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PREFACE

Chemistry, as taught in our schools and colleges, concerns chiefly
synthesis, 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 formulae 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. It is felt
that the formulas given in this volume will save chemists and ailied workers
much time and effort.

Manufacturers and sellers of chemicals will find, in these formulae, new
uses for their products. Nonchemical executives, professional men, and
interested laymen will make through this volume a “speaking acquaint-
ance” 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,
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it is advisable to consult with other chemists or technical workers regard-
ing commercial production. This will save time and money and help avoid
trouble.

A formula will seldom give exactly the results which one requires. For-
mulas 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 a compilation of this kind, errors of omission, commission,
and printing may occur. I shall be glad to receive any constructive criticism.

H. BENNETT



PREFACE TO VOLUME XXV

This new volume of the CHEMICAL FORMULARY series is a collec-
tion 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 educa-
tional 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 compounding the more intricate formulas included in the
later chapters.

The list of chemicals and their suppliers has been enlarged with new
trademark chemicals, so that 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 XXV (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. It
is their business to act as consultants and to give advice on technical
matters for a fee. 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.
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Chapter 1
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
equipment 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 wellstudied procedures, any departure
from which will inevitably result in failure. The steps for successful com-
pounding are given with the formulas. Follow them rigorously. If the di-
rections require that () is added to (%), 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 in too quickly, or fail to stir regularly, the
result is a complete 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 in-
gredients. Substitutions are sure to result in inferior quality, if not in
complete failure, Use what the formula calls for. If a cheaper product is
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 demonstrates its usability. There is a limit to which this rule
may reasonably be extended. In some cases, substitution of an equivalent
ingredient may be made legitimately. For example, when the formula calls
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2 THE CHEMICAL FORMULARY

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 from reliable sources. Many ingredients
are obtainable in a number of different grades: if the formula does not
designate the grade, it is understood 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 hour may yield a mucilage of too thin a con-
sistency. 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 mucilaginousness,
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 not know 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 in strength; tl.2y are all very power-
ful in tinting value; it is not always easy to state in quantitative terms how
much to use. 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 unsuit-
able 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



INTRODUCTION 3

for use when mixed. However, face creams, toothpastes, lubricating
greases, wax polishes, etc., whose formulation requires relatively elaborate
procedures and which must have a definte final viscosity, need some skill
and not infrequently some experience.

FIGURING

Some prefer proportions expressed by weight or volume, others use
percentages. In different industries 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 Suifate 15 Oxalic Acid 8
Ammonium Bifluoride 15 Water 12

Here no units are mentioned. In this case, it is 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 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.



Acne lotion, 248
Scrub, 249

Adhesives, 3. Also see Binder, Ce-

ment, Glue

For textiles, 335

Plastics, 327
Advice, 9
After sun lotion, 230
Air freshener, 190
Alcohol improver, 43
Ammonia, cloudy, 291
Analgesic lotion, 240
Ant poison, 18
Antiquing copper, 21
Antiseptic ointment, 4

Solution, 235
Apparatus, 5
Agquarium cement, 29
Astringent, 240
Athlete’s foot gel, 251
Atomic weights, 402
Atrazine insecticide, 388
Auto wash, 293

Bakers’ specialties, 52,53
Baking powder, 19
Bath gelee, 108
0il, 104
Tablet, 108
Bedbug exterminator, 18
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Beverage, bran, 41

Black powder for fireworks, 383

Blackberry syrup, 42
Bleach, laundry, 34,292
Wood-floor, 30
Bluing, 34
Boiler compound, 38
Bran beverage, 41
Bread sticks, SO
Cracker, 48
Meat loaf, 53
Muffin, 50
Oatmeal cookies, 51
Pancakes, 49
Bread,low<alorie, 47
Sponge-dough, 40
Bubble bath, 105-108
Buffing compound, 339
Buying apparatus, 8
Chemicals, 8

