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A. Introduction

Guidelines for the Safe Use of Hydrofluoric Acid

Hydrofluoric acid (HF) has a number of physcal, chemical, and toxilogical propeties tha make
it especialy hazardousto handle. Both anhyd-oushydrofluoric acid and aqueoussolutionsare
clear, colorless, and highly corrosve liquids When exposed to air, anhydrousHF and
concentrated solutionsproduce pungent fumes, which are also dangeaous HF shaesthe
corrogve propeties commonto minega acids butpossesses the uniqueability to cause degp
tissue damage and systemic toxicity.

Prevention of expoaure or injury mug betheprimary god when working with HF. However,
any HF user mug beintimately familiar with the appropriate first aid in case of an exposure.

B. Physical Properties

Compound.
Synonyms:

CAS No:

Mol. Formula:
Mol. Weight:
Boiling point.
Specific gravity:
Vapor pressure:
Vapor density:
pKa:
Description:

Solubility:
Flammability:

hydrofluoric acid

hydrogen fluoride, fluoric acid, hydrofluoride, fluorine monohydrde
766439-3

HF

2001

68jF (20;C) a 760mmHg !

0.99at 19jF (-7iC)

400mmHg (34iF)

0.7 (air=1) !

3.15

colorless gas or fumingliquid. !Dsagreeable, pungent odorat lessthan 1
ppm

Miscible with water with release of heat

Nonflammable

C. Chemical Properties

Hydrofluoric acid etches glass, dueto the strong bondformed beween fluorideanionsand the
silicon moleculesin glass. It will also react with glazes, enamels, pottery, conaete, rubbe,
leather, many metals (especially cast iron) and many organic compounds Uponreaction with

metals, hydrogen gasis generated tha may pose an exploson hazard. HF should not bestored in

steel cylinde's for more than 2 years dueto potential over-pressurization from hydrogen gas

formation.
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Many chemicals containing fluoring, such as ammonium fluoride, sodium fluoride, sulfur
tetrafluoride, and ammonium bi-fluoride may react with acid or water to produe HF. If the
manne in which thefluorine compoundis used can create HF, follow the precautionsfor HF.O

D. Toxicity

1) Skin Contact

HF differs from other protic acids because thefluorideionreadily pendrates the skin, causng
thedestruction of deep tissuelayers. This process may continuefor daysif left untreated.
Strongacid conaentrations(over 506) Gause immediate, severe, buming pain and awhitish
discoloration of the skin which usudly proceedsto blister formation.O In contrast, the effects of
more dilute solutionsmay beddayed. Thelatency period for symptoms (redness, swelling, and
blistering) to appear after exposure to aqueousHF solutionsin the 20-50% rangemay beupto
eighthours. Solutionsless than 20% may not produce symptoms for up to twenty four hours.

Fluorideionsform insoluble salts with calcium and magnesium in bodiy tissue. Soluble salts
can form with other cations which dissodate rapidly causng further disruption and damageto
tissue Thesevere, throbbing pan assodated with HF bumsis thoughtto result from nerve
irritation dueto potassium cationsentering the extracellular space to compensate for reduced
calciumion concentrations

Fluoride poisoning is assodated with hypoalcemia (low calciumlevels), hypekaemia (high
potassum levels), hypomegnesemia (low magnesium levels), and sudden desth. Systemic
hypodcemia should be consdered arisk whenever skin bumsfrom concentrated HF exceed 25
in? (160cnY), or aboutthe size of the pam of your hand. Concentrated HF burnscan befatal if
only 2% of the body surface areais expo%d.

2) Eye Contact
HF contact with the eye can cause eye bumsand destruction of thecornea. Blindness results
from severe or untreated exposures.

3) Inhalation

Inhdation of HF vapors may cause Qaryngogasm, laryngesl edema, bronchogpasm and/or acute
pulmonay edema.O The symptoms of exposure are coughing, choking, chest tighiness, chills,
fever, and blue skin.

