainment of gloss is always a matter
of achieving surface smoothness and subsequent reflectivity. Surely we

IX
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are all familiar with the sensation of gloss when observing a pool of
undisturbed water. At certain viewing angles, the liquid film appears to
act as a perfect reflector. The sensation is broken, however, when the
surface is disturbed, thus reducing, or eliminating its reflective powers.
Other contributing factors include the internal light absorption and dis-
persion characteristics of a film. Any absorption or dispersion of light
will prevent its full specular reflection and thereby reduce gloss. Light
that penetrates a transparent surface is sometimes internally dispersed
due to the non-homogeneous nature of the film, or to substrate irregulari-
ties. If the angle of the dispersed light exceeds the critical angle for light
in the film, the film will be illuminated, giving it a luminous appearance.
Coatings of materials possessing high refractive indices can, once past
a critical angle, aid in deflecting light and in a sense thus increases gloss
by enhancing reflection. An illusion of depth, which contributes to greater
awareness and appreciation of mirror images, is created in this way.
These two aspects of gloss-distinctness of image gloss and depth of
gloss are then related.

The distinctness of image and depth of gloss characteristics are of
utmost importance in our current world of highly polished surfaces. A
wide consumer preference is exhibited for those products that are
superior in producing or enhancing these characteristics, notwithstand-
ing that there will be no consensus as to why. It is interesting to note
that while we can actually measure specular gloss and depth of gloss
separately, we do not have an instrument that will measure both simul-
taneously. Only the human eye can integrate and evaluate the total
result. The reason for a lack of ability of the consumer to define or
explain a preference is because in making a decision as to what is glossy
or glossiest, the consumer is in reality visually evaluating both of the
above properties at the same time, as well as a parallactic effect in which
one sees a surface through, or behind, another. If our space-age tech-
nology can not duplicate the workings of the human eye, how then can
mortal man adequately define his thoughts and preferences in regard
to the Great God Gloss?

A variety of psychological reasons for consumer demand for superior
gloss-producing polishes have already been mentioned. A considerably
more important reason has been variously referred to as the physical
factor, or the reward factor. The user of a floor, furniture, or automobile
polish must be rewarded by an attractive, high-gloss appearance after
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investing the time, effort and labor involved in its application. The
person waxing his automobile encounters something of a physical work-
out, since he must first wash the car and then hand-apply and buff the
wax to its optimum gloss. Similarly, the housewife physically washes
and strips a floor of its previous polish and then applies the fresh product.
Industrially this polish might also be power buffed. It is reasonable for
these people to expect some immediate reward for their efforts. The
immediate reward is gloss and a subsequently renewed appearance. It is
entirely possible that if a product does not offer such reward value, it
will receive no further trial, despite the fact that it may be an exceptional
product in all other regards. Conversely, it is possible that an exceptional-
ly glossy product will enjoy considerable and continued popularity even
though it is weak in one or more other performance properties.

Most specialty polishes can be said to develop, or produce gloss by
cleaning and smoothing a surface and/or (additionally) depositing a
still smoother coating or film upon that surface. This film may be pro-
duced in a variety of ways. Some of the more important film forming
mechanisms are:

(1) Deposition of films from aqueous, or solvent systems (solutions
or fine particle size dispersions), which by virtue of the inherent film
forming natures of the ingredients, or high degrees of built in coalescence,
self-develop the smooth reflective state upon drying. Typical examples
of specialty polish products in this category include water-emulsion
floor polishes, gymnasium finishes, varnishes, etc.

(2) Deposition of films from aqueous or solvent systems that are
not sufficiently coalesced or capable of self coalescence, and which re-
quire either manual or mechanical buffing (frictional heat) in order to
develop smoothness and gloss. Typical examples include paste shoe
polishes, paste floor waxes, polymer gels, and automobile liquid and
paste products.

(3) Formation of a film through interaction of polish ingredients with
the surface being polished. Examples include aluminum cleaner-polish
products, as well as silver polishes. In the instance of the aluminum
polish, an aluminum soap is deposited over the surface from reaction
with fatty acid components released during the rubbing operation. This
protective coating also contributes to a pleasant mellow gloss. Similarly,
silver, when polished with certain sulfur-containing compounds, is
thought to form a silver-sulfur bond that acts primarily as an anti-tarnish
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mechanism and also contributes to gloss and gloss retention.

