The Finishers & Specifiers Handbook of:
Coating Material Ingredient Toxicity & Environmental Hazards

Preface

This handbook was created with the help of research into the SDS sheets of the finishing products
being offered to the public and professionals. The handbook includes an introduction, a brief general
discussion of the coatings industry product profiles, a list of dangerous ingredients in finish coatings,

and ChatGPT Al’s overview of their health and environmental risk factors.

This book is meant to inform consumers, specifiers, and tradesmen and increase their awareness of
the hazards of the many finish products offered in the marketplace and ultimately enable them to

make better choices in finishing products.

Introduction

The coatings industry has been notoriously complicit in damaging human and environmental

health. From polyurethane coatings on exterior log cabins that are typically built in environmentally
sensitive locations to the poisoning of tradesmen and consumers applying these and similar finishes
on everything from furniture, posts, and beams to cabinets, countertops, and wood floors to the
spontaneous fires that sometimes occur when such materials are being applied. The biggest factor in
the health impacts and damages to consumers, tradesmen, women, and the environment can be
largely attributed to a lack of awareness of the dangers of the ingredients that make up these very
coating products. “Choose wisely”should be the motto for anyone considering using any coatings

product.

Conventional floor finishes in residential and commercial settings pose several specific health hazards
due to the combination of toxic chemicals and environmental factors involved. Additionally, the
presence of various toxic chemicals in floor finishes can lead to respiratory illnesses and sick building
syndrome, exacerbated by decreased ventilation and the increasing variety of indoor materials. These
finishes often contain compounds that can cause skin and eye irritation, breathing difficulties, and

headaches, with long-term exposure potentially leading to chronic illnesses [V.

While cans and containers can carry badges and declarations of “low-VOC,” “no-VOC,” or Green
Certified and similar marketing ploys, the truth of safety lies in the chemical components listed in the
Safety Data Sheets (SDS or MSDS sheets). VOCs are a pretty good indicator because if you can smell
something noxious, it's a tip-off that it is noxious. However, not all VOCs are toxic; flowers and

essential oils, for example, can have health-promoting VOCs. The removal or reduction of VOCs



from noxious chemicals does not completely eliminate their toxicity. Hence, de-aromatized
ingredients do not directly address their overall toxicity, which may include genetic and
chromosomal damage. Unfortunately, lobbies have convinced regulators to focus mostly on VOC’s
when reviewing the safety and suitability of wood finishes while manufacturers are compelled to

consider the individual components of their formulations when preparing SDS sheets.

SDS sheets are usually available on the manufacturer’s website. Still, sometimes the ingredients are
hidden from the public or obfuscated by exemption codes, often resulting from the chemical industry
lobbying regulators for maximum/minimum thresholds and declaration requirements. SDS sheets
require only acute toxicity (read immediate toxicity) to be declared, while delayed reactions and their
resultant causality in future diseases need not be mentioned. Hence, reading a Safety Data Sheet
requires not only some patience but also, often, some level of technical prowess, as code numbers,

EPA-acceptable thresholds, and other technicalities can mask ingredient safety issues.

Specifiers, tradesmen, and consumers should be aware that there are better and far safer alternatives
to the product options and coating paradigms presented by the chemical industry, which has
repeatedly demonstrated that profiteering is valued over the health and well-being of users and the
environment. Unfortunately, since our world is largely driven by money and profits, there are far
fewer viable alternatives offered in the market than ideally should be. In addition, the film-forming
finish modality is designed for planned obsolescence, releasing their often toxin-laden material into

the environment while requiring sanding and/or stripping and reapplying.

There are a few clean ingredient products on the market, nearly all of them natural oils. Still, most oil
natural finishes lack some higher levels of technical development, making them significantly less
durable than Odie’s Oil which stands out among the crowd as the best alternative finishing product
line, representing an entirely new and natural paradigm of Structural Oil Finish™ that is truly
durable, protective, beautifying, safe, 100% toxin-free, and can be reapplied without any preparation

other than simple cleaning of the surface if very dirty.

General Discussion

It seems that many finishes are deficient and wanting in virtues, durability, and protection, and
hence, the notion has arisen that there is perhaps a need for an additional topcoat of an entirely
different product, suggesting a protective shell in addition to the finish layers underneath. While the
logic is frankly laughable, the SDS sheets reveal the dark facts about these top-coat

products. Shockingly, but not surprisingly, they are persistent environmental toxins, and are directly
toxic to humans, terrestrial animals, fish, and even trees. If you feel your finish needs to have

another coating on top, like a “nano-coat,” then you are using the wrong finish in the first place. The



very fact that anyone believes that there is an opportunity in the market for a finish topper is a
testament to the fact that the finishes being used to treat wood or other surfaces in the first place are

significantly deficient.

Furthermore, if the nano-top coat or protective finish itself needs to be reapplied annually or at some
similar interval, that is proof of the ridiculousness and weakness of the topper coat. If it wears off in a
year, you must wonder, where does it go? Considering the toxicity of the chemicals and compounds
that these finishes contain, it then becomes obvious that those toxic ingredients are transferring from
the surface to you, your family, colleagues, patrons, and pets, i.e. to your skin, your food, your home

or office - 1t has to go somewhere if it wears off.

Polyurethanes are, by definition, plastic-like coatings, materials, and foams that contain isocyanates.
Without them, they would not be able to make a plastic-like product. Varnishes also require certain
chemistry, including chemical solvents to perform as intended. The go-to solvents that the coating
industry most often chooses as essential finish ingredients are usually derived from petroleum

processing products.

The classes of various finish coatings, from the new nano-materials to the old standard varnishes and
polyurethanes, whether waterborne or oil-based, are riddled with a long and growing list of toxic,
hazardous, and otherwise unsustainable ingredients. These finishes form a separate layer atop the
surfaces that they are applied to; this implies a separation between the two materials (the substrate
and the finish) which is a weak link that will eventually fail, releasing the finish material and its toxic
payload into the immediate environment. In outdoor applications that includes release into the soil
and groundwater or potentially (as in the case of forever chemicals such as have been found in
Teflon® coatings) the aquifer beneath. This enhances the likelihood that finish product toxins will

enter the food chain and further contaminate the planet and all living things as in the case of PFOAs.

We asked ChatGPT to “List all of the toxic chemical ingredients found in chemical finish coating
products,” and they provided this. Afterward, we prepared our own list by reviewing a selection of
SDS sheets of finishing products on the market. Then, we asked the AI to provide a brief synopsis of
each. What follows the list below, are the words of ChatCPT.

Beware of finishes containing any of the following ingredients:
. Acrylates
Acrylamide
. Acetone
. Benzene
. Ethylbenzene

Benzene Derivatives



Crystalline silica

Formaldehyde

Methanol

Phenol

Isocyanate

d-Isocyanate

Methylene diphenyl diisocyanate (MDI)

Toluene diisocyanate (TDI)

Toluene

Xylene

Chlorinated Solvents

Glycol ethers

Ethylene glycol monomethyl ether (EGME)
Ethylene glycol monoethyl ether (EGEE)
Polysiloxane resin

Hexamethylene diisocyanate (HDI) oligomers
1,6-diisocyanatohexane

Mineral Spirits aka Stoddard Solvent
Hydro-treated light petroleum distillates (HLPDs)
Methylene chloride

Polybrominated diphenyl ethers (PBDEs)
Perfluoroalkyl substances (PFAS)
Perfluorooctanoic acid (PFOA)

Naphtha

Octamethylcyclotetrasiloxane (D4)

Phthalates

Diethyl phthalate (DEP)

Dibutyl phthalate

Aminofunctional silicone fluids, also known as amino silicones or aminoalkyl silicones
Styrene

Trichloroethylene (TCE)

Nano-graphene

2-Butanone oxime, also known as methyl ethyl ketoxime (MEKO)
Solvent naphtha (petroleum), medium aliphatic, or medium aliphatic solvent naphtha
2-Ethylhexanoic acid, manganese salt
Dipropylene glycol monomethyl ether (DPM)
Hexanedioic acid, dihydrazide (HDDA)
Trichloroethylene (TCE)



Chemical finish coating products often contain a variety of toxic ingredients, each with its own
potential health and environmental risks. Here is a list of some common toxic chemicals found in

these products:

Common Toxic Chemicals in Finish Coatings:

1. *Volatile Organic Compounds (VOCs):**
- *Toluene:*™ Can cause headaches, dizziness, and neurological damage.
- *Xylene:* Can cause respiratory issues, headaches, and liver damage.
- "Benzene:** Known carcinogen, can cause blood disorders and other serious health issues.
- *Ethylbenzene:** Can cause respiratory issues, dizziness, and long-term exposure may affect the

kidneys.

2. **Isocyanates:*
- *Toluene diisocyanate (TDI):** Can cause respiratory issues, asthma, and skin irritation.
- **Methylenediphenyl diisocyanate (MDI):** Can cause respiratory problems, skin irritation, and

sensitization.

