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LABORATORY SAFETY FACT SHEET #25

Some chemicals can undergo slow reaction while in storage to form other materials which are
inherently unstable and prone to violent decomposition, i.e. time-sensitive chemicals.  An example
of this occurred at UCSB in 7/05 when an old lecture bottle cylinder of anhydrous hydrogen
fluoride spontaneous exploded; fortunately no one was injured.   It is therefore important to
understand what these materials are and how to properly manage them.  The most commonly
recognized time-sensitive chemicals include the following:

Gases:   Vendors recommend that corrosive gases (acids/bases) be consumed or disposed of
within 2 years.  This can be due to two reasons:  Some acids slowly buildup dangerous pressures
of hydrogen gas due to a reaction of the corrosive with the cylinder walls; or the corrosive will
attack the internal or external metal fittings of the cylinder resulting in leaks, or frozen valves.
Examples:

· Hydrogen fluoride, anhydrous (hydrogen pressure buildup and cylinder corrosion)
· Hydrogen bromide, anhydrous (hydrogen pressure buildup and cylinder corrosion)
· Hydrogen sulfide, anhydrous  (anecdotal reports of pressure buildup)
· Hydrogen cyanide, anhydrous (violent polymerization can occur)
· Hydrogen chloride, anhydrous (corrosion of fittings and cylinder)

Solids/Liquids:   For a good overview of these hazards see the article at:
http://dx.doi.org/doi:10.1016/j.chs.2004.05.017   Note that organic solvents which form
peroxides (e.g. ethers) are the most common materials in this category and can be found in
most campus labs.   The other classes of materials addressed in the article are:  multi-nitro
compounds (e.g. picric acid); chloroform; formic acid; alkali metals; metal fulminates; and heavy
metal acetylides.

It should also be noted that there is a difference between a time-sensitive chemical and a shock-
sensitive chemical (not addressed here).   The former can become the latter, but there are shock-
sensitive chemicals that are always so and do not require time to develop. However, these will
rarely be found in campus labs, except possibly in Chemistry.

MANAGEMENT OF TIME-SENSITVE CHEMICALS
For a review of good management practices, also see the article noted above.
However, the most fundamental management tasks are to:

a. know what you have in stock
b. date materials that are time-sensitive
c. purge them regularly

For further information contact the EH&S Laboratory Safety Specialist at x-4899

TIME-SENSITIVE CHEMICALS
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Appendix B: Chemical Resistance of Common Lab Gloves 
 
This information has been integrated into the CHP and can now be found on page 40.  
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Appendix C: MRL Emergency Operations Plan  
 
This appendix reproduces the MRL Emergency Operations Plan (also Emergency Action 
Plan & Fire Prevention Plan), accessed on 3/29/23 via  
 
http://www.mrl.ucsb.edu/mrl-emergency-operations-plan  
 

Materials Research Laboratory 
UCSB Building 615 

Emergency Operations Plan 
AKA Emergency Action Plan & Fire Prevention Plan 

This plan is adopted by the MRL on June 17, 1998 
Craig Hawker, Director 

 
SUMMARY 
In the event of a fire alarm or other emergency evacuation, all persons are to leave the 
MRL Building and to assemble on the sidewalk at the southwest corner of Engineering 
II. See area map for location. In the event of a major earthquake, all persons are to seek 
shelter in a door frame or other protected space. After the earthquake stops, and as soon 
as it is safe, all persons are to exit the building and to assemble on the sidewalk at the 
southwest corner of Engineering II. See area map. 
 
MRL EMERGENCY PERSONNEL 
Amanda Strom is the Hazard Communication Coordinator (HCC) for the MRL. She is 
also a member of the campus Emergency Response Team (ERT) and responsible for 
most utility and construction issues affecting the MRL Building. She can be reached at 
x7925 or by e-mail at amanda@mrl.ucsb.edu. His office is on the second floor in Room 
2066F. Sara Bard is the Management Services Officer for the MRL as well as the 
Alternate HCC. She can be reached at x8519 or by e-mail at joni@mrl.ucsb.edu. Her 
office is located on the second floor in Room 2066E. 
 
PREPARATIONS 
The MRL shall maintain an Emergency Response Kit and it shall be stored in 
the 2nd floor kitchen (Rm 2042). This kit shall contain at least an AM-FM portable radio, 
a flashlight, extra batteries, and a first aid kit. First aid kits shall be kept in the 2nd floor 
kitchen (Rm 2042), 3rd floor kitchen (Rm 3026), TEMPO 1023, and vestibule between 
Polymer lab and TEMPO (Rm 1137). Chemical spill cleanup kits shall be kept in 
the vestibule between Polymer lab and TEMPO (Rm 1137), and 1278 (contact Amanda 
Strom for access). Laboratories, offices, and storage areas are to be kept in a safe fashion 
and in compliance with all environmental and safety regulations and good practice. All 
tall furniture is to be secured so that it will not fall over in an earthquake. All chemicals 
are to be stored in an appropriate and compatible manner. Chemical bottles are to be 
secured against falling during an earthquake. Researchers and other individuals are 
strongly encouraged to have copies of valuable and irreplaceable information stored 
away from campus, so that it is both safe and accessible if a building is temporarily or 
permanently closed. At least one member of the MRL technical staff should be a member 
of the campus Emergency Response Team (ERT). This person will receive training in 
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hazardous materials, drill with the campus team, and may be called upon to assist the 
team in a campus emergency. An up to date home telephone list is to be maintained and 
distributed to key MRL personnel. All MRL personnel are expected to be familiar with 
their role as stated in this document. 
 
INFORMATION SOURCES IN AN EMERGENCY 
In many emergencies, the campus will send a message to every voice mailbox on campus 
with a report about the status of the campus and any expectations about whether 
employees are expected to come to work. The procedure to check one's voice mailbox 
from off campus is to call 893-8800, enter the last 4 digits of one's campus phone number 
when prompted for the mailbox number, press the * key, and then enter the 4 digit 
password when prompted. The following radio stations should have information about 
emergency conditions: KCSB 91.9 FM, KTMS 1250 AM, KUHL 1440 AM Santa Maria, 
and KVEN 1450 AM Ventura. KEYT Channel 3 and KCOY Channel 12 may have 
information on TV. The campus has set up an out of area telephone line for emergency 
information that is expected to survive a regional disaster. Calls are 55¢. The number is 
(900) 200-8272. Conditions of state highways are provided by Cal Trans at (800) 427-
7623. If the Emergency Operations Center is operational, they may have a recorded 
message about campus status at 893-8690. See also Campus Emergency Information 
 
EMERGENCY DURING WORKING HOURS 
Emergency Affecting the Entire Campus  
If there is an emergency that affects the entire campus, but the MRL seems relatively 
safe, such as an earthquake, brush fire, or flood, the first duty would be to determine the 
actual status of the MRL building. Is anyone injured? Were any chemicals released? Is 
there any obvious damage to the building? Are communications functional? If there is no 
compelling reason to leave, personnel should stay at work keeping out of other hazardous 
areas, staying out of gridlocked traffic, and staying out of the way of emergency workers. 
The HCC or Alternate should determine if the Emergency Operations Center (EOC) has 
been activated. If it has, the HCC should see to it that a Departmental Emergency Status 
Report is filled out and delivered to the EOC. It should be faxed to x8659, if possible. If 
fax is not possible, it should be carried to the EH&S Building, Bldg. 565, room 1045. 
This building is on the north side of campus between the Facilities Yard and the Rec-Cen 
on Mesa Road. The HCC should then check for any additional information and let the 
rest of the department know about the status of the campus and community. As a member 
of the ERT, the HCC may be called to work with the ERT during a campus emergency; if 
this happens, the Alternate HCC will assume all HCC duties at the MRL Building. 
 
Evacuation of MRL Building  
If it becomes necessary to evacuate the building or if any building alarm calls for 
evacuation, then every person should do so as quickly as possible. Even if the alarm is 
known to be a test or an exercise, all persons are required to exit the building. No one is 
assigned the duty of forcing anyone else to leave. If possible, people should bring their 
valuables and lock their doors behind them as they leave the building. All people leaving 
the building from the upper floors should use the stairs and not use the elevator. At this 
time, there are no disabled persons working in the MRL Building that would require 
assistance leaving the building. Should a disabled person begin working at the MRL, 
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someone will be assigned to assist them in an emergency evacuation. After leaving the 
building, all people should assemble at the Emergency Assembly Point (EAP) which is 
on the sidewalk at the southwest corner of Engineering II, see area map for location. 
Should it be unsafe to assemble there, then people should assemble at the courtyard in 
front of (north of) the Geology Building. If possible, the Emergency Response Kit should 
be brought to the EAP by Jennifer Ybarra or, if she cannot, by Melissa Ruiz. No one is to 
re-enter the building until authorized to do so by County Fire or by UCSB Emergency 
Personnel. After a big earthquake or other severe incident, the building may be closed for 
several days or longer. At the EAP, each person working in each area of the building 
should gather with the other people from that area to determine if there is anyone 
missing. Building areas would include the third floor, the second floor, the team room, 
the TEMPO lab, the Polymers lab, the Spectroscopy lab, and the X-Ray lab. A personnel 
status report should be passed on to the HCC or the MSO as soon as possible. If the Fire 
Department or other Emergency Responders are called to the MRL Building, the HCC or 
MSO will meet them at the MRL Building Fire Alarm Panel Box as soon as possible 
after an alarm and will then inform them about the status of the building and especially 
its personnel. The Fire Alarm Panel Box is located on the first floor, just outside the 
building on the south side, near the door to room 1278. In a campus wide incident, the 
HCC will see to it that a Departmental Emergency Status Report is filled out and 
delivered to the EOC as described above in Emergency Affecting the Entire Campus. 
 
EMERGENCY AFTER HOURS 
In the event of an emergency when people are not at work, people should come to work 
at the usual time, provided it is reasonably safe to do so and provided that roads are 
passable. Each individual needs to take personal responsibility for their decision about 
whether it is possible to come to work or not. News about campus status, road conditions, 
etc. may be found through sources listed above under "INFORMATION SOURCES IN 
AN EMERGENCY". HCC and laboratory Development Engineers should attempt to 
come to the MRL to determine the status of the building and its laboratories. 
 
EMERGENCY MANAGEMENT 
Additional details about how to deal with the problems that follow are provided in the 
UCSB Laboratory Safety Program-Chemical Hygiene Plan black 3-ring binder in the 
section under Emergency Management. This binder should be available in every MRL 
laboratory and is accessible on-line at: http://ehs.ucsb.edu 
 
During an Earthquake  
Do not rush outdoors. Most injuries occur from falling glass, plaster, bricks, debris, and 
electrical lines as people are leaving the building. Stay put during the initial shaking. 
Protect yourself. If possible sit or stand against a wall or doorway, or get under a fixed 
object (desk, table, etc.) Otherwise, cover your head and protect your body until the 
shaking stops. Stay away from all glass surfaces and windowed hallways (windows, 
mirrors, etc.) and cabinets and bookshelves. ABOVE ALL, REMAIN CALM. Think 
before you act and resist the urge to panic. 
 
