Selenium Hexafluoride

Selenium Hexafluoride (SeFs)
CAS 7783-79-1; UN 2194

Synonyms include sdenium fluoride and selenium (V1) fluoride.
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Per sons exposed only to selenium hexafluoride gas do not pose secondary

contamination risks.

At room temperature, selenium hexafluorideisa colorlessgas. It isnot highly
flammable, but when heated to high temperatures, it may decompose to produce toxic
fumes (fluoride and selenium). Vaporsfrom theliquified gasareinitially heavier than
air and spread along the ground. The odor of selenium hexafluoride may not provide
adequate war ning of hazar dous concentrations.

Selenium hexafluorideis absorbed by the lungs. Exposur e causes inflammation and
irritation of the skin, respiratory tract, and mucous membranes. Pulmonary edema may
also occur after inhalation. Contact with theliquified gas may cause burns, severe

injury, or frosthite.
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Description

Routes of Exposure

Inhalation

Sdenium hexafluoride is a colorless gas a room temperature. It is
corrosive and highly toxic. Sdenium hexafluoride should be stored
inacool, fireproof building withventilationaong the floor. Sdenium
hexafluoride isinsoluble in water.

Inhaded sdenium hexafluoride is a highly toxic, corrosive, and
irritating gas. It is absorbed from the lungs and is irritating to the
upper respiratory tract even at low concentrations. No data as to
odor threshold were located; odor may not provide an adequate
warning of potentially hazardous concentrations. Sdenium
hexafluoride vapor isheavier thanair, and asphyxiation in enclosed,
poorly ventilated, or low-lying areasis possible.

Childrenexposed to the same levels of slenium hexafluoride vapor
as adults may receive alarger dose because they have greeter lung
surface area:body weght ratios and higher minute volume:weight
ratios. Inaddition, they may be exposed to higher levels thanadults
in the same location because of their short stature and the higher
levels of sdlenium hexafluoride vapor found nearer to the ground.
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Selenium Hexafluoride

Sin/Eye Contact

Ingestion

Sour ces/Uses

Standardsand

Guiddines

Physical Properties

Incompatibilities

Direct contact with sdenium hexafluoride gas causes rapid and
severeeye and skinirritation or burns. Exposure to the liquified gas
may produce burns, savereinjury or frostbite.

Childrenare more vulnerable to toxicants affecting the skin because
of ther rdatively larger surface areacbody weight ratio. In addition,
they may be exposed to higher levels than adultsinthe same location
because of thar short stature and the higher levels of selenium
hexafluoride found nearer to the ground.

Sdenium hexafluorideis a gas at room temperature and ingestionis
therefore unlikely.

Sdenium hexafluoride is prepared by passing gaseous fluoride over
finely divided selenium in a copper vesd.

Sdlenium hexafluoride is used as a gaseous dectrica insulator.

OSHA PEL (permissible exposure limit) = 0.05 ppm, as sdenium.
NIOSH IDLH (immediately dangerousto life or hedth) = 2 ppm.

Description: Colorless gas.

Warning properties: none

Molecular weight: 192.95 ddtons

Boiling point (760 mm Hg): sublimes at -51.88 °F (-46.6 °C)
Freezing point: - 59.44 °F (-50.8 °C)

Vapor pressure: 651.2 mm Hg at -55.66 °F (-48.7 °C)
Gasdensity: 6.7 (ar = 1)

Soecific gravity: 3.25 at -28 °C (water = 1)

Water solubility: insoluble

Flammability: not flammable

Flammable range: not flammable

Sdenium hexafluoridereactswithwater. Sdenium hexafluorideaso

reacts with ammonia gas at 200 °C to give sdenium, nitrogen, and
hydrogen fluoride,
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Selenium Hexafluoride

Health Effects

f
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Selenium hexafluoride gasis corrosive and severely irritating to skin, eyes, and mucous
membranes. Inhalation of selenium hexafluoride resultsin respiratory distress and
pulmonary edema. Contact with the skin or eyes producesirritation and lacrimation, and
can result in chemical burns, permanent tissue damage, or blindness. Contact with the
liquified gas may cause burns, severeinjury, or frosthite.