3. ""Heavy Metals:**

- *Lead:™ Can cause neurological damage, developmental issues in children, and various organ
damage.

- **Chromium VI:** Known carcinogen, can cause respiratory issues and skin irritation.

- **Cadmium:™ Can cause kidney damage, bone fractures, and is a known carcinogen.

- *Mercury:* Can cause neurological damage, respiratory issues, and is particularly harmful to

developing fetuses.

4. *Phthalates:**
- *Diethyl phthalate (DEP):** Can cause reproductive and developmental issues.

- *Dibutyl phthalate (DBP):** Can cause reproductive issues and endocrine disruption.

5. **Glycol Ethers:**
- *Ethylene glycol monomethyl ether (EGME):* Can cause reproductive issues, developmental
harm, and central nervous system damage.

- *Ethylene glycol monoethyl ether (EGEE):** Can cause similar issues to EGME.

6. **Formaldehyde:**

- Known carcinogen, can cause respiratory issues, skin irritation, and eye irritation.



7. **Benzene Derivatives:*
- **Styrene:** Can cause respiratory issues, skin and eye irritation, and is a potential carcinogen.

- **Phenol:** Can cause skin burns, respiratory issues, and systemic toxicity if absorbed.

8. *Organic Solvents:™
- *Acetone:** Can cause respiratory irritation, dizziness, and skin irritation.
- **Methyl ethyl ketone (MEK):** Can cause respiratory issues, skin irritation, and central nervous

system effects.

9. *Flame Retardants:*
- *Polybrominated diphenyl ethers (PBDEs):** Can cause thyroid disruption, developmental issues,

and are persistent environmental pollutants.

10. **Silica:**

- **Crystalline silica:** Can cause respiratory issues, including silicosis, and is a known carcinogen.

11. **Chlorinated Solvents:**

- **Methylene chloride:* Can cause respiratory issues, central nervous system effects, and is a
potential carcinogen.

- *Trichloroethylene (TCE):** Can cause liver and kidney damage, central nervous system effects,
and is a potential carcinogen.

### Safety Measures:

- **Personal Protective Equipment (PPE):** Use appropriate PPE such as gloves, masks, and goggles
when handling these chemicals.

- *Ventilation:* Ensure proper ventilation in work areas to minimize inhalation of toxic fumes.

- **Regulation Compliance:** Follow all safety guidelines and regulations for the use and disposal of
these chemicals.

- **Alternative Products:** Consider using less toxic or non-toxic alternatives when available.

These toxic ingredients can pose significant health risks to workers and consumers and can have
detrimental effects on the environment. Proper handling, protective measures, and adherence to

safety regulations are essential to minimize these risks.

Let’s take a little deeper dive into the ingredients that have been disclosed in the SDS sheets of a cross

section of popular finish products.:



Acrylates, commonly found in finish coatings such as paints, varnishes, and sealants, can pose several

dangers and toxic effects. Here are some key points to consider:

1. **Skin Irritation and Sensitization™: Acrylates are known skin irritants and can cause dermatitis
upon prolonged or repeated exposure. This sensitivity can lead to allergic reactions in some

individuals, manifesting as redness, itching, and swelling of the skin.

2. **Respiratory Issues™: Inhalation of acrylate vapors or aerosols, particularly in poorly ventilated
areas or during spray applications, can irritate the respiratory tract. Symptoms may include coughing,

shortness of breath, and in severe cases, bronchitis or asthma-like symptoms.

3. *Eye Irritation™: Acrylates can cause irritation to the eyes upon direct contact, leading to redness,

tearing, and discomfort. In extreme cases or with prolonged exposure, corneal damage may occur.

4. *Toxicity™: Some acrylates, especially those containing certain additives or impurities, can be toxic
if ingested or absorbed through the skin in significant amounts. Symptoms of toxicity can range from

gastrointestinal disturbances (nausea, vomiting) to more severe effects on the liver and kidneys.

5. **Carcinogenic Potential*: Certain acrylates, particularly those used in older formulations or in
industrial settings, have been associated with a potential risk of cancer. This is primarily due to their

ability to form reactive intermediates that can damage DNA and lead to mutations over time.

6. **Environmental Impact™: Acrylates can contribute to environmental pollution if not properly

disposed of or if they leach into soil and water systems. This can affect aquatic life and ecosystems.

7. *Handling Precautions™: Due to these risks, proper handling procedures including wearing
protective clothing, gloves, and goggles are recommended when working with acrylate-containing
products. Adequate ventilation and avoidance of prolonged exposure are crucial to minimize health

risks.

In summary, while acrylates are effective components in finish coatings for their durability and
performance properties, their potential toxicity necessitates careful handling and awareness of the
associated health hazards. Regulatory bodies and industry standards often dictate permissible levels

and safety guidelines to mitigate these risks in occupational and consumer settings.

Acrylimides, specifically referring to acrylamide-based chemicals used in wood finishes, can present

several dangers and toxicological concerns. Here are the key points explaining their hazards:



1. *Carcinogenic Potential™: Acrylamide and its derivatives have been classified as probable human
carcinogens by international health organizations such as the International Agency for Research on
Cancer (IARC). Prolonged or repeated exposure to acrylamide-containing wood finishes may increase

the risk of cancer, particularly affecting the nervous system.

2. *Neurotoxicity™: Acrylamide is known to have neurotoxic effects, primarily affecting the
peripheral nervous system. Symptoms of neurotoxicity can include numbness, tingling sensations,

and muscle weakness. Long-term exposure can lead to more severe neurological disorders.

3. *Respiratory and Skin Irritation™: Acrylamide and related compounds can irritate the respiratory
tract upon inhalation of vapors or aerosols. Direct contact with the skin can also cause irritation,

dermatitis, and in some cases, allergic reactions.

4. "Reproductive and Developmental Effects™: There is evidence suggesting that acrylamide exposure
may impair fertility and reproductive function. In animal studies, it has been shown to cause adverse

effects on embryo development and fetal growth.

5. **Environmental Impact™: Residues of acrylamide-based compounds in wood finishes can
potentially leach into the environment during application, use, and disposal. This can contaminate

soil, water bodies, and affect wildlife, contributing to environmental toxicity.

6. **Regulatory Concerns™: Due to their hazardous nature, regulations and guidelines are in place to
limit exposure to acrylamide and related substances in wood finishes. Occupational safety measures,
including ventilation systems, personal protective equipment (PPE), and safe handling practices, are

recommended to minimize risks to workers.

In conclusion, acrylamide and its derivatives in wood finishes pose significant health risks, including
carcinogenicity, neurotoxicity, and potential reproductive effects. Strict adherence to safety
regulations and the use of safer alternatives are crucial for protecting both human health and the

environment from the adverse effects of these chemicals.

Wood finish products that may contain heavy metals include those that use metal-based compounds
as hardeners, driers, or additives. Here are some common types of wood finish products that could

potentially contain heavy metals:

1. **Oil-Based Wood Stains:**
- Some oil-based wood stains may contain heavy metal compounds as driers to accelerate drying

and curing of the stain.



2. *Varnishes and Polyurethane Finishes:**
- Certain varnishes and polyurethane finishes may use heavy metal compounds to improve

hardness, durability, and resistance to abrasion.

3. **Paints and Coatings:**
- Paints and coatings used for wood surfaces, including outdoor paints and specialized coatings, may

contain heavy metal compounds as pigments, stabilizers, or additives.

4, *Wood Preservatives:™
- Wood preservatives, especially those used for outdoor applications or in high-moisture
environments, may contain heavy metals such as copper, chromium, or arsenic to protect against

decay and insect damage.

5. **Wood Sealers and Waterproofing Products:**
- Products designed to seal and waterproof wood, such as sealants and waterproof coatings, may

include heavy metal compounds to enhance water resistance and durability.

6. **Metallic and Specialty Finishes:**
- Specialty wood finishes that create metallic effects or unique textures may contain heavy metal

compounds as part of their formulation.

7. *Industrial and Marine Finishes:**
- Industrial-grade wood finishes used in heavy-duty applications or marine environments may

contain heavy metals for enhanced performance and longevity.

It's important to note that not all wood finish products necessarily contain heavy metals, and many
manufacturers strive to use safer alternatives or reduce heavy metal content in their formulations.
However, products intended for specialized applications or requiring high durability may still utilize
heavy metals as part of their formulation. For consumers and professionals working with wood
finishes, reading product labels and safety data sheets (SDS) can provide information about the

ingredients and potential hazards, including the presence of heavy metals.

Methanol, also known as wood alcohol, is a toxic substance that can be extremely dangerous to
human health if ingested, inhaled, or absorbed through the skin. Here are the primary reasons why

methanol is toxic:



1. **Metabolism in the Body™: Methanol is metabolized in the liver by the enzyme alcohol
dehydrogenase (ADH) into formaldehyde and then further into formic acid. Both formaldehyde and
formic acid are highly toxic to cells and can cause severe damage to tissues, especially in the optic

nerve and central nervous system.

