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Welcome to pollution prevention opportunity training for 

the metal casting industry. Foundries have significant 

opportunities to reduce wastes and cut costs through 

pollution prevention activities.
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The foundry industry in North America was well established before the 

United States  became a nation.
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The foundry process has many points or sources where wastes may be 

generated. This also affords multiple opportunities to devise waste and cost 

reduction strategies.
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This list  contains many of the common waste products associated with 

foundry operations of various configurations. Most, if not all, of these 

materials have economically viable recovery and reuse options in foundry 

or other industrial processes .
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Many opportunities exist for making significant waste and cost reductions 

in common foundry operations. The opportunities outlined in this training 

have been researched form a wide variety of foundry industry, academic 

and government research efforts. These opportunities have been 

implemented by foundries successfully and have afforded significant cost 

savings.
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When trying to reduce wastes and waste associated costs remember that 

you are not alone!! There are many resources, including, free pollution 

prevention assistance from OCAPP. OCAPP has helped several metal 

casting facilities in Ohio identify significant waste reduction opportunities.
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The first step to reducing wastes is to evaluate the waste stream and all of 

it’s component material flows. Many  reductions, particularly of hazardous 

materials can be made by switching or substituting non-hazardous 

materials. Traditional mold/core making resins usually contain organic 

compounds such as formaldehyde, resorcinol, isocyanates, phenols and 

various catalysts including metals such as lead or zinc.

A typical formulation such as a phenolic urethane binder, utilizes a 

phenolic resin prepared by reacting a phenol, an aldehyde, bisphenol-A-tar, 

and a divalent metal catalyst. OR Other formulations which might include 

an organic foundry binder selected from the group consisting of amine 

curable phenolic urethane binders, furan binders, acrylic binders, epoxy-

isocyanate-acrylic binder, and epoxy-acrylic binders; and (b) a mixture of 

alkyl resorcinols and the mixture contains 5-methylresorcinol.
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Cold box resin catalysts, provide an excellent example of a opportunity to 

reduce emissions by evaluating and if possible switching formulation 

chemistries from hazardous to non-hazardous constituents.
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Recent advances in “green chemistry” (see Green Chemistry on-line 

training) have produced cost effective alternative materials with lower 

environmental and worker health impacts. Some of these materials have 

been innovative designs of substances based on waste materials from other 

industrial processes such as paper making and food processing. 
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An excellent example of this green chemistry approach is the development 

of the protein based alternative core resin GM Bond™ This approach 

utilizes the waste product from food processing to produce a renewable, less 

toxic and more economical binder material. The following slides illustrate 

the emission reductions and cost savings of utilizing this material.
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Significant emission reductions and cost savings are not mutually exclusive 

principles. In this case operating costs were reduced by switching materials. 

Companies who continually practice pollution prevention find new ways to 

save money and improve product quality.
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This Ohio company enjoys both cost reductions and emission reductions by 

utilizing the simple pollution prevention technique of material substitution. 

This technique can be applied to processes successfully at your facility as 

well.
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Above is the vendor contact information for the GM Bond™ product*. 

*Vendor and process information provided in this presentation is not an 

endorsement of the Ohio EPA



14

Additional binder alternatives are readily available for lowering the 

environmental and health impacts of many existing chemical formulations. 

Water based formulations of binders and coatings will have significant 

potential over many organic solvent formulations. 
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Carbon dioxide is another viable alternative to organic solvents. Carbon 

dioxide has been utilized in a number of green chemistry strategies, 

replacing many organic solvents as a cheaper, more effective and less toxic 

alternative.
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An additional cost effective strategy is to use the highest possible solids 

content of a material to reduce air emissions. Hot melt materials utilize this 

principle in a cost effective alternative approach to solvent borne adhesives. 
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Water based chemistries also provide viable economic opportunities to 

replace organic solvents in a variety of formulations including mold 

washes. Water based formulations may have economic savings over 

solvents especially when considering emission permitting or control costs. 

Cost effective drying techniques such as IR (infrared) lamps can speed 

production even beyond what conventional agents such as alcohol could 

achieve.



