VI. WORK PRACTICES

Work practices and safety precautions for handling alkanes have been
the subject of reports dealing mainiy with the flammability and
explosiveness of the alkanes [16,87]. No specific work practice guidelines
designed for the prevention of alkane exposure are available., 1In general,
engineering controls should be used to ensure that exposures remain below
the recommended environmental limits, to minimize excursions and eye and
skin contact, and to prevent fires.

Tables XII-2, XII-3, XII-4 [1-4] give the physical properties for
pentane, hexane, heptane and octane. These alkanes are designated as
flammable 1liquids of Class IA or IB based on the criteria in 29 CFR
1910.106 (19)(ii). The National Fire Protection Association's NFPA No. 30
Flammable and Combustible Liquids Code [55] and NFPA No. 70 Electrical Code
[112] should be strictly adhered to; NFPA No. 36 Solvent Extraction Plants
Code [16] should be complied with where applicable.

Special precautions are necessary when entering tanks, extractors, or
vessels which may contain alkanes, when performing flame~ or spark-
generating operations such as welding and cutting, and when transferring
alkanes. Before any employee enters a vessel, all pipelines leading into
or out of the vessel must be blanked to prevent the entry of alkane liquids
or vapors [87]. Vessels should be drained of all alkanes, cooled to a
temperature below 110 F, and purged of all alkanes with steam or an inert
gas [87]. A person should be designated to test the vessel atmosnhere
following purging by using a combustible gas meter or other suitable

instrument [87]. No one should enter a tank, vessel, or extractor without

80



first being equipped with a lifebelt to which at least one lifeline, manned
by a worker stationed outside the entrance, has been attached [87]. If
hazards are such that a second coworker is needed outside the entrance, a
second lifeline should be attached to the worker ‘entering the enclosure.
The use of portable lights to illuminate the interior of tanks, vessels, or
extractors when they are undergoing cleaning or repairs should be
prohibited. Such interiors should be illuminated by reflected light [87].
Only nonferrous tools should be used for scraping or chipping away clinging
residues or accumulated deposits. Rags and other materials used to wipe up
and absorb alkanes should be placed in standard safety containers. Cutting
or welding must be performed only when an authorized representative of the
employer signs a permit indicating that all necessary safety precautions
have been taken [87].

The transfer of alkanes by means of gravity flow or compressed gas
should be avoided [87]. When the use of these methods of transfer is
unavoidable, positive automatic shutoffs are necessary. Transfer by
compressed air is prohibited. Transfer from tank to process use should,
where feasible, be through rigid pipe systems which are operated by remote
control. When performed indoors, the transfer of 1liquids from portable
containers should be by means of readily attached approved pumps and
through continuous armored hose lines [87]. 1f safety cans are used, they
should be of the approved kind, with a spring-closing 1id and spout cover,
and designed so that internal pressure is relieved when they are subjected
to heat [113], Alkanes must not be dispensed into metal containers unless

the dispensing nozzle and containers are electrically interconnected.
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Alkanes may generate high pressures in their storage containers if
they are exposed to direct sunlight. Storage areas for alkanes should
therefore be protected against the effects of direct sunlight. If
tarpaulins and similar coverings are used, they should be positioned over
containers to allow for ailr space [56]. Heating of an area, if required,
should be by indirect means. Open-flame devices must be prohibited in any
area where alkanes are used, stored, or handled [87].

Engineering controls should be designed and maintained to keep the
levels of airborne alkanes below the recommended environmental limits.
This will ensure that these levels remain well below their lower explosive
limits. When a fan is located in duct work where the concentrations of
alkanes may exceed 10% of a lower flammable limit, the rotating element
should be of nonsparking material or the casting should be coated with, or
consist of, nonsparking material., The ventilation system should contain
devices along its length intended to prevent the propagation of flashbacks
[87]. Additional information regarding ventilation systems can be found in

Industrial Ventilation--A Manual of Recommended Practice [89], Fundamentals

Governing the Design and Operation of Local Exhaust Systems 29.2-1971 [90],

and Recommended Industrial Ventilation Guidelines [114].

