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PREFACE

Chemistry, as taught in our schools and colleges, concerns chiefly synthe-
sis, analysis, and engineering—and properly so. It is part of the right
foundation for the education of the chemist.

Many a chemist entering an industry soon finds that most of the products
manufactured by his concern are not synthetic or definite chemical com-
pounds, but are mixtures, blends, or highly complex compounds of which he
knows little or nothing. The literature in this field, if any, may be meager,
scattered, or obsolete.

Even chemists with years of experience in one or more industries spend
considerable time and effort in acquainting themselves with any new field
which they may enter. Consulting chemists similarly have to solve problems
brought to them from industries foreign to them. There was a definite need
for an up-to-date compilation of formulas for chemical compounding and
treatment. Since the fields to be covered are many and varied, an editorial
board of chemists and engineers engaged in many industries was formed.

Many publications, laboratories, manufacturing firms, and individuals
have been consulted to obtain the latest and best information. Itis felt that the
formulas given in this volume will save chemists and allied workers much
time and effort.

Manufacturers and sellers of chemicals will find, in these formulas, new
uses for their products. Nonchemical executives, professional men, and
interested laymen will make through this volume a “speaking acquaintance”
with products which they may be using, trying, or selling.

It often happens that two individuals using the same ingredients in the
same formula get different results. This may be due to slight deviations in the
raw materials or unfamiliarity with the intricacies of a new technique.
Accordingly, repeated experiments may be necessary to get the best results.
Although many of the formulas given are being used commercially, many
have been taken from the literature and may be subject to various errors and
omissions. This should be taken into consideration. Wherever possible, it
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is advisable to consult with other chemists or technical workers regarding
commercial production. This will save time and money and help avoid
trouble.

A formula will seldom give exactly the results which one requires.
Formulas are useful as starting points from which to work out one’s ideas.
Also, formulas very often give us ideas which may help us in our specific
problems. In acompilation of this kind, errors of omission, commission, and
printing may occur. I shall be glad to receive any constructive criticism.

H. BENNETT
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PREFACE TO VOLUME XXVIII

This new volume of the CHEMICAL FORMULARY series is a collection
of new, up-to-date formulas. The only repetitious material is the introduction
(Chapter I) which is used in every volume for the benefit of those who may
have bought only one volume and who have no educational background or
experience in chemical compounding. The simple basic formulas and
compounding methods given in the introduction will serve as a guide for
beginners and students. It is suggested that they read the introduction
carefully and even make a few preparations described there before com-
pounding the more intricate formulas included in the later chapters.

The list of chemicals and their suppliers has been enlarged with new
trademark chemicals. All tradename chemicals appear in the formulas in
boldface and these tradenames are listed alphabetically in the appendix
followed by a list of corresponding manufacturers. Thus buying the required
ingredients will present no problem.

Grateful acknowledgement is made to the Contributors for their valuable
suggestions and contributions.

H. BENNETT

NOTE: All the formulas in Volumes I through XXVIII (except in
the Introduction) are different. Thus, if you do not find what you want
in this volume, you may find it in one of the others.

NOTE: This book is the result of cooperation of many chemists and
engineers who have given freely of their time and knowledge. Itis their
business to act as consultants and to give advice on technical matters for
afee. As publishers, we do not maintain a laboratory or consulting
service to compete with them. Therefore, please do not ask us for
advice or opinions, but consult a chemist.

viii
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Chapter I
INTRODUCTION

The following introductory matter has been included at the suggestion of
teachers of chemistry and home economics.

