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This paper pertains mainly to alkaline cleaners, but includes solvents and acids. 

Iron phosphate products, which make up the bulk of the acid cleaners, will not be 

covered. The objective is to acquaint you with metal cleaners, the differences 

between them, what to look for, and how to choose a cleaner. 

Regardless of the type or category, all cleaners remove soils by one or more of 

the following principles: 

1. 

2. 

3. 

4. 

5. 

Solvent Action - This property enables the cleaner to dissolve the oils present 

on the metal surface. 

Saponification - In this highly alkaline process, drawing compounds (lard oils, 

fatty acids) are chemically converted into a soap and rendered water-soluble. 

Detergency - Surface active wetting agents reduce the interfacial tension of 

surface oils, enabling cleaning solutions to better penetrate and displace soils 

from the metal surface being cleaned. 

Emulsification - The suspension of oil particles in an aqueous phase permits 

them to be rinsed away easily. This is normally accomplished in the presence 

of surfactants. 

Deflocculation - In this process, the soil is converted into very fine particles 

and is suspended in the cleaning. 

Throughout this paper, we will refer to two general types of materials which 

must be removed prior to processing. One is oily and the other is particulate. Oil, by 

definition, is a petroleum based product. However, for our purposes, simple waxes, 

vegetables oils or animal fats may be part of the oily soil: This oil may have been 

applied to assist the working of the metal, or for rust proofing. 

Particulates could be any finely divided solids which appear on the surface of 

the substrate to be cleaned, This can be smut, pigmented drawing materials, shop 

dirt, and so on. 

At this point, a brief discussion of the metal cleaning methods used in industry 

would seem to be in order. 
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4. Alkaline cleaning - Alkaline salts, usually caustic, silicates and phosphates, 

together with a balanced amount of surface active agents, constitute a very 

effective blend for metal cleaning. For dissolving in hot water and spraying on 

the dirty ware, this kind of cleaner generally removes most soils. This is the 

cheapest and best method of automated cleaning. 

5. Acid Cleaning - Materials used here are usually mineral acids, although 

organic acids can be used. By the addition of wetting agents to the acid-water 

solution, cleaning as well .as metal, rust and scale removal can be 

accomplished. A detergent containing acid pickle is an example of this type of 

cleaning. Since soils and oils are best removed on the alkaline side, the use of 

acid materials is somewhat limited for our purposes. 

6. Mechanical Cleaning - The materials used here include some type of an 

abrasive-steel brush, sandpaper, or nylon rolls impregnated with abrasive. The 

cleaning is accomplished by metal removal from the surface. This method is 

widely used on strip lines. 

SELECTING A CLEANER 

A most important phase of metal working, fabricating, and finishing is 

cleaning. The cleaning method can be varied, depending on the work at hand, the 

amount of material involved, the possible need for quick automated cleaning and 

the over all effect on subsequent operations. Cleaners are many in number and vary 

in type and formulation. Since the highest percentage of cleaning operations 

require alkaline cleaners, we will concentrate on this group. 

Alkaline cleaners are specifically formulated (proprietary) chemical blends 

which consist of alkaline salts, wetting agents, and sequestering (chelating) agents. 

Wetting Agents - soap and synthetic detergents -- allow oil to be removed by 

displacing the oil from the surface and creating an emulsion in which the oil 

droplets are dispersed in water. One end of the wetting agent molecule is soluble 
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Sequestering or Chelating materials have two (2) functions: 

1. To condition water, which permits better rinsing and cleaning 

2. To hold iron or other metals in solution to prevent this keeps them from 

redeposition on the part. Some Chelates such as EDTA hold heavy metals very 

tightly, hence could be a problem in waste treatment. Gluconates are more 

desirable in these cases. 

Alkaline cleaners owe their detergency (cleaning ability) to the displacement 

of soil by surface active materials and alkaline builders to create emulsions that are 

easily rinsed away. The correct blend of builders, surfactants and conditioners will 

provide the aqueous cleaner you need. 

Finally, to select a cleaner you must: 

will not attack the metal (important with aluminum, zinc, and some 

exotic metals) 

encounter. 

- Drawing/Stamping compounds require heat and many cases higher 

alkalinity to saponify animal fats if present. 

- Simple light rust protective oils, water soluble coolants are easily 

removed with mildly alkaline cleaners at moderate temperatures. 

- Waxes, heavy oil rust prevents and other durable corrosion 

prevention compounds require high heat and more aggressive 

alkalinity. incorporation of water soluble solvents help remove 

these soils. 

Choose a cleaner suitable for the mechanics of your system. Immersion 

cleaners normally require different surfactant systems than spray 

cleaners. 

Remember conditioners in the cleaning product are critical to counteract 

the undesirable effects of hard water salts on cleaning solutions. 

Consider whether a liquid or powered product would favor your 

operation. 

- Liquid are easily automated and 

- Available in bulk or bins hence eliminating drums. 