After an Earthquake  
Remember aftershocks may occur at any moment with nearly the same force as the 
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original quake -- so be prepared. After the initial shock, and only after the shaking stops, 
survey your area for damage and trapped persons. If severe building damage has occurred 
or if life-threatening conditions are observed, evacuate the building as described above 
and go to the EAP, on the sidewalk at the southwest corner of Engineering II. Do not use 
the elevators for evacuation. Once outside the building, move into the open areas. Do not 
stand under overhangs on the outside of a building. They are usually the most structurally 
unsound part of the building, and the first to collapse or fall. Move away from power 
lines, and stay away from all structures. 
 
Discovery of a Fire  
Upon initial discovery of a fire, alert personnel in the immediate vicinity. If possible, put 
the fire out by covering it or using a fire extinguisher. If there is time or it would be 
helpful, ask someone to get the HCC for assistance. After the fire is out, let the HCC 
know what happened as soon as possible. Anytime a fire extinguisher is used it must be 
recharged; call x3305 to have it recharged. If the fire cannot be put out, evacuate the area, 
close the doors to the room where the fire is located, and activate a Fire Alarm Pull 
Station or call 9-911 to report the fire. Once outside, let the HCC and MSO know what 
happened as soon as possible. Any fire in the MRL Building may contain hazardous 
materials along with any smoke. Stay upwind from any smoke or fire and avoid breathing 
any fumes. Any fire must be reported to the campus Fire Marshall. Usually the HCC will 
make this report. 
 
Hazardous Chemical Release  
If possible, a small and not too harmful chemical spill should be cleaned up immediately 
by the person who caused the spill. Appropriate personal protective equipment must be 
used. If there is any doubt about what to do, contact the HCC and/or the Development 
Engineer for that lab. Spill cleanup kits are available in Room 1023, 1033 and most other 
MRL wet labs. After the spill is cleaned up, let both the HCC and the lab Development 
Engineer know what occurred. In the event of a larger or more hazardous chemical 
release, evacuate the area immediately. Close off the room where the spill occurred. 
Contact the HCC or the lab Development Engineer immediately. For outside assistance, 
call the EH&S 24 hour hotline at x3194. For a very large or very hazardous spill call 
x3194 and contact the HCC IMMEDIATELY. Every chemical spill must be reported to 
EH&S within one day of the spill. Usually the HCC will make this report. 
 
Utility Failure  
Natural Gas Leak: If a strong smell of natural gas is detected, cease all operations; 
evacuate the area, and call the Campus Emergency Number, 9-911. DO NOT do anything 
that might cause a spark, such as turning a light switch or any electrical equipment on or 
off. Notify the HCC. Ventilation Problem: If odors come from the ventilation system, 
notify Facilities Management Dispatch at x2661, EH&S at x3194, and the HCC. If the 
odor seems as if it may be harmful, evacuate the area until it is investigated. If the odor 
suggests that a fire is in progress, activate the nearest Fire Alarm Pull Station or call 9-
911. Other non-hazardous utility failures should be reported to FM at x2661 or to 
Amanda Strom. 
Medical Emergency  
People with serious medical problems need professional help immediately. In the worst 
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cases, call 9-911 for paramedics or an ambulance. If the sick or injured person can travel: 
students may be taken to Student Health Services during working hours, x3371; and 
anyone may be taken to the Emergency Room at Goleta Valley Cottage Hospital at 351 
S. Patterson Avenue, just south of Hollister Avenue in Goleta. Employees injured on the 
job may be covered by Worker's Compensation. Campus Business Services guidelines 
about how medical service is to be provided in such cases has been inconsistent. 
Information about current policy for non-emergency treatment can be obtained by calling 
Mari Tyrrell-Simpson in Business Services at x4169. Any employee injured while 
working at or for UCSB is responsible to report the injury to the HCC or MSO as soon as 
possible. The term "employee" includes graduate students and anyone getting any kind of 
paycheck. California law requires that the "Employee Claim for Worker's Compensation 
Benefits" be given to any injured employee within one working day from the time the 
injury was reported to the employer. 
 
FULL EH&S MODEL EMERGENCY OPERATION PLAN AVAILABLE 
The UCSB EH&S has written a model department EOP that contains a wealth of 
information and is very comprehensive. In the interest of brevity and with the expectation 
that MRL personnel will actually read it, this MRL EOP has been made as short as 
possible. Copies of the Model EOP are available at the MRL Safety Bulletin Board, from 
the HCC and from the MSO. In addition, it can be found on-line at: 
http://ehs.ucsb.edu/ 
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MRL Area Map 
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Emergency exit plans for floors 1 through 3  
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Appendix D: MRL Combined Injury & Illness Prevention Plan 
and Hazard Communication Plan  

 
This appendix reproduces the MRL Combined Injury & Illness Prevention Plan and 
Hazard Communication Plan, accessed on 5/6/2021 via   
 
http://www.mrl.ucsb.edu/mrl-injury-illness-prevention-plan  
 

Materials Research Laboratory Combined 
Injury & Illness Prevention Plan and 

Hazard Communication Plan 

This document is formally adopted by the Materials Research Laboratory. 
Dr. Ram Seshadri  
Director 
It is the policy of the Materials Research Laboratory (MRL) that all persons working 
under our auspices are entitled to as safe a work environment as possible. It is also our 
policy that all health, safety, and environmental protection regulations and good practice 
are to be followed by all persons working within the MRL. 

This combined Injury & Illness Prevention Plan (IIPP) and Hazard Communication Plan 
(HCP) spell out our specific commitments to this goal. 

The following policies apply to all persons working in the MRL Building and otherwise 
working under the auspices of the MRL, including Faculty, Staff, Post Doctoral 
Researchers, Graduate Students, Undergraduate Researchers, Summer Interns, and paid 
student helpers. All of these people will be referred to as employees. 

The following people hold the offices specified in this document. 

• Director: Dr. Ram Seshadri 

• Hazard Communication Coordinator(HCC): Amanda Strom 

• Management Services Officer (MSO) & Alternate Hazard Communication 
Coordinator: Sara Bard 

• Chemistry Laboratory Development Engineer: Amanda Strom 

• Spectroscopy Laboratory Development Engineer: Jerry Hu 

• X-Ray Laboratory Development Engineer: Youli Li 

Injury & Illness Prevention Plan 
Title 8 of the California Code of Regulations specifies eight specific topics that must be 
addressed by every employer in California as part of the required IIPP. In the following 
the MRL adopts specific policies to meet the demands of Title 8 and to protect the people 
working under the MRL. 
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Authority & Responsibility 

The Director of the MRL has the authority and responsibility to carry out the terms of 
this plan. The Director delegates authority for implementation of this plan to the 
departmental Hazard Communication Coordinator (HCC) and the departmental 
Management Service Officer (MSO). 

Compliance with Safe Work Practices 

The Director, the HCC, and the MSO are responsible to see to it that all safe work 
practices are followed at the MRL. 

The Principal Investigators and laboratory Development Engineers are responsible to see 
to it that work within their laboratories follow safe work practice. 

Each person working at the MRL is responsible to understand the nature and hazards of 
their work and to take all necessary and prudent precautions. 

Communicating Safety Issues 

The MRL will make sure that employees become knowledgeable about health and safety 
issues, practices, and protections through the following practices: 

1. A Safety Bulletin Board will be maintained in Room 2042 on the second floor of 
the MRL Building. 

2. All persons working within MRL laboratories are required to attend the EH&S 
Laboratory Safety Class at least once while at UCSB. 

3. Employees are required to read the Material Safety Data Sheets (MSDS) and/or 
other references for all potential hazardous materials that they may come in 
contact with. The HCC will maintain reference materials including Sax's 
Dangerous Properties of Industrial Materials, the Merck Index, and hard 
copies of some MSDS. Computers for the downloading of MSDS are available to 
everyone. MSDS may be found on the Internet 
at http://ehs.ucsb.edu/units/labsfty/labrsc/chemistry/lschemmsds.htm 

4. Research group meetings should address safety issues whenever helpful. 

5. New employees shall be introduced to the MRL laboratories by more senior 
employees. 

6. New or continuing employees are not to begin new procedures until they have 
been checked out on the apparatus or process by a more experienced team 
member and/or they have comprehensively studied the required operation and its 
hazards. 

Identifying Work Place Hazards 

Whenever a unsafe situation is discovered it should be reported to the Laboratory 
Development Engineer, the Principal Investigator, and/or the HCC. 
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Campus EH&S is to periodically inspect each MRL Laboratory and work place for 
hazards. The results of these inspections will be transmitted in written form to the MRL 
MSO, HCC, and Principal Investigators by EH&S. 

Laboratory Development Engineers are to review laboratory safety practice and hardware 
periodically. 

Hazard Report Forms are to be available on the Safety Bulletin Board in Room 2042 of 
the MRL Building. These forms may be used anonymously. 

Procedures for Investigating Injuries and Illness 

Any injury to an employee requires the following response: 

1. Any employee injured on the job must report the injury to their supervisor, the 
MSO, or the HCC as soon as possible after the injury. 

2. The HCC is to investigate the nature and cause of the injury. 

3. EH&S may also investigate the nature and cause of the injury. 

4. The "Employee Claim for Worker's Compensation Benefits Form" must be given 
or mailed to the injured employee within one working day from the time when the 
injury is reported to the employer. The employee has the option of filling out and 
returning this form to the MSO. 

5. The injured employee's supervisor, usually the Principal Investigator or the MSO, 
is required to complete the "Report of Injury to Employee Form" within 24 hours 
of the injury and give it to the MSO. 

6. The MSO will forward all injury report forms to the Campus Business Services 
Office and EH&S as specified in the Worker's Compensation Claim Report 
Procedure. 

All forms may be obtained from the Campus Business Service Office at x4440, from the 
HCC, or from the MSO. 

Procedures for Correcting Unsafe or Unhealthy Conditions 

Whenever an unsafe condition is discovered the Laboratory Development Engineer, the 
Principal Investigator, and/or the HCC should take timely steps to mitigate or eliminate 
the hazard. 

If the unsafe condition poses an immediate hazard to life or health the affected area must 
be evacuated. 

If the unsafe condition does not pose an immediate threat, it should be mitigated through 
improved training, improved procedures, engineering controls, alternative materials, 
administrative controls, and/or personal protective devices. 
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Safety & Health Training 

Each supervisor is responsible to see to it that all employees under their direction have 
received appropriate training for the assigned tasks. Each supervisor must also document 
that such training has occurred. 

It is most important that each employee hear their supervisor say that they truly expect 
the employee to work in a safe and environmentally responsible way even if that requires 
that work will take more time and/or cost more money. 

Record Keeping & Documentation 

The MRL HCC and MSO will see to it that records are kept of safety training, laboratory 
inspection, and actions taken in response to laboratory inspections. 

Hazard Communication Program 

Most of the requirements for the HCP are covered in the IIPP above. Additional policies 
of the MRL follow. 

Individual supervisors have the primary responsibility for implementing and assuring 
compliance with the HCP within their work areas. Usually the supervisor will be the 
Principal Investigator. 