Caking, preventing, 383
Calculating, 3
Canary food, 20
Candles, 27
Candy flavor, 44
Hard, 44
Car wash, 293
Carbary! insecticide, 388
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Carbon remover, engine, 305
Cattle dust insecticide, 387
Foot dry rot remedy, 251
Teat dip, 391
Cautions, 8
Cement block filler, 82
Floor hardener, 28
Improver, 392
Moldable Portland, 391
Removing wet spilled, 392
Cereal, low calorie, 47
Chelator, nontoxic metal, 372
Chemical injuries, first aid, 405
Chest rub, 16
Cinder block surfacer, 82
Clarification, 7
Clay slurry, preventing spoilage of,
394
Cleaner. Also see Detergent, Soap
Aircraft, 295
All-purpose, 258
Aluminum, 302, 337
Antiques, 337
Baking pan, 308
Bathroom fixtures, 310
Bathtub, 312
Bottle, 320
Bronze, 337
Car, 290
Carburetor, 304
Cement, 321
Dairy lines, 308
Disinfectant, 284
Engine, 303
Eyeglass, 320
Floor, 318
Floor scrubber, 318
Garage floor, 321
Glass, 32, 320

Hard surface, 268,310

Heavy-duty, 262-266

Household, 32

Industrial wall, 295

Leather, 268

Metal, 302,340

Metal screen, 306

Mirror, 318

Off-shore oil rig, 305

Oven, 306

Oxidized metal, 310

Plastic ware, 257

Porcelain, 311

Printers’, 313

Radiator, 308

Refrigerator, 295

Rubber, 313

Rubber mat, 317

Scrub, 312

Shoe, 269

Soak-+ank, 267

Stainless steel, 309, 339

Suede, 268

Tire, 313

Toilet bowl, 310

Truck body, 291

Vinyl, 268

Wall-paper, 32

Waterless hand, 279-282

Window, 32,318

Windshield, 319
Cleaning copper, 337
Coating. Also see Lacquer, Paint

Damping, 76

Elastomer, 76

Electrical/conformal, 74

Moisture barrier, 75

Sound barrier, 75

Steel, 77
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Cocoa-malt, 19
Substitute, 43
Sweet, 19
Coddliver oil ointment, 237
Coffee substitute, 43
Whitener, 43
Coil coating, strippable, 74
Cologne, 185-189
Coloring copper, 344
Concrete setting retarder, 392
Stain remover, 322
Containers, 5
Copolymers, 330
Copper, antiquing, 21
Coloring, 344
Costs, calculating, 9
Crank case oil, improved, 368
Crayon, marking, 21
Cream, barrier, 219
Cleansing, 4, 10
Cold, 10
Foot, 250
Hand, 216
Night, 213
Nongreasy, 10
Vanishing, 12
Creamer, coffee, 43, 44
Creosote emulsion, 378
Curl activator, 132
Cuticle massage cream, 184
Remover, 184
Cutting oil, 366

Decolorizing, 7
Degreaser, 295-302
Demulsifier, 381
Dental amalgam, 344
Cleaner, 247
Powder, 245

Denture adhesive, 246
Deodorant, body, 100-104
Drip, 285
Spray, 17
Deodorizer, closet, 364
Germicidal, 284
Depilatory, 160-162
Detergent, cold water, 290
Fine fabric, 290
Hand dishwashing, 254
Household, 260-262
Laundry, 286-288
Machine dishwasher, 252
Reodorant, 291
Rinse-aid, 255
Sanitizer, 282
Wool, 290
Diaper rinse, 290
Diesel oil emulsion, 378

Dishwasher detergent, machine, 252

Disinfectant, 17
Cleaner, 284
Dissolving, 6
Dog shampoo, 143
Dry-cleaning compound, 317
Fluid, 31
Dusting powder, body, 230
Dyed polyester, clearing, 362

Emulsions, 377-380
Enamel, 63-69
Etch, glass, 23
Eye gloss, 116
Shadow, 109-116
Cream, under, 117