This section will enable anyone, with or without technical education or
experience, to start making simple products without any complicated or
expensive machinery. For commercial production, however, suitable equip-
ment is necessary

Chemical specialties are composed of pigments, gums, resins, solvents,
oils, greases, fats, waxes, emulsifying agents, dyestuffs, perfumes, water, and
chemicals of great diversity. To compound certain of these with some of the
others requires definite and well studied procedures, any departure from
which will inevitably result in failure. The steps for successful compounding
are given with the formulas. Follow themrigorously. If the directions require
that (a) is added to (b), carry this out literally, and do not reverse the order.
The preparation of an emulsion is often quite as tricky as the making of
mayonnaise. In making mayonnaise, you add the oil to the egg, slowly, with
constant and even stirring. If you do it correctly, you get mayonnaise. If you
depart from any of these details: if you add the egg to the oil, or pour the oil
intooquickly, or fail to stir regularly, the result is acomplete disappointment.
The same disappointment may be expected if the prescribed procedure of any
other formulation is violated.

The point next in importance is the scrupulous use of the proper ingredi-
ents. Substitutions are sure to result in inferior quality, if not in complete
failure, Use what the formulacalls for. If a cheaper productis desired, do not
prepare it by substituting a cheaper ingredient for the one prescribed: use a
different formula. Not infrequently, a formula will call for an ingredient
which is difficult to obtain. In such cases, either reject the formula or
substitute a similar substance only after a preliminary experiment demon-
strates its usability. There is a limit to which this rule may reasonably be
extended. In some cases, substitution of an equivalent ingredient may be
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made legitimately. For example, when the formula calls for white wax
(beeswax), yellow wax can be used, if the color of the finished product is a
matter of secondary importance. Yellow beeswax can often replace white
beeswax making due allowance for color, but paraffin wax will not replace
beeswax, even though its light color seems to place it above yellow beeswax.

This leads to the third point: the use of good-quality ingredients, and
ingredients of the correct quality. Ordinary lanolin is not the same thing as
anhydrous lanolin, The replacement of one with the other, weight for weight,
will give discouragingly different results. Use exactly what the formula calls
for: if you are not acquainted with the substance and you are in doubt as to just
what is meant, discard the formula and use one you understand. Buy your
chemicals fromreliablesources. Many ingredients are obtainable in anumber
of different grades: if the formula does not designate the grade, it is under-
stood that the best grade is to be used. Remember that a formula and the
directions can tell you only part of the story. Some skill is often required to
attain success. Practice with a small batch in such cases until you are sure of
your technique. Many examples can be cited. If the formula calls for steeping
quince seed for 30 min in cold water, steeping for 1 h may yield a mucilage
of too thin a consistency. The originator of the formula may have used a
fresher grade of seed, or his conception of what “cold” water means may be
different from yours. You should have a feeling for the right degree of mu-
cilaginousness, and if steeping the seed for 30 min fails to produce it, steep
them longer until you get the right kind of mucilage. If you do notknow what
the right kind is, you will have to experiment until you find out. This is the
reason for the recommendation to make small experimental batches until
successful results are obtained. Another case is the use of dyestuffs for
coloring lotions and the like. Dyes vary instrength; they are all very powerful
in tinting value; it is not always easy to state in quantitative terms how much
touse. You must establish the quantity by carefully adding minute quantities
until you have the desired tint. Gum tragacanth is one of those products which
can give much trouble, It varies widely in solubility and bodying power; the
quantity listed in the formula may be entirely unsuitable for your grade of
tragacanth, Therefore, correction is necessary, which can be made only after
experiments with the available gum.

In short, if you are completely inexperienced, you can profit greatly by
experimenting. Such products as mouthwashes, hair tonics, and astringent
lotions need little or no experience, because they are, as a rule, merely
mixtures of simple liquid and solid ingredients, which dissolve without
difficulty and the end product is a clear solution that is ready for use when
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mixed. However, face creams, toothpastes, lubricating greases, wax polishes,
etc., whose formulation requires relatively elaborate procedures and which
must have a definite final viscosity, need some skill and not infrequently some
experience.

FIGURING

Some prefer proportions expressed by weight or volume, others use
percentages. In differentindustries and foreign countries different systems of
weights and measures are used. For this reason, no one set of units could be
satisfactory for everyone. Thus diverse formulas appear with different units,
in accordance with their sources of origin. In some cases, parts are given
instead of percentage or weight or volume. On the pages preceding the index,
conversion tables of weights and measures are listed. These are used for
changing from one system to another. The following examples illustrate
typical units.