The primary focus of the program is to identify all hazardous substances used in the 
workplace and to identify those employees who may be exposed to hazardous substances 
so that appropriate training and mitigation occurs and accidents are avoided. 

Each supervisor is responsible to identify those work areas and procedures which involve 
the potential use of or exposure to hazardous substances; and ensure that all employees in 
those areas are fully aware of the specific hazards and mitigation measures. 

All hazardous substances used in each work area are to be identified and inventoried. A 
paper copy of the full inventory will be posted on or near the Safety Bulletin Board. 
Digital copies will be available from the HCC to MRL personnel or other responsible 
parties on request. 

Material Safety Data Sheets for all chemicals used in the workplace are to be available 
for any employee to review at the Hazard Communication Coordinator's office. Such 
review may be over the Internet. The MRL acknowledges that MSDSs are required by 
law and are often technically deficient, therefore, other chemical safety reference data 
shall be kept at the HCC's office. 

All employees using or potentially exposed to hazardous substances shall be trained in 
working safely with those hazards. New employees must be trained prior to their 
beginning work with the materials. Existing employees must be trained regarding the 
introduction of new hazardous materials into the workplace prior to using new hazardous 
materials. Such training may consist of verbal instructions, safety classes, reading 
assignments, group discussions, or other activity as assigned by the supervisor. The 
training shall include the following: 
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1. That the Department's written Hazard Communication Program, Injury and Illness 
Prevention Program, and Emergency Action Plan are posted near the Safety 
Bulletin Board and that they may be obtained from the HCC. 

2. Physical and health effects of the hazardous substances to which employees may 
be exposed. 

3. Methods and techniques (e.g., instrumentation) used to determine the presence of 
hazardous substances. 

4. Protective measures to be implemented (e.g., work practices, personal protective 
equipment). 

5. Emergency and first aid procedures. 

6. How to read and evaluate an MSDS or labels to properly understand appropriate 
hazard information. How to find and use other chemical safety references. 

7. Requirements of the Hazard Communication Regulation (California Code of 
Regulations Title 8, General Industry Safety Order 5194). Employees shall learn 
about this when attending EH&S's Laboratory Safety Training. 

There shall be no unlabeled containers of chemical substances allowed in the 
workplace. 

All containers must be labeled minimally with the following: 

1. Name of the contents in written English, chemical symbols are not enough 

2. Appropriate hazard warnings 

3. The name of the person who purchased or uses the chemical 

4. The expiration and target disposal date, if appropriate. 

Likewise any tubing or piping carrying hazardous materials must be labeled with at least 
the name of the material. 

Outside contractors working at the MRL must be informed about any potential chemical 
or physical hazards to which their workers may be exposed. 
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Appendix E: Laboratory Self-Inspection Checklist  
 
 
This appendix contains a EH&S Laboratory Self-Inspection Checklist, accessed on 
3/29/2023 via  
 
https://www.ehs.ucsb.edu/sites/default/files/docs/ls/Lab_Self_InspectionChecklist_web_July2022.pdf  
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                            Laboratory Self-Inspection Checklist                      revised July 2022 
               
               
               
               
               
               
               
               
               
               
               
               
               
               
               
               
               
               
                

Hazardous Waste 
 

1. Are personnel generating chemical waste trained with waste disposal procedures? Individuals who have not 
taken the UCSB Fundamentals of Lab Safety course (live or on the EH&S website) must take this course before 
generating hazardous waste for disposal Online Hazardous Waste Generator training* (EH23)  

      (*This course meets the waste management training requirements enforced by Cal-EPA) 
 
 2.  Is the illegal disposal of hazardous substances down the drain prevented? 
 
 3. Are all hazardous waste containers labeled with the official UCSB Hazardous Waste label?    
 Is there a supply of UCSB waste labels handy (available in all campus storerooms)? 
 Are labels attached when the first drop of waste goes into the container?  
 Are all constituents in mixtures identified, as well as their concentrations? 
    Do not use generic names like “Waste or Organic waste” instead use proper chemical name(s). 

       Are chemically incompatible wastes segregated? 
       Is there a designated area for storage of hazardous waste and   
           https://www.ehs.ucsb.edu/sites/default/files/docs/hw/hazsign07.pdf? 
 
4.  Are lab personnel instructed not to dispose of chemicals by fume hood evaporation?   
     By law, waste containers must be capped when not in use. 
 
5.   Is chemical waste disposed of within 9 months of their accumulation, regardless how much material remains  
      inside the container? Contact EH&S for waste disposal. 
 
6.   Are all “sharps” (syringes, razor blades, etc.) disposed in puncture resistant, leak-resistant containers and  
      sealed tightly to preclude loss of contents?   Submit an online request for EH&S disposal following the guidelines. 
 
      Laboratory Glass: Is there a designated glass disposal container in the lab?    
      Lab personnel are responsible to empty these into their bldg. red-lidded trash can – custodial staff will not do so. 
 
7. Obtain Free Waste Venting Caps: If you use Aqua Regia solutions, Piranha Solutions, Nitric acid waste, 
     contact us (link sends e-mail) to receive free venting caps. For more info, view Vented cap video (link is external). 
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EH&S inspects all labs on campus at least annually.  However, lab supervisors should initiate regular self-
inspections (recommend minimum of twice-a-year) for the following reasons: 
 
  Under California law (OSHA), supervisors (PIs) are required to:  “… include procedures for identifying and 

evaluating work place hazards including scheduled periodic inspections to identify unsafe conditions and work 
practices.”  

 
  Beyond any regulatory requirements, doing regular self-inspections will clearly increase the level of safety in 

your area. 
 
To aid you in your surveys, a Self-Inspection Checklist follows, this is not a list of every possible safety issue, but are 
guidelines.  Most items are based on applicable regulations or campus policy.  Radiation and biohazard issues are 
not addressed here because they are highly specialized and these labs receive targeted EH&S visits. More 
information is also available at http://ehs.ucsb.edu. The links (underlined) noted below lead to further information.  

 

https://www.ehs.ucsb.edu/programs-services/hazardous-waste
http://ehs.ucsb.edu/4DAction/WebCourseSessionList
https://www.ehs.ucsb.edu/sites/default/files/docs/hw/haz_waste_labels_2009_v2.pdf
https://www.ehs.ucsb.edu/programs-services/hazardous-waste/chemical-waste-management-disposal
https://www.ehs.ucsb.edu/programs-services/hazardous-waste/chemical-waste-management-disposal
mailto:bruce.carter@ehs.ucsb.edu
https://vimeo.com/143902401
http://ehs.ucsb.edu/


Chemical Safety 
1. Chemical Hygiene Plan (CHP) 

 
 Is your lab’s legally-required (Cal-OSHA) CHP Lab-specific complete and shared with all workers?   
 Has the CHP been reviewed and evaluated for effectiveness, must be done annually? 
 Have lab personnel signed the training page? 
 Does your CHP address your use of OSHA Particularly Hazardous Substances (human carcinogens, acute 

toxins, reproductive toxins, and pyrophorics)? Personnel working with these materials shall receive 
documented training. 

 
2.  Are Cal-OSHA regulated carcinogens such as formaldehyde/formalin, dichloromethane, and benzene always  
     used in a fume hood and with appropriate gloves/eyewear? 
 
3.  Are chemical containers properly labeled with chemical name and hazard type of the material (e.g., repackaged 

materials and lab-synthesized materials)? No symbols or abbreviations may be used. 
 
4. Are stored chemicals segregated according to hazard classification/compatibility (acids, bases, flammables, 

oxidizers, water reactives, etc.)?  Compatibility Chemical Storage Chart   
 
5. Are all containers of peroxide-forming chemicals (e.g., ethers) dated upon receipt and disposed of within the 

prescribed time period (contact EH&S for prompt disposal)?  Peroxides can be explosively unstable.   
 

6.  Check chemical stocks regularly for materials that can become dangerously unstable over time and dispose of via    
EH&S.  Links to descriptions of these materials can be found at: 

                    https://www.ehs.ucsb.edu/sites/default/files/docs/ls/factsheets/TimesenstiveChemicals_FS25.pdf 
 
 7. Are flammable liquids kept inside approved flammable storage cabinets whenever possible?   
      

  Are flammable liquids always stored in approved flammable cabinets when in excess of 10 gallons? 
   Do you have large volumes of flammable solvents (e.g., multiple cases or drums) in storage that are above 
what is reasonably needed? The quantities of flammables that can legally be stored are regulated by CA Fire 
Code. Please don’t stockpile large quantities of these materials. 
  Are flammable liquids stored away from sources of heat, ignition, electrical equipment or sources of static    
     electricity?  
 Static Electricity – Electrically-ground all metal containers/equipment involved in the pumping/pouring of  
     flammable liquids to prevent buildup of static electricity as an ignition source. Flammable liquids dispensed 
     from metal cans must be bonded and grounded to prevent a fire as explained in the laboratory SOP.  

 
 
8. Are acid volumes greater than 10 gallons stored in an approved storage cabinet? 
  
 
9.  It is highly recommended chemical spill cleanup materials be available. 
        Are all lab workers familiar with the location of spill cleanup kits?   
             Spill kits are available at EHS. Contact hgacu@ucsb.edu 
       

Note: Some lab buildings have a designated “spill closet” – generally keyed to graduate master key. 
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https://www.ehs.ucsb.edu/programs-services/lab-safety-chemical-hygiene/labsafety-chp
https://www.ehs.ucsb.edu/programs-services/lab-safety-chemical-hygiene/labsafety-chp/sec3/particularly-hazardous-substances
https://www.dir.ca.gov/title8/sb7g16a110.html
http://ehs.ucsb.edu/units/labsfty/labrsc/factsheets/HCHO_FS9.pdf
http://www.ehs.ucsb.edu/units/labsfty/labrsc/factsheets/dichloromethane_FS27.pdf
http://www.ehs.ucsb.edu/units/labsfty/labrsc/factsheets/Benzene_FS28.pdf
https://www.coleparmer.com/Chemical-Resistance
https://www.ehs.ucsb.edu/sites/default/files/docs/ls/factsheets/peroxides_FS17.pdf
https://www.ehs.ucsb.edu/sites/default/files/docs/ls/factsheets/TimesenstiveChemicals_FS25.pdf
https://www.ehs.ucsb.edu/programs-services/lab-safety-chemical-hygiene/building-your-own-spill-kit
https://www.ehs.ucsb.edu/programs-services/lab-safety-chemical-hygiene/access-spill-cleanup-materials


                                                                                      Laboratory Equipment 

 
1. Are the eyewash and emergency shower stations free of any obstructions which would prevent ready access?  

These units are tested and documented by FM regularly. It is recommended that labs run their eyewash units 
monthly to maintain clean water in the lines. 

 
2. Have fume hoods been EH&S tested within the year (check label)? 

   Is an air flow/digital indicator present and operational? If not, contact EHS for repair. 
   Is lab equipment or chemicals within the hood minimized? Keep only items in use.  
   Are air entry slots at back of hood kept clear of obstructions? Cluttered hoods interfere with proper air flow. 
   Is the front sash lowered to the appropriate level when hood is in use?  

