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Abstract: Hexane is now available as a component of
embalming drywash/cleaning solvents. Hexane
represents an additional exposure and disposal hazard for
embalmers to deal with. The value of hexane usage is
minimal, at best, as a component solvent in drywash/
cleaning solvent chemicals in embalming rooms. Hexane
hazards and exposure problems are discussed. Attempts
by other industries to eliminate hexane usage are
reviewed. Environmental concerns and disposal
difficulties are delineated. Recommendations for
elimination of hexane use and implementation of
alternative solvents are discussed and a summary follows.

COMPLACENCY IS THE DEATH KNELL OF AN

INDUSTRY.
—JHB

INTRODUCTION: N-hexane is now being formulated into some brands of drywash/cleaning sol-
vents that are available to the embalming industry. This is a very poor choice of a solvent type chemical
for embalming usage. | fail to understand the logic of introducing another hazardous ingredient into
the chemical mix of embalming, unless absolutely necessary and indispensable. Such is not the case
with n-hexane. Hexane and other hydrocarbon style solvents are not far superior or exceptional in their
solvent abilities compared to acetone/alcohol solvent mixtures that are now being used as alternatives
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to the TCE/PERC (trichloroethylene/perchloroethylene) solvents that have massive exposure and dis-
posal problems.

The focus for modern embalming chemical formulation should be elimination of hazardous ingre-
dients, if possible, and reduction of overall total chemical exposure for the embalmer. There is already
enough chemical exposure for embalmers — they do not need any additional exposures or other prob-
lems associated with new hazards.

What is n-hexane? \What industries and for what purposes is hexane utilized as a solvent chemi-
cal? What are the health effects and exposure dangers associated with its use? What are the environ-
mental problems that arise from usage and the impact of disposal? These and other questions are the
focus of the following section.

PROPERTIES AND USE: Hexane is a clear, slightly oily liquid with a disagreeable pungent gasoline
like odor. It is derived from crude oil/petroleum as an extract of gasoline derivative components mix. It
is insoluble in water and lighter in weight, therefore it floats on top of water if spilled. It is highly
flammable and highly volatile forming an explosive mixture if dispersed into air. The odor threshold is at
least 65 ppm or much higher, which is problematic for sensory detection before overexposure. Hexane
generally refers to n-hexane, the straight chain isomer of hexane. You will also find “commercial hex-
ane” or “petroleum naptha or ether” and this refers to a complex mix of isomeric hexanes, heptanes,
cyclohexane, methylcyclopentane, some smaller gasoline isomers and ketones. N-hexane usually ac-
count for 20-80% of these mixes. Gasoline itself contains typically 2-5% n-hexane.

Hexane reacts vigorously with oxidizers and strong bleaching agents such as sodium and calcium
hypochlorites. It attacks and softens rubber, latex, plastics and coatings. The vapors are much heavier
than air and sink rapidly (vapor density = 2.97 relative to air) and the vapor pressure is quite high at
150 mmHg, which results in the flammability problem with hexanes.

Hexane is a massive use chemical in the United States with several hundred million pounds used
yearly. It is predominantly used as a cost-effective extraction solvent for vegetable oils from various
soybeans, cottonseeds, flax, corn and peanuts. It is also found in large quantities as a solvent and
component of special glues for the shoe industry, roofing materials, and leather joining uses. In addi-
tion, n-hexane is a cleaner/degreaser solvent in the printing industry, furniture finishing and
shoemaking. It is also popular as a specialty solvent for automotive repair involving brake shoes and
brake pads cleaning and degreasing. It is used as the liquid in low-temperature thermometers and is
present as the solvent in hobby and rubber cements. It has been used in book binding operations and
is used in glues to manufacture baseballs.

HEALTH EFFECTS: In the atmosphere, n-hexane will break down by mostly hydroxyl radical oxida-
tion in a matter of a few days. Consequently, half-lives in the environment are thankfully short. Hexane
floats on top of water and usually evaporates with out any serious pollution problems of surface water.
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Such is not the case in underground waters, such as wells and aquifers, with hexane accumulating and
lingering in these systems. There is no essential soil action or accumulation or bioaccumulation in
animals, therefore the only serious problem is underground water supplies. The EPA has standardized a
HA (Health Advisory Limit) of 4 ppm for water systems. Any water sources found above this level are
advised to be remediated before human use. The major sources of pollution are leaking underground
storage gasoline tanks, industrial spills and excessive releases by users.