2. **Visual Impairment and Blindness**: One of the most notable effects of methanol poisoning is its
impact on vision. Formic acid, a metabolite of methanol, can accumulate in the optic nerve, leading

to irreversible damage and potentially causing total blindness.

3. **Systemic Toxicity**: Ingestion of even small amounts of methanol can lead to systemic toxicity,
affecting multiple organ systems. Symptoms of methanol poisoning include headache, dizziness,
nausea, vomiting, abdominal pain, and difficulty breathing. In severe cases, it can cause seizures,

coma, and death.

4. **Delayed Onset of Symptoms™: Unlike ethanol (drinking alcohol), which causes intoxication
quickly, methanol poisoning may have a delayed onset of symptoms. This delay can make it

challenging to identify and treat early, increasing the risk of serious complications.

5. **Accidental Ingestion™: Methanol is sometimes mistaken for ethanol and consumed accidentally
or as a substitute for alcoholic beverages. This can occur in settings where unregulated or homemade
alcoholic drinks are produced or when methanol-containing products (like windshield washer fluid)

are mistaken for or used in place of ethanol-based products.

6. *"Environmental Exposure™: Methanol can also be absorbed through the skin or inhaled, especially
in occupational settings where it is used as a solvent or fuel. Chronic exposure can lead to

neurological damage, respiratory issues, and skin irritation.

7. **Lack of Antidote™: There is no specific antidote for methanol poisoning. Treatment involves
supportive care such as preventing further absorption, administering ethanol (to competitively
inhibit methanol metabolism), or using fomepizole (an inhibitor of alcohol dehydrogenase) to slow

down the conversion of methanol to its toxic metabolites.

Due to its high toxicity and potential for severe health consequences, methanol should be handled
with extreme caution. Poisoning can occur not only through ingestion but also through inhalation
and skin contact, making proper handling and storage essential in industrial and household settings
alike.
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Polysiloxane resin, commonly known as silicone resin or polysiloxazane resin, can pose several

dangers if exposure occurs without adequate precautions:

1. **Skin and Eye Irritation™: Direct contact with polysiloxane resin can cause irritation to the skin
and eyes. This irritation may manifest as redness, itching, or burning sensations. Prolonged or

repeated exposure can lead to dermatitis or other more severe skin conditions.

2. **Respiratory Issues™: Inhalation of aerosolized or vaporized forms of polysiloxane resin can irritate
the respiratory tract. Symptoms may include coughing, shortness of breath, and throat irritation. In
cases of prolonged exposure or high concentrations, respiratory problems such as asthma or

bronchitis may develop.

3. **Toxicity*™: Some formulations of polysiloxane resin may contain additives or impurities that can
be toxic if absorbed into the body. These toxins can affect various organs and systems, leading to

long-term health issues.

4. **Sensitization**: Prolonged exposure to polysiloxane resin can lead to sensitization, where the
body's immune system becomes hypersensitive to the substance. This can result in allergic reactions

upon subsequent exposures, even to small amounts.

5. **Environmental Impact™: Improper disposal of polysiloxane resin can harm the environment.
Residues can accumulate in water bodies and soil, affecting aquatic life and potentially entering the

food chain.

6. **Fire Hazard™: Depending on the formulation, polysiloxane resin can be flammable or emit
hazardous gases when exposed to fire or high temperatures. This poses a fire hazard in storage or

manufacturing environments.

Due to these dangers, it's crucial to handle polysiloxane resin with care and in accordance with safety
guidelines provided by manufacturers. This typically includes using appropriate personal protective
equipment (PPE) such as gloves, goggles, and respirators, ensuring adequate ventilation in work areas,

and implementing safe disposal practices to minimize risks to health and the environment.

Isocyanates are highly reactive chemicals commonly used in the production of polyurethane products
such as foams, coatings, adhesives, and paints. While they are essential in industry, contact with

isocyanates poses significant health risks due to their toxic properties:
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1. *Respiratory Irritation and Sensitization:* Isocyanates can cause irritation of the respiratory tract,
leading to symptoms such as coughing, shortness of breath, chest tightness, and wheezing. Prolonged
or repeated exposure can result in sensitization, where the immune system becomes overly sensitive

to isocyanates. This can lead to asthma-like symptoms even with very low levels of exposure, making

subsequent exposures potentially life-threatening.

2. **Skin Irritation and Sensitization:™ Isocyanates can also cause irritation and damage to the skin
upon direct contact, resulting in symptoms like redness, itching, and swelling. Like respiratory
sensitization, repeated skin exposure can lead to sensitization, where subsequent exposures trigger

allergic reactions ranging from mild irritation to severe dermatitis.

3. "Potential for Systemic Toxicity:* In addition to local effects, isocyanates can be absorbed into the
bloodstream through inhalation or skin contact. Once in the body, they can potentially cause
systemic toxicity, affecting organs and tissues beyond the initial point of contact. Symptoms of
systemic toxicity may include nausea, vomiting, headache, and in severe cases, damage to the liver

and kidneys.

4. **Risk of Acute Health Effects:* In cases of high-level exposure, such as in industrial accidents or
improper handling, isocyanates can cause acute health effects including chemical burns to the eyes,
nose, throat, and lungs. Severe exposure can lead to respiratory distress and even life-threatening

conditions like pulmonary edema (fluid buildup in the lungs).

5. **Carcinogenic Potential:* Some isocyanates have been classified as potential human carcinogens
(substances that can cause cancer). Long-term exposure to certain types of isocyanates has been

linked to an increased risk of developing cancers such as lung cancer.

6. **Environmental Concerns:* Isocyanates can also pose environmental risks if released into the
environment during manufacturing, use, or disposal. Proper handling and disposal procedures are

essential to prevent contamination of air, water, and soil.

Given these dangers, it is crucial for individuals working with isocyanates to adhere strictly to safety
protocols, including using appropriate personal protective equipment (PPE), working in well-
ventilated areas, and following established handling procedures and exposure limits. Regular
monitoring of workplace air quality and medical surveillance of exposed workers are also

recommended to minimize risks to health.
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Hexamethylene diisocyanate (HDI) oligomers, specifically the substance identified by CAS number
28182-81-2 (which is the major component of Part B of a common pseudo-hard wax oil currently on
the market and sold as a “Green Guard Certified” product), pose significant dangers and toxicity
primarily through their potential to cause respiratory and skin sensitization, as well as other health

effects. Here are some key points outlining their hazards:

1. **Respiratory Sensitization™: HDI oligomers are potent respiratory sensitizers, meaning they can
induce allergic reactions in the respiratory system upon inhalation. Sensitization can lead to asthma-
like symptoms such as wheezing, shortness of breath, and coughing. Once sensitized, individuals may

experience severe reactions even upon minimal exposure to HDI oligomers.

2. **Skin Sensitization**: Exposure to HDI oligomers can also sensitize the skin, causing allergic
contact dermatitis upon direct contact. This condition can manifest as redness, itching, swelling, and
blistering of the skin. Sensitization can occur after repeated or prolonged exposure to even low

concentrations of the substance.

3. *Acute Toxicity™: In acute exposures to high concentrations, HDI oligomers can irritate the
respiratory system, eyes, and skin. Symptoms may include irritation, burning sensations, and

inflammation.

4. **Chronic Health Effects™: Long-term exposure to HDI oligomers has been associated with chronic
respiratory issues, including the development of occupational asthma. Prolonged skin exposure can

lead to persistent dermatitis and skin sensitization.

5. **Environmental Hazards*: HDI oligomers are not only harmful to human health but also pose
environmental risks. They can persist in the environment and may bioaccumulate in aquatic

organisms, potentially leading to adverse effects on aquatic ecosystems.

6. **Regulatory Concerns™: Due to their toxicological properties, HDI oligomers are regulated in
many countries to minimize exposure among workers and the general population. Occupational
exposure limits and safety guidelines are established to protect workers in industries where HDI

oligomers are used, such as in manufacturing and construction.

In summary, Hexamethylene diisocyanate oligomers (CAS 28182-81-2) are hazardous substances
primarily due to their ability to cause respiratory and skin sensitization. Proper handling, including
the use of personal protective equipment (PPE) and adherence to safety protocols, is crucial to

mitigate exposure and minimize health risks associated with these chemicals.
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1,6-diisocyanatohexane (CAS number 822-06-0), also known as hexamethylene diisocyanate “HDI”
(which is one of two of the major components of Part B of a common pseudo-hard wax oil currently
on the market and sold as a “ Green Guard Certified” product), is a chemical compound used in
various industrial applications, including wood finishes. Its toxicity and dangers primarily stem from

its properties as an isocyanate compound. Here are the key points explaining its hazards:

1. **Respiratory Hazard*: HDI vapors are highly irritating to the respiratory tract. Inhalation of HDI
can cause symptoms ranging from mild irritation to severe respiratory distress. Acute exposure can
lead to coughing, chest tightness, shortness of breath, and potentially life-threatening respiratory

failure in severe cases.