 If the low flow alarm engages, lower the sash until the alarm stops. If the alarm continues when the sash is lowered  
please contact EH&S at x8243. DO NOT over-ride the safety alarm by permanently engaging  
 the "Mute" or "Emergency" button (e.g., with tape, paper clips, etc.). 

   Has everyone using a fume hood been properly trained to use their fume hood?  
      General fume hood use is covered in the Fundamentals of Lab Safety training course.  

 
3. Are biological safety cabinets certified annually or when moved (check sticker) and are they the proper types for 

the work being conducted?  
 
4. Do labs using non-ionizing radiation equipment, such as lasers, microwaves, and ultraviolet light sources, have 

properly posted warning signs and shielded work areas? Documented training? 
 
5. Compressed gas cylinders   
       
 Are cylinders dated upon arrival and contents clearly identified? 
 Inspect regularly for defects, i.e., excessive rust, dents, bulging, corrosion, etc. 
 Unidentified cylinders should be marked, “CONTENTS UNKNOWN” and returned to the manufacturer. 
 Non-lecture bottles > 5 years old must be returned to the manufacturer to ensure they are safety/pressure   
    tested as required by law (“hydrostatic testing”) Check stamped date on cylinder when it was last tested. 
 Corrosive gases (e.g. HF, HBr, HCl, H2S) can degrade the cylinder over time and/or produce dangerously    
     high pressures of hydrogen.   Dispose of within 2 years. 
 Are cylinders secured upright with two welded chains and brackets bolted to a wall, bench or other secure 

object (no C-clamps type)?  
 Are protective caps in place while cylinders are not in use? 
 Flammable gases (e.g. hydrogen, methane) tubing should be equipped with a flash arrestor to prevent flame    
    flashback to cylinder. Available from gas vendors. 
 Ensure gas tubing is appropriate for the material being used. 
 Do not use Teflon tape or "pipe dope" on CGA connections unless specified by the equipment manufacturer.      
    Particularly avoid this with oxygen systems. 
 Use of large cylinders of highly toxic gases must be reviewed/approved (contact EH&S, x-4899) 
 Highly toxic gas cylinders should be equipped with a reduced flow orifice (RFO) connection to prevent rapid    
    discharge of cylinder contents. Available from gas vendors. 
 Gas cabinets with toxic or flammable gas delivery manifolds often have an excessive flow detection and    
     auto-shutoff valve built-in. Verify that this safety feature is functional. 

   
6. Lab refrigerators 
  Are refrigerators for storing flammables clearly posted with signage indicating they are safe for such storage? 

(e.g. “desparked”, “lab-safe”, “explosion-proof”, “flammable storage”).      
  Are refrigerators that are NOT designed for flammables storage clearly marked as such? (this is very    
     important to prevent a potential explosion)   
  Are all chemical storage refrigerators marked with “No Food” labels?   
  Refrigerators in labs utilized for food or drinks should be marked “Food Only/No Chemicals?”  
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https://www.ehs.ucsb.edu/sites/default/files/docs/ls/factsheets/gascylinders_FS14.pdf
https://www.ehs.ucsb.edu/sites/default/files/docs/ls/Tubing_Applications.pdf
https://www.ehs.ucsb.edu/programs-services/lab-safety-chemical-hygiene/ucsb-toxic-and-pyrophoric-gas-program
https://www.ehs.ucsb.edu/sites/default/files/docs/ls/factsheets/refrigerator.pdf


7. Is the location of manuals/instructions for each piece of equipment known? 
 
8. Are the belt guards in place on all pumps, etc.?  

                              
9.   Solvent stills with water-reactive drying agents   
• Are solvent stills clearly labeled with the solvent name and drying reagent? 
 
• Ensure water-flow monitor are installed that would automatically shut off the heating mantles in the event of cooling water 

loss (pic with arrow).  Periodically test monitors by shutting down the water flow to verify the system is functioning properly. 
      They are available commercially.   
      We strongly recommend this important safety device be adopted.  Fires associated with stills are not uncommon, including 
      the $3M fire at UCI in 2001. 
 
 

                                           
 
 
• Ensure secondary containment pans are beneath the stills.  In the event of a system leak this should capture any leakage 

and prevent the solvent from spreading out and finding an ignition source.   
 
• Quenching Solvent Stills -The quenching of used still-pots is potentially dangerous but can be done safely if appropriate 

precautions are taken. "See EH&S Fact Sheet on still quenching" 
 
 
·     Pressurized Systems - Inspect and test all high-pressure vessels regularly per the owner’s manual  
       requirements.  Each vessel should have a use-log of: experiment conditions, dates of runs, testing/maintenance 
       history, etc. in order to track the vessel’s life-expectancy.  Pressure vessels must include a functional 
       over-pressurization rupture disk to prevent a catastrophic vessel failure. 
 

 
General Safety Concerns 

1. Has EH&S posted outside the lab an emergency information contact sign, indicating the hazards within, 
responsible persons and phone numbers?  Is the information correct?  Call EH&S to update (x-8243). 

 
2. Has the UCSB Campus Emergency Flip Chart been posted in the work area? Has the, Building-Specific 

Emergency Information section page been completed? 
      
 

                                        
Page 4 of 7 

 
 

https://www.ehs.ucsb.edu/sites/default/files/docs/ls/factsheets/Qenching_Stills.pdf
https://www.ehs.ucsb.edu/sites/default/files/docs/ls/NewDoorsign.pdf
https://www.ehs.ucsb.edu/sites/default/files/docs/em/UCSB_flipchart_English_091613.pdf
https://www.ehs.ucsb.edu/sites/default/files/docs/em/UCSB_flipchart_English_091613.pdf
https://www.ehs.ucsb.edu/sites/default/files/docs/em/bldg_specific_info.pdf
https://www.ehs.ucsb.edu/sites/default/files/docs/em/bldg_specific_info.pdf


3. Are rooms containing regulated hazardous substances, such as infectious and radioactive materials, posted with 
warning/caution signs and appropriate authorizations? 

 
 
4. Are aisles free of obstructions?  Minimum clearance for lab aisles is 2 ft. 
 
 
5. Do work areas have adequate ventilation and illumination? To prevent suffocation, verify that fresh air is supplied 

to cold/hot rooms that are used as work areas. Check emergency door release and alarm mechanisms. 
 
 
6.   Are fire extinguishers functional (plastic seal and metal pin intact and dry powder units show pressure)? 
      Are the extinguishers located on their wall hooks?  Is the area in front of the extinguishers accessible? 
 
 
7. Are food and beverages kept out of chemical work areas and out of laboratory refrigerators? 
 
 
8.   Is everyone familiar with the UCSB Laboratory Personal Protective Equipment (PPE) Policy? Minimum attire: 
      Full length pants (or equivalent) and closed toe/heel shoe attire must be worn at all times by all workers who  
      are occupying or entering a laboratory/technical area; unless exceptions have been determined per policy. 
 
      For more PPE information, including glove reference charts, click link. 
 

a. Any extra or unwanted lab coats in the laboratory?  To recycle unwanted coats, drop them into a designated bin located 
in the same locations as the existing coat laundering stations. It is important to only issue new workers coats via the 
LHAT and campus PPE storeroom, so that the coat issuance can be legally documented and the individual gets the 
proper type and size of coat. 
 

9.    Have all respirator and dusk mask users been certified by the EH&S Respiratory Protection Program?                                           

                                 

10.    Is the level of housekeeping in the lab satisfactory? 

WHAT TO LOOK FOR IN YOUR LAB: 
No hazardous materials stored on floor and away from the edge of lab bench 

      Aisles, secondary exits and corridors kept clear 
      Keep lab benches and hoods as uncluttered as possible. 
     Glassware that is scattered on benches and out in the open clutters working areas, is easily broken, will  
     not stay clean, and, if dirty, may be confused for clean glassware and could potentially negate any viable 
     research.  

 
 
11.  Lab doors are fire-rated and therefore cannot be propped open with a wedge or other device.    
       Discontinue use of these, or SB County Fire may confiscate them and cite the University. 
 
 
12.  Secure your highly hazardous materials, e.g. highly toxic gas, radiation, select biological agents.   
       Ensure the lab door(s), freezers, refrigerators, storage cabinets, etc. with these materials are locked whenever 
       the lab is unattended. 
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https://policy.ucop.edu/doc/3500597/PersonalProtectiveEquip
https://www.ehs.ucsb.edu/programs-services/lab-safety-chemical-hygiene/laboratory-assessment-and-personal-protective-equipment
https://www.ehs.ucsb.edu/sites/default/files/docs/ls/PPE_laundry_site_map_2021.pdf
https://www.ehs.ucsb.edu/programs-services/industrial-hygiene/respiratory-protection-program
https://www.ehs.ucsb.edu/sites/default/files/docs/ls/factsheets/Housekeeping_FS31.pdf


Electrical Safety 
 

1. Check electrical equipment and inspect for frayed cords and damaged connections? Electrical tape is prohibited. 
 
 
2. Multiple outlet strips plugged directly into a wall outlet? Does the power strip have a circuit breaker?                                                  

Extension cords are not to be permanently used with power strips. 

                                        
 
3. Are employees instructed not to use extension cords in place of permanent wiring (use allowed if only on a 

temporary, immediate, basis)? Have permanent receptacles installed for long-term electricity needs. 
• Ensure extension cords are 14-gauge (heavy duty) at a minimum, and temporarily servicing only one appliance 

or fixture?  
• Ensure extension cord is plugged directly into receptacle.  Extension cords should never be used plugged end-

to-end; use the proper length cord. 
 
• If extension cords are used, ensure cords are not running through walls, ceiling or doors? 
 

                                                     
4. Are cord guards provided across an aisle or other passageway to prevent tripping? 
 
5. Is the electrical equipment grounded (three-prong plugs) or double insulated? 
 – Are 3-prong plugs only used for 3-prong receptacles, and never altered to fit into an outlet?  
 
6.   Are Ground Fault Circuit Interrupters in place where electrical outlets are in use within 6 feet of water?  
      Ensure GFCI’s are working properly by using the “TEST” button. 
 
7. Are all electrical boxes, panels and receptacles covered to protect against electrocution? 
 
8.  Are control switches, circuit breakers and electrical panels free of obstructions?  

These items must be accessible at all times. 
 
9. Are high voltage control panels and access doors posted? 
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Seismic Safety 
 

1. Do shelves used for chemical storage have seismic restraining devices (e.g. lip, wire or bungee cord) installed to 
prevent chemicals from falling?  Is all valuable or hazardous equipment seismically anchored? 

 
       External links for securing lab instruments & equipment: 

       Earthquake Restraint System for Optical Tables 

       Securing Your Workplace                                       

2. Are cabinets, chemical shelves and furniture over 42 inches in height braced against walls to prevent their falling 
over in the event of an earthquake?  

 
3.  Is overhead storage of heavy objects minimized and restrained? 
 
 

Administrative 
 
(Note: these training requirements must be met by supervisors to satisfy their personal regulatory obligations and reduce their liability) 
 
1. Per UCOP policy the Fundamentals of Laboratory Safety orientation is required for all new UCSB lab workers 

before lab access is granted. Verify everyone has attended either the Initial course or the refresher (this is 
required annually after completing the Initial training) training.  