The main sources of exposure for individuals are during use (from inhalation), splashing (skin
contact) and spills (high level exposures). Everyone is exposed to some hexane in the air from diverse
sources such as automobile exhaust in large cities, industrial emissions and filling up your gas tank on
your car. Typically, in a large metropolitan city the ambient hexane is present at 2 ppb (2 parts per billion).
Hexane is on 4 Federal Regulatory Lists and the TRI (Toxic Release Inventory). The main exposure prob-
lem areas for individual human exposures to hexane are refineries, shoe and leather factories, petro-
chemical lab technicians, typesetters and printers, tire and rubber workers and auto mechanics.

After inhalation, hexane appears rapidly in the blood stream and is broken down and eliminated in
a few days. Hexane is excreted in urine, along with its metabolites, and also exhaled back out of the
lungs. Hexane does not bioaccumulate in the body. One of the metabolites of hexane, 2,5-hexanedione,
is more dangerous than hexane itself and is tracked in human urine as a bio-indicator of hexane expo-
sure. 2,5-hexanedione is the probable cause of the serious nerve damage and paralysis that can occur
with high exposures to hexane. 2,5-hexanedione will appear at 4-5 mg/L in urine of workers that have
been exposed to 50 ppm hexane, which is over 5 times the amount found in the general population.

Early symptoms and effects of hexane inhalation or exposure include vertigo, giddiness, headache
and sensory impairment. Long term or high dose exposures manifest several serious health effects that
encompass paralysis, numbness of the feet, hands and lower legs and various paresthesias. The medical
diagnosis for this syndrome of symptom manifestation is generalized peripheral neuropathy, wherein
definite nerve damage has occurred and paralysis is the result, if not corrected. Fortunately, in exposed
workers the numbness and paralysis is usually recoverable and reversible within 6 months to one year
after elimination of exposures. The cases of serious hexane exposures have drastically declined over the
years due to elimination of hexane in many industries, reduced use and improved worker protection.
Shoe workers were the most affected in the past, with very high numbers of overexposures reported.
Serious overexposure reports are thankfully now rare, even in this high use industry.

Cancer has never been found to manifest in animal or human studies and most agencies do not
consider it classifiable as a carcinogen. Testicular damage has been noted in high-exposure rats and
lung lesions in rabbits and mice. N-hexane is currently under review by the EPA for carcinogenic
potential. Teratogenic (birth-defect causing) effects have not been consistently found and n-hexane is
not classed as a teratogen, but as a chemical of interest in causation. A prenatal solvent exposure study
found a correlation between n-hexane and other organic solvents to color vision defects in newborns
to mothers that were exposed.
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Skin exposure is a rare route of exposure, as workers are almost always protected adequately by
impervious gloves. Skin exposures will manifest as skin redness, dermatitis, eczema and eczema-like
reactions and localized pain. Acceptable gloves used in industry include nitrile, Viton and PVA (polyvi-
nyl alcohol). Latex gloves are totally useless and are actually softened and dissolved by hexane and
related hydrocarbons. Limits of exposure are 50 ppm by both NIOSH and ACGIH and 500 ppm by
OSHA. The IDHL (immediately dangerous to health and life) limit is set at 1100 ppm. A major problem
with hexane is that the odor threshold is not even approached before the limits of exposure are
exceeded. The odor threshold is typically reported by humans at 130 ppm with as low as 65 ppm and as
high as 248 ppm being also noted. In other words, a person is hopelessly overexposed before the
chemical is detected by smell, a very bad situation.

Research has documented that enhanced effects of exposure are noted when hexanes are com-
bined with ketone mixtures. The exact reasons for this are not known, perhaps due to lung absorption
rates or volatilities, at any rates higher exposure potentials are reported for these mixtures. A persistent
hexane exposure problem in the general population is the misuse of hexane-containing hobby and
model cements and glues. Glue sniffing by teenagers is a not uncommon scenario with numerous
reported instances of paralysis and neuropathies every year.