2. **Skin Sensitizer™: HDI is a potent sensitizer, meaning it can induce allergic reactions upon skin
contact. Sensitization can develop after repeated or prolonged exposure, leading to allergic contact
dermatitis. Symptoms include redness, itching, swelling, and in chronic cases, blistering and scaling

of the skin.

3. "Potential Carcinogenicity™: While direct evidence in humans is limited, some studies suggest a
potential for HDI to be carcinogenic, especially in cases of chronic exposure. The International
Agency for Research on Cancer (IARC) has classified some diisocyanates as possibly carcinogenic to

humans (Group 2B) based on animal studies and limited human data.

4. **Systemic Effects™: HDI can also affect other organs and systems in the body. Chronic exposure
may lead to systemic toxicity, affecting the liver, kidneys, and nervous system. Neurological
symptoms such as numbness, tingling sensations, and weakness have been reported in workers

exposed to diisocyanates.

5. **Environmental Impact™: HDI and its derivatives can persist in the environment and may
bioaccumulate in aquatic organisms, posing risks to ecosystems. Efforts to mitigate environmental

contamination include proper handling, disposal, and treatment of waste containing HDI.

6. “Regulatory Measures™: Due to its hazards, HDI is subject to strict regulatory controls in many
countries. Occupational exposure limits (OELs) have been established to protect workers from
inhalation and dermal exposure. Regulations also mandate the use of engineering controls such as

ventilation systems and personal protective equipment (PPE) to minimize exposure risks.

In conclusion, 1,6-diisocyanatohexane (HDI, CAS 822-06-0) used in wood finishes poses significant

health hazards, primarily through respiratory and skin sensitization, potential systemic toxicity, and
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environmental impacts. Stringent adherence to safety protocols and regulatory guidelines is essential

to mitigate these risks and ensure safe handling and use of products containing HDI.

Mineral spirits, also known as white spirits or mineral turpentine, and Stoddard Solvent are
petroleum-derived solvents commonly used in various industrial and household applications. While
they are effective for tasks such as thinning paints, cleaning tools, and degreasing surfaces, contact

with mineral spirits can pose several health risks:

1. **Skin Irritation and Sensitization:** Direct contact with mineral spirits can cause irritation of the
skin, leading to symptoms such as redness, itching, and dryness. Prolonged or repeated exposure may
result in dermatitis, characterized by inflammation, scaling, and cracking of the skin. Individuals

with pre-existing skin conditions may be more susceptible to these effects.

2. **Respiratory Irritation:* Inhalation of mineral spirits vapors can irritate the respiratory tract,
causing symptoms such as coughing, throat irritation, and difficulty breathing. Prolonged exposure in
poorly ventilated areas may lead to more severe respiratory effects, including headaches and
dizziness. Chronic exposure can contribute to the development of respiratory conditions such as

bronchitis.

3. *Neurological Effects:** Prolonged or repeated exposure to high levels of mineral spirits vapors
may affect the central nervous system. Symptoms can include dizziness, drowsiness, confusion, and in
severe cases, neurological damage. Occupational exposure limits are set to prevent these adverse

effects.

4. *Systemic Toxicity:™ Mineral spirits can be absorbed through the skin and lungs into the
bloodstream. Ingestion of mineral spirits, though less common in occupational settings, can cause

gastrointestinal irritation, nausea, vomiting, and in severe cases, damage to the liver and kidneys.

5. **Carcinogenicity Concerns:™ Some components of mineral spirits, such as aromatic hydrocarbons
(e.g., benzene, toluene, xylene), are known or suspected carcinogens. Long-term exposure to these
substances through inhalation or skin contact may increase the risk of developing cancers,

particularly leukemia and cancers of the blood or lymphatic system.
6. **Environmental Impact:** Improper disposal of mineral spirits can lead to contamination of soil,

water sources, and air. It is important to follow proper waste disposal regulations to minimize

environmental damage.
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To mitigate the risks associated with mineral spirits exposure, individuals should use appropriate
personal protective equipment (PPE) such as gloves, goggles, and respirators when handling these
solvents. Work should be conducted in well-ventilated areas or with the use of local exhaust
ventilation systems to reduce vapor concentrations in the air. Regular monitoring of workplace air
quality and adherence to occupational exposure limits are essential to protect the health of workers.
Additionally, training on safe handling practices and emergency procedures should be provided to

personnel working with mineral spirits.

Hydro-treated light petroleum distillates (HLPDs) are a group of chemicals that are refined from
crude oil and are commonly used in various industrial and consumer products. While they have

several practical applications, they also pose significant dangers and toxicity concerns:

1. **Flammability™: HLPDs are highly flammable liquids. They have low flash points, meaning they
can ignite easily when exposed to heat, sparks, or open flames. This poses a fire hazard, especially in

environments where there is inadequate ventilation or where large quantities are stored.

2. **Health Hazards - Inhalation™: Inhalation of vapors from HLPDs can irritate the respiratory tract,
causing symptoms such as coughing, shortness of breath, and throat irritation. Prolonged exposure or
exposure to high concentrations can lead to more severe respiratory issues, including chemical

pneumonitis or pulmonary edema.

3. **Skin and Eye Irritation™: Direct contact with HLPDs can cause irritation to the skin and eyes.
This may result in dermatitis, redness, itching, or burns, depending on the duration and intensity of

exposure. Sensitization reactions can occur in individuals who are repeatedly exposed.

4. **Toxicity - Ingestion™: Swallowing HLPDs can lead to gastrointestinal irritation, nausea, vomiting,
and diarrhea. Ingestion of large quantities can be more severe, potentially causing central nervous

system depression, aspiration pneumonia (if vomit is inhaled), or even death in extreme cases.

5. *Environmental Impact*: Spills or improper disposal of HLPDs can contaminate soil, groundwater,
and surface water. They are harmful to aquatic life and can persist in the environment for long

periods, contributing to ecosystem damage and bioaccumulation in aquatic organisms.

6. **Occupational Exposure™: Workers in industries where HLPDs are used, such as in manufacturing,
cleaning, or maintenance, are at risk of exposure through inhalation, skin contact, or accidental
ingestion. Proper safety measures, including the use of personal protective equipment (PPE) and

adherence to safety protocols, are essential to minimize these risks.
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7. *Regulatory Considerations™: Regulatory agencies such as OSHA (Occupational Safety and Health
Administration) and EPA (Environmental Protection Agency) have established guidelines and
regulations to protect workers and the environment from the hazards associated with HLPDs.
Compliance with these regulations is crucial for safe handling, storage, transportation, and disposal of

these chemicals.

In summary, while hydro-treated light petroleum distillates have valuable industrial applications,
their dangers and toxicity necessitate careful handling and strict adherence to safety measures to
prevent health risks to workers, mitigate environmental impact, and ensure overall safety in their

use.

Octamethylcyclotetrasiloxane (D4) is a chemical compound belonging to the family of
cyclotetrasiloxanes, which are a type of organosilicon compound. Here are the toxicity and dangers

associated with octamethylcyclotetrasiloxane:

1. *Reproductive and Developmental Toxicity™: D4 has been classified as a substance of very high
concern due to its potential reproductive toxicity. Studies have shown that exposure to D4 can affect
fertility and reproductive organs. It has also been linked to developmental effects in animal studies,

including fetal malformations.

2. **Endocrine Disruption™: There is evidence suggesting that D4 can disrupt hormonal balance by
mimicking or interfering with the body's natural hormones. This can lead to adverse effects on

reproductive function and other hormone-dependent processes.

3. **Environmental Persistence™: D4 is persistent in the environment, meaning it does not readily
break down and can bioaccumulate in aquatic organisms and potentially enter the food chain. This

persistence contributes to concerns about long-term environmental impact.

4. **Skin Irritation™: Direct contact with D4 can cause irritation to the skin and eyes. Symptoms may
include redness, itching, and burning sensations. Prolonged or repeated exposure can lead to

dermatitis and other skin conditions.
5. **Respiratory Effects™: Inhalation of D4 vapors or aerosols may irritate the respiratory tract,

leading to symptoms such as coughing, shortness of breath, and throat irritation. Chronic exposure

can exacerbate respiratory conditions and contribute to respiratory sensitization.
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6. **Potential Carcinogenicity™: While the evidence is limited and controversial, some studies have
suggested a potential link between D4 exposure and cancer. However, more research is needed to

establish a definitive carcinogenic risk.

7. **Regulatory Concerns™: D4 is regulated in various jurisdictions due to its toxicity and
environmental persistence. It is classified as harmful to aquatic life with long-lasting effects,

prompting restrictions on its use and emission limits in certain applications.

Due to these potential health and environmental hazards, regulatory agencies and manufacturers
recommend minimizing exposure to octamethylcyclotetrasiloxane through effective ventilation,
proper handling procedures, and the use of personal protective equipment (PPE) where applicable.
Additionally, efforts to find safer alternatives and reduce environmental releases of D4 are ongoing to

mitigate its risks.