It should be noted that abrasive polishing action is sometimes a
necessary supplemental aid in the achievement of adequate gloss, parti-
cularly in the automobile and metal cleaner-polish areas.

All chemical specialty polish products can be thought of as attempts
at balanced products. That is to say, products that are balanced so as to
optimize advantageous performance properties and minimize disad-
vantageous properties. Similarly, a balanced product is one in which a
compromise has been made between two related advantageous pro-
perties, whereby the fullest development of one property would diminish
the other. That the gloss property is an ““untouchable’ and is considered
to be apart from this balancing-compromising aspect of formulation has
already been mentioned. The achievement of the all important high gloss
property itself is, however, a study in the balancing of a great variety of
interdependent formulation considerations, which vary from one type
of product to another. o

An abrasive-type automobile paste-polish will be chosen for illustra-
tion, since it involves the supplemental aid of abrasive components.

An automobile paste wax exhibiting gloss achievement properties
must provide the following:

1 — Complete removal of oxidized or weathered paint film.

2 — Complete removal of road soils.

3 — Easy buffability.

4 — Lack of smeariness in buffed film.

5 — Easy removal of dried abrasive.

6 — Durable gloss.

The four major ingredients of a paste auto polish are solvents,
abrasives, silicones and waxes. The relation of each to the final gloss
result is discussed below.

The abrasive system is the most important cleaning ingredient or in-
gredients in that the proper balancing of types, particle size, and amounts
produces rapid cutting and removal of oxidized paint film and stubborn
road and insect soil (not removed by solvent components). Non-removal,
or partial removal, of oxidized or weathered paint produces light dis-
persion and reduces reflectance. Care must, of course, be taken not to
build in abrasivity to the point where the paint film becomes scratched.

The solvent system is chosen and employed at different levels of con-
centration for its balance of cleaning properties, solvency characteristics
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and its drying rate. Cleaning efficiency would include its ability to soften
or dissolve oily road residues and previous wax film. Solvency character-
istics need to be considered as to capacity to hot dissolve the film form-
ing ingredients and later form the proper paste consistency while main-
taining a uniform distribution of the abrasive system. The drying rate
should be such as to contribute to easy buffability.

Carefully controlled small amounts of paint solvents are sometimes
employed to soften the oxidized paint film in order to accelerate abrasive
removal,

Silicones contribute to the gloss property in a number of ways once
the proper type, viscosity, and amount have been balanced. Its film form-
ing nature contributes to the final gloss. As important are the facts that it
acts as a buffing lubricant and also acts as a release agent for the dried
abrasive. Easy removal of the dried abrasive prevents scratching of the
paints or the wax film, which would necessitate still more buffing. Use of
the wrong type of silicone, or too much silicone, can produce smeary
films.

Waxes are the major film forming ingredients and are coalesced into
the final glossy film by the buffing operation. The wax component is
usually a blend of soft waxes and hard waxes. The soft waxes are selected
because they are easily buffed and contribute to the easier buffing of the
harder wax components. If too high a level of certain soft waxes, e.g.,
paraffin, are employed, buffability will be impaired in that excessive
buffing will be needed to eliminate the smeariness. The hard waxes are
more durable and contribute to the longer life of the gloss condition, as
well as some measure of long-term rebuffability. Employing an over-
balance of hard wax components can similarly produce the need for extra
buffing action. The waxy ingredients are also chosen for their solvent
retention properties. It is possible that neglect of any one of the above
considerations, even where all else is expertly formulated, can result in
non-consumer acceptance. Only the balancing of all gloss considerations
can produce the superior polish product.

It is reasonable to assume that our quest for gloss producing mainte-
nance products will continue to center about ways and means to achicve
unusual and greater depth of gloss properties. Recent innovations in
manufacturing techniques should permit the incorporation of unique
gloss-producing materials into polishes. The continued march toward
the manufacture of ultra-smooth, highly-polished surfaces and sub-
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strates will create greater demands for polishes that will enhance and
preserve an already very high level of gloss. Greater depth of gloss may
very well be the most important factor.

