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Distribution
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Broad Knowledge Base
Madison Chemical’s activities across
multiple market segments give us the
ability to develop innovative
solutions based upon chemistry
utilized in other industries.
We believe that cross-pollination of
experience across different markets
is a critical innovative force for our
company.
This allows us to provide the best
possible solution derived from our
experience in a particular industry, as
well as others.

Paper
Food
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History of Innovation
5 Patents in Multiple
Subject Areas

8 Awards for
Environmental
Stewardship

30 New Products
Created per Year*

20+ Custom
Equipment Solutions
Designed per Year*
*Last 5 Years
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Quality and Environment
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Sustainable Leader
Madison Chemical is a sustainable
leader in the Chemical Industry. Recent
projects include:
• Acceptance to the Indiana
Environmental Stewardship Program
• Worked with engine reman customer
to reduce their VOC use by 90%
• Reconditioning and reusing
containers where applicable
• Reducing the energy intensiveness of
chemical recovery in the Paper
Industry
Images courtesy of the Madison Courier
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Madison Chemical Products
• Madison Chemical Co., Inc. specializes in formulating hard
surface cleaning products.
• Main product lines include:
•
•
•
•

Alkaline cleaners – PROCLEAN FOAM
Acidic cleaners – CIP-300X
Solvent-based cleaners - COMPOUND SME 937
Approximately 90% liquids, 10% dry powders.

• Our approach is to supply products that exceed
expectations.
• Customized formulations preferred over generic products.
• Continual R&D to find more effective and environmentally benign raw materials to
address changing customer needs.
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Alkaline Cleaner Formulation
• Carrier.
• Water (deionized typically, softened acceptable in some cases).
• Soda ash (sodium carbonate) for dry products.

• Alkali for degreasing.

• Typically sodium hydroxide or potassium hydroxide for water-based products.
• Dry hydroxide in powdered products.

• Builders to condition water and improve detergent performance.
• Phosphates, silicates or carbonates.
• Silicates also protect soft metals from attack by caustic chemicals.
• Avoid hard chelates like EDTA - wastewater issues with metals.

• Surfactants (detergents) to remove and keep soils from surfaces.
• Proper surfactant choice is critical to a high-performance cleaning system.

• Solvents enhance cleaning performance by solubilizing oil & grease.
• Use low VOC options wherever possible.

• Corrosion inhibitors to protect soft metals.

• Silicates work well for aluminum.
• Specialty additives are required for yellow metals/alloys.
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Environmental Challenges
Madison Chemical Operational EH&S (ISO 14001)
• Infrastructure
• On-site wastewater treatment system; uses pH adjustment and biological
processes to treat water to meet permit limits.
• All chemical production and storage areas are designed to capture any liquid
spills and prevent escapes to the environment.
• Mixing vessels have localized dust collectors.
• Ribbon blender for dry powder products includes a dust collector.

• Chemicals
• Current inventory of about 1500 active products.
• Approximately 600 active raw materials.
• Significant chemical management system has evolved over time.
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Product/Process Improvements
•

•

•
•
•

Three categories will be reviewed:
NPE Surfactant Replacement
VOC Management
Respirable Dust Reduction

All relate to ISO 14001 significant aspects
and compliance obligations.
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NPE Surfactant Replacement
•
•
•
•
•

NPE Surfactants
Usage
NPE Replacement Strategy
Alternatives
Conclusions
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NPE Surfactants (1)
• NP/NPEs, known as nonylphenols and nonylphenol
ethoxylates, are nonionic surfactants with many uses that
lead to widespread release into aquatic environments.
NP/NPEs are highly toxic to aquatic life.
• 2010: EPA NP and NPE Action Plan.
• 2014: EPA “Certain Nonylphenols and Nonylphenol Ethoxylates” Significant New Use
Rule.
• 2020: NPE surfactants became SARA reportable for RY2019 onwards.
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NPE Surfactants (2)
• Madison Chemical currently uses only three NPE
surfactants, none of which are included in the 2014 SNUR
or otherwise prohibited from industrial applications.
• CAS# 127087-87-0, 4-nonylphenol branched ethoxylated,
varying degrees of ethoxylation:
• NPE-6
• NPE-9
• NPE-12