Selenium hexafluoride decomposesinto selenium and hydrofluoric acid on contact with
moisture. No information was found as to whether the health effects of selenium
hexafluoridein children are different than in adults. Exposure to selenium hexafluoride
produces severerespiratory problemsand individuals with pre-existing breathing
difficulties or skin disease may be mor e susceptibleto its effects.

J

Acute Exposure

Respiratory

Dermal

Sdenium hexafluoride decomposes into sdenium and hydrofluoric
acid on contact with moisture. Onset of irritation is immediate, but
pulmonary edema may be delayed severa hours. Burns and damage
to the eyes are progressve while any unneutrdized fluoride ion
remans.

Children do not aways respond to chemicasin the same way that
adults do. Different protocols for managing thar care may be
needed.

Sdenium hexafluoride produces irritation of the respiratory-tract,
and can lead to pulmonary edema and degth.

Childrenmay be more vulnerable to corrosive agents because of the
smadler diameter of their airways.

Childrenmay be more vulnerable because of rdaivey higher minute
ventilation per kg and failure to evacuate an area promptly when
exposed.

Sdenium hexafluorideisa skin irritant. Contact withthe liquified gas
may cause burns, severe injury or frosthite. Burns are progressve
while any unneutralized fluoride ion remains.

Because of their rdatively larger surface arearbody weight ratio,
children are more vulnerable to toxicants affecting the skin.
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Selenium Hexafluoride

Ocular/Ophthalmic Sdeniumhexafluoridegas can cause eye irritationand damage tothe
cornea, exposure to the liquified gas can cause severe damage or
blindness. Damageto the eyesis progressive while any unneutralized
fluoride ion remains.

Potential Sequelae Tissue damage may be permanent; damage to the eyes may cause
blindness. Exposure to sdenium hexafluoride may result in
electrolyte imbaance Selenium hexafluoride may trigger eectrolyte
imbaance smilar tothat dicited by hydrogenfluoride, Snce sHenium
hexafluoride readily decomposesto sdeniumand hydrogen fluoride
upon contact with moisture. Refer to the Medica Management
Guideinesfor hydrogen fluoride for additiond information.

Chronic Exposure Repeated contact withlow concentrations of selenium hexafluoride
may cause dermatitis, sysemic toxicity characteristic of chronic
selenium exposure, or fluoross, a degenerative bone condition.

Chronic exposure may be more serious for childrenbecause of their
potential longer latency period.

Carcinogenicity Sdenium hexafluoride has not been classified for carcinogenicity.
Reproductive and
Developmental Effects No studieswerel ocated that addressreproductive or developmentd

effects of selenium hexafluoride in humans. Sdenium hexafluoride is
not included in Reproductive and Developmental Toxicants, a
1991 report published by the U.S. General Accounting Office
(GAO) that ligs 30 chemicas of concern because of widdy
acknowledged reproductive and developmental consequences.
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Selenium Hexafluoride

Prehospital M anagement

\

Victims exposed only to selenium hexafluoride gas do not pose contamination risksto
rescuers.

Selenium hexafluorideis corrosive and irritating to mucous membranes, skin, eyes, and
the respiratory system. Acuteinhalation exposure may lead to respiratory distressand
noncar diogenic pulmonary edema.

Thereisno antidote for selenium hexafluoride. Treatment consists of respiratory and
cardiovascular support. y

Hot Zone Rescuers should betrained and agppropriately attired before entering
the Hot Zone. If the proper equipment isnot available, or if rescuers
have not been trained in its use, assstance should be obtained from
a locd or regiond HAZMAT team or other properly equipped
response organization.

