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Overview:

The intention of this document is to outline the utilization of
hydrogen fluoride (HF) at the University of Windsor, including
training, handling, disposal, and first-aid response. This guide
should be used in conjunction with the manufacture’s specific
product information and the safety data sheet (SDS).

Introduction:

Hydrogen Fluoride (Hydrofluoric Acid, HF) is a very toxic and
corrosive acid. Anhydrous hydrogen fluoride is a gas at room
temperature and one atmosphere pressure. Solutions of
hydrofluoric acid are clear, colourless liquids. Regardless of its
physical state or concentration of solution HF has an irritating
pungent odour. It has been ranked as one of the most hazardous
compounds to human health in five out of six of the accepted
ranking systems.

Hydrofluoric acid differs from other acids because the fluoride ion
readily penetrates the skin, causing destruction of deep tissue
layers. A concentrated HF exposure of 2-% of the body can be fatal.
In the body, hydrofluoric acid reacts with the ubiquitous ions
calcium and magnesium and so can disable the many tissues and
organs whose proper function depends on these metal ions.

Exposure to hydrofluoric acid may not be initially painful, and
symptoms may not occur until several hours later, when the acid
begins to react with calcium in the bones. Under most
circumstances without treatment, hydrofluoric acid exposure
results in severe or even lethal damage to the heart, liver, kidneys,
and nerves. In all cases, hydrofluoric acid exposure requires
immediate professional medical attention.
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Physical Properties

Compound: hydrofluoric acid

Synonymes: hydrogen fluoride, fluoric acid, hydrofluoride,
fluorinemonohydride

CAS No: 7664-39-3

Mol. Formula: HF

Mol. Weight: 20.01

Boiling point: 68°F (20°C) at 760 mm Hg

pKa: 3.15

Description: colorless gas or fuming liquid. Disagreeable,
pungent odor at less than 1 ppm.

Solubility: Miscible with water with release of heat
Flammability: Nonflammable

Chemical Properties

Hydrofluoric acid etches glass, due to the strong bond formed
between fluoride anions and the silicon molecules in glass. It will
also react with glazes, enamels, pottery, concrete, rubber, leather,
many metals (especially cast iron) and many organic compounds.
Upon reaction with metals, hydrogen gas is generated that may
pose an explosion hazard. HF should not be stored in steel cylinders
for more than 2 years due to potential over-pressurization from
hydrogen gas formation.
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Health Effects
Skin Contact

WARNING!!

HF contact with the skin and eyes can cause serious burns.
Symptoms of skin exposure to dilute HF are not felt
immediately, but deep burns can occur, leading in some cases
to permanent loss of tissue. For example, a person exposed to
5% HF for a number of hours through a pinhole in a glove lost a
phalanx of their finger.

Significant skin exposure to highly concentrated solutions may
lead to extremely low blood calcium levels (acute
hypocalcaemia), followed by heart attack and death. Burns
larger than 25 square inches (160 square cm) may result in
serious systemic toxicity. Solutions of less than 20% HF can
produce pain and redness with delay up to 24 hours after skin
exposure. 20 to 50% HF produces pain and redness within 8
hours, and solutions of more than 50% produce immediate
burning, redness and blister formation.

Eye Contact

HF can cause severe eye burns with destruction or opacification
of the cornea. Blindness may result from severe or untreated
exposures.

Inhalation

Inhalation of a high concentration of HF can result in burns of
the mucous membranes and may cause obstruction of the
airway and acute pulmonary edema. Acute symptoms may
include coughing, choking, chest tightness, chills, fever and
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cyanosis (bluish tone to the skin due to low blood oxygen
levels).

Ingestion

Ingestion of HF may result in severe burns to the mouth,
esophagus and stomach. Severe systemic effects such as
hypocalcaemia usually also occur.
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Safety Precautions

Preparation and Handling:

1.

All employees and students who are expected to work with
HF must be properly trained in its hazards, safe use and
handling. The Chemical Control Centre will not issue or
acquire HF to individuals who have not completed the
approved online training course. Please see the “Training”
section for additional information.

Prior to handling HF, employees and students must read
and understand the Safety Data Sheet (SDS). SDS’ are
managed by the Chemical Control Centre and are available
online at https://www.uwindsor.ca/chemical-control-
centre/308/material-safety-data-sheet-msds.

No employee or student handling HF shall work alone.

HF must be handled only in a properly functioning fume
hood. All chemical fume hoods are inspected annually. A
certification sticker will be applied to the face of the hood.
If certification is required for your chemical fume hood,
please contact the Chemical Control Centre.

HF must be used in the smallest possible amounts to
complete a specific experiment or task.

Functional safety showers and eye wash stations must be
readily available in the immediate work areas. Principal
Investigators are responsible for testing both safety
showers and eye wash stations within their labs on a
monthly basis. Please ensure that an inspection card is
attached to indicate testing.

Containers containing HF must be inspected for leakage
prior to handling.
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10.