Nano-graphene, also known simply as graphene when in nanoscale dimensions, is a highly promising
material due to its unique properties such as high strength, electrical conductivity, and thermal
conductivity. However, like any nano-material, graphene nanoparticles pose potential health risks
due to their small size and high surface area. The edges of these particles are often compared to nano-
size razor blades that can cut and slice their way through lungs and the bloodstream, destroying both
endothelial cells, blood cells, and arterial walls. Here are the primary dangers associated with contact

with nano-graphene:

1. *Respiratory Effects:** Nano-graphene particles can be inhaled and may penetrate deep into the
respiratory system. Once inhaled, they can potentially cause pulmonary inflammation, fibrosis
(scarring of lung tissue), and impaired lung function. There is concern that graphene nanoparticles

could have similar effects to other nanomaterials known to cause respiratory issues.

2. **Skin Irritation and Absorption:** Direct contact with nano-graphene can cause skin irritation,
particularly due to its abrasive nature. Moreover, graphene nanoparticles might be able to penetrate
the skin barrier and enter the bloodstream. The long-term effects of skin absorption of graphene

nanoparticles are not yet fully understood but are a subject of ongoing research.

3. **Potential Toxicity:* Graphene nanoparticles can induce oxidative stress in cells due to their
ability to generate reactive oxygen species (ROS). This oxidative stress can lead to cellular damage
and inflammation, contributing to various adverse health effects. Studies have shown that graphene

can interact with biological systems in ways that might disrupt cellular functions and homeostasis.
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4. **Biopersistence and Long-term Health Implications:* Graphene is generally considered
biopersistent, meaning it can remain in the body for extended periods once absorbed. This raises
concerns about cumulative exposure effects over time and potential chronic health impacts. Research

is ongoing to assess the long-term effects of exposure to graphene nanoparticles.

5. **Cytotoxicity and Genotoxicity:*™ Some studies suggest that graphene nanoparticles may exhibit
cytotoxic effects, causing damage to cells and potentially leading to cell death. There are also
concerns about genotoxicity, where graphene nanoparticles could induce DNA damage and

mutations, raising potential risks of carcinogenicity and other genetic disorders.

6. "*Environmental Impact:** The disposal of graphene nanoparticles into the environment could pose
risks to ecosystems and wildlife. Research is ongoing to understand the environmental behavior and

potential toxicity of graphene nanoparticles in natural systems.

Given these potential risks, safe handling practices are essential when working with nano-graphene.
This includes minimizing airborne exposure through the use of appropriate engineering controls such
as ventilation and filtration systems. Personal protective equipment (PPE) such as respirators, gloves,
and protective clothing should be used to prevent skin contact and inhalation of nanoparticles.
Regular monitoring of workplace air quality and adherence to occupational exposure limits are
crucial to mitigate risks to workers' health. Additionally, further research is needed to fully
understand the toxicity mechanisms and establish comprehensive safety guidelines for handling

nano-graphene in various applications.

Aminofunctional silicone fluids, also known as amino silicones or aminoalky] silicones, are chemicals
commonly used in various industrial and consumer applications due to their unique properties.
However, they also pose potential toxicity and dangers, especially if not handled properly. Here are

some key points regarding their toxicity and dangers:

1. **Skin and Eye Irritation™: Aminofunctional silicone fluids can cause irritation to the skin and eyes
upon direct contact. This is particularly true for concentrated forms or prolonged exposure. Skin

contact can lead to dermatitis or allergic reactions in sensitive individuals.
2. **Respiratory Issues™: Inhalation of vapors or aerosols containing aminofunctional silicone fluids

can irritate the respiratory tract, leading to coughing, shortness of breath, or even more severe

respiratory issues with prolonged exposure.
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3. *Toxicity™: Some forms of aminofunctional silicones may be toxic if ingested or absorbed through
the skin in large quantities. Symptoms of toxicity can include nausea, vomiting, headache, dizziness,

and in severe cases, organ damage.

4. *Environmental Impact™: Aminofunctional silicone fluids can have adverse effects on the
environment if released into water bodies or soil. They can be persistent and bioaccumulative, posing

risks to aquatic life and potentially entering the food chain.

5. **Combustibility**: Depending on their formulation, aminofunctional silicone fluids can be

flammable under certain conditions. Proper storage and handling are crucial to prevent fire hazards.

6. **Compatibility Issues™: In industrial applications, these fluids may react with other chemicals or

materials unexpectedly, leading to hazards such as chemical burns, fires, or explosions.

7. **Safety Precautions™: To mitigate these risks, it's essential to follow strict safety protocols when
handling aminofunctional silicone fluids. This includes wearing appropriate personal protective
equipment (PPE) such as gloves, goggles, and respiratory protection, as well as ensuring adequate

ventilation in work areas.

8. "Regulatory Considerations*: Regulatory agencies such as OSHA (Occupational Safety and Health
Administration) and EPA (Environmental Protection Agency) may have specific guidelines and
regulations concerning the handling, storage, and disposal of aminofunctional silicone fluids to

minimize risks to human health and the environment.

In summary, while aminofunctional silicone fluids offer valuable properties for various applications,
they also present significant toxicity and dangers if not used with proper care and adherence to safety
measures. Understanding these risks and implementing appropriate precautions is essential to ensure

safe handling and minimize potential harm to both humans and the environment.

Xylene is a common solvent used in various industrial and commercial applications, including as a
paint thinner, in adhesives, coatings, and in the production of chemicals. It exists in three isomeric
forms: ortho-xylene, meta-xylene, and para-xylene. Xylene poses several health risks due to its toxic

properties:

1. **Inhalation Toxicity:** Inhalation of xylene vapors is a significant route of exposure in
occupational settings. Xylene can cause irritation of the respiratory tract, leading to symptoms such as

throat irritation, coughing, chest tightness, and difficulty breathing. Prolonged or high-level exposure
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can result in more severe effects, including headaches, dizziness, nausea, and in extreme cases,

unconsciousness or death from respiratory depression.

2. **Neurological Effects:* Xylene is known to affect the central nervous system (CNS). Short-term
exposure can cause symptoms such as dizziness, headache, drowsiness, and incoordination. Chronic
exposure may lead to more serious neurological effects, including memory impairment, cognitive
deficits, and behavioral changes. Workers exposed to high levels of xylene over long periods may

experience long-lasting or permanent neurological damage.

3. **Skin and Eye Irritation:* Xylene can cause irritation upon contact with the skin and eyes. Direct
contact may lead to redness, itching, and dermatitis. Eye exposure can result in irritation, redness,

and temporary vision disturbances.

4. *Systemic Effects:*™ Xylene can be absorbed into the bloodstream through inhalation, ingestion, or
skin contact. Once absorbed, it can distribute throughout the body and affect various organs. Chronic
exposure to xylene has been associated with damage to the liver and kidneys, though the mechanisms

are not fully understood.

5. **Reproductive and Developmental Effects:* There is evidence suggesting that xylene exposure
may have adverse effects on reproductive health. Animal studies have shown that xylene can cause
reproductive toxicity, including reduced fertility and developmental abnormalities in offspring.
Human studies have also indicated potential reproductive effects, although more research is needed

to establish definitive links.

6. **Carcinogenicity:™ Xylene itself is not considered to be a carcinogen based on current evidence.
However, certain xylene isomers may be associated with increased cancer risk due to their potential
to undergo metabolic activation and form reactive intermediates that could damage DNA. The

carcinogenic potential of xylene isomers such as ortho-xylene is an area of ongoing research.

7. *Environmental Impact:* Xylene is released into the environment during its production, use, and
disposal. It can contaminate soil, water sources, and air. Xylene is considered a volatile organic
compound (VOC) and contributes to air pollution, which can have environmental and health

implications.

To mitigate the risks associated with xylene exposure, it is essential to implement proper engineering
controls, such as ventilation systems, to minimize airborne concentrations in the workplace. Personal
protective equipment (PPE) should be used, including respirators, gloves, and protective clothing, to
prevent skin contact and inhalation of vapors. Workers should be trained in safe handling practices

and emergency procedures. Regular monitoring of workplace air quality and adherence to
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occupational exposure limits are critical to protecting the health of individuals who work with or

around xylene.

Toluene is a volatile organic compound (VOC) commonly used as a solvent in various industrial
processes, such as in paints, coatings, adhesives, and in the production of polymers. While it is useful

in industry, exposure to toluene can pose significant health risks due to its toxic properties:

1. *Inhalation Toxicity:** Inhalation is the primary route of exposure to toluene in occupational
settings. Toluene vapors can cause irritation of the respiratory tract, leading to symptoms such as
coughing, sore throat, and shortness of breath. Higher concentrations or prolonged exposure can
result in more severe effects, including headaches, dizziness, nausea, and in extreme cases,

unconsciousness or even death due to respiratory depression.