Example No. 1
Ink for Marking Glass
Glycerin 40 Ammonium Sulfate 10
Barium Sulfate 15 Oxalic Acid 8
Ammonium Bifluoride 15 Water 12

Here no units are mentioned. Inthis case, itis standard practice to use parts
by weight throughout. Thus here we may use ounces, grams, pounds, or
kilograms as desired. But if ounces are used for one item, the ounce must be
the unit for all the other items in the formula.

Example No. 2

Flexible Glue
Powdered Glue 30.90% Glycerin 5.15%
Sorbitol (85%) 15.45% Water 48.50%

Where no units of weight or volume, but percentages are given, forget the
percentages and use the same method as given in Example No. 1.
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Example No. 3

Antiseptic Ointment

Petrolatum 16 parts Benzoic Acid 1 part
Coconut Oil 12 parts Chlorothymol 1 part
Salicylic Acid 1 parts

The instructions given for Example No. 1 also apply to Example No. 3. In
many cases, it is not wise to make up too large a quantity of a product before
making a number of small batches to first master the necessary technique and
also to see whether the product is suitable for the particular purpose for which
itis intended. Since, in many cases, a formula may be given in proportions
as made up on a factory scale, it is advisable to reduce the quantities
proportionately.

Example No. 4

Neutral Cleansing Cream

Mineral Oil 801b Water 90 1b
Spermaceti 301b Glycerin 101b
Glyceryl Monostearate 24 1b Perfume To suit

Here, instead of pounds, ounces or even grams may be used. This formula
would then read:

Mineral Oil 80g Water 90g
Spermaceti 30g Glycerin 10g
Glyceryl Monostearate 24 g Perfume To suit

Reduction in bulk may also be obtained by taking the same fractional part
of portion of each ingredient in a formula. Thus in the following formula:

Example No. §
Vinegar Face Lotion

Acetic Acid (80%) 20 Alcohol 440
Glycerin 20 Water 500
Perfume 20
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We can divide each amount by ten and then the finished bulk will be only
one tenth of the original formula. Thus it becomes:

Acetic Acid (80%) 2 Alcohol 44
Glycerin 2 Water 50
Perfume 2

APPARATUS

For most preparations, pots, pans, china, and glassware, which are used in
every household, will be satisfactory. For making fine mixtures and emul-
sions, a malted-milk mixer or egg beater is necessary. For weighing, asmall,
low-priced scale should be purchased from a laboratory-supply house. For
measuring fluids, glass graduates or measuring glasses may be purchased
from your local druggist. Where a thermometer is necessary, a chemical
thermometer should be obtained from a druggist or chemical-supply firm.

METHODS

Tounderstand better the products which you intend to make, it is advisable
that you read the complete section covering such products. You may learn
different methods that may be used and also to avoid errors which many
beginners are prone to make.

CONTAINERS FOR COMPOUNDING

Where discoloration or contamination is to be avoided, as in light-colored,
or food and drug products, it is best to use enameled or earthenware vessels.
Aluminum is also highly desirable insuch cases, but it should not be used with
alkalis as these dissolve and corrode aluminum.

HEATING

To avoid overheating, it is advisable to use a double boiler when tem-
peratures below 212 F (temperature of boiling water) will suffice. If adouble
boiler is not at hand, any pot may be filled with water and the vessel containing
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the ingredients to be heated placed in the water. The pot may then be heated
by any flame without fear of overheating. The water in the pot, however,
should be replenished from time to time; it must not be allowed to “go dry.”
To get uniform higher temperatures, oil, grease, or wax is used in the outer
container in place of water. Here, of course, care must be taken to stop heating
when thick fumes are given off as these are inflammable. When higher
uniform temperatures are necessary, molten lead may be used as a heating
medium. Of course, with chemicals which melt uniformly and are nonex-
plosive, direct heating over an open flame is permissible, with stirring, if
necessary.