Face mask, cosmetic, 180, 220
Powder, 230-233
Binder, 233
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Fat discoloration, preventing, 372
Fertilizers, conditioning, 391
Figuring, 3
Filtering, 7
Fingerprint remover, 315
Fire extinguisher, 37,38,371
Kindler, 38
Fireproofing canvas, 37
Cloth, 37
Paper, 37
Fireworks, 389
Fish pool aquacide, 390
Flame retardant plastic, 328
Flameproof coating, 360
Flavors, 20
Candy, 44
Emulsion, 53
Spray-dried, 45
Floor oil, 25
Polish, 25
Wax, 355-356
Stripper, 322
Fly paper, 18
Spray, 17
Foot cream, 250
Powder, 15
Foundry core wash, 345

Gasoline, solidified, 38
Glass cleaner, 32

Etch, 23

Fiber suspension, 383
Glassine paper, 34
Glue, flexible, 3
Glycerin-rosewater, 213
Graffiti remover, 316
Grafting wax, 27
“Granola”-type bar, 46
Grape drink, 42

Graphite grease, 27

Greaseproofing fiberboard, 36
Paper, 36

Greases. See Lubricants

Greenhouse shade coating, 87

Grinding, 7

Gun lubricant, 26

Gypsum setting retarder, 393

Hair conditioner, 124126
Groom, 126-132
Rinse, 121~123
Set, 144
Treatment of damaged, 146
Wave, cold, 146
Wave-set, 145

Hazards, 8

Heating, 5

Icing, chocolate, 52
White, 32
Incompatible chemicals, 399
Ink, laundry marking, 21
Remover, 34
Writing, 20
Insect repellent, 16, 386
Insecticide, 383-389
Iron oxide, removing, 371
Ironing aid, 292

Javelle water, 34

Lacquer, 81. Also see Coating,
Paint, and Varnish

Lactose tablet, 239

Larvacide, 361

Latex dipping, 332
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Laundry bleach, 292
Blue, 34
Prespotter, 291
Laws regulating Foods, Drugs, and
Cosmetics, 395
Leather pigment, 84
Preservative, 24
Lemon extract, 20
Lice treatment, head, 234
Liniment, 15
Lip gloss, 168
Protector, 170
Rouge, 170
Lipstick, 162-165
Liquor improver, 43
Lotion, analgesic body, 247
Face, 4
Hand, 12,13
Skin, 198-209
Lubricants, 26
Chain, 365

Makeup, 172-178
Remover, 178
Malathion insecticide, 389
Malted milk powder, 19
Marshmallow, 45
Mascara, 118-120
Measuring, 8
Meatloaf, bran, 53
Metal cleaner, 302
Polish, 22
Powder suspensions, 381
Mildew prevention, 88,336
Mildewproofing, 362
Mineral oil emulsion, 379
Mixing, 6
Methods, 5
Mold release, 336, 368

THE CHEMICAL FORMULARY

Molding compound, 26
Mixing methods, 5
Mortar mix, 394
Mothproofing, 18,361
Motor starter, damp, 369
Mouthwash, 14,241
Multivitamin tablet, 235

Nail hardener, 180-182

Nail polish remover, 183

Newspaper clippings,
364

Nickel plating, nonelectric, 343

Nicotine stain remover, 316

Nonwoven fabrics, saturants for,
363

Nylon, stripping dyed, 362

preserving,

0il, emulsifiable, 366
Oilproofing paper, 36
Ointment, 236

Base, 236
Orange drink, 41
Oven wall protector, 341

Paint.

Enamel
Acrylic, 57,58
Drush cleaner, 33, 85, 324
Butadienestyrene, 60
Drip-free, 57
Finger, 55
Flat wall, 57,62
Interior, 56
T atex, 56, 61
. isonry, 83
Mildew prevention, 88
Polyvinyl acetate, 59

Also see Coatings and
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Remover, 30, 84, 324

Texture, 69, 70

Thickener, 55

Zinc-rich, 70,77
Paperhanger’s paste, 28
Paraffin wax lubricant, 378
Patching plaster, 28
Peanut butter filling, 51
Pearly dispersion, thickening, 234
Penetrating oil, 26, 367
Pens, rejuvenating felt tip, 374
Perspiration, anti-, 89-100
Petrolatum stick, 233
Photo developer improvement, 372
Photographic developer, 39