Rescuer Protection Sdenium hexafluoride is a highly toxic gas, it is corrosve and
severdly irritating to the eyes, mucous membranes, respiratory tract,
and skin. Sdenium hexafluorideis not flammable, but when hegted,
decomposes to produce irritating, corrosive, and/or toxic gases.

Respiratory Protection: Postive-pressure, self-contained breathing
apparatus (SCBA) is recommended in response situations that
invove exposure to potentidly unsafe levds of sdenium
hexafluoride,

Sin Protection: Chemicd-protective clothing is recommended
because sdenium hexafluoride can cause skin irritation and burns.
Fully encgpsulating, vapor protective clothingshould bewornto deal
with spills or lesks with no fire.

ABC Reminders Quickly establish a patent airway, ensure adequate respiration and
pulse. If trauma is suspected, maintain cervicd immobilization
manudly and apply acervicd collar and abackboard whenfeasible.

Victim Removal If victims can walk, lead them out of the Hot Zone to the
Decontamination Zone. Victims who are unadle to walk may be
removed on backboards or gurneys, if these are not available,
carefully carry or drag victims to safety.
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Selenium Hexafluoride

Decontamination Zone

Rescuer Protection

ABC Reminders

Basic Decontamination

Transfer to Support Zone

Support Zone

Congder appropriate management of anxiety in vidims with
chemically-induced acute disorders, especidly children who may
suffer separation anxiety if separated from a parent or other adullt.

Patients exposed only to sdenium hexafluoride vapor who have no
skinor eyeirritation may be transferred immediately to the Support
Zone. Other patients will require decontamination as described
below.

If exposure levels are determined to be safe, decontamination may
be conducted by personnel wearing alower level of protectionthan
that worn in the Hot Zone (described above).

Quickly establish a patent airway, ensure adequate respiration and
pulse. Sahilize the cervicd spine with acollar and a backboard if
traumais suspected. Administer supplementa oxygen as required.
Assg ventilation with a bag-valve-mask device if necessary.

Vidtims who are able may assst with their own decontamination.
Decontamination isimportant as burns and damage to the eyes are
progressve while any unneutraized fluoride ion remains.

Flush exposed skin and hair with copious amounts of water. Wash
with soap and rinse thoroughly with water. Use caution to avoid
hypothermia when decontaminating victims, particularly children or
the ddely. Use blankets or warmers after decontamination as
needed.

Fush exposed or irritated eyes with tepid water for 15 minutes.
Remove contact lensesif easily removable without additiond trauma
to the eye. Continue eye irrigation during other basic care and
trangport. If pain or injury is evident, continue irrigation while
transferring the victim to the Support Zone.

Consder appropriate management of chemicdly contaminated
childrenat the exposure site. Provide reassurance to the child during
decontamination, especialy if separation from a parent occurs.

As soon as basc decontamination is complete, move the victim to
the Support Zone.

Be certain that victims have been decontaminated properly (see
Decontamination Zone, above). Vidims who have undergone
decontamination or have been exposed only to vapor pose no

6

Prehospital Management

ATSDR



Selenium Hexafluoride

ABC Reminders

Additional Decontamination

Advanced Treatment

Transport to Medical Facility

serious risks of secondary contaminationto rescuers. Insuch cases,
Support Zone personnel require no specialized protective gear.

Quickly establish a patent airway, ensure adequate respiraion and
pulse. If trauma is suspected, maintain cervicd immobilization
manualy and apply acervica collar and abackboard whenfeasible.
Administer supplemental oxygen as required and establish
intravenous access if necessary. Place on a cardiac monitor, if
avaladle.

In cases of contact with liquid (compressed gas), gently wash
frosted skin with water; gently remove clothing from affected area.
Dry with clean towels and keep victim warm and qui€t.

Continue irrigating exposed skin and eyes, as gppropriate.