 
      
2.   Ensure everyone has gone through the Laboratory Hazard Assessment Tool (LHAT)?  
      The LHAT provides a summary report of hazards present in the laboratory and the PPE recommended for  
      laboratory workers. The LHAT must be updated as hazards change, and at least once every 12  
      months, irrespective of changes to hazards or personnel. 
 
3.   Has each lab member completed the Training Needs Assessment form and kept on file for review?   
      Supervisors are responsible for conducting and documenting the laboratory training needs assessment per  
      policy. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Any questions, please contact hgacu@ucsb.edu 
 
 
 
 
 

Page 7 of 7 
 

https://www.ehs.ucsb.edu/sites/default/files/docs/ls/factsheets/factsht1seismic.pdf
https://www.newport.com/f/table-earthquake-restraints
https://worksafetech.com/
https://policy.ucop.edu/doc/3500598/LabSafetyTraining
https://ehs.ucop.edu/
https://www.ehs.ucsb.edu/sites/default/files/docs/ls/Training-Needs-Assessment%20-UCSB%20colors%202022_V2.pdf
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UCSB Lab-specific Chemical Hygiene Plan   

Appendix F  KE, Rev. 4/4/23 

Appendix F: Lab Hazard Assessments for the Safinya Labs  
 
 
This appendix contains relevant parts of the certified laboratory hazard assessments for 
the three Safinya labs, accessed on 5/6/2021 via  
 
 https://ehs.ucop.edu/ 
 
These assessments are current as of the date of the last revision of this CHP. As a lab 
member, you can use the above link at any time to view the current and full assessments 
after you log in. Therefore, these assessments are not provided in the hardcopy version of 
the CHP. 
 
 
Note:  
 
The assessment for the LOM area (room 1012A) shows no lab 
hazards. 
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Main MRL labs Assessment - Certified [ Oct 30, 2020 - Oct 30, 2023 ]

This assessment evaluates the activities in a lab or research environment to identify potential hazards. These activities
can pose chemical, physical, biological, radiological, laser and non-ionizing radiation hazards.

Group:

Main MRL labs
Owner: Cyrus Safinya
Rooms: Materials Research Lab - 1012, 1012B, 1024, 1032

Document Name:

Main MRL labs Assessment 



Main MRL labs Assessment - Certified [ Oct 30, 2020 - Oct 30, 2023 ]

Chemical Hazards



Yes No

d

Yes No

d

Yes No

d

Yes No

d

Yes No

d

Yes No

d

Yes No

d

Yes No

d

Yes No



Yes No

C2. Working with hazardous liquids or other materials which create a splash hazard

C3. Working with small volumes (<= 4L) of corrosive liquids or solids

C4. Working with large volumes (> 4L) of corrosive liquids or solids

C5. Working with small volumes (<= 1L) of flammable solvents/materials when no reasonable ignition sources are 

present

C6. Working with large volumes (> 1L) of flammable solvents/materials

C7. Working with any quantity of flammable solvents/materials when there are reasonable ignition sources present; or 

working in areas where flammable concentrations of vapors or gas may be present

C8. Working with Category 1 or 2 acutely toxic chemicals

C9. Working with known or suspect human carcinogens

C10. Working with reproductive hazard chemicals (including reproductive toxicants and germ cell mutagens)

C11A. Working with pyrophoric chemicals (or reagents)



d

Yes No

d

Yes No



Yes No



Yes No

d

Yes No

C11B. Working with substances which in contact with water emit flammable gases

C12. Working with potentially explosive chemicals

C13. Working with Category 2 or higher engineered nanomaterials

C14. Minor chemical spill cleanup

C15. Major chemical spill cleanup



Main MRL labs Assessment - Certified [ Oct 30, 2020 - Oct 30, 2023 ]

Physical Hazards



Yes No

d

Yes No



Yes No

d

Yes No



Yes No



Yes No

d

Yes No



Yes No

d

Yes No



Yes No



Yes No

P1. Working with cryogenic liquids

P2. Working with very cold equipment, samples, or dry ice

P3. Removing sealed vials from liquid nitrogen

P4. Working with scalding liquids or hot equipment (e.g., autoclave, water bath, oil bath)

P5. Glassware washing

P6. Working with loud equipment, noises, sounds, alarms, etc.

P7. Working with a high-powered sonicator

P8. Working with a centrifuge

P9. Working with sharps (e.g. needles, razor blades and broken glass)

P10. Working with an apparatus containing materials under pressure or vacuum

P11. Working with a microtome



Main MRL labs Assessment - Certified [ Oct 30, 2020 - Oct 30, 2023 ]

Biological Hazards

d

Yes No

d

Yes No

d

Yes No

d

Yes No

d

Yes No

d

Yes No

d

Yes No

B1. Working with human or non-human primate blood, body fluids, tissues, cells or other potentially infectious material 

(OPIM) which may contain human bloodborne pathogens (BBP)

B2. Working with microbial agents (bacteria, virus, parasites, yeast, fungi, prions), recombinant DNA and/ or biological 

materials (cells, tissues, fluids) exposed to or likely to contain Risk Group 1 microbial agents or recombinant DNA 

(BSL-1)

B3. Working with microbial agents, recombinant DNA and/or biological materials (cells, tissues, fluids) exposed to or 

likely to contain Risk Group 2 microbial agents or recombinant DNA (BSL-2)

B4. Working with microbial agents, recombinant DNA and/or biological materials (cells, tissues, fluids) exposed to or 

likely to contain Risk Group 2 microbial agents or recombinant DNA for which Biosafety Level 3 practices are required 

(BSL-2+)

B5. Working with microbial agents, recombinant DNA and/or biological materials (cells, tissues, fluids) exposed to or 

likely to contain Risk Group 3 microbial agents or recombinant DNA (BSL-3)

B6. Working with live animals only or in conjunction with Risk Group 1 microbial agents or recombinant DNA (ABSL-1)

B7. Working with infected or potentially infectious live animals alone or in conjunction with Risk Group 2 microbial 

agents or recombinant DNA (ABSL-2)



Main MRL labs Assessment - Certified [ Oct 30, 2020 - Oct 30, 2023 ]

Laser Hazards

d

Yes No



Yes No

d

Yes No

d

Yes No



Yes No

d

Yes No

d

Yes No

L1. Open Beam - Performing alignment, trouble-shooting or maintenance that requires working with an open beam 

and/or defeating the interlocks on any Class 3 or Class 4 laser system

L2. Open Beam - Viewing a Class 3R laser beam with magnifying optics

L3. Open Beam - Working with a Class 3B laser open beam system with the potential for producing direct or specular 

reflections

L4. Open Beam - Working with a Class 4 laser open beam system with the potential for producing direct, specular or 

diffuse reflections

L5. Non-Beam - Handling dye laser materials such as dyes, chemicals, and solvents

L6. Non-Beam - Maintaining and repairing power sources for large Class 3B and Class 4 lasers

L7. Enclosed Beam - Using a Class 1 device housing a Class 3B or Class 4 enclosed or embedded laser with the 

potential for beam exposure during a servicing event



Main MRL labs Assessment - Certified [ Oct 30, 2020 - Oct 30, 2023 ]

Radiological Hazards

d

Yes No

d

Yes No

d

Yes No

R1. Working with unsealed radioactive materials including generally licensed radioactive material or devices (e.g., 

uranyl acetate thorium nitrate, 32P-labeled biomolecules)

R2. Working with unsealed radioactive materials in hazardous chemicals (corrosives, flammables, liquids, powders, 

etc.)

R3. Working with sealed radioactive sources or devices containing sources of radioactive materials (e.g., liquid 

scintillation counters, gas chromatographs/electron capture detectors, static eliminators, etc.)



Main MRL labs Assessment - Certified [ Oct 30, 2020 - Oct 30, 2023 ]

Non-Ionizing Radiation Hazards



Yes No



Yes No

N1. Working with unshielded sources of ultraviolet radiation

N2. Working with intense infrared emitting equipment (e.g. glass blowing)



Certified: 09/16/2022

Expiration: 09/16/2025

This assessment evaluates the activities in a lab or research environment to identify potential hazards. These
activities can pose chemical, physical, biological, radiological, laser and non-ionizing radiation hazards.

Group: Cell Lab

Rooms: Materials Research Lab - 1016

Principal Investigator, Supervisor or other Responsible Person Details:

Name: Cyrus Safinya

Email: safinya@mrl.ucsb.edu

Phone: 805-893-8635

Cell Lab Assessment

Document Name

https://ehs.ucop.edu/profile/group/d9502c0a-540f-4464-ba30-ae8afa1199bb


Certified: 09/16/2022

Expiration: 09/16/2025

C2. Working with hazardous liquids or other materials which create a splash hazard *

C3. Working with small volumes (<= 4L) of corrosive liquids or solids *

C4. Working with large volumes (> 4L) of corrosive liquids or solids *

C5. Working with small volumes (<= 1L) of flammable solvents/materials when no reasonable ignition
sources are present *

C6. Working with large volumes (> 1L) of flammable solvents/materials *

C7. Working with any quantity of flammable solvents/materials when there are reasonable ignition sources
present; or working in areas where flammable concentrations of vapors or gas may be present *

C8. Working with Category 1 or 2 acutely toxic chemicals *

C9. Working with known or suspect human carcinogens *

C10. Working with reproductive hazard chemicals (including reproductive toxicants and germ cell
mutagens) *

C11A. Working with pyrophoric chemicals (or reagents) *

C11B. Working with substances which in contact with water emit flammable gases *

Chemical Hazards

info_
Yes No

info

Yes No

info_
Yes No

info_
Yes No

info_
Yes No

info_
Yes No

info_
Yes No

info_
Yes No

info_
Yes No

info

Yes No

info_



C12. Working with potentially explosive chemicals *

C13. Working with Category 2 or higher engineered nanomaterials *

C14. Minor chemical spill cleanup *

C15. Major chemical spill cleanup *

Yes No

info_
Yes No

info

Yes No

info

Yes No

info

Yes No



Certified: 09/16/2022

Expiration: 09/16/2025

P1. Working with cryogenic liquids *

P2. Working with very cold equipment, samples, or dry ice *

P3. Removing sealed vials from liquid nitrogen *

P4. Working with scalding liquids or hot equipment (e.g., autoclave, water bath, oil bath) *

P5. Glassware washing *

P6. Working with loud equipment, noises, sounds, alarms, etc. *

P7. Working with a high-powered sonicator *

P8. Working with a centrifuge *

P9. Working with sharps (e.g. needles, razor blades and broken glass) *

P10. Working with an apparatus containing materials under pressure or vacuum *

P11. Working with a microtome *

Physical Hazards

info_
Yes No

info

Yes No

info

Yes No

info

Yes No

info_
Yes No

info

Yes No

info

Yes No

info

Yes No

info

Yes No

info

Yes No

info_
Yes No



Certified: 09/16/2022

Expiration: 09/16/2025

B1. Working with human or non-human primate blood, body fluids, tissues, cells or other potentially
infectious material (OPIM) which may contain human bloodborne pathogens (BBP) *