Industry is actively working toward reduction and elimination of hexane as a chemical of extrac-
tion and solvation, because of serious concerns about pollution and health effects from trace amounts
of hexane residuals in products. Alternative solvents are being used experimentally and others are un-
der investigation as a hexane replacement. Hexane residuals are present, but only in small amounts in
cooking oils and vegetable oil products. This has been considered not a problem in the past due to the
volatility and rapid evaporation of hexane at cooking and frying temperatures. More recent thinking is
reevaluating this belief and the industry is looking for solutions to use altogether. Several major players
in crop oils extraction have converted to cold-pressing and expresser technologies that eliminate hex-
ane completely. Vegetable and other oils, thus produced, are contaminant-free and healthier as they
are not hydrogenated and not subjected to hexane solvent and heating degradation. These newer
style oils that are being produced have the characteristics and advantages of the traditional cold-
pressed olive oils. Other problems with hexane in industry are air pollution (from off-gassing and evapo-
ration) and chemical releases with resultant environmental impact. Hexane is on the Toxic Release In-
ventory and is not to be released into the environment by sewers, drains or other methods which
could impact the water supply.

EMBALMING PROBLEMS: By now it should be obvious, that like most hazardous chemicals in the
embalming room, hexane definitely has exposure, use and disposal problems. Is it worth it to have it in
the complex of embalming chemicals that we already have? — | doubt it. It adds very little to the
solvent characteristics of an acetone/multi-alcoholic solvent mix to justify it’s addition. Perhaps it cuts
some greases a little better than alternative solvents, but the improvement is minimal. It is, however, a
big step up from the old style drywash/cleaning solvents that contained TCE and PERC (trichloroethyl-
ene and perchloroethylene) that had and still does have serious exposure hazards, use and storage
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problems and is not capable of being used without environmental pollution in an embalming room
scenario.

The inclusion of hexane into the solvent mix of these chemicals potentiates the exposure para-
meters by mixing in with various acetone/ketones and alcohols. The odor threshold problem is an-
other aspect that should be taken into consideration. Why use non-essential hazardous chemicals in
the embalming room that you cannot detect by smell unless you are already overexposed? This is an
absurdity that defies all logic. In fact, because the gasoline-like smell of hexane is definitely disagreeable,
a masking agent is included to override the hydrocarbon-like smell. Esters are the usual choice with
isopropyl acetate or t-amyl acetate being typically used for their slightly fruity odors.

Laughably, in the embalming industry, these chemicals are listed as secret ingredients and not
disclosed. They are, in fact, nothing more than perfuming agents to mask the disagreeable smell of the
hexane. The whole concept of secret ingredients in the embalming industry is basically a joke any
how, as essentially all manufacturers know or can easily find out what the “secret” ingredients are.
Apparently, the purpose of stating “trade secret” ingredients is to baffle and mystify the industry and
create a voodoo quality to the product. Unfortunately, this is a subterfuge and little more. The
Champion Company has never been guilty of this practice and never will be.

If hexane or any other hazardous embalming chemical had an essential, unique and irreplaceable
use in the embalming room, then it would have some justification for use. That is just not the case
with n-hexane. Also, how do you use a drywash/cleaning solvent containing hexane without a signifi-
cant amount ending up down the drain? It's virtually impossible. Hexane is insoluble in water, flam-
mable and explosive and very volatile — it is, after all, a hydrocarbon gasoline derivative. | don’t think
it’'s a good idea to document your use and disposal of this type of chemical in embalming rooms.

Including hexane into the solvent mix of drywash/cleaning solvents adversely impacts the overall
total exposure limits in a negative way. The drastically lower limits for n-hexane (50 ppm ACGIH) are at
least 4 to 10 times lower than for an acetone/alcohol mix (500 ppm/200 ppm ACGIH) and the volatilities
are all similar. This is pushing the exposure parameters in the wrong direction — toward increased
exposures, not less.

SOLUTIONS AND SUMMARY: The solution with this situation is simple — you just don't have to
use this chemical in the embalming room. There are alternative drywash/cleaning solvents that are
acetone/alcohol based that perform adequately without the problems of hexane in the mix. If an em-
balmer feels that a hydrocarbon type solvent like this is absolutely necessary in certain situations, then
have a small consumer use applicator bottle of spot remover for those infrequent situations. Use,
exposure and disposal problems are drastically reduced or eliminated when using these small quantities
of spot remover on a sporadic basis.

The only justifications for the introduction of new or additional hazardous chemicals into em-
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balming rooms are: 1. The new chemical being introduced is so far superior to existing chemicals in
typical use and embalming result that it’s value overrides the additional exposure concerns that accom-
pany the new chemical; 2. the new chemical, by being introduced and used as a replacement or
supplement to existing chemicals, reduces the overall total exposure values of the embalming chemical
mix, with a resultant lower overall exposure to the embalmer.

In my opinion, hexane in the mix of chemicals used as drywash/cleaning solvents in embalming
rooms accomplishes neither of these goals, and its use is not necessary or justified.
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