Fixing bath, 40
Pitch solvent, 364
Plaster, wall-patching, 28
Plastic, flame retardant, 328

Wood-dough, 29
Polish, abrasive, 350

Aluminum, 350

Auto, 25

Brass, 350

Car, 346-348

Chrome, 352

Floor, 25,353-356

Furniture, 357-359

Metal, 22,350

Shoe, 24,349

Silver, 351

White shoe, 23

Wood, 352
Polybutene emulsion, 380
Polyester resin, 325
Polystyrene emulsion, 326
Polyurethane foam, 332
Polyvinyl acetate emulsion, 328
Pomade, cologne, 189

Porcelain polish, 311
Poultry food, 390
Powdering, 7
Primers, paint, 71-78
Printers’ cleaner, 313
Pulverizing, 7

Punch, fruit, 42
Putty, 29

Rheumatism ointment, 237

Rouge, cheek, 171

Rubber, transparent, 333

Rust preventive, 22, 343, 345
Remover, 34, 341-343

Sachet, cologne, 189
Salad dressing, no oil, 54
Sander, liquid, 88
Sanitizer-detergent, 282
Scorpion bite remedy, 251
Scouring powder, 268
Sealer, wall primer, 62
Shampoo, baby, 142
Dog, 143
Hair, 133
Shave cream, 147-155
Brushless, 13
Lotion, after-shave, 156-160
Preelectric, 155
Shock absorber fluid, improving,
369
Shoe polish, 23, 24
Waterproofing, 23
Silicone emulsion, 378
Silk screen cleaner, 295
Skin cleaner, 190--198
Freshener, 215
Moisturizer, 209-212
Paint, 222
Tint, 221
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Snack, low calorie, 47
Snow, artificial, 371

Soaps, 30, 31, 275-279. Also see

Cleaners and Detergents
Germicidal, 275
Glycerin, 277
Improver, 279
Liquid, 30, 269--275
Mechanics, 31, 278
Saddle, 31, 278
Sea water, 277
Toilet, 275

Soldering flux, 39
Soot remover, 315
Spoilage, 8
Spot remover, 33,316
Stain, mahogany, 74
Remover, 33,316
Wood, 77
Opaque, 78
Steel, coloring, 22
Powder suspension, 381
Straw cleaner, 33

Sulfur insecticide, flowable, 389

Sunscreens, 222~-229
Suntans, 222-229
Surfactant gel, 381
Surgeons’ glove powder, 368
Surgical scrub, 251
Sweetener, nonsugar, 44
Syrup, chocolate, 41

Tables, 401-2

Tablet coating, 239

Tar emulsion, 377

Temperature measurement, 6

Termite control, 386

Textile bonding, 335
Coatings, flameproof, 360

Thermal expansion product, zero,

394
Thickening acids, 375, 376
Caustic soda, 377
Solvents, 327
Tin plating, 344
Tire puncture sealer, 369
Tooth powder, 14
Toothpaste, 242-245
Topping, whipped, 52
Trademark chemicals, 407427
Typewriter correction fluid, 375

Vanilla flavor, 20

Varnish, aluminum paint, 80
Clear, 79
Long-oil, 80
Polyurehtane, 80
Remover, 30, 85
Short-oil, 79
Water-reducible, 79

Vinyl-acrylamide copolymers, 330

Vitamin C tablet, 238

Wall-paper cleaner, 32
Remover, 315
Wart treatment. 249
Water scale treatment, 372
Waterproofing canvas, 36
Cement, 36
Fiberboard, 35
Paper, 35
Shoe, 23
Textiles, 362
Wood, 35
Wave set, hair, 145
Wax, grafting, 27
Stripper, floor, 322



INDEX 435

Weighing, 8 Wood-dough, 29
Weights and measures, 401, 402 Wrinkle smoother, 219
Window cleaner, 32
Windshield defogger, 370
Deicer, 369 Zinc oxide ointment, 237
Wood, waterproofing, 35 Zirconium oxides suspension, 382