Treat cases of respiratory compromise, coma, Or excessve
pulmonary secretions with respiratory support using protocols and
techniques available and within the scope of training. Some cases
may necessitate procedures such as endotrachea intubation or
cricothyroidotomy by properly trained and equipped personnd.

Treat patients who have bronchospasm with an aerosolized
bronchodilator such as abuterol. Administer corticosteroids as
indicated to pdaients who have persgent wheezing or
hypersenstivity pneumonitis.

Congder racemic epinephrine aerosol for children who develop
gtridor. Dose 0.25-0.75 mL of 2.25% racemic epinephrine solution
in water, repeat every 20 minutes as needed, cautioning for
myocardid variability.

Patients who are comatose, hypotensve, or having seizures or
cardiac arrhythmias should be treated according to advanced life
support (ALS) protocols.

Only decontaminated patients or patients not requiring
decontamination should be transported to a medical facility. “Body
bags’ are not recommended.

Report to the base station and the recelving medicd facility the
condition of the patient, treetment given, and estimated time of
arivd a the medica facility.

ATSDR + Prehospital Management 7



Selenium Hexafluoride

Multi-Casualty Triage

Consult withthe base station physicianor the regiond poison control
center for advice regarding triage of multiple victims.

Patients who are serioudy symptomatic (as in cases of chest
tightness or wheezing), and patientswho have histories or evidence
of sgnificant exposure should be transported to amedicd fadility for
evauaion. Others may be discharged at the scene after thar names,
addresses, and telephone numbersare recorded. Those discharged
should be advised to seek medicd care promptly if symptoms
develop (see Patient Information Sheet below).

8

Prehospital Management

ATSDR



Selenium Hexafluoride

Emergency Department M anagement

Patients do not pose a contamination risk to hospital personnel.

Selenium hexafluorideis corrosive and irritating to mucous membranes, skin, eyes, and
therespiratory tract. Acute inhalation exposure may lead to respiratory distressand
noncar diogenic pulmonary edema.

Thereisno antidote for selenium hexafluoride. Treatment consists of respiratory and

cardiovascular support.

\

/

Decontamination Area

ABC Reminders

Unless previoudy decontaminated, al victims with skin or eye
irritation require decontamination as described below. All other
patients may be transferred immediately to the Critical Care Area.

Because of thar rdatively larger surface areabody weight ratio,
childrenare more vulnerable to toxicants absorbed through the skin.
Also emergency room personnd should examine children’ smouths
because of the frequency of hand-to-mouth activity among children.

Treat cases of respiratory compromise, coma, Or excessve
pulmonary secretions with respiratory support using protocols and
techniques available and within the scope of traning. Some cases
may necessitate procedures such as endotrachedl intubation or
cricothyroidotomy by properly trained and equipped personnd.

Treat patients who have bronchospasm with an aerosolized
bronchodilator such as abuterol. Administer corticosteroids as
indicated to pdients who have perssent wheezing or
hypersengtivity pneumonitis

Congder racemic epinephrine agrosol for children who develop
gridor. Dose 0.25-0.75 mL of 2.25% racemic epinephrine solution
in water, repeat every 20 minutes as needed, cautioning for
myocardid variability.

Paients who are comatose, hypotensive, or have seizures or
ventricular arrhythmiasshould betreated inthe conventiona manner.
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Selenium Hexafluoride

Basic Decontamination

Critical CareArea

ABC Reminders

Inhalation Exposure

Skin Exposure

Patients who are able may assist with their own decontamination.
Decontamination isimportant as burns and damage to the eyes are
progressve while any unneutralized fluoride ion remains.

Hush exposed sin and har with water for 2 to 3 minutes
(preferably under a shower), then wash thoroughly with mild soap.
Rinsethoroughly withwater. In case of frostbite injury, irrigatewith
lukewarm (42 °C) water according to standard treatment. Use
caution to avoid hypothermia when decontaminating victims,
particularly children or the ederly. Use blankets or warmers after
decontamination as needed.