B2. Working with microbial agents (bacteria, virus, parasites, yeast, fungi, prions), recombinant DNA and/ or
biological materials (cells, tissues, fluids) exposed to or likely to contain Risk Group 1 microbial agents or
recombinant DNA (BSL-1) *

B3. Working with microbial agents, recombinant DNA and/or biological materials (cells, tissues, fluids)
exposed to or likely to contain Risk Group 2 microbial agents or recombinant DNA (BSL-2) *

B4. Working with microbial agents, recombinant DNA and/or biological materials (cells, tissues, fluids)
exposed to or likely to contain Risk Group 2 microbial agents or recombinant DNA for which Biosafety Level
3 practices are required (BSL-2+) *

B5. Working with microbial agents, recombinant DNA and/or biological materials (cells, tissues, fluids)
exposed to or likely to contain Risk Group 3 microbial agents or recombinant DNA (BSL-3) *

B6. Working with live animals only or in conjunction with Risk Group 1 microbial agents or recombinant DNA
(ABSL-1) *

B7. Working with infected or potentially infectious live animals alone or in conjunction with Risk Group 2
microbial agents or recombinant DNA (ABSL-2) *

Biological Hazards

info_
Yes No

info_

Yes No

info_
Yes No

info_

Yes No

info_
Yes No

info_
Yes No

info_
Yes No



Certified: 09/16/2022

Expiration: 09/16/2025

R1. Working with unsealed radioactive materials including generally licensed radioactive material or devices
(e.g., uranyl acetate thorium nitrate, 32P-labeled biomolecules) *

R2. Working with unsealed radioactive materials in hazardous chemicals (corrosives, flammables, liquids,
powders, etc.) *

R3. Working with sealed radioactive sources or devices containing sources of radioactive materials (e.g.,
liquid scintillation counters, gas chromatographs/electron capture detectors, static eliminators, etc.) *

Radiological Hazards

info_
Yes No

info_
Yes No

info_
Yes No



Certified: 09/16/2022

Expiration: 09/16/2025

L1. Open Beam - Performing alignment, trouble-shooting or maintenance that requires working with an open
beam and/or defeating the interlocks on any Class 3 or Class 4 laser system *

L2. Open Beam - Viewing a Class 3R laser beam with magnifying optics *

L3. Open Beam - Working with a Class 3B laser open beam system with the potential for producing direct or
specular reflections *

L4. Open Beam - Working with a Class 4 laser open beam system with the potential for producing direct,
specular or diffuse reflections *

L5. Non-Beam - Handling dye laser materials such as dyes, chemicals, and solvents *

L6. Non-Beam - Maintaining and repairing power sources for large Class 3B and Class 4 lasers *

L7. Enclosed Beam - Using a Class 1 device housing a Class 3B or Class 4 enclosed or embedded laser with
the potential for beam exposure during a servicing event *

Laser Hazards

info_
Yes No

info_
Yes No

info_
Yes No

info_
Yes No

info_
Yes No

info_
Yes No

info_
Yes No



Certified: 09/16/2022

Expiration: 09/16/2025

N1. Working with unshielded sources of ultraviolet radiation *

N2. Working with intense infrared emitting equipment (e.g. glass blowing) *

Non-Ionizing Radiation Hazards

info

Yes No

info

Yes No
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Appendix G: Additional Information on Safe Use of 
Pyrophoric and Water-Reactive Materials 

 
The EH&S laboratory safety fact sheets in this appendix are also available online at  
 
https://www.ehs.ucsb.edu/programs-services/lab-safety-chemical-hygiene/fact-sheets;  
 
They are current as of the last revision of this CHP). 
 
(The article “Safe handling of organolithium compounds in the laboratory” is referenced 
in one of the fact sheets but with an incorrect URL.) 
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LABORATORY SAFETY FACT SHEET #34
Pyrophoric Organolithium Reagents

Procedures1 for Safe Use of Pyrophoric Organolithium Reagents

Scope
Storage, transfer and use of organolithium reagents including (but not necessarily limited to):

Alkyls –

• Methyl-d3-lithium, as complex with lithium iodide solution 0.5 M in diethyl ether
• Methyllithium lithium bromide complex solution
• Methyllithium solution purum, ~5% in diethyl ether (~1.6M)
• Methyllithium solution purum, ~1 M in cumene/THF
• Methyllithium solution 3.0 M in diethoxymethane
• Methyllithium solution 1.6 M in diethyl ether
• Ethyllithium solution 0.5 M in benzene/cyclohexane (9:1)
• Isopropyllithium solution 0.7 M in pentane
• Butyllithium solution 2.0 M in cyclohexane
• Butyllithium solution purum, ~2.7 M in heptane
• Butyllithium solution 10.0 M in hexanes
• Butyllithium solution 2.5 M in hexanes
• Butyllithium solution 1.6 M in hexanes
• Butyllithium solution 2.0 M in pentane
• Butyllithium solution ~1.6 M in hexanes
• Butyllithium solution technical, ~2.5 M in toluene
• Isobutyllithium solution technical, ~16% in heptane (~1.7 M)
• sec-Butyllithium solution 1.4 M in cyclohexane
• tert-Butyllithium solution purum, 1.6-3.2 M in heptane
• tert-Butyllithium solution 1.7 M in pentane
• (Trimethylsilyl)methyllithium solution 1.0 M in pentane
• (Trimethylsilyl)methyllithium solution technical, ~1 M in pentane
• Hexyllithium solution 2.3 M in hexane
• 2-(Ethylhexyl)lithium solution 30-35 wt. % in heptane

Alkynyls –

• Lithium acetylide, ethylenediamine complex 90%
• Lithium acetylide, ethylenediamine complex 25 wt. % slurry in toluene
• Lithium (trimethylsilyl)acetylide solution 0.5 M in tetrahydrofuran
• Lithium phenylacetylide solution 1.0 M in tetrahydrofuran

Aryls –

• Phenyllithium solution 1.8 M in di-n-butyl ether

Others –

• 2-Thienyllithium solution 1.0 M in tetrahydrofuran
• Lithium tetramethylcyclopentadienide
• Lithium pentamethylcyclopentadienide



Hazards
In general these materials are pyrophoric; they ignite spontaneously when exposed to air.  This is the primary
hazard and reagents must be handled so as to rigorously exclude air/moisture. They all tend to be toxic and
come dissolved in a flammable solvent. Other common hazards include corrosivity, teratogenicity, water
reactivity, peroxide formation, along with damage to the liver, kidneys, and central nervous system.

On 12/29/2008 a UCLA lab employee, wearing nitrile gloves, safety glasses but no a lab coat, with three months
work experience in this lab was transferring an aliquot of t-butyllithium in pentane when the syringe plunger
popped out or was pulled out of the syringe barrel. The employee was splashed with the pyrophoric and
flammable solution; upon contact with air the mixture immediately caught fire. The fire ignited the gloves and a
sweater she wore. She suffered 3rd degree burns to 40% of her body and died about three weeks later.

Controlling the Hazards
BEFORE working with pyrophoric reagents, read the relevant Material Safety Data Sheets (MSDS) and
understand the hazards. The MSDS must be reviewed before using an unfamiliar chemical and periodically as a
reminder.   Pyrophorics users must be thoroughly-trained in proper lab technique and working alone with
pyrophorics is strongly discouraged.

Set up your work in a laboratory fume hood or glove box and ALWAYS wear the appropriate personal protective
equipment.  Minimize the quantity of pyrophoric reagents used and stored.  The use of smaller syringes is
encouraged. If handling more than 20 ml of sample - one should use a cannula for transfer or use a 20 ml syringe
repeatedly.

Personal Protective Equipment (PPE)

Eye Protection

• Chemical Splash goggles or safety glasses that meet the ANSI Z.87.1 1989 standard must be worn whenever
handling pyrophoric chemicals. Ordinary prescription glasses will NOT provide adequate protection unless
they also meet this standard. When there is the potential for splashes, goggles must be worn, and when
appropriate, a face shield added.

• A face shield is required any time there is a risk of explosion, large splash hazard or a highly exothermic
reaction. All manipulations of pyrophoric chemicals which pose this risk should occur in a fume hood with the
sash in the lowest feasible position. Portable shields, which provide protection to all laboratory occupants, are
acceptable.

Skin Protection

• Gloves must be worn when handling pyrophoric chemicals. Nitrile gloves should be adequate for handling
most of these in general laboratory settings but they are combustible. Be sure to use adequate protection to
prevent skin exposures. Sigma-Aldrich recommends the use of nitrile gloves underneath neoprene gloves2.

•     A lab coat or apron (not made from easily ignited material like nylon or polyester) must be worn.  Special
     fire-resistant lab coats made from Nomex are more expensive, but recommended for labs using these
      reagents routinely.
•     No open toe shoes are allowed.

Equipments and Notification

• Have the proper equipment and the phone number for the Police (9-911) readily available for any
emergencies.



Designated Area

Eyewash
• Suitable facilities for quick drenching or flushing of the eyes should be within 10 seconds travel time for

immediate emergency use. Bottle type eyewash stations are not acceptable.

Safety Shower
• A safety or drench shower should be available within 10 seconds travel time where pyrophoric chemicals

are used.

Fume Hood
• Many pyrophoric chemicals release noxious or flammable gases and should be handled in a laboratory

hood.  In addition, some pyrophoric materials are stored under kerosene (or other flammable solvent),
therefore the use of a fume hood (or glove box) is required to prevent the release of flammable vapors into
the laboratory.

Glove (dry) box
• Glove boxes are an excellent device to control pyrophoric chemicals when inert or dry atmospheres are

required.

 Important Steps to Follow

Handling pyrophoric Reagents –
• By using proper syringe techniques, these reagents can be handled easily in the laboratory.

The Aldrich Sure/Seal™ Packaging System

 The Sure/Seal packaging system (Fig. 1A) provides a convenient method for storing and dispensing air-
sensitive reagents. The reagent can be dispensed using a syringe or double-tipped needle (16, 18 or 20 gauge)
inserted through the hole in the metal cap. When inserting a needle through a septum, a layer of silicone or
hydrocarbon grease on the septum will help. Upon withdrawal of the needle, the small hole that remains in the
PTFE liner will not cause the reagent to deteriorate under normal circumstances. However, it is recommended
that the plastic cap be replaced after each use and in particular for long-term storage.

For extended storage of unused reagents, use the solid plastic cap, or equip the bottle with an Oxford Sure/Seal
valve cap, or transfer the reagent to a suitable storage vessel.

The Sure/Seal septum-inlet transfer adapter (Fig. 1B) can be used when repeated dispensing is necessary. The
adapter protects the contents of the bottles from air and moisture.