Image: ChemBlink
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NPE Surfactant Use: 2014-2019
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Relative NPE Usage 2014-2019
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NPE Replacement Strategy
• Initial focus was on most used surfactant (NPE-9).
• Industry-proven alternatives examined.
• NPE-12 and NPE-6 were typically used in smaller amounts,
so were lower priority, but now beginning to work on them.
• Set annual ISO objective to replace NPE.
• 66 products, mostly using NPE-12 and NPE-6 slated for 2020; so far, 24 have been
completed, with more pending completion.
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NPE Alternatives
• Alcohol ethoxylates are common NPE offsets.
• EPA NPE Alternatives 2012 lists some offsets.
• Plethora of commercially available options.

• Cost to eliminate NPE.

• NPE surfactants are commoditized and cheap.
• Alternatives are almost always more expensive lb. for lb.
• Substitutions may not be 1:1

• Product stability.
• Cloud point.

• Cleaning efficacy.

• How to test reliably?
• Maintain HLB, alkalinity/acidity/solvency
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NPE-9 Replacement
• Initial focus – historically used in largest amounts.
• Replaced in 112 products since 2016.

• In most cases, a C11 alcohol ethoxylate (7 moles EO) works
well.
• Straight drop-in for many products.
• Additional hydrotrope occasionally needed.
• A few products don’t work well with AE substitutes.

• The C11 alcohol ethoxylate is on the EPA Safer Chemical
Ingredients List.
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Other NPE Replacements
• NPE-12
• Replaced in 19 products to date.
• Alcohol ethoxylate offset approved in late 2019.

• NPE-6

• Yet to commence large scale replacement.
• Alcohol ethoxylate offset approved in late 2019.
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NPE Surfactant Replacement Case Study
• Worked with one Indiana-based customer on SARA 313
reporting requirements.
• Used 1473 pounds of NPE surfactants in 2019.
• Identified NPE replacements for 5 products (4 water-based cleaning products and 1
solvent-based formulation).
• Plan to introduce revised products in Q4 2020; will bring reportable NPE close to
zero.
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NPE Replacement - Conclusions
• One for one replacement of NPE isn’t guaranteed.
• Specific functionality of the NPE in the chemical formulation may not be fully
replaced.
• Cost usually increases.
• May need to adjust formulation to accommodate replacement.
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VOC Management
•
•
•
•
•

VOC Sources
Usage
VOC Reduction Strategy
Alternatives
Conclusions
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VOC Sources
• Along with NOx, VOCs are stratospheric ozone precursors.
• Industrial VOC sources include:
•
•
•
•
•

Solvents, e.g. glycol ethers
Hydrocarbon solvents
Alcohols
Volatile amines
Surfactants (solvents therein)

• Two glycol ethers account for 50% of all Madison Chemical
VOC use.
• VOC-containing raw materials used by Madison Chemical are
stored securely in closed containers.
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VOC Reduction Strategy
• VOC usage too great to reduce all at once:
• Focus on specific customers/applications.
• Understand regulations for each customer’s application.
• Zero VOC may not be required to avoid reporting, e.g. some solvent degreasing
operations (per 326 IAC 8-3-2*) allow 1% VOC before reporting needed.
• Example: Worked with one IN-based customer to reduce their VOC use by 90%.

* 326 IAC 8-3-2 and 326 IAC 8-3-8 Applicability

Pursuant to 326 IAC 8-3-1(d)(1)(B), 326 IAC 8-3-2 does not apply to solvents that contain less than one percent (1%) VOC by
weight. Pursuant to 326 IAC 8-3-1(d)(2)(C), 326 IAC 8-3-8 does not apply to solvents containing less than one percent (1%)
VOC by weight used in degreasers that are not located in Clark, Floyd, Lake, or Porter County. Therefore, these degreasers are
not subject to 326 IAC 8-3-2 and 326 IAC 8-3-8.
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VOC Alternatives
• US EPA list of VOC-exempt solvents
• Many are flammable and not applicable to Madison Chemical products.
• Non-flammable VOC-exempt options are often considerably more expensive than
commonly used glycol ethers.

