Industrial Parts Cleaners &
Alternative Cleaning Solutions —
P2 Training

Welcome to Industrial Parts Cleaners & Alternative Cleaning Solutions
P2 training



Overview

= Why do we clean
= Important Questions to Ask

= Approaches to Parts Cleaning and P2
Opportunities

= Parts Cleaning Exercise
= P2 Resources for Parts Cleaning

First we will look at why you clean and what are the common soils on the
the substrate to be cleaned.

Then we will look at parts cleaning solutions and equipment, including
potential pollution prevention opportunities

Then we will look at two parts cleaning exercises that examine the true
costs of industrial parts cleaning and the cost and waste reduction
benefits of changing cleaning solutions and cleaning equipment.

Finally, we will provide a few Web sites with helpful industrial parts
cleaning resources, vendor information and case studies.



Industrial Parts Cleaning

= Preparation step prior to surface
finishing (coating, plating)

= Final step after metal fabrication,
assembly

= Ancillary step (maintenance)

Why do we have to clean partsé

Often, its is necessary as a pretreatment step prior to painting or coating
to make sure the paint stays on the part and performs as expected.

Parts are cleaned as a final step after metal fabrication, stamping and
assembly to wash off metal working fluids and other contaminants.

Parts cleaning is also routinely occurs as a maintenance step. Most
automotive shops use parts cleaning to remove grease, oils and other
solids from tools, equipment and vehicle parts.



Important Questions to Ask...

= What is the soll = Why do these parts
type? need cleaned?

= How did it get = How clean is clean?
there? = Have you always

= What's the part cleaned this way?
substrate and = What are your
geometry? cleaning costs?

Whether you are looking to add parts cleaning to a process, or switch to
a more environmentally-friendly process, there are important factors that
must be considered.

What will be cleaned, what is the contaniment or soil type, how did it get
there, what is the typical part (substrate) shape and geometry? Do these
parts need to be clean, what is clean, have you always cleaned the way,
and what are your cleaning costs?



Common Soil Types

= Oils and greases

= Polishing and buffing compounds
= Metalworking fluids, coolants

= Oxides and rust

= Adhesives, resins, inks and paints

Here are some coming soil or contaminant types that occur during a
pretreatment, final or maintenance step.



Illustrating P2 Benefits

= Potential reductions (savings) 25-90%

= Solvent cleaner costs $2-$10 gal

= Water-based cleaner costs $10-$25 gal

= Spent solvent (hazardous) disposal costs $1.10/
gal.-$7/qal

. Or:-site wastewater treatment costs $5-$10/1,000
gals

= Off-site hauling wastewater disposal costs $.50-
$2.00 gal

= Labor costs $15-$30/hour

As mentioned earlier, i1itds important
associated costs. This is necessary to realize and illustrate pollution
prevention benefits.

For example, you can see the different costs associated with solvent
versus water-based cleaners. These must be considered when making
equipment and cleaning purchases and changes.
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No-Brainer P2

= Stop part from getting dirty
= Pre-clean manually

= Proceed with dirty part

= If it's not dirty, don't clean it

Before purchases cleaning equipment and solution, you should
investigate why the part is getting dirty? Could pre-cleaning take place
manually without solvents and energy (utility) input?

Can the part or piece proceed to the next manufacturing step as is
without being cleaned.

I f a part is not dirty, donbét waste res



Solvent Cleaning P2

= Changed to less = Recover spent
regulated solvent solvent through
= Extend solvent life distillation
through filtration = Two-stage cleaning
= Keep solvent = Minimize use
tank/container lids
closed

There are some P2 techniques that can be use to minimize waste
created by solvent cleaning.

Changing to a less regulated solvent is on method. Many solvents are
available with a higher flash point, lower hazardous air pollutants (HAPS)
and less volatile organic compounds (VOCSs).

Solvent life can be extended through the use of filtration systems.
Cartridge filters can be fitted to an existing system, and some suppliers
sell parts washers already equipped with filters.

Air emissions can be reduced from solvent parts cleaners if the lid is kept
shut when not in use.

Spent solvent can also be recovered through solvent distillation. A
facility can do this on-site or off-site. Most often for on-site distillation,
the distillation recovery unit is part of the parts cleaning equipment.

Examine cleaning and avoid cleaning parts when possible. As a
preliminary cleaning, use wire brushes, squeegees, or scrapers before a
dirty part is cleaned with solvent. Extend the time between solvent
servicing. Often periods between solvent change-outs can be extended
without any appreciable change in cleaning quality or ability.



Sink-on-a Drum Parts Cleaner

Dyna filter Sink (w/strainer)

Cartridge filter Solvent reservoir

Source: ZEP Manufacturing

This is a picture of a typical sink-on-a drum parts cleaner with a cartridge
filter to extend the life of the cleaner solvent.



