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Standard Operating Procedures 
Laboratory Specific
Chemical:  Pentaborane
 
Please fill out the form completely.  Print a copy and insert into your

 Laboratory Safety Manual and Chemical Hygiene Plan.

Refer to instructions for assistance.

 

_____________________________________________________________________________
Department:________________________                        Date when SOP was written:_______  

 

Date when SOP was approved by the lab supervisor: ___________________     

 

Principal Investigator:___________________________________________________

 

Internal Laboratory Safety Coordinator/Lab Manager:___________________________________
 

Laboratory Phone:____________________   Office Phone:_____________________

 

Emergency Contact:____________________________________________________

                                        (Name and Phone Number)     
 

Location(s) covered by this SOP:__________________________________________

                                                               (Building/Room Number)
 _____________________________________________________________________________

Type of SOP:            Process            Hazardous Chemical             Hazardous Class
Purpose

(State the procedure the specific chemical is used for in lab/the purpose of the chemical) 
Physical & Chemical Properties/Definition of Chemical Group

CAS#:      

19624-22-7
Class:


Pyrophoric
Molecular formula:      
B5H9

Form (Physical State):
Colorless pungent liquid
Melting Point:                -46.8 °C
Boiling Point:

60.1 °C
Density:

0.618 g/mL
Flash Point:

CLOSED CUP: 86°F (30ºC) for pure material




Potential Hazards/Toxicity
LC50 rat: 7 ppm/4 hours exposure, 19 ppm/2 hours exposure; 67 ppm/5 minutes exposure.
Potential Health Effects:

Pentaborane may ignite and cause thermal burns. Evaporation of pentaborane from the skin is reported to create symptoms of frostbite. Pentaborane is only slowly eliminated from the body and can accumulate to cause toxic effects. Repeated exposures make a person more susceptible to subsequent exposures and periods of no exposure (e.g., weekends) allow partial recovery from toxic effects.
Symptoms may be delayed for up to 48 hours but have been reported to occur in as little as four minutes with exposure to very high concentration. In humans, minor intoxication has been reported to cause various central nervous system (CNS) symptoms, some of which are dizziness, drowsiness, blurred vision, fatigue, muscle spasms, hallucinations, memory loss, behavioral changes, poor judgment, lethargy, confusion, inability to concentrate, headache, nausea, vomiting, and feelings of constriction in the chest. Exposed persons were also reported to have conjunctivitis and reddening of the skin in the blush area. With moderate intoxication, humans had more obvious symptoms: thick, slurred speech; confused, sleepy appearance; transient spasmodic motion of the eyeball; drooping of the eyelids; and euphoria.

With severe intoxication, the following symptoms are reported in one or more exposed persons: spasms, nervous excitation, convulsions, disorientation, agitation, hallucinations, vision problems, fever, progressive lethargy, reddening of skin, hepatitis, liver failure, muscle incoordination and weakness, destruction of skeletal muscle, acidosis, cardiac arrest, breathing and circulatory problems, pneumonia, central nervous system damage, coma, and death.
Personal Protective Equipment (PPE)

· Allow no exposure to pentaborane liquid and vapor. User should take all precautions to prevent any exposure. Wear a NIOSH approved self-contained breathing apparatus with full face piece operated in a positive-pressure mode and a fully encapsulating, chemical resistant suit (Level A).
· Lab personnel intending to use/wear a respirator mask must be trained and fit-tested by ORS and should contact occhealt@uga.edu. This is a UGA requirement described in more detail in the UGA Respiratory Protection Plan and supported by the Office of Research Occupational Health and Safety Program. 

Engineering Controls
Facilities storing or utilizing this material should be equipped with an eyewash facility and a safety shower. 
A continuous air monitoring system for pentaborane should be in place prior to beginning work. Provide local exhaust ventilation at any points where leaks may occur. Use flanged or Swagelok™ fittings. Ground all containers before transfer is attempted. All piping that will contain pentaborane should be provided with nitrogen connections and valving in such a manner that a leaking section of the pipe can be purged with nitrogen and isolated from the rest of the system.
First Aid Procedures

POISON! Obtain immediate medical treatment in all cases. Symptoms may be delayed for up to 48 hours. Emergency and medical personnel should avoid possible exposure to pentaborane. Transport to a medical facility that has been informed about the hazards of pentaborane and is prepared to handle a pentaborane exposure case.