Where instructions indicate working at a certain temperature, it is im-
portant to attain the proper temperature not by guesswork, but by the use of
athermometer. Deviations from indicated temperatures will usually resultin
spoiled preparations.

TEMPERATURE MEASUREMENT

In the United States and in Great Britain, the Fahrenheit scale of tempera-
ture is used. The temperature of boiling water is 212 Fahrenheit (212 F); the
temperature of melting ice is 32 Fahrenheit (32 F).

In scientific work, and in most foreign countries, the Centigrade scale is
used, on which the temperature of boiling water is 100 Centigrade (100 C) and
the temperature of melting ice is 0 Centigrade (0 C).

The temperature of liquids is measured by a glass thermometer. This is
inserted as deeply as possible in the liquid and is moved about until the
temperature reading remains steady. It takes a short time for the glass of the
thermometer to reach the temperature of the liquid. The thermometer should
not be placed against the bottom or side of the container, but near the center
of the liquid in the vessel. Since the glass of the thermometer bulb is very thin,
it breaks easily when striking it against any hard surface. A cold thermometer
should be warmed gradually (by holding it over the surface of a hot liquid)
before immersion. Similarly the hot thermometer when taken out of the liquid
should not be put into cold water suddenly. A sharp change in temperature
will often crack the glass.

MIXING AND DISSOLVING

Ordinary dissolution (e.g., that of sugar in water) is hastened by stirring
and warming. Where the ingredients are not corrosive, a clean stick, a fork,
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Acetaminophen tablet, 357-358
Acne cream, 365
Acrylic latex roof mastic, 50
Additive, stir-in, in coatings for polypro-
pylene and other plastics, 297
Adhesives, 28, 41-51. See also Cement,
Glue
hot-melt, 42
pressure-sensitive, hot-melt, 42
pressure-sensitive, water-dispersed,
41
shoe sole, 48
Aerosol shampoo, 208
After shave, 258-264
After-bath body splash, 116
gel, 116
lotion, 114-115
After-sun emollient, 284
lotion, 283284
Agricultural micronutrients, citrate
chelate for, 395-397
sulfur flowable, 398
Air-dry enamel, high-solids, 304
Airplane wing sealant, 49
Algicide, copper citrate, 394-395
Alkyd primer, long-oil, 300
primer, medium-oil, 298
primer/topcoat, long-oil, 299
primer/topcoat, phenolic, 299
urea baking primer, 300
Alkyd/melamine baking primer, 301
All-purpose cleaner, 347
cream, 160
lotion, 145-146
Aloe vera scrub, 179-181

Aluminum cleaner, citric-phosphoric
acid, 369
desmutter, citric/persulfate, 369
Amitriptyline HCI tablet, 356
Analgesic, external, 363
Ant poison, 18
Antacid, 359-361
aluminum hyroxide-magnesium hy-
droxide gel, 359-360
double-strength suspension, 360-361
single-strength suspension, 360
suspension, 361
Antichap stick, 133-134
Antihistamine tablet, 355
Antiperspirant, low-cost, 95
roll-on, 92-95
stick, 89-92
talc spray, 95
Antiseptic ointment, 4
Apparatus, 5
Aquarium cement, 29
Ascorbic acid tablet, 356
Asphalt cutback roof coatings, 336-337
cutback underbody coating, 339
emulsion roof coating, 337
Astringent lotion, 155
Auto solvent glaze, 377
wipe and shine polish, 373-376
Automatic dishwashing detergent,
346-347
Automotive exterior trim strip, 391
profile, injection molded, 392