Previous and recent interest in “Wash and Wax” products may even-
tually result in the development of the ultimate product of its type — a
cleaner product that would efficiently clean a surface and deposit a film
with at least that level of bright-dry gloss our current technology is
capable of providing and a film that would also be an entirely functional
polish in all else.

Unusual gloss effects might also be developed in the area of films
exhibiting rainbow or iridescent characteristics.

Whatever the future direction, it is quite certain that polish formula-
tions will still need pay obeisance to the Great God Gloss.



Polymer-Based Floor Finishes

I-1 FORMULATION GUIDELINES FOR IMPROVING
FLOOR FINISHES

When one considers that modern water-emulsion, polymer-based
floor finishes are formulated with a minimum of seven and as many as
ten different types of ingredients, and that these ingredients interdepend-
ently influence 15 or more different and sometimes opposing performance
properties, it is no wonder that a neophyte formulator may feel over-
whelmed. The following presents a useful set of general guidelines that
are designed to be helpful in instances where an improvement in a specific
floor finish performance property is desired. Similar guidelines for wax-
based floor polishes will be discussed in Chapter 11.

The neophyte should be forewarned that not every recommendation
will prove successful in every instance. The complex nature of modern
polishes and their individual components mitigates against formulation
absolutes. Care must also be exercised to consider and maintain a balance
of properties when seeking to improve a given performance area. If, for
instance, removal ease is greatly improved, it is possible that water-spot
resistance may be impaired.

Similarly, if too high a degree of detergent resistance is achieved, then
easy and complete removal of the film may be impossible, even with the
use of significant amounts of ammonia, unless an abrasive pad is em-
ployed. If a film has been softened in order to produce greater anti-slip
properties, soil and scuff resistance properties may be adversely influ-
enced.

Many of the other performance compromise situations may be han-
dled on a common sense basis and all will become quickly evident to the
beginning formulator during the necessary period of learning through
trial and error. Use of the following may shorten the learning period.
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To Achieve Higher Bright-Dry Gless

Increase emulsion polymer level. Employ more film forming poly-
mers.* Increase solids of polish formulation. Employ higher ratios of
plasticizer to polymer solids.* Use combination of plasticizers. Increase
coalescent content. Vary type and concentration* of alkali soluble resin
fraction. The resin must be completely solubilized and may also be pre-
plasticized. Employ finer particle size wax-dispersion fractions. Control
polish pH within ranges suggested for particular polymer system.

To Improve Depth of Gloss

Add or increase polystyrene concentration. Generally employ high
refractive index ingredients. Investigate use of Pyrrol plasticizers. In-
crease plasticizer and/or coalescent level . *

To Improve Leveling

Employ more film forming emulsion polymers.* Increase plasticizer
content and particularly tributoxyethyl phosphate, as well as coalescent
content.* An exception would be phthalate plasticizers whereby de-
creased levels are sometimes beneficial. Use combinations of plasticizers
and coalescents. Increase concentrations of alkali soluble resin.* Em-
ploy higher acid value rosin ester resins, rather than low acid value resins.
Employ additive amounts of surfactants, wetting-leveling agents, e.g.,
fluorocarbons, Igepals, etc.* Where odor is no problem, incorporate
small amounts of n-octanol. Incorporate small amounts of plasticizer
or coalescent-synergistic emulsifiers in wax dispersion fraction.*

To Improve Water-Spot Resistance

Reduce alkali soluble resin. Employ low acid value resins. Fully or
partially substitute rosin ester resins for styrene-maleic anhydride resins.
Investigate the use of cross-linked polymers, acrylic polymers, styrene-
acrylic copolymers and styrene polymers in that order. Increase
coalescent and plasticizer levels.* Reduce wax content. Employ more
volatile amines in wax dispersion. Avoid use of fixed alkali in wax
dispersion. Vary type and amount of emulsifier system in wax dispersion.
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To Improve Recoat Properties

All of the suggestions for improving water-spot resistance. Restrict
use of surfactants and other water-sensitive materials. Increase pH (if
practical).