· Inhalation: Remove to fresh air. If not breathing, give artificial respiration, preferably mouth-to-mouth. If breathing is difficult, give oxygen. Keep warm and quiet.
· Skin Contact: Immediately flush skin with plenty of water for at least 15 minutes while removing contaminated clothing and shoes. Decontaminate skin by rinsing with 3% ammonia solution and flush with more water. Dispose of and handle contaminated clothing and shoes as waste pentaborane material.
· Eye Contact: Remove from exposure. Immediately flush eyes with plenty of water for at least 15 minutes, holding eyes open. Do not use ammonia solution in the eyes.
· Ingestion: Give two glasses of water and permit vomiting if nauseated. Never give anything by mouth to an unconscious person. 

Note to Physician: Serum boron level along with SGOT and SGPT can be used to confirm pentaborane exposure.

Special Handling and Storage Requirements
Precautions: Pentaborane should be considered pyrophoric. It can ignite explosively, but an explosion is not initiated by sudden shock, pressure, or high temperature. It reacts slowly with water at room temperature, releasing flammable hydrogen gas.

Do not breathe vapors or allow skin to be exposed to pentaborane.
Storage: Keep under dry nitrogen atmosphere at all times. Use only with clean, dry, completely enclosed systems that have been thoroughly purged with dry nitrogen or argon. When possible, use automated or remote controlled processes. Use only with adequate workplace ventilation. All lines and fittings should be visually inspected on a regular basis for the appearance of liquid or white solids at joints. Keep away from heat, sparks, flame, and direct sunlight. Keep from contact with oxidizing materials, highly oxygenated or halogenated compounds, or organic compounds containing reducible functional groups. Purge and decontaminate all equipment before opening to atmosphere. Thoroughly purge all lines before disconnecting pentaborane cylinder. 

Store in a cool, well-ventilated area, away from any ignition sources and direct sunlight.
Spill and Accident Procedure 

Carbon monoxide and/or carbon dioxide may be given off in a fire.  In the event of fire, evacuate and bar further entry.
Chemical Spill Dial 911   
24-7 On-Call Response to Research, Environment, Health or Safety Concerns Dial 2-5561 from a campus phone or 706-542-5561 from a non-campus line.
Spill – Follow the procedures set out in the UGA Chemical and Laboratory Safety Manual.  

[If there are any chemical-specific protocols for responding to a spill, insert them here or mark “none”:]

________________________________________________________________________________________________________________________________________________________________________
Medical Emergency Dial 911 
Life Threatening Emergency, After Hours, Weekends And Holidays – Dial 911 or the emergency phone numbers listed at the beginning of the UGA Chemical and Laboratory Safety Manual 

Note: All incidents that result in an injury or property damage must be reported to ORS / ESD using a University Incident/Accident Report. 
Non-Life Threatening Emergency – Follow the instructions in the UGA Chemical and Laboratory Safety Manual. 
Note: All incidents that result in an injury or property damage must be reported to ORS / ESD using a University Incident/Accident Report. 
Decontamination/Waste Disposal Procedure
For general hazardous waste disposal procedures, see Appendix H of the UGA Chemical and Laboratory Safety Manual. 

Chemical Specific Procedures: [to be inserted or marked as “none”] 
Safety Data Sheet (SDS) Location

UGA personnel can access Online SDS through a link in the upper left corner of the ESD home page (https://esd.uga.edu)  and logging in by using their UGA email user name and password.  

Protocol/Procedure

(Add specific description of procedure.)
Note: Any deviation from this SOP requires written approval from PI.

Documentation of Training (signature of all users is required)
· Prior to conducting any work with the chemical, designated personnel must provide training to his/her laboratory personnel specific to the hazards involved in working with this substance, work area decontamination, and emergency procedures.  

· The Principal Investigator must provide his/her laboratory personnel with a copy of this SOP and access to the SDS provided by the manufacturer.  

· The Principal Investigator must ensure that his/her laboratory personnel have attended appropriate laboratory safety training or refresher training within the last 12 months.

Principal Investigator SOP Approval

Print name __________________________Signature___________________________    

Approval Date:

I have read and understand the content of this SOP:

Name                                             Signature                                      Date 

_______________________                 ____________________________
____________


_______________________                 ____________________________
____________


_______________________                 ____________________________
____________


_______________________                 ____________________________
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