18

This company was able to eliminate organic solvents, speed production, 

reduce costs and grow their business.
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Carbon Dioxide can also serve as a cost effective replacement for organic 

solvent cleaners. This technique has been found to be faster and more 

effective in a wide variety of cleaning scenarios.
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A primary cost savings for foundries can be achieved by reducing the need 

for emissions control equipment, emission fees and permitting costs. These 

represent only the direct costs of emissions. Indirect costs such as worker 

health and future liability can represent even more significant costs.
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The CERP program is an excellent resource for information on reducing 

toxic emissions in the casting industry. CERP represents a joint effort 

between the foundry industry, U.S. government and auto makers to 

proactively address the issue of metal casting air emissions. 



22

Reducing scrap associated wastes is a time honored tradition within the 

foundry industry. Over time these techniques have been refined and 

implemented very effectively by many companies. Scrap reduction is an 

area that also affords many foundries areas to continually improve their 

processes. Good procurement strategies, testing/sampling of incoming 

materials, proper storage/handling and blending/melting techniques should 

be re-examined at regular intervals. Companies can increase 

efficiency/profitability of scrap operations by being vigilant at continual 

improvement strategies
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Another possible waste savings may be achieved by re-evaluating the 

casting die material. Ceramic dyes last from 5 to 10 times longer at a lower 

unit cost than tool steels.
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The reduction of foundry sand waste continues to be a major cost saving 

opportunity area for many foundries. Newer formulations of binder materials 

and sand recovery & re-use equipment have made reductions of sand 

possible that were more difficult in the past. Many companies have found 

cost effective ways to re-use this material and the competitive nature of the 

industry will create interest in more companies in the future.
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Newer sand recovery and re-use processes incorporate effective capture 

and segregation of unwanted materials from the waste sand stream. 

Effective systems make recovery less cumbersome and more profitable for 

the company. 
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Effective systems often take careful study to prevent unwanted materials 

from creating process problems.
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Water conservation and energy conservation are areas where companies 

can continually make improvements and save significant amounts of 

money. The metal casting industry has had strong representation in 

collaborative efforts with academia and government to find innovative 

ways to conserve and make the industry more profitable. This gives metal 

casting facilities a rich supply of case study and technology implementation 

information to work from. Many projects have demonstrated very short 

pay-backs and significant long term money savings. Energy in particular 

has the potential to be a long term cost savings area for companies who 

develop sound conservation strategies.
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Water can be overlooked as a significant cost center. Even at extremely low 

costs per unit, water is expensive when considering the volumes involved 

and that companies often pay for water 3 SEPARATE TIMES (purchase 

cost, treatment cost and disposal cost).
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Companies that work at continual waste reduction save significant amounts 

of money and resources. Case studies are abundant for finding techniques 

to institute these savings for your company too.
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Conservation and reduction strategies give companies ability to grow their 

business in ways that might not otherwise be possible.



31

Energy efficiency has and continues to be a “hot” (no pun intended) topic 

for metal casting and every other energy intensive industry. Companies 

that position themselves to be energy efficient will gain even greater 

competitive advantage as energy costs continue to rise.
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The metal casting industry has actively participated in identifying 

opportunities to save large amounts of energy from existing processes.
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Several advancements in melting technologies have been made over the last few 

decades, but significant opportunities still exist for the metal casters to improve 

the melting efficiency and reduce metal loss. The implementation of the 

existing best practice technologies in the industry can alone save approximately 

1.2 million Btu for melting a ton of iron and 3.0 million Btu for a ton of 

aluminum

m (or 1.2 trillion Btu per year for iron and 3.0 trillion Btu per year for 

aluminum).

Considering that iron and aluminum casting tonnages comprise more than 85% 

of the total casting tonnage, the savings potential in melting these metals 

promises to be substantial.
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This participation by the metal casting industry has produced a wealth of 

available case study information to apply energy efficiency strategies to your 

business.
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Continual progress is being made in developing technology and methods for 

meeting the challenges of significantly reducing the costs and impacts of 

energy usage.
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A wide variety of energy efficiency information is available, specific to the 

metal casting industry.
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This glossary of foundry terms was added to assist individuals outside the 

metal casting industry, who may not be familiar with many of the various 

terms that are specific to foundry materials and or wastes.
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The office of Compliance Assistance & Pollution Prevention is available to 

assist any Ohio company with more information on minimizing wastes.