Baby bath, 106-108
cream, 172-174
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Paint
baking, high-solids, 303
baking, phenolic pipe, 303
epoxy, 326
food container, 328
latex stipple and texture interior, 324
latex traffic line, 335
paper, film, foil, and inks, 329
phenolic/epoxy powder, 336
polyurethane, 332-333
roof, asphalt cutback, 336~337
roof, asphalt emulsion, 337
roof, mobile home, 338
tablet, 359
underbody, asphalt cutback, 339
weather barrier, 320
Cockroach poison, German, 401
Cocoa-malt powder, 19
powder, sweet, 19
Cold cream, 10-11, 164
Collagen cream, 165
lotion, 157
Cologne, moisturizing, 100
-type skin balm, 99
Comb-out and conditioner spray, 218
Conditioner, blow-dry, 217
chlorine neutralizing, 213
creme-rinse, 219-224
deep, 215-216
foam-on/leave-on hair, 218
leave-on, 217
mild, 217
perm, 214
protein, 214-215
spray, comb-out and, 218
Conditioning cream, lip, 135
mousse, 224-227
mousse, skin, 174-175
perm, 253
Conveyor belt cover, rubber, 391
Cookie, walnut, 74
Copper coloring, antique, 21
Cosmetics, 89-289
Cost calculation, 9
Cottage cheese dressing, 62
Cough syrup, 366
Crackers, raisin, 66
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walnut, 66
Crayons, marking, 21, 400
stick, 400
Creamy dessert, 71
Creme-rinse conditioner, 219-224
Cresol, 17
Curl activator, 247248
Custard, demoldable, 83
-like puddings, carrageenan-based, 83
pie filling, 82
-type dry mix, 82
Cuticle massage cream, 135

Dandruff shampoo, 204-206
Decolorizing, 7
Denture cleaner tablet, 289
Deodorant, 17
stick, 89
Depilatory, 254-255
Derusting steel, ammonium citrate for,
370
Desmutter for aluminum, citric/persul-
fate, 369
Dessert cream, 71
gels, dry-mix water, 86
soft creamy, 71
tofu-type frozen, 71-73
Vienna cream, 70
Detergents, 341-352
automatic dishwashing, 346-347
hand wash liquid, 345
laundry, heavy-duty liquid, 343-345
light-duty liquid, 343
Developing solution, 40
Diethyl carbamazine citrate tablet, 353
Dishwashing detergent, automatic,
346~347
Double-strength antacid suspension,
360-361
Doughnut glaze, 75
Doxylamine tablet, 354
Dressing, blue cheese, 59
cottage cheese, 62
creamy Italian, 60
dry mix, 59
Italian, 59
Italian, low oil, 61
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stripper, 339
exterior flat, 317-318
exterior sheen, 318
interior eggshell, 322
interior flat, vinyl-acrylic emulsion,
321-322
interior semigloss, 323
one-coat flat wall, 324
and tint base, house, 319
Papaya bread, 67
cake, 73
drink, 55
Paper and fiberboard, oil and greaseproof-
ing, 37
and fiberboard, waterproofing, 35
film, foil, and inks coatings, 329
fireproof, 37
glassine, 35
Paperhanger’s paste, 29
Pearlescent eye shadow, pressed-pow-
der, 118
Penetrating oil, 27
Perfume, cream, 97-98
fluff, 96
roll-on, 98
solid, 96
stick, 97
Perfumed cream sachet, 101
Perm conditioner, 214, 253
Pet stain removal carpet cleaner, 351
Phenolic alkyd primer/topcoat, 299
pipe baking coating, 303
Phenolic/phenoxy baking primer, 302
Photographic solution, 40
Pipe baking coating, phenolic, 303
Placenta skin cream, 164
Plaster, wall patching, 28
Plastisol primer, 297
Plating bath, alkaline bright nickel, 367
bath, gold, 368
bath, tin, 367
Poison, ant, 18
Polishes, 22, 24-25, 373-380
Polyethylene, primer for, 296
Polymer, aluminum citrate, 393
Polypropylene, aqueous emulsion primer
for, 296
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and other plastics and metals, primer
for, 297
and other plastics, stir-in additive in
coatings for 297
Polyurethane coatings, 332-333
Pomade, 234-235
eye shadow, 118
Powder coatings, phenolic/epoxy, 336
Powdered shampoo, 208
Prednisol tablet, 354
Prednisone tablet, 353
Preservative, leather, 24
Preshave, 255-256
Prespotter, pump-spray laundry, 341
Primer, air-dry red iron oxide, medium
oil, 291
alkyd, long-oil, 300
alkyd, medium-oil, 298
baking, alkyd/melamine, 301
baking, alkyd urea, 300
baking, phenolic/phenoxy, 302
chemical-resistant, 293
green, 290
maintenance, corrosion-inhibiting,
295
metal maintenance, 296
plastisol, 297
for polyethylene, 296
for polypropylene and other plastics
and metals, 297
forpolypropylene, aqueous emulsion,
296
red iron oxide, 292
synthetic, rust-inhibiting, lacquer-
resisting, 294-295
Primer/topcoat, alkyd, long-oil, 299
phenolic alkyd, 299
Protein conditioner, 214-215
Pudding, custard-like, carrageenan-based,
83
dry-mix cold process, 84
vanilla, 85
Pulverizing and grinding, 7
Pump-spray hair set, 236
laundry prespotter, 341
laundry soil and stain remover, 342
Pumpkin pie filling, 81
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and wipe hard surface cleaner,
348-349
Spread, fruit, 77
jamvijelly, 76
Stain, furniture finish wiping, 330
remover, 341
semitransparent, 331
and soil remover, pump-spray laun-
dry, 342
Steel finish, blue-black, 22
Stipple and texture interior coating, la-
tex, 324
Straw hat cleaner, 33
Styling gel, 235
glaze, 230
mousse, 231-233
Sulfiting replacement in foods, 88
Sulfur flowable, agricultural, 398
Sunblock, emollient, 282
Sunscreen, 272
cream, 274
cream base, cocoa butter, 275
cream/lotion, 276
gel, 279
lip balm, 133
moisture gel, 282
mousse, 280-281
0il, 273
otion, 276-279
stick, 281
Suntan cream, 266-268
creamy/lotions, 269
lotion, 270
oil, 264-266
stick, 271
Synthetic primer, rust-inhibiting, lacquer-
resisting, 294-295
Syrup, chocolate, 54