• Non-zero but very low (<1% w/w) VOC solvents

• Soy methyl esters.
• May be able to replace 100% VOC hydrocarbon solvents in some applications.

• Use water-based cleaning formulations in place of solvents.
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VOC Conclusions
• Given the ubiquity and low cost of certain glycol ethers and
hydrocarbon solvents, it is unlikely that their use can be
eliminated.
• Applies to Madison Chemical and the hard surface cleaning products industry in
general.

• For specific applications, some low or zero VOC options exist.
• Work with customers on case-by-case basis.
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Respirable Dust Reduction
•
•
•
•
•

Respirable Dust Sources
Usage
Respirable Dust Reduction Strategy
Alternatives
Conclusions
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Respirable Dust Sources
• Dry chemicals currently used in Madison Chemical products:
• Surfactants
• Dispersants
• Abrasives
o Silicon carbide
o Alumina

• Viscosity Modifiers
o Clays
o Polyacrylic acid derivatives

• Process:

• Milling and similar operations that create small particles are not used on site.
• Dumping bags of materials into blenders is the main dust release mechanism.
• Occupational health study in 2018 indicated respirable dust levels in production
areas were below OSHA PEL and ACGIH TLV.
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Respirable Dust Reduction Strategies
• Eliminate or replace hazardous materials
• Crystalline silica deleted from inventory on 5/2/2018.
• Focus has been on reducing/eliminating high dust surfactants for the past few years.

• Utilize air management equipment

• General production area has dust extraction equipment.
• Dedicated dust collector for ribbon blender was upgraded in May 2019.
• Use approved respirators/dust masks when handling dry chemicals.
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Ribbon Blender Dust Collector
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High Dust Materials - Alternatives
• Surfactants
• Use liquid versions where possible.
•

Dry powder formulations have limited tolerance for liquid content.

• Investigate alternative particle morphology for surfactants that can’t be supplied as
liquid.
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High Dust Materials - Alternatives
• Abrasives
• Crushed glass or garnet can replace crystalline silica.
• (Garnet is typically prohibitively expensive).

• Viscosity Modifiers

• Liquid forms of polyacrylic acid products are available, which eliminate dust.

37

Respirable Dust Reduction Conclusions
• Some high dust raw materials will probably always be
needed for chemical functionality.
• Particle size & morphology are often artefacts of industrial production methods –
difficult for end users to influence.

• Seek to minimize effect of dust on production workers and
customers:
• Replace problematic raw materials with lower respirable dust, safer options as a
priority.
• Ensure proper dust collection / indoor air management systems & PPE are used in
production areas.
• Communicate raw material and finished goods hazards appropriately (up to date
SDS, technical data).
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Business Challenges: COVID-19
• Madison Chemical Response included:
• Split production into two teams to minimize impact of workers becoming unwell.
• Each production team had dedicated EH&S officer, lab chemist and QA technician to
ensure all relevant skill sets were on site at all times.

• Remote work practices:

• Use of technology to stay in virtual touch with customers and suppliers.

• Review ISO 14001 system scope to include consideration of
effect of an epidemic/pandemic on business operations.
• Most risks previously considered surrounded economic and climatic perturbations.
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Summary
• Madison Chemical has developed a comprehensive
environmental management system based on ISO 14001
certification.
• Some recent EH&S improvements include:
• Significant reduction in NPE surfactant use in our products through systematic
product reformulation.
• Targeted certain customers and applications to assist with VOC mitigation.
• Upgraded production equipment and changed raw materials to minimize impact of
high dust raw materials on Madison Chemical personnel and customers.

• OFI – Include pandemic as a risk/threat to operations in ISO
Management System scope.
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