- Powders are normally manually added but more economical in 

smaller operations 
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2. Two stage, Clean/Rinse 

1 

Aquaeous 
Cleaner 

3. 

2 

Hot or Cold 
Water Rinse 

Stage one should be skimmed frequently to remove oils which extends 

cleaner life and prevents redeposition. 

Rinse should be skimmed and changed frequently. A rust inhibitor may 

be used here. 

Equipment 

- immersion Tank 

- Automated cabinet spray equipment with rinse cycle. 

- Conveyorized spray 

- Auger washer 

- Ultrasonic 

Three Stage, Clean Rinse, Rise 

This system can produce the cleanest part. 

First Stage should be skimmed. 

Second Stage rinse should be kept clean by overflowing. 
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GLOSSARY OF TERMS AND DEFINITIONS USED IN THIS SEMINAR 

ACID: 

ACID CLEANER: 

ACID PICKLE: 

ALKALINE: 

ALKALINE 
BUILDERS: 

ALKALINITY: 

AQUEOUS 
CLEANERS: 

BASE: 

CAUSTICS: 

CHELATED: 

CHROMATE 
CONVERSION: 

DETERGENCY: 

DIPHASE 
SOLVENTS: 

DISPERSANT: 

DRAWING 
COMPOUNDS: 

A substance whose molecules yield hydrogen ions (H +) in 
water or under other suitable conditions. For practical 
purposes, you may consider any chemical with a pH of less 
than 7 an acid. 
Example: Hydrochloric Acid. 

An aqueous blend of surfactants and acid 

The removal of rust and scale from metal, using acid. 

The definition of any material which has a pH between 7 and 
14. Also called base. 

Alkaline salts used with wetting agents 
(surfactants) to build a cleaner. 

A property of water soluble substances (or mixtures) causing 
the concentration of hydroxylions (OH) in water solutions to 
be higher than the concentration of hydrogen ions (H +). The 
result is a pH greater than 7. 

Water base cleaners or cleaner intended to be used in water. 

Opposite of acid; same as alkaline 

A strong alkaline; the term, when used alone, usually refers to 
caustic soda (sodium hydroxide). Caustic soda is the alkali 
used in the manufacture of many cleaning products. It is also 
used as a neutralizing agent for acids. 

The mechanism by which chemicals used for softening water 
in cleaning compounds "blind" calcium and magnesium ions 
to prevent them from causing precipitation reactions which 
result in hard water scale. 

The result of the action of a chromic acid solution, generally 
used on aluminum to form a corrosion resistant coating. 

Materials which have cleaning ability, i.e. remove soils, 
suspend soil, and prevent redeposition of soils. 

Generally, solvent cleaners with a water seal. The water is the 
top layer, the solvent is then on the bottom. Very common 
with solvent paint strippers. 

A material that increases the stability of particles suspended in 
a liquid. 

Metal working compounds (liquids or paste) which protect the 
metal, forming dies, and simultaneously preventing the metal 
being formed from tearing or galling. 
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SCALE: 

SAPONIFY: 

SEQUESTRANT: 

SILICATES: 

SOIL: 

SOLUBLE: 

SOLVENT: 

SPRAY WASHER 

SURFACTANT: 

SYNTHETIC 
COOLANTS: 

WATER 
CONDITIONER: 

WETTER: 

A layer of insoluble salts of calcium or magnesium carbonate, 
or phosphate, which have been precipitated from water by 
heat or chemical reaction, or have been left behind when 
water evaporates. Heat scale is carbonaceous material which 
remains on metal after heat treating. 

The making of soap by the action of a base on a fat or oil. This 
term is often erroneously used in place of neutralization when 
fatty acids are the soil being removed by an alkali. However, 
the end product is a soluble soap in either case. 

This refers to the use of polyphosphates to "sequester" or 
chemically lock-up the lime and magnesium in hard water, 
thus preventing the formation of film on parts or scale in 
machines. 

These are water soluble white solids used in powder or 
granular form as ingredients of metal cleaning compounds 
They contribute emulsifying power, alkaline reserve, and 
protection of metals against corrosion. 

This is "dirt" - any substance where you don't want it to be. 

The amount of solute that can be dissolved in a given amount 
of solvent. 

Dissolves grease, hoping that the soil will then drop away. 
Often solvents are combined with true washing agents for 
better over all work. 

A mechanical washing device used in industry generally to 
clean metal and plastic prior to another process. It consists of 
a large metal cabinet or tunnel, spray nozzles in the interior 
reservoir tanks and pumps. 

A chemical agent which reduces the surface tension of water. 
You might say it makes water "wetter", allowing it to 
penetrate faster. Synonymous with wetter. 

Metal working fluids which are not straight mineral oils. They 
are generally derived from other organic materials. They 
lubricate and cool simultaneously. 

A material that improves the quality of water for a given 
application or use. Generally a chelate or Sequestrant. 

A chemical which reduces the surface tension of water, thus 
making it penetrate soils or surfaces better. It makes water 
"wetter". Synonymous with surfactant. 
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