To Improve Removability

Increase alkali soluble resin content.* Employ high acid value resins.
Investigate use of styrenes, ammonia removable polymers, styrene-
acrylics and acrylics in that order. Increase wax content.* Employ more
permanent or fixed alkali in wax dispersion fraction.*

To Improve Color

Avoid use of shellac or dark resin supported polymers. Reduce alkali
soluble resin fraction. Substitute styrene-maleic anhydride resin or
bleached alkali soluble resins for darker counterparts. Use only low
color waxes for wax fraction. Substitute lighter colored emulsifier
systems in wax dispersion. Avoid prolonged or excessive heating of
molten waxes during preparation of wax dispersion.

To Improve Slip Resistance

Reduce hard polymer content. Incorporate small amounts of soft,
film forming polymers.* Increase plasticizer and/or coalescent levels.*
Substitute “soft” waxes, e.g., oxidized low-molecular-weight polyethyl-
ene for “harder” waxes. Increase emulsifier content in wax dispersion.*
Increase concentration of ““soft” wax dispersion in polish system. Em-
ploy Ludox A.M. Plasticize wax and resin fractions.*

To Improve Detergent Resistance

All of the suggestions for improving water resistance properties.
Investigate use of cross-linked polymers, cross-linkable polymers,
amino-functional polymers and high acrylonitrile polymers in that order.
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To Increase Resistance to Powdering

Reduce styrene content. Increase levels of plasticizers and coales-
cents.* Investigate use of humectant plasticizers.* Reduce wax content.
Limit use of non-oxidized polyethylene or oxidized high-molecular-
weight polyethylene fractions to 15%, or less.

To Improve Heel Mark Resistance

Employ harder styrene-acrylate, as well as styrene polymers. Fully
or partially substitute styrene-maleic anhydride resins for other alkali
soluble resins. Reduce or eliminate soft wax dispersions employed.*
Employ high-molecular-weight polyethylene dispersions or latices.*
Maintain plasticizer contents at minimum levels.* Substitute for tribu-
toxyethyl phosphate.

To Improve Soil and Scuff Resistance

All of the suggestions for improving heel mark resistance, with
particular emphasis on the wax dispersion considerations. Maintain
level of wax dispersion emulsifier at a minimum. Where possible, em-
ploy solid or semi-solid emulsifiers.

To Improve Stability

Formulate in the 8.9-9.5 range for all polymer products except high
acid number acrylics (pH 7-8). Adjust with ammonia where necessary.
Employ only prechecked compatible ingredients. Employ fine particle
size, stable wax dispersion fractions. Reduce level of alkali soluble resin.*
Filter product. Add preservative. Employ high-molecular-weight poly-
ethylene latices. Reduce solids of polish, where practical.

To Improve Freeze-Thaw Stability

Investigate use of styrenes, styrene-acrylics, and acrylics in that
order. Increase pH. Reduce plasticizer content. Increase coalescents and
particularly use ethylene glycol.* Add small amounts of lower alcohols,
morpholine or surfactants.*
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71-74

DPR-62, 9

E

earth waxes, 254

embalming, 228

emulsifiers, classification of, 87
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factory finishes, 156
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floor finishes, guidelines, 1-5
bright-dry gloss, 2
buffability, 5
color improvements, 3
depth of gloss, 2
detergent resistance, 3
freeze-thaw stability, 4
heel mark resistance, 4
leveling, 2
plasticizer migration preven-
tion, 5
powdering resistance, 4
recoat properties, 3
removability, 3
slip resistance, 3
soil-scuff resistance, 4
stability, 4
water spoot resistance, 2
floor polish, abrasive resistance,

309

115
aerosol foam, 212-214
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wet application, 112-114

floor polish remover, 282-289
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formulas, 284-286
PDEA, 289
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soap-based products, 287
solvent type, 288
varieties, 283-289

floor sealers, 55-66
floor service tests, 117, 120
floor wax improvement, 22-29
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buffability, 27

color, 25

heel mark resistance, 26
leveling, 24
removability, 25
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F slip resistance, 26
soil, scuff resistance, 27
stability
water-resistance, 25

fungicides, 294

furniture polish, 177-186
aerosol, 182186, 209
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liquid, 179, 180
oil emulsion, 181
paste solvent, 179, 180
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wax emulsion, 182