The Permissible Exposure Limit (PEL) set by theU.S. Occupaiond Safety and Health
Administration (OSHA) is atime weighted average exposure for 8 hours of 3 ppm TheNationd
Inditute for Occupaiond Safety and Health (NIOSH) has set thelmmediately Dangerousto Life
and Health (IDLH) level at 30 ppm (30 min).

4) Ingestion
Severe bumsto the mouth, esophayus and stomach may occur uponingestion of HF. The
ingestion of asmall amountof HF has resulted in degth.



5) Chronic Toxicity

HF has not been studied for chronic toxicity, in pat dueto thefact tha it is such astrongirritant.
There are studies tha examine the chronic toxicity fromlongterm, high exposure to fluaride
sats.

E. Working with Hydrofluoric Acid

1) Preparation

Before any researcher uses HF, they should dothefollowing:

¥Read an MSDSfor HF.

¥Read this doaument and conault thereferences be ow.

¥Review or create a Standad Operating Proceedure (SOP) for the processin which HF is
used, incorporating information contained in this document.

¥Know thefirst ad procedure in case of

¥Know wha to doin case of a spill.

¥Contact the CCB Safety Office (Allen Aloise, aloise@fas.harvard.edu, 496:8285)with
guestions

2) Designated Area

¥HF should always be handled ingde of afume hood which isidentified with asign stating
ange, Hydrofluoric Acid Used in this Area.O

¥The SOP should be poded or readily available near the designded area.

¥First Aid
- atubeof 2.5% calcium gluconae gd (consder severd tubesif large volumes of HF are

present) or Zephiran solution mug be present.

- thegd should bereplaced annudly

¥An HF spill kit should benearby.

¥Enaure you have ready access to a goodsupply of running water and know thelocation of
the safety shower and eyewash.

3) Personal Protective Clothing
When usng HF, you mug wear protective clothing:
¥ aboratory coa and acid resistant apron.
¥Close-toed shoes and long pants.
¥Goggles or full-face shield in conjundion with goggles.
¥Gloves
- nitrile exam gloves (consder doubke gloving) for brief use of dilute solutions
- heavy nitrile or neoprene gloves for concentrated solutionsor extended use of any
solution



4) Safe Laboratory Practices

¥Never work aloneor after hours with HF.

¥HF reacts with glass, which should never be used to store or trander it. Use chemicaly
compaible containers, such as those madefrom pdyethyleneor Teflon.

¥Enaure all containes of HF are clearly labded.

¥ Always work with a chemicaly compaible seconday containment tray.

¥Enaure HF containing vials and flasks are securely suppotted and notlikely to tip over.

¥Keep container's closed to minimize exposure and prevent etching of fume hoodglass from
HF vapors.

5) Transporting HF

If an HF containing solution mug betrangported from onelab area to another:

¥Place theobject in aclean, chemically compdible containe and close thelid.

¥Removeyour gloves before trangporting the container to avoid the possibility of chemical
contamination on your gloves spreading to doorhandles and other objects.

¥Or consde putting on asingle clean glovewith which to carry the container, leaving an
ungloved hand to open doors and handle other objects.

¥Or have alabmate open doors and handle objects for you.

6) Managing HF Containing Waste
¥Waste HF should beplaced in achemically compatible container tha is clearly labded with
aHazardousWaste tag and tha is compliant with all Harvard waste container pdicies (e.g.
seconday containment, closed cap, etc.).
¥Dispose of HF containing hazardouswaste containes following theusud hazardouswaste
disposal procedures.
¥Contact Harvard Environmental Health and Safety (EHS) with questions(495-2060)

F. First Aid

Often symptoms of HF exposure are ddayed for several hours after exposure. If you sugect you
may have been exposed to HF, butdo not experience any immediate symptoms, apply immediate
first aid anyway. A quick respong can subdantially reduae injury.

No person expod to HF should be allowed to go home or return to work withouthaving seen a
dodor who is aware of the nature and extent of the expoaure.

Skin

1) Immediately proceed to the nearest wash station/safety shower and wash the contaminated
areawith copiousamounts of running water for 5 minutes. Speed and thoroughnesin
washing off theacid is essential.

2) Removeall contaminated clothing while rinang.