Fig. 1B Sure/Seal  septum-inlet transfer adapter
Fig. 1A Sure/Seal components



 Transferring Pyrophoric Reagents with Syringe
• In a fume hood or glove box, clamp the reagent bottle to prevent it from moving
• Clamp/secure the receiving vessel too.
• After flushing the syringe with inert gas, depress the plunger and insert the syringe into the Sure/Seal bottle

with the tip of the needle below the level of the liquid
• Secure the syringe so if the plunger blows out of the body it, and the contents will not impact anyone (aim it

toward the back of the containment)
• Insert a needle from an inert gas source carefully keeping the tip of the needle above the level of the liquid
• Gently open the inert gas flow control valve to slowly add nitrogen gas into the Sure/Seal bottle.
• This will allow the liquid to slowly fill the syringe (up to 100mL) as shown in Fig. 2A. Pulling the plunger

causes gas bubbles.
• Let nitrogen pressure push the plunger to reduce bubbles. Excess reagent and entrained bubbles are then

forced back into the reagent bottle as shown in Fig. 2B.
• The desired volume of reagent in the syringe is quickly transferred to the reaction apparatus by puncturing a

rubber septum as illustrated in Fig. 2C.

Fig. 2B Removing gas bubbles and
returning excess reagentto the Sure/
Seal bottle

Fig.2A Filling syringe using nitrogen pressure Fig. 2C Syringe transfer of reagent
to reaction vessel

Fig. 3A Double-tipped needle transfer of
             liquid reagent

Transferring Pyrophoric Reagents with a Double-Tipped Needle
• The double-tipped needle technique is recommended when transferring 50 mL or more.
• Pressurize the Sure/Seal bottle with nitrogen and then insert the double-tipped needle through the septum into

the headspace above the reagent. Nitrogen will pass through the needle. Insert the other end through the
septum at the calibrated addition funnel on the reaction apparatus. Push the needle into the liquid in the Sure/
Seal reagent bottle and transfer the desired volume. Then withdraw the needle to above the liquid level. Allow
nitrogen to flush the needle. Remove the needle first from the reaction apparatus and then from the reagent
bottle. (Fig. 3A)

• For an exact measured transfer, convey from the Sure/Seal bottle to a dry nitrogen flushed graduated cylinder
fitted with a double-inlet adapter (Fig. 3B). Transfer the desired quantity and then remove the needle from the
Sure/Seal bottle and insert it through the septum on the reaction apparatus. Apply nitrogen pressure as before
and the measured quantity of reagent is added to the reaction flask.

• To control flow rate, fit a Luer lock syringe valve between two long needles as shown in (Fig. 3C).

Fig. 3C Double-ended needle transfer
             with syringe valve

Fig. 3B Double-tipped needle transfer to
graduated cylinder

flex needle

Nitrogen
double ended needle

Flat-cut end of needle

Nitrogen

Nitrogen

valve

Flat-cut end of needle

to bubbler

to bubbler



Storage
• Pyrophoric chemicals should be stored under an atmosphere of inert gas or under kerosene as appropriate.
• Avoid areas with heat/flames, oxidizers, and water sources.
• Containers carrying pyrophoric materials must be clearly labeled with the correct chemical name and hazard

warning.
• For storage prepare a storage vessel with a septum filled with an inert gas

o Select a septum that fits snugly into the neck of the vessel
o Dry any new empty containers thoroughly
o Insert septum into neck in a way that prevents atmosphere from entering the clean dry (or reagent

filled) flask.
o Insert a needle to vent the flask and quickly inject inert gas through a second needle to maintain a

blanket of dry inert gas above the reactive reagent.

Fig. 4A Septa wired to vessel

o Once the vessel is fully purged with inert gas, remove the vent needle then the gas line.
• For long-term storage, the septum should be secured with a copper wire (figure 4A).

Fig. 4B For long-term storage, use a second septa

• For extra protection a second same-sized septa (sans holes) can be placed over the first (figure 4b).

• Use parafilm around the outer septa and (obviously) remove the parafilm and outer septa before

accessing the reagent through the primary septa

Disposal of Pyrophoric Reagents
•  A container with any residue of pyrophoric materials should never be left open to the atmosphere.
•  Any unused or unwanted pyrophoric materials must be destroyed by transferring the materials to an

appropriate reaction flask for hydrolysis and/or neutralization with adequate cooling.
• The essentially empty container should be rinsed three times with an inert dry solvent; this rinse solvent must

also be neutralized or hydrolyzed.
• After the container is triple-rinsed, it should be left open in back of a hood or atmosphere at a safe location for

at least a week. After the week, the container should then be rinsed 3 times again.

Disposal of Pyrophoric Contaminated Materials
• All materials that are contaminated with pyrophoric chemicals should be disposed of as hazardous waste.
• Alert EH&S for any wastes contaminated by pyrophoric chemicals.
• The contaminated waste should not be left overnight in the open laboratory but must be properly contained

to prevent fires.



Emergency Procedures

Spill
· Powdered lime should be used to completely smother and cover any spill that occurs.
· A container of powdered lime should be kept within arm’s length when working with a pyrophoric

material.
· If anyone is exposed, or on fire, wash with copious amounts of water.
· The recommended fire extinguisher is a standard dry powder (ABC) type.  Class D extinguishers are

recommended for combustible solid metal fires (e.g, sodium, LAH), but not for organolithium reagents.
· Call 9-911 for emergency assistance

1 Created from a variety of resources, principally the Sigma-Aldrich Technical Bulletins and these websites:
www.safety.rochester.edu/ih/standops8.html & www.brandeis.edu/ehs/labs/pyrophoric.html  another good resource is
Advanced Practical Organic Chemistry by J. Leonard, B. Lygo, and G. Procter esp. pages 76-98

Another good resource is this article from the American Chemical Society.
2 Private communication to Rebecca Lally (rrlally@uci.edu) at UC Irvine in January 2009
3 Images and advice from Sigma-Aldrich Technical Bulletins AL-134 and AL-164 at: http://
www.sigmaaldrich.com/chemistry/aldrich-chemistry/tech-bulletins/tech-bulletin-numbers.html

http://www.ehs.ucsb.edu/units/labsfty/labrsc/factsheets/CHAS_Organolithium_Safety.pdf


LABORATORY SAFETY FACT SHEET #37
Safe Use of Pyrophoric/
Water Reactive Reagents

Introduction:  Pyrophoric and water reactive materials can ignite spontaneously on contact with air,
moisture in the air, oxygen, or water.  Failure to follow proper handling procedures can result in fire or
explosion, leading to serious injuries, death and/or significant damage to facilities.  This fact sheet describes the
hazards, proper handling, disposal and emergency procedures for working with pyrophoric and water

reactives.

Any handling of a pyrophor/water reactive material is high risk and must be controlled with adequate system
design, direct supervision and training.  These tasks are two person tasks and workers should not work alone.

Examples of Pyrophoric/Water Reactive Materials

• Grignard Reagents:  RMgX (R=alkyl, X=halogen)

• Metal alkyls and aryls:  Alkyl lithium compounds; tert-butyl lithium

• Metal carbonyls:  Lithium carbonyl, nickel tetracarbonyl

• Metal powders (finely divided):  Cobalt, iron, zinc, zirconium

• Metal hydrides:  Sodium hydride, lithium aluminum hydride

• Nonmetal hydrides:  Diethylarsine, diethylphosphine

• Non-metal alkyls:  R
3
B, R

3
P, R

3
As; tetramethyl silane, tributyl phosphine

• White and red phosphorus

• Group I (Alkali) metals:  Lithium, potassium, sodium, sodium-potassium alloy (NaK), rubidium, cesium,
francium

• Gases:  Silane, dichlorosilane, diborane, phosphine, arsine

Hazards:  Because these reagents ignite on contact with air and/or water, they must be handled under an
inert atmosphere and in such a way that rigorously excludes air/moisture.  Some are toxic and many come
dissolved or immersed in a flammable solvent.  Other common hazards include corrosivity, teratogenicity,
water reactivity, or peroxide formation, and may damage to the liver, kidneys, and central nervous system.

Controlling the Hazards: BEFORE working with pyrophoric or water reactive reagents, read the
relevant Material Safety Data Sheets (MSDS), technical bulletins, and guidance documents to understand how
to mitigate the hazards.  The MSDS must be reviewed before using an unfamiliar chemical and periodically as
a reminder.  Users of reactive materials must be trained in proper lab technique and be able to demonstrate
proficiency.  Do not work alone or during off hours, when there are few people around to help.  ALWAYS
wear the appropriate personal protective equipment.



Remove all excess and nonessential chemicals and equipment from the fume hood or glove box where pyrophoric or water
reactive chemicals will be used.  This will minimize the risk if a fire should occur.  Keep combustible materials, including
paper towels and Kimwipes, away from reactive reagents.

Keep the amount of pyrophoric or water reactive material present in your lab to the smallest amount practical.  Use and
handle the smallest quantity practical.  It is better to do multiple transfers of small volumes than attempt to handle larger
quantities (greater than about 20 mL).  Alternatively, an appropriately engineered system, capable of safely handling the
larger quantity must be designed, tested and properly used.

Personal Protective Equipment (PPE)

Eye Protection

• A full face shield that meet the ANSI Z.87.1 1989 standard must be worn whenever handling pyrophoric chemicals
(should have “Z87” stamp on it).   Prescription eye glasses, safety glasses, and splash goggles will NOT provide
adequate protection.  A face shield, worn over safety eyewear, is required any time there is a risk of explosion, splash
hazard or a highly exothermic reaction.

• All manipulations of pyrophoric chemicals which pose these risks must be carried out in a fume hood with the sash in the
lowest feasible position.

Skin Protection

• In general, chemical protective gloves are unacceptable when working with pyrophors.  If the reactive material were to
ignite and spill onto the hand, nitrile or latex gloves would also ignite and contribute to serious injury.

• Nomex and related aramid fiber products are excellent fire retardant, but can significantly reduce dexterity.  A Nomex
flight glove (used by pilots to protect from heat and flash) works well.

• A fire retardant lab coat must be worn.  Special fire-resistant lab coats made from Nomex or other fire resistant
materials are more expensive, but recommended for labs using these reagents routinely.  Lab coats need to be buttoned
and fit properly to cover as much skin as possible.Clothing, shirt and pants, should be cotton or wool.  Synthetic
clothing is strongly discouraged.

• Appropriate shoes that cover the entire foot (closed toe, closed heel, no holes in the top) must be worn.

Safety Equipment: Researchers working with reactive materials must have the proper equipment and the
emergency phone number (9-911) readily available for any emergencies, prior to starting research activities.  Acceptable
extinguishing media include soda ash (lime) or dry sand to respond to fires.  DO NOT use water to attempt to extinguish a
pyrophoric/reactive material fire as it can actually enhance the combustion of some of these materials, e.g. metal
compounds.  A small beaker of dry sand or soda ash (lime) in the work area is useful to extinguish any small fire that occurs
at the syringe tip and to receive any last drops of reagent from the syringe.  Review the MSDS for the proper fire

extinguisher to use with the given material.

Eyewash/ Safety Shower

• A combination eyewash/safety shower should be within 10 seconds travel time where reactive chemicals are used.
Inside the laboratory is optimum.

• If a combination eyewash/safety shower is not available within the lab, an eyewash must be available (within 10 seconds
travel distance) for immediate emergency use within the lab.  Bottle type eyewash stations are not acceptable.  A
combination eyewash/shower must be available in the hallway or similar, within 10 seconds travel distance and
accessible through only one door.