Hush exposed eyes with plain tepid water for at least 15 minutes.
Remove contact lensesif easlly removable without additiond trauma
to the eye. If pain or injury is evident, continue irrigation while
trangporting the patient to the Critical Care Area.

Be certain that appropriate decontamination has been carried out
(see Decontamination Area above).

Evduate and support arway, breathing, and circulation asin ABC
Reminders a@ove under Decontamination Zone. Establish
intravenous access in serioudy il patients if this has not been done
previoudy. Continuoudy monitor cardiac rhythm.

Petientswho are comatose, hypotensive, or have seizuresor cardiac
arrhythmias should be treated in the conventional manner.

Adminiger supplemental oxygen by mask to patients who have
respiratory symptoms. Tresat patientswho have bronchospasmwith
an aerosolized bronchodilator such as dbuterol.  Administer
corticosteroidsasindicatedto patientswho have perd stent wheezing
or hypersengtivity pneumonitis.

Consder racemic epinephrine aerosol for children who develop
sridor. Dose 0.25-0.75 mL of 2.25% racemic epinephrine solution
in water, repeat every 20 minutes as needed, cautioning for
myocardid variability.

If the skin was in contact with selenium hexafluoride gas chemica
burns may occur; treat as thermal burns. Fush exposed skinfor at
leest 20 minutes. Contact with the liquified gas may produce
frogthite. In case of frogtbite injury, irrigate with lukewarm (42 °C)
water according to standard trestment. Burns may be treated with
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Selenium Hexafluoride

Eye Exposure

Antidotes and
Other Treatments

Laboratory Tests

Disposition and
Follow-up

Delayed Effects

Patient Release

Follow-up

a cadum gluconate ge or durry in water or glycerine to remove
fluoride ions and relieve pain.

Because of ther rdaively larger surface areacbody weight ratio,
children are more vulnerable to toxicants affecting the skin.

Continueirrigetion for a least 15 minutes. Incase of frogtbiteinjury,
ensure that thorough warming with lukewarm water or sdine has
been completed. Test visual acuity. Examine the eyes for corned
damage and treat appropriately. Immediately consult an
ophthalmologist for patients who have corned injuries.

There is no antidote for sdenium hexafluoride. Treatment is
supportive of respiratory and cardiovascular functions.

Routine laboratory studies for al exposed patients include CBC,
glucose, and eectrolyte determinations. An EKG should be
performed if Sgnificant exposure is suspected. Patients who have
respiratory complaints may require pulse oximetry (or ABG
messurements), chest radiography, and pesk-flow spirometry.

Consder hospitdizing patients who have histories of sgnificant
inhdation exposure and are symptométic (e.g., chest tightness or
wheezing).

Pulmonary edema may be delayed for severd hours after inhdation
exposure. Burns and damage to the eyes are progressive while any
unneutralized fluoride ion remains.

Petients who remain asymptométic for 24 hours after exposure may
be discharged with ingructions to seek medical care promptly if
symptoms develop (see the Selenium hexafluoride—Patient
Information Sheet below).

Obtain the name of the patient’s primary care physician so that the
hospital can send a copy of the ED vist to the patient’s doctor.

If ggnificant inhalation or skin contact has occurred, monitor
pulmonary function.
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Selenium Hexafluoride

Reporting

Patients who have cornedl injuries should be reexamined within
24 hours.

If awork-related incident has occurred, youmay be legdly required
to file areport; contact your state or loca health department.

Other persons may il be at risk in the setting where this incident
occurred. If the incident occurred in the workplace, discussing it
with company personnel may prevent future incidents. If a public
hedlth risk exigts, natify your state or local hedth department or
other respons ble public agency. Whenappropriate, inform patients
that they may request an evauation of their workplace fromOSHA
or NIOSH. See Appendix 11 for aligt of agenciesthat may be of
assistance.
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Selenium hexafluoride
Patient I nfor mation Sheet

Thishandout providesinformationand follow-up ingructionsfor persons who have been exposed to sdenium
hexafluoride,

What is selenium hexafluoride?
Sdenium hexafluoride is a corrosive, colorless gas. Sdenium hexafluoride is used as a gaseous dectrical
insulator.