2. **Neurological Effects:* Toluene is known to affect the central nervous system (CNS). Short-term
exposure to high concentrations of toluene vapors can cause symptoms such as dizziness, headache,
confusion, euphoria, and incoordination. Chronic exposure may lead to more serious neurological
effects, including memory loss, visual and auditory disturbances, tremors, and impaired motor
function. These effects can persist even after exposure has ceased, as toluene can accumulate in fatty

tissues and release slowly back into the bloodstream.

3. **Skin and Eye Irritation:* Toluene can cause irritation upon contact with the skin and eyes. Direct
contact may lead to redness, itching, dermatitis, and in severe cases, chemical burns. Eye exposure

can result in irritation, redness, tearing, and temporary vision disturbances.

4. *Systemic Effects:™ Toluene can be absorbed into the bloodstream through inhalation and skin
contact. Once absorbed, it can distribute throughout the body and affect various organs. Chronic
exposure to toluene has been associated with damage to the liver and kidneys, though the

mechanisms are not fully understood.

5. **Reproductive and Developmental Effects:** Toluene exposure has been linked to reproductive
toxicity in both men and women. In men, it may cause decreased sperm count and motility. In
women, it can disrupt menstrual cycles and fertility. Toluene exposure during pregnancy can also
lead to developmental effects in the fetus, including growth retardation, congenital malformations,

and neurobehavioral deficits in children exposed prenatally.

6. **Cardiovascular Effects:*™ High levels of toluene exposure may cause effects on the cardiovascular

system, including irregular heartbeat and increased blood pressure.

22



7. **Carcinogenicity:** Toluene itself is not considered to be carcinogenic based on current evidence.
However, there is some evidence suggesting that prolonged exposure to high concentrations of
toluene vapors may increase the risk of developing certain cancers, although more research is needed

to establish definitive links.

8. *Environmental Impact:** Toluene released into the environment during production, use, and
disposal can contribute to air pollution. It is a VOC that can react with other pollutants in the
atmosphere to form ground-level ozone, which can have harmful effects on human health and the

environment.

To minimize the risks associated with toluene exposure, it is essential to implement strict control
measures in workplaces where toluene is used. This includes using engineering controls such as local
exhaust ventilation systems to capture and remove vapors, ensuring adequate ventilation in work
areas, and using personal protective equipment (PPE) such as respirators, gloves, and protective
clothing. Workers should be trained in safe handling practices, including proper storage, use, and
disposal of toluene. Regular monitoring of workplace air quality and adherence to occupational

exposure limits are crucial to protecting the health of individuals who work with or around toluene.

2-Butanone oxime, also known as methyl ethyl ketoxime (MEKO), is a chemical compound used
primarily as an industrial additive and inhibitor, particularly in paints, coatings, adhesives, and
certain chemical processes. While it serves various industrial purposes, exposure to 2-butanone oxime
can pose significant health risks due to its toxicological properties. Here are the primary dangers

associated with its exposure:

1. **Acute Toxicity™: Inhalation of 2-butanone oxime vapors can cause irritation to the respiratory
tract, leading to symptoms such as coughing, throat irritation, chest tightness, and shortness of
breath. High concentrations may result in more severe respiratory effects, including pulmonary

edema (fluid accumulation in the lungs), which can be life-threatening.
2. **Skin Contact™: Direct contact with 2-butanone oxime can cause irritation, redness, and
dermatitis. Prolonged or repeated exposure may lead to more severe effects such as skin sensitization

(allergic reactions upon subsequent exposure) and chemical burns.

3. *Eye Contact™: Contact with 2-butanone oxime can result in irritation, redness, and pain in the

eyes. Severe exposure may cause corneal damage and vision impairment.
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4. *Ingestion™: Accidental ingestion of 2-butanone oxime can lead to nausea, vomiting, abdominal
pain, and diarrhea. Ingestion of large amounts can cause systemic toxicity, affecting the central

nervous system, liver, and kidneys.

5. *Reproductive and Developmental Effects*: There is evidence suggesting that exposure to 2-
butanone oxime may have adverse effects on reproductive health. Animal studies have shown

developmental toxicity, including fetal malformations, when exposed during pregnancy.

6. **Chronic Effects*: Long-term exposure to 2-butanone oxime has been associated with chronic
respiratory issues, including bronchitis and asthma-like symptoms. There is also concern about its

potential carcinogenicity based on animal studies, although human data are limited.

7. *Environmental Impact™: 2-Butanone oxime can be harmful to aquatic organisms if released into
water bodies. It may persist in the environment and bioaccumulate in aquatic organisms, posing risks

to ecosysterns.

To minimize the risks associated with 2-butanone oxime exposure, strict adherence to safety
protocols is essential in industrial settings. This includes using engineering controls such as
ventilation systems and personal protective equipment (respirators, gloves, goggles) to prevent
inhalation, skin contact, and ingestion. Proper training of workers on handling procedures,
emergency response protocols, and regular monitoring of workplace air quality are also critical in
reducing exposure levels. Additionally, ensuring proper storage, handling, and disposal of 2-butanone

oxime to prevent environmental contamination is crucial for overall safety and health protection.

Solvent naphtha (petroleum), medium aliphatic, often referred to simply as medium aliphatic solvent
naphtha, is a complex mixture of hydrocarbons derived from petroleum. It is widely used as a solvent
in various industrial applications, including paints, coatings, cleaning products, and chemical
processes. While useful for its solvent properties, exposure to medium aliphatic solvent naphtha
carries several health risks due to its chemical composition and toxicity. Here are the primary dangers

associated with its exposure:

1. *Inhalation Toxicity**: Inhalation of solvent naphtha vapors can cause respiratory irritation,
dizziness, headaches, nausea, and drowsiness. Prolonged or repeated exposure may lead to more
serious respiratory effects such as bronchitis, pneumonitis (lung inflammation), and even damage to

the respiratory system.
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2. **Skin Contact™: Direct contact with solvent naphtha can cause irritation, defatting of the skin
(which can lead to dermatitis), and in some cases, chemical burns. Prolonged or repeated skin

exposure may result in skin sensitization, where subsequent exposures can trigger allergic reactions.

3. **Eye Contact™: Contact with solvent naphtha vapors or liquid can cause immediate irritation,
redness, and pain in the eyes. Severe exposure may result in corneal damage and impairment of

vision.

4. *Ingestion™: Accidental ingestion of solvent naphtha can lead to gastrointestinal irritation, nausea,
vomiting, abdominal pain, and diarrhea. Ingestion of large amounts can cause systemic toxicity

affecting the central nervous system, liver, and kidneys.

5. **Neurotoxicity™: Some components of solvent naphtha have neurotoxic effects, potentially causing
symptoms such as headaches, dizziness, confusion, and in severe cases, central nervous system

depression.

6. **Chronic Effects™: Long-term exposure to solvent naphtha has been associated with chronic
health effects, including liver and kidney damage, as well as neurological disorders. There are also
concerns about its potential carcinogenicity based on animal studies, although conclusive evidence in

humans is limited.

7. *Environmental Impact™: Solvent naphtha can contribute to air pollution if released into the
atmosphere during use or disposal. Improper disposal or spills can also contaminate soil and

groundwater, posing risks to ecosystems and human health through exposure pathways.

To mitigate the risks associated with solvent naphtha exposure, it is crucial to implement strict safety
measures in workplaces where it is used. This includes using engineering controls such as ventilation
systems to minimize inhalation exposure, as well as providing and mandating the use of personal
protective equipment (respirators, gloves, goggles) to prevent skin and eye contact. Workers should
be properly trained on safe handling procedures, emergency response protocols, and the importance
of regular medical monitoring to detect early signs of exposure-related health issues. Additionally,
minimizing the release of solvent naphtha into the environment through proper storage, handling,

and disposal practices is essential for protecting both human health and the environment.

Cobalt bis(2-ethylhexanoate), often referred to as cobalt octoate or cobalt(II) 2-ethylhexanoate, is a

compound used primarily as a catalyst in various industrial processes, particularly in the production
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of polyurethanes. While it is useful in catalyzing reactions, exposure to cobalt bis(2-ethylhexanoate)

can pose significant health risks due to its toxicity. Here are the main dangers associated with contact:

1. **Skin and Eye Irritation™: Direct contact with cobalt bis(2-ethylhexanoate) can cause irritation to
the skin and eyes. This irritation can range from mild to severe, depending on the concentration and

duration of exposure.

2. **Respiratory Issues™: Inhalation of cobalt bis(2-ethylhexanoate) vapors or dust particles can lead to
respiratory problems. This includes symptoms such as coughing, shortness of breath, and chest

tightness. Prolonged exposure may cause chronic respiratory issues.

3. *Allergic Reactions™: Cobalt is a well-known sensitizer, meaning repeated exposure can lead to
sensitization and allergic reactions in some individuals. This can manifest as allergic dermatitis

(eczema) upon subsequent exposures, even at low concentrations.