Tablet coating, 359
acetaminophen, 357-358
amitriptyline HCI, 356
antihistamine, 355
ascorbic acid, 356
diethyl carbamazine, 353
direct compression, 359
doxylamine, 354
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furosemide, 355

prednisol, 354

prednisone, 353
Talc spray antiperspirant, 95
Tank linings, heavy-duty, 340
Tape sealant, 44
Temperature measurement, 6
Tempura batter, 68
Textile softener, 401
Thermoplastic elastomers, olefinic, 381

elastomers, styrenic, 381
Tightening cream base, 140
Tin plating bath, 367
Tint base and paint, house, 319
Tofu-type frozen dessert, 71-73
Toilet bowl cleaner, 350
Tonic lotion, 153-154
Tooth cream, 288

powder, 14
Toothpaste, 285

fluoride, 285-288
Topcoat, exterior, 320

lacquer, medium gloss, 326
Topping, fruit, 77

whipped, 68-70
Traffic line coating, latex, 335

Underbody coating, asphalt cutback, 339

Vanilla flavor, 20
pudding, 85
Vanishing cream, 12, 166
Varmish, spar, 333-334
Vienna cream dessert, 70
Vitamin E cream, 165

Wall paint, one-coat flat, 324
Wallpaper cleaner, 32
Walnut bread, 67

cookie, 74

crackers, 66

kisses, 87

muffin, 74
Water-repellent wood preservative, 334
Waterless hand cleaner, 184
Waterproof makeup, 127
Waterproofing cement, 37
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heavy canvas, 36
liquid, 36
paper and fiberboard, 35
for shoes, 23
Wave lotion, 249-252
set, 248-249
Wax, floor, 25
grafting, 28
stripper, 352
Weather barrier coating, 320
Weighing and measuring, 8

Whipped topping, 68-70
Window cleaner, 33
Wood coating, UV-curable, 331
dough plastic, 30
-flour bleach, 30
preservative, water-repellent 334
product polish, floor and, 377
Wound ointment, child’s, 364
Wrinkle smoother, 140

Yogurt, frozen, 85