Add-on Solvent Filtration - Types

Cartridge-type filter unit

Bag filter unit

Source: Kleer-flo

Example of solvent filtration units.
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Solvent Distillation Units

» Cost depends on
size

» Good payback
common

* 90+% recovery

* Liners ease
cleaning

Source: CBG BioTech

Here is an example of a solvent distillation unit. Some things to consider
when purchasing a distillation unit:

Cost depends on size, Good payback is common, 90+% recovery, Liners
make cleaning easier.

11



us-Based Cleaners

B

Aqueo

+ Water-based solutions

* No/low VOCs

* Non-flammable

* Rely on heat, agitation
and soap actions

» Effective for
oils/greases

Source: Chemfree

Aqueous-based cleaners are becoming a more popular alternative to
solvent cleaning.

Aqueous cleaners are water-based solutions that, unlike petroleum-

based solvents, are typically nonflammable and contain little or no VOCs.

Instead of dissolving grease and solids, aqueous cleaners rely on heat,
agitation and soap actions to break dirt into smaller particles. Although
they clean differently, aqueous cleaners perform as well as solvents.
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Types of Aqueous Cleaners

= Acidic aqueous solutions

= pH <7

= Removes scale, rust and oxides from metal
= Alkaline aqueous solutions

= pH > 7, most common in aqueous cleaning
= Neutral aqueous solutions

= pH near 7

= Good at removing light oils and salts
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Acidic aqueous solutions are water-based mixtures with pH less than 7.
Acidic cleaning is routinely used to remove scale, rust, and oxides from
metals. The cleaners may contain mineral acids (hydrofluoric, sulfuric,
phosphoric, nitric), chromic acids, or organic acids (acetic or oxalic).
They also may contain detergents, chelating agents, and small amounts
of water-miscible solvents. The choice of acid and additives depends on
the type of metal to be cleaned and the type of soil to be removed.

Alkaline aqueous solutions are water-based mixtures with pH greater
than 7. Most alkaline cleaners range from pH 10 to 14. They are the
most common solutions in aqueous cleaning. Alkaline cleaners often
contain additives to improve cleaning, such as sequestering agents,
emulsifiers, and surfactants. Inhibitors are necessary with some metals,
especially aluminum. These compounds can remove greases, coolants,
cutting oils, shop dirt, fingerprints, cosmolene, petrolatum, and some
water-soluble paints. Parts cleaned with alkaline cleaners include
hydraulic valve bodies, fuel injector components, and machined
aluminum castings. Alkaline solutions are used with all types of liquid
processes, e.g., sprays, ultrasonics, immersion, and power washers.
These solutions can clean to very high cleanliness levels with good
filtration and rinsing.

Neutral aqueous solutions are mixtures of water and other chemical
compounds with a pH near 7. The chemical compounds may include
surfactants, corrosion inhibitors, and other additives. Neutral and alkaline
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Types of Aqueous Cleaning Units

Sink-On-A-Drum

Enzyme Cleaning System

= Microbes in solution degrade oils & contaminants
Spray Cabinets

» High-pressure spray in enclosed cabinet
Immersion units

=« Parts are soaked over time

Ultrasonic units

» High frequency sound waves produce scrubbing
action

Source: Switching to Water-Based Cleaners in Repair and Maintenance Parts Cleaning, Cal/EPA's Department
of Toxic Substances Control Office of Pollution Prevention and Technology Development
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A large variety of cleaning systems can be used with water-based
cleaners.

Sink-On-A-Drum

This is the most common type of system. It is a sink mounted on a drum

which contains the water-based cleaner. The sink has a drain and

contains a faucet and flow brush for cleaning the parts. The water-based

cleaner is heated to about 105 degrees F. Many units have filters for

removing particulates and oil; some units have oil skimmers. The units

are made of metal or plastic. Because t
cleaner, the formulations used with a sink-on-a-drum must have a neutral

pH to prevent skin damage.

Enzyme Cleaning System

These systems are generally modified sink-on-a-drum units. They are

made of plastic and the cleaner is heated to about 105 degrees F. The

system includes an enzyme cleaning formulation that supports the

growth of microbes which are introduced either directly into the cleaning

formulation or in a filter. Because there are microbes, the formulation is

of neutral pH. The microbes biodegrade the oil. An advantage of this

system is that the bath cleans itself and may last indefinitely without

requiring changeout. The majority of debris, oil, grease, and dirt should

be removed prior to placement in cleaning unit. Heavily soiled parts may

overload the system. 14



Mechanical Cleaning

= Plastic media blasting

= Dry ice (CO2)

= Others (sand, baking soda, wheat
starch)
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Another method of cleaning part is mechanical cleaning.

This includes plastic media blasting, dry ice (CO2) and other medias
including baking soda, sand and wheat starch.
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Some advantages to plastic media blasting are:

No VOC or wastewater generation, the media is recyclable into
secondary products (e.g. counter tops and plastic garden tools), and has
been proven successful in the military and commercial sectors.

Plastic media is effective in removing thick coatings.
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