4. **Systemic Toxicity™: Cobalt is toxic to various organs in the body, particularly the lungs, liver, and
kidneys. Chronic exposure through inhalation or skin absorption can lead to systemic toxicity,

causing damage to these organs over time.

5. **Carcinogenic Potential*™: There is evidence suggesting that cobalt and cobalt compounds may
have carcinogenic effects, particularly in occupational settings where exposure levels are higher and

prolonged.

6. *Environmental Hazard*: Cobalt bis(2-ethylhexanoate) is also an environmental hazard. Improper
disposal or accidental release can lead to contamination of soil and water, affecting ecosystems and

potentially entering the food chain.

Due to these risks, it is crucial to handle cobalt bis(2-ethylhexanoate) with appropriate precautions in
industrial settings. This includes using personal protective equipment (PPE) such as gloves, goggles,
and respirators to minimize exposure. Workspaces should be well-ventilated to reduce inhalation
risks, and spills should be promptly cleaned up according to established safety protocols. Regular
monitoring of air quality and worker health is essential to mitigate the risks associated with this

compound.

Cobalt bis(2-ethylhexanoate), also known as cobalt octoate or cobalt(I) 2-ethylhexanoate, is a

compound primarily used as a catalyst in various industrial processes, particularly in the production
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of polyurethanes and other chemicals. Here are the environmental dangers and health risks associated

with this substance:

### Environmental Dangers:

1. *Bioaccumulation*: Cobalt compounds can bioaccumulate in organisms, particularly in aquatic
environments. This means that once released into water bodies, cobalt can accumulate in aquatic
organisms, potentially reaching levels that pose risks to predators and humans consuming

contaminated fish or water.

D-isocyanates, a group of chemical compounds characterized by the presence of two isocyanate
groups, are commonly used in the production of polyurethanes, which are found in a variety of
products such as foams, coatings, adhesives, and elastomers. While they are economically important,

d-isocyanates pose significant environmental and human health risks.
### Environmental Risks

1. **Air Pollution*": D-isocyanates can be released into the air during manufacturing, application, and
disposal processes. They contribute to air pollution and can undergo atmospheric reactions, forming

secondary pollutants such as particulate matter and ozone.

2. *Water Contamination™: Improper disposal and accidental spills can lead to the contamination of
water bodies. D-isocyanates are not highly water-soluble, but they can still cause adverse effects on

aquatic life due to their toxicity.

3. **Soil Contamination*: Spills and leaks can result in soil contamination. D-isocyanates can react

with moisture in the soil to form urea derivatives, which may affect soil health and microbial activity.

### Human Health Risks

1. **Respiratory Issues™: Exposure to d-isocyanates, even at low levels, can cause respiratory
problems, including asthma, bronchitis, and other chronic lung diseases. They are potent respiratory
sensitizers, meaning they can cause allergic reactions in the respiratory system upon repeated

exposure.

2. **Skin Irritation and Sensitization™: D-isocyanates can cause skin irritation and allergic contact

dermatitis. Direct skin contact can result in redness, itching, and blistering.
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3. *Eye Irritation™: Exposure to d-isocyanates can lead to severe eye irritation and damage, causing

symptoms such as redness, pain, and blurred vision.

4. **Carcinogenic Potential*™*: Some studies suggest that certain d-isocyanates may have carcinogenic

potential, though more research is needed to fully understand this risk.

5. **Acute Toxicity*: Inhalation or ingestion of d-isocyanates can lead to acute toxic effects, including

coughing, chest pain, nausea, vomiting, and in severe cases, pulmonary edema and death.

### Safety Measures

To mitigate the risks associated with d-isocyanates, several safety measures can be implemented:

1. *Engineering Controls™: Use of proper ventilation systems and closed processes to minimize
exposure.

2. **Personal Protective Equipment (PPE)*™: Wearing appropriate protective gear such as respirators,
gloves, and goggles.

3. **Workplace Practices™: Implementing safety protocols, training workers, and ensuring proper
storage and handling procedures.

4. "Regulatory Compliance™: Adhering to guidelines and regulations set by agencies such as OSHA

and EPA to limit exposure and environmental release.

Understanding and managing the risks associated with d-isocyanates is crucial for protecting both
human health and the environment.

2. *Toxicity to Aquatic Life**: Direct exposure to cobalt bis(2-ethylhexanoate) can be toxic to aquatic
organisms such as fish, invertebrates, and algae. Even low concentrations can disrupt ecosystems and

harm sensitive species.

3. "Persistence™: Cobalt compounds can persist in the environment, particularly in sediments where
they can accumulate over time. This persistence can lead to long-term environmental exposure and

impacts.
4. **Eutrophication™: Discharges of cobalt compounds into water bodies can contribute to nutrient
loading and eutrophication, which can lead to harmful algal blooms and oxygen depletion, further

impacting aquatic life.

### Health Risks:
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1. **Skin and Eye Irritation™: Direct contact with cobalt bis(2-ethylhexanoate) can cause irritation to
the skin and eyes. This can range from mild irritation to more severe reactions with prolonged or

repeated exposure.

2. **Respiratory Effects™: Inhalation of dust, vapors, or aerosols containing cobalt bis(2-
ethylhexanoate) can irritate the respiratory tract, leading to symptoms such as coughing, shortness of

breath, and throat irritation. Prolonged exposure may cause chronic respiratory issues.

3. **Allergic Reactions*: Cobalt is a known sensitizer, meaning it can cause allergic reactions in some
individuals upon repeated exposure. This can manifest as allergic dermatitis (eczema), which can be

debilitating and require long-term management.

4. **Systemic Toxicity*": Cobalt compounds, including cobalt bis(2-ethylhexanoate), can have toxic
effects on organs such as the lungs, liver, and kidneys. Chronic exposure may lead to respiratory

diseases, liver damage, or kidney dysfunction.

5. **Carcinogenic Potential™: There is evidence suggesting that cobalt and cobalt compounds may
have carcinogenic effects, particularly with long-term exposure in occupational settings where

concentrations are higher.

### Mitigation and Prevention:

To mitigate these risks, stringent safety measures should be implemented during the handling,

processing, and disposal of cobalt bis(2-ethylhexanoate):

- *Engineering Controls™: Use closed systems and ventilation to minimize exposure to dusts, vapors,

and aerosols.

- **Personal Protective Equipment (PPE)*: Provide and ensure the use of appropriate PPE such as

gloves, goggles, and respiratory protection.

- *Environmental Controls™: Implement spill containment measures and procedures for safe disposal

to prevent environmental contamination.

- **Monitoring and Surveillance™: Regular monitoring of air quality in workplaces and environmental
monitoring around industrial facilities handling cobalt bis(2-ethylhexanoate) is essential to detect and

mitigate potential exposures.
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2-Ethylhexanoic acid, manganese salt is a chemical compound that combines 2-ethylhexanoic acid
with manganese. It is primarily used as a catalyst in various chemical reactions and industrial
processes. While specific toxicity data for 2-ethylhexanoic acid manganese salt may vary depending
on its exact formulation and usage context, here are some general considerations regarding its

potential dangers and toxicity:

1. **Inhalation™: Inhalation of aerosols or vapors containing manganese compounds, including 2-
ethylhexanoic acid manganese salt, can lead to respiratory irritation, coughing, shortness of breath,
and in severe cases, pneumonitis (lung inflammation). Prolonged or repeated exposure to manganese

salts via inhalation may also lead to neurological effects similar to those seen in manganese toxicity.

2. **Skin Contact™: Direct contact with 2-ethylhexanoic acid manganese salt may cause skin
irritation, redness, and dermatitis. Prolonged or repeated exposure can result in sensitization
reactions, where subsequent exposures may trigger allergic responses or exacerbate existing skin

conditions.

3. **Eye Contact™: Contact with manganese salts can cause irritation, redness, and discomfort in the

eyes. Severe exposure may result in eye damage or impaired vision.

4. *Ingestion**: Accidental ingestion of 2-ethylhexanoic acid manganese salt can lead to
gastrointestinal irritation, nausea, vomiting, abdominal pain, and diarrhea. Ingestion of large amounts

can cause systemic toxicity, affecting the central nervous system, liver, and kidneys.

5. **Neurological Effects*: Manganese is known to have neurotoxic effects, particularly when
exposure is chronic or at high levels. Symptoms may include tremors, muscle rigidity, changes in

mood or behavior, and in severe cases, Parkinson's-like symptoms.

6. **Systemic Effects*: Chronic exposure to manganese salts, such as 2-ethylhexanoic acid manganese
salt, can lead to systemic toxicity, affecting various organs including the liver, kidneys, and

respiratory system.

7. **Environmental Impact*: Improper disposal or release of manganese salts into the environment
can lead to contamination of soil, water, and air. Manganese can accumulate in aquatic organisms and

biomagnify through the food chain, posing risks to ecosystems and human health.