G

general mechanism theory, 9

germicidal cleaners, 290-303
antiseptic, 294
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chlorine liberating materials,

301
definitions, 294
fungicides, 294
germ proof materials, 294
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“metallic compounds, 302
phenol coefficient test, 294
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296-298

phenolic disinfectant, 296-298

pine oil compounds, 302
quaternary, 298
sanitizer, 294
sterilizer or sterilization, 294
types, 296
gloss, 110, 112
“Golden Killer of Man,” 292
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H

hair pomade, 240

Harkins, 84
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HLB, dispersibility, 105
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homogeneous vinyl, 161

hydrophile-lipophile balance

(HLB), 104
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J
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L
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linoleum, 162-164
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compositions, 238

liquid furniture polish, 179, 180

liquid solvent polishes, 4446
examples, 46
preparation, 46
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wax components, 44

M

macro-occlusion, 266
magnesium chloride, 59, 65
maintenance-type sealers, 61
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M ; mascara, 241 N
masonry sealers, 57-59 non-homogeneous vinyl tile, 162
matches, 230 nonionic-amine dispersed
McCutcheon, 103 polyethylene, typical, 100
mechanics of emulsification, 83— nonionic auxiliary emulsifiers, 95
&5 nonionic emulsifiers, 96-102
metal additives, 90 Atlas Chemical HLB System,
metal-containing floor waxes, 98
29-35 combination systems, 99
benefits of, 29 light colored films, 96-98
formula, 30 usages, 98 '
metal-containing polymers, 10, versatile nonionics, 98
12,13 nonionic systems, 99
metal cross-linked sealers, 59 alkali, 99
metal crosslinking, 9 amine, 99

metal polishes, 195-199

metalization, 29 0
metalized floor finishes, 8 oil emulsion furniture polish, 181
metalized floor waxes, formulas, oil-soluble metallic materials, 13
33 oleic acid, 88
pH levels, 32 olho leaf, 245
preparation, 33, 35 one kettle technique, 67
metallic cross-linking, 33 optical brighteners, 272
microbiological embedding ouricury wax, 249, 250
compounds, 231 oven cleaners, 234
microcrystalline wax, 257, 261, aerosol, 212
263 ozocerite, 255, 256
micro-occlusion, 266
microorganisms, 292 P
gram negative, 294 paint removers, 234
gram positive, 294 aerosol, 211
infection relationship, 293 palha leaf, 245
mineral spirits, 51, 188 paraffin wax, 257-261
mineral waxes, 254 paste floor polishes, 36-54
mirror effect, 62 procedure, 36
mold release agent, 157 paste shoe polishes, 52
montan wax, 254, 256 paste solvent furniture polish,

motor oil wax, 261 179, 180
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P; PDC, see product development
chemist.
penetrating sealers, 61
performance tests, 124-134
methods, 130-134
pefroleum waxes, 257-263
phenolic cleaners, 296-298
phosphoric taper, 230
piezoelectric energy, 81
Plaster of Paris, 227
plasticizer coalescents, 17
plasticizer migration, 157
polishes, detergent resistant, 6-13
acid-removable, 7
advantages, 6
history, 6
Poly-Em X-30, 16
polymer-based floor finishes, 1-21
polystyrene secalers, 64
pressure emulsification, 74-76
dilution method, 76
direct method, 76
indirect method, 76
printed felt base vinyl sheet, 162
product development activities,
217
product development chemist,
216-222
pyrotechnics, 229

Q

quaternary cleaners, 298

R

rapid cooling, 71
residual microcrystalline wax, 263
resilient floorings, 155-176