11.

12.

Containers containing HF must be tightly closed when not
in use. Open containers must not be left unattended.

Compatible corrosion-resistant equipment is to be used
when dispensing HF. HF should be dispensed into sturdy
containers made of compatible materials. For more
information on chemical compatibility, please review the
SDS for the HF material you are using.

The following personal protective equipment must be used
when handling HF:
a) Goggles (synthetic, not glass)
b) Lab coat
c) Neoprene, nitrile or polyvinyl chloride (PVC) Gloves
(double glove as necessary)

The following items are recommended for large volume
applications.

a) Acid Resistant Apron
b) Face Shield
c) Shoe Covers

Care should be taken to prevent skin contact with gloves
that were used for handling HF, even when contamination

of the gloves is not suspected.

All employees and students working with HF should wash
their hands for twenty (20) seconds after working with HF.

7|Page



Storage

1.

4.

HF must be stored in a cool, dry place away from
incompatible materials. HF reacts with many materials
including concrete, glass, metals, water, other acids,
oxidizers, reducers, alkalis, combustibles and organics. It is
recommended that HF be stored within a plastic lined acid
cabinet when not in use. Alternatively, it can be stored
within a suitable secondary container and stored within a
metal acid cabinet. Secondary containers are available from
the Chemical Control Centre.

HF should be stored in containers made of polyethylene,
fluorocarbon plastic or carbon steel. HF must not be stored
in glass containers.

HF containers must be properly labeled with a University of
Windsor Workplace Label

For more information or to request University of
Windsor Workplace Labels, please contact the
Chemical Control Centre’s at 519.253.3000 ext. 3523
or ccc@uwindsor.ca.

The storage area should be clearly identified, be clear of
obstruction and be accessible only to trained personnel.

Secondary protective containers must be used when this
material is being stored or transported. The secondary
container must fully enclose the primary one, and must also
be made of polyethylene, fluorocarbon plastic or carbon
steel. Many household plastic storage containers can be
used in this role.
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Spills

Laboratories where HF is used must be equipped with a
proper spill kit. The dedicated spill kit for HF can be
purchased from a Chemical Control Centre.

In case of a small spill and you feel capable of addressing
the spill, follow these steps:

a.
b.
c.

Evacuate the area

Put on proper protective clothing

Use the spill kit to clean up the spill (follow the
instructions that come with the spill kit)

In case of a large spill:

a.
b.

Evacuate the area

If a fire, explosion or toxicity hazard exists, pull the
fire alarm and follow building evacuation
procedures. A person familiar with the situation
should discuss the issue with a Fire Warden.

Call the Chemical Control Centre at 519-253-3000
ext. 3523, (Weekdays 8:30 to 4:30). Advise them
that HF has been spilled. After hours call Special
Constable Services at ext. 911.

Do note re-enter the area until instructed to do so
by the Fire Department and/or Emergency
Response personnel.

For more information on Spill Response Procedures,

please visit the Chemical Control Centre’s website at

www.uwindsor.ca/ccc.
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Disposal
1. Used HF must be disposed of in accordance with the
University of Windsor’s Hazardous Waste Disposal Guide.
This manual can be found online at the Chemical Control
Centre website - www.uwindsor.ca/ccc

2. All HF waste must be placed in a chemically compatible
container which is labeled with a Hazardous Waste tag
indicating it contains HF.

3. To ensure safe disposal of HF waste it should not be mixed
with any other waste products unless advised by the
Chemical Control Centre.

4. Empty containers must be treated with caution as they
contain hazardous residues. Please handle empty HF
containers as hazardous waste. Empty containers should be
placed within a plastic liner and arrangements for disposal
should be made with the Chemical Control Centre.

/For more information on the disposal of Hazardous\

Wastes, please refer to the University of Windsor’s

Hazardous Waste Disposal Guide, available at
www.uwindsor.ca/ccc

For more information or to request pick-up, please
contact the Chemical Control Centre’s Hazardous
Materials Technician at ext. 3523.

- /
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Training

The Hydrogen Fluoride Online Safety training is an audiovisual
presentation that is designed for anyone who works with hydrogen
fluoride (HF). Any employees, students or faculty who have to use
HF in the course of their work must take this course. The course
covers topics like the nature of HF, health effects of exposure, safe
use and storage, and emergency procedures. Only individuals who
have successfully completed the University of Windsor’s Hydrogen
Fluoride Online Safety Training course will be able to acquire HF
from the Chemical Control Centre.

Hydrogen Fluoride training is available online at:

https://met.uwindsor.ca/consummatum/sites/hf/
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First Aid Treatment

Skin Contact

1.

Immediately (within seconds) proceed to a safety shower
and flood the affected body area thoroughly with large
amounts of water.

Remove all contaminated clothing, footwear and jewelry
while rinsing (remove goggles last; double bag
contaminated clothes).

If a 2.5% calcium gluconate gel is available, rinsing maybe
limited to 5 minutes. If it is not available, continue to flush
until medical help is available.