Evidence of skin dirritation indicates that contact with liquid
alkanes will probably cause eye injury. Therefore, the use of personal
protective equipment, such as safety glasses or goggles, 1s required when
contact of alkanes with the.eyés is likely [115-117]. If eye contact or
irritation occurs, the affected eye must be flushed immediately with gently
flowing water for at leas* 10 minutes. A physician should be consulted to

determine if additional treatment is necessary.
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In alkane-manufacturing areas, routine checks should be made to
ensure that leaks occurring in closed processes are detected. When leaks
occur, they must be promptly repaired by trained maintenance workers
wearing the appropriate protective clothing and respiratory protection as
described 1in Section &4 of Chapter 1I; the repair operations should be
properly supervised. If employees must withdraw samples from the process,
and there is a possibility of significant exposure to the alkanes in liquid
or vapor form, then a fire-resistant suit, which is impervious to alkanes
and includes gloves, conductive boots, and a positive pressure supplied-air
hood, should be worn. Protective clothing is normally not required for
other operations involving the manufacture and use of alkanes; however, if
it is worn, it should be fire-resistant. Fabrics that generate static
electricity should be avoided. A change of clothing shall be made
available to an employee whose regular work clothes become contaminated
with alkanes. If the clothing becomes wet with 1liquid alkanes, the
affected employee should avoid sources of ignition, quickly remove the
clothing, and shower with soap and water. The clothing should then be air-
dried and laundered before it is reworn. This procedure 1is recommended
because 1liquid alkanes in contact with the skin have caused dermatitis and
blistering [23,43). The degree of irritation varies with the extent of
exposure. Skin that has become chapped or cracked because of contact with
alkanes may become infected; therefore, appropriate precautions should be
taken.

Protective clothing and equipment, including respirators, should be
kept clean and maintained in good condition. This can be ensured by

regular cleaning after use and periodic inspection by trained personnel.
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Worn equipment should be replaced when necessary. The employer must ensure
that all equipment is in working order and that it is stored properly when
not in use.

In emergency operations, fire and explosion may be the primary
hazards. A program must be instituted for the quick evacuation of the work
area. All personnel should te ﬁrovided with respirators as designated for
emergencies in Table I—l; All potentially exposed employees mﬁst be
familiarized with escape procedures, and procedures for obtaining emergency
medical care, for transporting injured employees, and for firefighting.
Only personnel properly trained in emergency operations and properly
equipped should be allowed into the work area for repair operations.

Safety showers, eyewash fountains, and fire extinguishers must be
located in or near areas where alkane splashes are likely to occur and must
be properly maintained. Washing facilities, soap, and water must be
available to employees. As a good hygiene practice, it is recommended that
employees wash their hands before eating, smoking, or wusing toilet
facilities.

In summary, precautions must be taken to guard against exposure of
personnel to toxic concentrations of alkanes and to the fire hazards
associated with them. It 1is also important that employees be informed
before job placement of the hazards associated with the use of alkanes, and
whenever any changes are made in any process that may alter their exposure
to alkanes. Appropriate emergency procedures should be  stressed.
Recommended 1labels and posters must be displayed. The US Department of
Labor '"Material Safety Data Sheet" shown in Appendix IITI or a similar

approved form must be filled out and filed in a location readily accessible
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to all workers who may be exposed to alkanes. If the recommended work
practices are observed and good engineering controls are installed,
employees working with alkanes should be adequately protected from the
various hazards associated with alkanes, including overexposure, fire, and

explosion.
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VII. RESEARCH NEEDS

One of the most pressing research needs for pentane, hexane, heptane,
and octane is the acquisition of additional information concerning worker
exposures and any corresponding health effects in the contemporary
workplace environment. The present available information pertaining to
these exposures 1s seriously inadequate. Most of the data deal with
exposures to either hexane or mixtures of alkanes. The reports of
exposures to mixtures of alkanes normally lack analyses of the mixtures and
give insufficient information on the data necessary for the determination
of dose-response relationships.

There 1s a need for additional information in the following areas to
set better standards for pentane, hexane, heptane, and octane:

(a) Mechanism of Toxicity and Metabolism

The mechanism of toxicity and the metabolism of hexane have not yet
been identified. Hexane seems to be metabolized in a manner similar to
that of methyl n-butyl ketone. Research should be conducted to confirm or
refute this theory. Although there 1s some evidence that pentane and
heptane are neurotoxic, animal studies are needed to determine the relative
neurotoxicity of pentane, heptane, and octane. Studies on animals other
than rodents, especially primates, should be done to ascertain the systemic
effects, if any, of long-term low-level exposures to hexane or other
alkanes.

(b) Relationship Between the Toxicities of the Alkanes

Animal studies of the effects of exposures to mixtures containing

alkanes and other carbon compounds, such as ketones, aldehydes, and
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aromatics, are needed to determine 1if additive, pdtentiating, or
synergistic effects result.

(c) Carcinogenicity, Mutagenicity, and Teratogenicity Studies

Studies are needed to determine if alkanes produce carcinogenic,
mutagenic, or teratogenic effects in humans or animals.

(d) Sampling and Analytical Methods

Additional work is needed both to validate the recommended sampling
and analytical methods and to develop improved procedures and equipment
that will minimize interferences with the qualitative and quantitative

analyses of the alkanes present in collected samples.
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