Due to the potential health hazards associated with 2-ethylhexanoic acid manganese salt, it is
essential to handle and use it with strict adherence to safety protocols. This includes ensuring

adequate ventilation in areas where it is used or stored, using appropriate personal protective
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equipment (such as gloves, goggles, and respirators) to minimize exposure, and implementing
engineering controls to prevent spills or releases. Workers handling manganese salts should receive
proper training on safe handling practices, emergency procedures, and the importance of regular
health monitoring. Additionally, environmental management practices should be in place to prevent

environmental contamination and mitigate potential risks to ecosystems.

Dipropylene glycol monomethyl ether (DPM) is a solvent commonly used in industrial and
commercial applications such as paints, coatings, cleaning products, and as a chemical intermediate.
While it has useful properties as a solvent, DPM can pose several health risks due to its toxicity. Here

are the primary dangers associated with exposure to dipropylene glycol monomethyl ether:

1. **Inhalation Toxicity**: Inhalation of DPM vapors can cause respiratory irritation, coughing,
shortness of breath, and in some cases, pulmonary edema (fluid accumulation in the lungs), which
can be life-threatening. Prolonged or repeated exposure may lead to chronic respiratory issues and

exacerbate pre-existing conditions such as asthma.

2. **Skin Contact™: Direct contact with DPM can cause skin irritation, dermatitis, and defatting of the
skin, leading to dryness and cracking. Prolonged or repeated exposure may result in skin
sensitization, where subsequent exposures can trigger allergic reactions or exacerbate existing skin

conditions.

3. **Eye Contact™: Contact with DPM vapors or liquid can cause irritation, redness, and pain in the

eyes. Severe exposure may result in corneal damage and impairment of vision.

4. *Ingestion™: Accidental ingestion of DPM can lead to gastrointestinal irritation, nausea, vomiting,
abdominal pain, and diarrhea. Ingestion of large amounts can cause systemic toxicity affecting the

central nervous system, liver, and kidneys.

5. **Neurological Effects**: DPM is known to have neurotoxic effects. Symptoms of acute exposure
may include headache, dizziness, drowsiness, and confusion. Chronic exposure to DPM has been
associated with neurological symptoms such as memory loss, coordination difficulties, and in severe

cases, nerve damage.

6. **Reproductive and Developmental Effects™: There is evidence suggesting that exposure to DPM

may have adverse effects on reproductive health and development. Animal studies have shown
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reproductive toxicity and developmental effects, although the full extent of these risks in humans is

not yet fully understood.

7. **Environmental Impact*: DPM can contribute to environmental pollution if released into the
atmosphere or water bodies during use or disposal. It may persist in the environment and

bioaccumulate in aquatic organisms, posing risks to ecosystems.

To minimize the risks associated with DPM exposure, strict safety measures should be implemented
in workplaces where it is used. This includes using engineering controls such as ventilation systems
to minimize inhalation exposure, as well as providing and mandating the use of personal protective
equipment (respirators, gloves, goggles) to prevent skin and eye contact. Workers should be properly
trained on safe handling procedures, emergency response protocols, and the importance of regular
medical monitoring to detect early signs of exposure-related health issues. Additionally, proper
storage, handling, and disposal practices should be followed to prevent environmental contamination

and mitigate risks to both human health and the environment.

Hexanedioic acid, dihydrazide (HDDA), also known as adipic acid dihydrazide, is a chemical
compound used primarily as a crosslinking agent in various industrial applications, such as in the
production of adhesives, coatings, and plastics. While it serves an important role in these processes,
exposure to HDDA can pose several health risks due to its toxicological properties. Here are the

primary dangers associated with its exposure:

1. *Inhalation Toxicity**: Inhalation of HDDA dust or aerosols can cause respiratory irritation,
coughing, and shortness of breath. Prolonged or repeated exposure to high concentrations may lead

to more severe respiratory effects and damage to the respiratory system.

2. **Skin Contact™: Direct contact with HDDA can cause irritation and sensitization of the skin,
leading to dermatitis. Prolonged or repeated exposure may result in allergic reactions, where

subsequent exposures can trigger more severe skin responses.

3. **Eye Contact™: Contact with HDDA can cause irritation, redness, and pain in the eyes. Severe

exposure may result in eye damage or impairment of vision.
4. "Ingestion™: Accidental ingestion of HDDA can lead to gastrointestinal irritation, nausea,

vomiting, abdominal pain, and diarrhea. Ingestion of large amounts can cause systemic toxicity

affecting the central nervous system, liver, and kidneys.
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5. *Reproductive and Developmental Effects™: There is limited information available on the
reproductive and developmental toxicity of HDDA in humans. However, animal studies have shown

adverse effects on reproduction, including developmental toxicity and fetal malformations.

6. **Environmental Impact™: HDDA may pose environmental risks if released into the environment
through improper disposal or spills. It can persist in soil and water and potentially affect aquatic

organisms and ecosystems.

7. **Chronic Effects*™: Long-term exposure to HDDA may result in chronic health effects, including
respiratory issues, dermatitis, and neurological symptoms. Continued exposure can exacerbate
existing conditions and lead to long-term health complications.

To mitigate the risks associated with HDDA exposure, it is crucial to handle and use it with strict
adherence to safety protocols. This includes using engineering controls such as ventilation systems to
minimize inhalation exposure, as well as providing and mandating the use of personal protective
equipment (respirators, gloves, goggles) to prevent skin and eye contact. Workers should be properly
trained on safe handling procedures, emergency response protocols, and the importance of regular
medical monitoring to detect early signs of exposure-related health issues. Additionally, proper
storage, handling, and disposal practices should be followed to prevent environmental contamination

and mitigate risks to both human health and the environment.

Perfluoroalkyl substances (PFAS), including perfluorooctanoic acid (PFOA), are a group of synthetic
chemicals used in various industrial applications, including as additives in finish coatings. Their
toxicity and environmental impact have raised significant concerns. Here’s a detailed explanation of

their toxicity and related issues:

What Are PFOAs and PFAS?

- *PFOA™": Perfluorooctanoic acid is a type of PFAS with an eight-carbon chain. It's been used in
coatings, stain-resistant fabrics, firefighting foams, and more. PFAS are known for their water- and

oil-repellent properties.

- **PFAS™: This term refers to a broader group of chemicals that includes PFOA and related

substances. They share similar chemical structures and properties.
Toxicity of PFOAs and Similar Substances

1. *Persistence in the Environment™:

33



- PFAS are often called "forever chemicals" because they do not break down easily in the
environment. This persistence means they can accumulate in soil, water, and living organisms over

time.

2. *Bioaccumulation™:
- PFAS can accumulate in the bodies of living organisms, including humans. This bioaccumulation
occurs because these substances are not easily metabolized or excreted. As a result, they can build up

to harmful levels.

3. "Health Risks™:

- *Cancer*: Some studies have linked PFAS exposure to increased risks of several types of cancer,
including kidney and testicular cancers.

- *Liver Damage™: PFAS exposure can lead to liver damage, which may manifest as elevated liver
enzymes or other liver-related conditions.

- *Immune System Effects™: PFAS can suppress the immune system, potentially reducing the
efficacy of vaccines and increasing susceptibility to infections.

- *Hormonal Disruption™: PFAS can interfere with hormone systems, which can impact growth,
development, and reproductive health.

- **Developmental Issues*: Exposure to PFAS has been linked to developmental issues in children,

such as lower birth weight and developmental delays.

4. *Environmental Impact™:

- *Water Contamination*: PFAS can leach into groundwater and surface water, leading to
widespread contamination. This affects drinking water supplies and aquatic life.

- *Soil Contamination™: PFAS can contaminate soil through the use of contaminated products or

disposal of waste materials, which can impact agriculture and ecosystems.

5. **Regulatory and Safety Concerns**:
- Many countries are beginning to regulate PFAS more strictly due to their harmful effects. The use
of certain PFAS, including PFOA, is being phased out or restricted in many regions.

- Efforts are also underway to find safer alternatives and to remediate contaminated sites.
Use in Finish Coatings
In finish coatings, PFAS are used to provide water- and stain-resistant properties. However, their

presence raises concerns because:

- *Exposure™: Workers involved in the application of these coatings and consumers using products

with these coatings may be exposed to PFAS.
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- **Disposal and Degradation™: As coatings wear off or are disposed of, PFAS can be released into the

environment.

In summary, while PFOAs and similar substances have useful properties for finish coatings and other
applications, their environmental persistence, bioaccumulation, and associated health risks make
them a significant concern. Efforts are being made to mitigate these risks through regulation, safer

alternatives, and increased environmental and health monitoring.

Conclusion

It is quite clear that the situation in the finish coating industry (and finish coating is on almost
everything) is dire and scandalous. So what can you do about it7? Don'’t support those who consider
you disposable; buy from companies that genuinely care about your health and safety. Odie’s Oil®
delivers maximum performance while elevating safety, health, and well-being to the top of the value
chart.
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