Apply calcium gluconate gel to the affected area by
massaged into skin while flushing with water. PVC, nitrile or
neoprene gloves must be worn while touching the victim.

While the victim is being rinsed with water, call Special
Constable Services at ext. 911. Indicate that a person was
exposed to hydrofluoric acid.

Apply calcium gluconate gel every 15 minutes and massage
continuously. If pain does not subside within 20 to 30
minutes, injections of a 5% calcium gluconate by a
professional medical practitioner may be required.

Continue applying calcium gluconate gel while transporting
the victim to the emergency room at Windsor Regional
Hospital. Either the first aider or a co-worker should go with
the victim to ensure that the ambulance goes to Windsor
Regional Hospital.
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8. Inform responders and all others that the exposure
involved hydrofluoric acid. Provide the medical personnel
with the “HF Medical Treatment Package”.
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Eye Contact

1.

Immediately proceed to an eye wash station and flush eyes
with water for at least 15 minutes. Hold the eyelids open
and away from the eye during irrigation. If the person is
wearing contact lenses, the lenses should be removed, if
possible.

While the eye is being rinsed with water, call Special
Constable Services at ext. 911. Indicate that a person was
exposed to hydrofluoric acid.

If available, flush eyes with a sterile 1-% calcium gluconate
solution. Do not apply calcium gluconate gel to eyes. It is
critical to irrigate beneath the eyelids.

Urgently, take the victim to the Windsor Regional Hospital
emergency room. Either the first aider or a co-worker
should go with the victim to ensure that the ambulance
goes to Windsor Regional Hospital.

Ice water compresses may be applied to the eyes while
transporting the victim to the emergency room at the
Windsor Regional Hospital.

Inform the medical personnel that the exposure involved

hydrofluoric acid. Provide the physician with the “HF
Medical Treatment Package”.
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Inhalation

1.

Remove victim from the exposure and get them to fresh air.

If the victim is not breathing, begin artificial respiration
immediately. Avoid mouth to mouth contact by using
mouth guards or shields.

Call Special Constable Services at ext. 911. Indicate that a
person was exposed to hydrofluoric acid.

Oxygen should be administered as soon as possible by a
trained individual.

Arrange transportation of the victim to Windsor Regional
Hospital. Either the first aider or a co-worker should go with
the victim to ensure that the ambulance goes to Windsor
Regional Hospital.

Inform the medical personnel that the exposure involved
hydrofluoric acid. Provide the physician with the “HF
Medical Treatment Package”. Trained personal may elect to
provide calcium gluconate (2.5%) by nebulizer.
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Ingestion

1.

Call Special Constable Services at ext. 911. Indicate that a
person was exposed to hydrofluoric acid.

Have the victim drink large amounts of water as quickly as
possible to dilute the acid. Do not induce vomiting or
administer activated charcoal.

Give victim several glasses of milk or about 100 ml of milk
of magnesia, Mylanta, Maalox, etc, or grind up and
administer up to 30 Tums, Caltrate or other antacid tablets
with water.

Arrange transportation of the victim to Windsor Regional
Hospital.

Inform the medical personnel that the exposure involved
hydrofluoric acid. Provide the physician with the “HF
Medical Treatment Package”.
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Medical Treatment

The summary of medical treatment information is contained in the
“HF Medical Treatment Package”. The Medical Treatment Package
must be taken along when transporting the victim to Windsor
Regional Hospital and provided to the medical personnel.

Designated Medical Facility:

Emergency Department
Windsor Regional Hospital
1995 Lens Avenue,
Windsor, Ontario N8W 1L9
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Hydrogen Fluoric Acid - First Aid Kit

1. Areas where HF is used must be equipped with the
following first aid supplies:

a)
b)
c)
d)

2.5% calcium gluconate gel (Hunter’s Pharmacy)
Neoprene, PVC or 8 mil thick nitrile gloves

Mouth guards or shields for artificial respiration
Milk of magnesia, Mylanta, Maalox, Tums, Caltrate
or other antacid tablets

2. Everyarea where HF is used must be equipped with the “HF
Medical Treatment Package”. The package must be readily
available to all workers and must contain the following:

a)
b)
c)

d)

The letter to the triage nurse and the attending
physician.

The “HF First Aid Report Form”, which is to be filled
out at the hospital.

Safety Data Sheet (SDS) of the HF materials being
used.

Nitrile gloves.

Please contact ccc for documents mentioned.

3. Allindividuals working in the area where HF is used must be
familiar with the location of the first aid supplies.
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Questions and comments related to this guide can be directed to:

Chemical Control Centre

Essex Hall B-37

401 Sunset Avenue

Windsor, Ontario N9B 3P4
ccc@uwindsor.ca
https://www.uwindsor.ca/chemical-control-
centre/309/hydrogen-fluoride-safety
519.253.3000 ext. 3523

Date Created: Thursday, January 30, 2025
Date Updated:
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