3) While washing the affected area, have someonecall 911 for emergency medical assistance.



4) Continuousy massage calcium gluconde gd (available in the VWR stockroom) gently onand
aroundthearea of concern with gloved finge's (to prevent a possible seconday HF bums).
Thegd will turn white (CaF, precipitate) uponreaction with theacid. If calcium gluconae
gd isnotavailable, rindng mug continue

OR

Soak the affected areain, or apply compresses of, iced Zephiran solution (a 0.13% aqueous
solution of benzalkonium chloride).

5) Continueapplication of calcium gluconae gd or Zephiran soaking until further medical
treatment is available.

6) Proceed to a physcian for appropriate follow-up and/or treatment. Take calcium gluconae
gd with you.

Eyes

1) Immediately flush theeyes with water, preferably at an eyewash for at least 15 minutes.
Gently hold theeyelidsaway fromtheeye to fully irrigate theeye.

2) Do notapply 2.5% calcium gluconae gd to theeye.

3) While washing the eye, have someonecall 911for emergency medical assistance.

4) Flushing can belimited to five minutes if medical pesonné are immediately available to
administer sterile calcium gluconae (1%) solution (via continuous drip into eyes).

4) Proceed to a physcian for appropriate follow-up and/or treatment.

Inhalation of Vapors
1) Immediately move affected personto fresh air and call 911for medical assistance.

2) Keep victim warm, comfortable and quiet.
3) If breathing has stoppel, start artificial respiration at once.
4) Oxygen should beadministered as soonas possible by medical personnd.

5) Proceed to aphyscian for appropriate follow-up and/or treatment.



Ingestion
1) Have thevictim drink largeamounts of roomtemperature water as quickly as possible to

dilutetheacid. Do notindue vomiting. Do notgive anything by mouth to an unconsious
person.

2) Cdl 911 for medical assistance.

2) Give several glasses of milk or several ounaes of milk of magnesia, Mylanta, Maalox, or
antacid tablets with water. Thecalcium or magnesium in these subgances may act as an
antidote. Avoid administering bicarbondes at al cods, the carbondioxide byprodud could
severely injure thevictim.

4) Proceed to a physcian for appropriate follow-up and/or treatment.

G. Hydrofluoric Acid Spills

Read the GCCB Chemical Spill PolicyOavailable on the CCB Safety Webste
(www.chem.harvard.edu/safety/|absafety.php). This doaument provides criteriato assist in
evauaing when achemical spill can beaddressed by local researchers (minor spills) and when
outside hdp is necessary (major spills). It aso offers guidance on how to clean-up a minor spill.
No researcher isresponsble for addressing a spill themselvesif they are not comfortable doing
0, even if the spill meets the characteristics of a GninorOone

If amajor HF spill occurs, follow the Magjor Spill Protocol described in the CCB Chemical Spill
Policy:

1) Alert nearby coworkers and evacuae to a safe distance.

2) If afire, explogon, or toxicity hazard exists, pull thefire alarm and follow building evacuaion
procedures. A personfamiliar with the situaion should greet firefighters on Oxford Street
when they arrive and providetherelevant MSDSs.

3) If you have not pulled thefire alarm, close doors to affected areas and prevent re-entry. Put
up Do Not Enter signsor barier tape (available outssde CCB Safety Office).

4) Call the OpeaationsCenter at 5-5560t0 obtain assistance (they will contact EH& S,
Triumvirate, and/or the Fire Department). Call the CCB Safety Office at 6-8285to inform
them of thesituaion.

5) Do notre-enter thearea until ingructed to do so by the Fire Department or emergency

response personnd.

If aminor spill occurs and you feel tha you and your lab-mates are capable of addressing the
spill, follow the Minor Spill Protocol with the following modifications

¥Only HF specific absorbents should be used to address an HF spill. Typica spill absorbents
contain silica, which can react with HF to produee thetoxic gas silicon tetrafluonde

¥Obtain aHF spill kit fromyour lab or from outside of the CCB Safety Office.

¥ Carefully address the spill usng theHF spill kit.

¥Notify the CCB Safety Office.
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