What immediate health effects can be caused by exposure to selenium hexafluoride?

Low levels of sdenium hexafluoride in the ar can irritate the eyes, nose, throat, and lungs and cause cough,
chest tightness, and shortness of breeth. Higher levels can cause a build-up of fluid in the lungs, which may
cause degth. If the liquified gas comesin contact withthe skinor eyes, it can cause severe burns or frostbite.
Generdly, the more serious the exposure, the more severe the symptoms.

Can salenium hexafluoride poisoning be treated?
Thereis no antidote for selenium hexafluoride, but its effects can be treated and most exposed persons get
wdll. Serioudy exposed persons may need to be hospitalized.

Areany future health effectslikely to occur?

In rare cases, after exposure to sdlenium hexafluoride, certain persons can develop dlergiesin which even
amal exposures to selenium hexafluoride or other irritantscantrigger skinirritation. Therefore, it isimportant
to tell your doctor that you have been exposed to selenium hexafluoride.

What tests can be doneif a person has been exposed to selenium hexafluoride?

Specific tests for the presence of selenium hexafluoride in blood are not available. If a severe exposure has
occurred, respiratory functiontests and a chest x-ray may show whether damage has been done to the lungs.
Tedting is not needed in every case.

Where can moreinformation about selenium hexafluoride be found?

More informationabout sdeniumhexafluoridecanbe obtained fromyour regiona poison control center; your
state, county, or local hedlth department; the Agency for Toxic Substancesand Disease Registry (ATSDR);
your doctor, or adinicinyour areathat speciaizesin occupationa and environmenta hedlth. If the exposure
happened at work, you may wish to discuss it with your employer, the Occupationa Safety and Hedlth
Adminigratiion (OSHA), or the Nationd Ingtitute for Occupational Safety and Health (NIOSH). Ask the
person who gave you this form for help in locating these telephone numbers,
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Follow-up Instructions

K eep this page and take it with you to your next gppointment. Follow only the ingtructions checked below.

[1 Cdl your doctor or the Emergency Department if you devel op any unusud signs or symptoms within the
next 24 hours, especialy:

» coughing, wheezing, difficulty breething, shortness of breeth, or chest pain
* increased pain or adischarge from your eyes
v increased redness or pain or a pus-like discharge in the area of a skin burn

[ ] No follow-up gppointment is necessary unless you develop any of the symptoms listed above.

[ ] Cdl for an gppointment with Dr. in the practice of
When you cdl for your gppointment, please say that you were trested in the Emergency Depa‘[ment a
Hospitd by and were advised
tobeseenaganin days.
[ ] Return to the Emergency Department/ Clinic on (date) a

AM/PM for afollow-up examination.

[ ] Do not perform vigorous physica activitiesfor 1 to 2 days.

[ ] You may resume everyday activities including driving and operating machinery.

[ ] Do not returntowork for ___ days.

[ ] You may return to work on alimited basis. See ingtructions below.

[ ] Avoid exposure to cigarette smoke for 72 hours, smoke may worsen the condition of your lungs.

[ ] Avoid drinking alcoholic beveragesfor at least 24 hours; alcohol may worsen injury to your
stomach or have other effects.

[ ] Avoid taking the following medications:

[ ] You may continue taking the following medication(s) that your doctor(s) prescribed for you: _

[ ] Other ingructions.

*  Providethe Emergency Department withthe name and the number of your primary care physcianso that
the ED can send him or her arecord of your emergency department visit.

* You or your physician can get more information on the chemica by contacting:

or , or by checking out the following Internet
Web sites. ;
Signature of patient Date
Signature of physician Date
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