R; Rhoplex E-505, 15
rice bran wax, 249
Rotovinyl flooring, 162
rouge, 240

rubber tile, 164

saddle soap, 53
sanitizing agents, 272
saponification method, direct,
71-74
screening tests, 117
semi-paste solvent waxes, 42—44
formulas, 42
preparation, 44
sheet vinyl, 161
shellac wax, 253, 256
shoe creams, 194
shoe polish, 187-194
aerosol, 210
black, 187
bright-drying liquid, 189-193
solvent-based paste, 49, 188
wax-solvent paste, 187-191
silicone, 202
silicone oils, 157
sitver polish, 196, 197
slack wax, 260
Snell capsule, 120
soap-based floor polish removers,
287
soil retardants, 270
solvent attack, 158 ,
solvent-based paste shoe polish,
188
solvent-based sealers, 60—66
solvent paste, 36
solvent paste floor waxes, 3744



S; preparation, 41
wax components, 41
solvent paste structure, 3941
solvents, 271
solvent synergists, 90, 91
sorption, 266
spermaceti, 253, 256
spray buffing, 165-169
composition, 169
finishes, 165
procedure, 166169
stability, 111, 112-114
Stokes Law, 86, 266
styrene-maleic anhydride resins,
16
sugar cane wax, 249, 250
sun-preventative cream, 240
surface sealers, see film hold-out
sealers.
sweating, 260
synthetic detergents, 269, 275

T

tall oil, 88

thickening agents, 273

traffic testing, 125

transparent emulsion formula, 21
two kettle technique, 68—71

U

ultrasonic emulsification, 81
ultrasonics, 81

urethane sealers, 65

use dilution tests, 295

\%

varnishes, 61
general-utility, 62
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V'; oleoresinous, 62
vegetable waxes, 243-250
vinyl asbestos, 161

W

wash and wax products, 8
water-emulsion paste products,
36, 4649, 50
components, 47
preparation, 48
wax formulas, 50
water emulsion polymer gel, 36
water emulsion sealers, 65
water-to-wax dispersions, 69
water-to-wax emulsification, 67
wax dispersions, universal method
of manufacturing, 82
wax emulsification, 67-108
wax emulsifiers, 83-96
anionic, 88
anionic auxiliary, 95
anionic soap-wax emulsions,
91-94
auxiliary, 94
classification of, 87
fatty acids, 88-90
fixed alkalies, 90
mechanics, 83-85
metal additives, 91
nonionic auxiliary, 935
particle appearance, 86
particle (globule)-size, 85, 86
solvent synergists, 90, 91
wedge theory, 84
wax emulsion formulation, 22
wax-emulsion furniture polish,
182
waxes, 243-263
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W ; applications for, 223-242
areas of usage, 223, 224
base-plate, 227
bayberry, 249, 250
beeswax, 252, 256
candelilla, 227, 247-250
carnauba, 244-247, 249
ceresin, 255
cheese coatings, 226
chewing gum bases, 227
chinese insect, 253, 256
dental, 227
earth, 254
embalming preparations, 228
esparto, 249, 251
in adhesive, 223, 225
in ceramics, 235
in cold creams, 241
in cosmetics, 236-242
in lipsticks, 237
in mascara, 241
in matches, 230
in oven cleaners, 234
in paint removers, 234
in textile industry, 232
inlay-casting, 227
japan, 249, 251
microbiological embedding

compounds, 231
microcrystalline, 257, 261
mineral, 254
Montan, 254, 256
motor oil, 261

W ouricury, 249, 250
ozocerite, 255, 256
paraffin, 257-261
pencils, 229
petroleum, 257-263
pyrotechnics, 229
rice bran, 249
shellac, 253, 256
slack, 260
spermaceti, 253, 256
sugar cane, 249, 250
tree and grafting, 233
vegetable, 243-250
woolwax, 254, 256
wound fillers, 228

wax-solvent paste shoe polish,

187-191
preparation, 188
wax-to-water dispersions, 72
wax-to-water emulsification, 68—
71

Wedge Theory, 84

wet buffing, 174

woolwax, 254, 256

z

zinc, 9

zinc compounds, 11, 32
zinc-containing polymers, 15
zinc disodium EDTA chelate, 11
zirconium, 9, 10

zone inhibition test, 296