Fume Hood

• Many reactive chemicals release noxious or flammable gases upon decomposition and should be handled in a laboratory
hood.  In addition, some pyrophoric materials are stored under kerosene (or other flammable solvent), therefore the use
of a fume hood (or glove box) is required to prevent the release of flammable vapors into the lab.

Glove (dry) box

• Inert atmosphere glove boxes are an excellent device for the safe handling of reactive materials.  Glove boxes used for
this purpose should be in good working order and the moisture and oxygen levels of the atmosphere should be confirmed
prior to introduction of reactive compounds into the box.  Continuous monitoring of oxygen and moisture is highly
recommended.  Also, take into account interactions between items in the glovebox (e.g., nitrogen is not an inert gas for
lithium metal as the lithium is reduced violently to lithium nitride).

Gas Cabinets

• Storage of pyrophoric gases is described in the CA Fire Code, Chapter 41.  Gas cabinets, with remote sensors and fire
suppression equipment, are required.

• Gas flow, purge and exhaust systems should have redundant controls to prevent pyrophoric gas from igniting or
exploding.

• Emergency back-up power should be provided for all electrical controls, alarms and safeguards associated with the
pyrophoric gas storage and process systems.

Storage and Disposal

Storage

• Use and store minimal amounts of reactive chemicals.  Do not store reactive chemicals with flammable materials or in a
flammable liquids storage cabinet.  Containers carrying reactive materials must be clearly labeled with the correct
chemical name, in English, and hazard warning.

• Store reactive materials as recommended in the MSDS.  An inert gas-filled desiccator or glove box are suitable storage
locations for most materials.

• If pyrophoric or water reactive reagents are received in a specially designed shipping, storage or dispensing container
(such as the Aldrich Sure/Seal packaging system) ensure that the integrity of that container is maintained.

• Ensure that sufficient protective solvent, oil, kerosene, or inert gas remains in the container while the material is stored.

• NEVER return excess chemical to the original container.  Small amounts of impurities introduced into the container may
cause a fire or explosion.

• For storage of excess chemical, prepare a storage vessel in the following manner:

o Dry any new empty containers thoroughly

o Insert the septum into the neck in a way that prevents atmosphere from entering the clean dry (or reagent
filled) flask.

o Insert a needle to vent the flask and quickly inject inert gas through a second needle to maintain a blanket of
dry inert gas above the reagent.



o Once the vessel is fully purged with inert gas, remove the vent needle then the gas line.  To introduce the
excess chemical, use the procedure described in the handling section, below.

o For long-term storage, the septum should be secured with a copper wire (figure 1A).

o For extra protection a second same-sized septa (sans holes) can be placed over the first (figure 1B).

o Use parafilm around the outer septa and remove the parafilm and outer septum before accessing the
reagent through the primary septum.

 

                                                

Disposal of Pyrophoric Reagents

• Any container with a residue of reactive materials should never be left open to the atmosphere.

• Any unused or unwanted reactive  materials must be destroyed by transferring the materials to an appropriate
reaction flask for hydrolysis and/or neutralization with adequate cooling.

• The empty container should be rinsed three times with an inert dry COMPATIBLE solvent; this rinse solvent must
also be neutralized or hydrolyzed.  The rinse solvent must be added to and removed from the container under an
inert atmosphere.

• After the container is triple-rinsed, it should be left open in back of a hood or ambient atmosphere at a safe
location for at least a week.

• The empty container, solvent rinses and water rinse should be disposed as hazardous waste and should not be
mixed with incompatible waste streams.

Disposal of Pyrophoric or Water Reactive Contaminated Materials

• All materials – disposable gloves, wipers, bench paper, etc. - that are contaminated with pyrophoric chemicals
should be disposed as hazardous waste.  Proper and complete hazardous waste labeling of containers is vital.

• The contaminated waste should not be left overnight in the open laboratory but must be properly contained to
prevent fires.



Important Steps to Follow:  Reactive reagents can be handled and stored safely as long as all exposure to
atmospheric oxygen and moisture or other incompatible chemicals is avoided.  Finely divided solids must be transferred
under an inert atmosphere in a glove box.  Liquids may be safely transferred without the use of a glove box by employing
techniques and equipment discussed in the Aldrich Technical Information Bulletin AL-134.  Pyrophoric gases must be
handled in compliance with the California Fire Code, Chapter 41.  Another good reference is “Manipulation of Air-sensitive
Compounds” by Shriver and Drezdzon.

The California Fire Code prohibits the storage or use of pyrophorics in buildings not fully protected by an automatic
sprinkler system.  If you are using a pyrophoric in an unsprinklered building contact EH&S at x-4899 immediately so that
we may assist you with the options available to mitigate the situation.

Handling Pyrophoric Liquids

• Users should read and understand the Aldrich Technical Information Bulletin No. AL-134.  The PI should also have
in place laboratory-specific handling, storage, and disposal standard operating procedures.  The standard operating
procedures should be included in the lab Chemical Hygiene Plan.

• By using proper syringe techniques, these reagents can be handled safely in the laboratory.  The Aldrich Sure/Seal™
Packaging System provides a convenient method for storing and dispensing air-sensitive reagents.  Schlenk
glassware is another suitable option.

• The reagent can be dispensed using a syringe or double-tipped needle (canula) (16, 18 or 20 gauge) inserted
through the hole in the metal cap, as shown in fig. 2 below.  It is recommended that the plastic cap be replaced after
each use and in particular for long-term storage.

Fig. 2 Double-tipped needle transfer of liquid reagent

• For extended storage of unused reagents, use the solid plastic cap, or equip the bottle with an Oxford Sure/Seal
valve cap, or transfer the reagent to a suitable storage vessel, as described above.



Emergency Procedures

Spill

• DO NOT use water to attempt to extinguish a reactive material fire as it can actually enhance the combustion of some
reactive materials, e.g. metal compounds.

• Do not use combustible materials (paper towels) to clean up a spill, as these may increase the risk of igniting the
reactive compound.  Soda ash (powdered lime) or dry sand should be used to completely smother and cover any
small spill that occurs.

• A container of soda ash (powdered lime) or dry sand should be kept within arm’s length when working with a
reactive material.

• If anyone is exposed, or on fire, wash with copious amounts of water, except if metal compounds are involved, which
can react violently with water.  In the case of a metal fire, smothering the fire is a better course of action.

• The recommended fire extinguisher is a standard dry powder (ABC) type.  Class D extinguishers are recommended
for combustible solid metal fires (e.g, sodium, LAH), but not for organolithium reagents.

• Call 9-1-1 for emergency assistance and for assistance with all fires, even if extinguished.

• Pyrophoric gas releases and associated fires, should be extinguished by remotely stopping the gas flow.  NEVER
ATTEMPT TO PUT OUT A GAS FIRE IF THE GAS IS FLOWING.

Sources and Acknowledgements:
Created from a variety of sources including:  Brandeis University, Standard Operating Procedure for Pyorphoric Chemicals; University
of Nebraska, Lincoln, Pyrophoric Chemicals Standard Operating Procedure; University of Pittsburgh Safety Manual, Flammable and
Pyrophoric Gas; Rochester University, SOP for Pyrophoric Chemicals.  Images from Sigma-Aldrich Technical Bulletins AL-134 and AL-
164.
Personal communication with(and grateful acknowledgement to) Dr. Russell Vernon, Environmental Health and Safety, UC, Riverside;
Dr. Joseph Pickel, Center for Nanophase Materials Sciences, Oak Ridge National Laboratory; Dr. Neal Langerman, Principal, Advanced
Chemical Safety, Inc.; Dr. Frank Osterloh, Professor of Chemistry, UC Davis.
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Handling Pyrophoric Reagents

Flex-needle
nitrogen

to bubbler

Fig. 2 Double-tipped needle transfer of pyrophoric liquid.

Fig. 3

Fig. 1 Pyrophoric reagents may be packed in a variety of containers.

NOTE: The metal can in which
each bottle is shipped should be
retained as a protective con-
tainer for transporting and stor-
ing the bottle of reagent.

I. INTRODUCTION AND PRECAUTION
Due to the hazardous nature of pyrophoric reagents, we

strongly recommend that all users read this bulletin carefully
and completely before starting any actual laboratory work. If
you are unsure of any of these procedures or if you need assis-
tance, please contact us prior to use.

All users of these reagents must be fully qualified and
experienced laboratory workers to handle pyrophoric reagents
without problems. All users must be made aware of the very
hazardous nature of these products.

Users must have read and understood our Technical
Information Bulletin No. AL-134 which describes standard
syringe and double-tipped-needle transfer techniques before
attempting to handle liquid pyrophoric reagents (see Fig. 2).

II. NATURE OF THE REAGENTS
Pyrophoric reagents are extremely reactive toward oxy-

gen and in most cases, water, and must never be exposed to
the atmosphere. Failure to follow proper handling techniques
could result in serious injury.  Exposure of these reagents to
air could result in spontaneous combustion, which could cause
serious burns or other injuries to the person handling the re-
agent or others in the immediate area.

In addition, all combustible materials, including paper
products, should not be allowed to come in contact with any
pyrophoric reagent at any time.

III. HANDLING
Pyrophoric reagents can be handled and stored safely as

long as all exposure to atmospheric oxygen and moisture is
avoided. Solids must be transferred under an inert atmosphere
in an efficient glove box. Liquids may be safely transferred
without the use of a glove box by employing techniques and
equipment discussed in our Technical Information Bulletin
AL-134.

Again, users must have read and understood the accom-
panying Technical Bulletin AL-134 (call us immediately for a
copy if yours has been misplaced), before attempting to handle
liquid pyrophoric reagents.

Glass bottles of pyrophoric reagents should not be handled
or stored unprotected. The metal can shipped with each bottle
should be retained as a protective container for each bottle for
transporting and storage (see Fig. 3 and 4).

(OVER)

Fig. 4

revised 6/95
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AtmosBag–A controlled-atmosphere chamber Accessories

Sealing tape
PP, 3in. x 60yd. Z10,692-5

Bench-top base
Rigid PE, Fin. thick.  Keeps AtmosBag
in place.  Fits inside respective bag.
S 11 x 16in. Z11,286-0
M 20 x 16in. Z11,285-2
L 24 x 34Fin. Z10,691-7

Cotton glove liners
Medium weight 100% cotton form fit-
ting, disposable style.   Ambidextrous.
Each package contains 12 pairs. 8in. L.
S/M Z11,833-8
M/L Z11,834-6

Lattice rods
Aluminum.  M o.d. x 11Jin. L.  Sections
screw together for extra height.

Z22,566-5

The Aldrich AtmosBag is a 0.003-in.
gauge PE bag that can be sealed,
purged, and inflated with an appropri-
ate inert gas, creating a portable, con-
venient, and inexpensive “glove box”
for handling air- and moisture-sensi-
tive, as well as toxic, materials. Other
applications include dust-free opera-
tions, controlled-atmosphere habitat,
and, for the ethylene oxide-treated
AtmosBag, immunological and micro-
biological studies.  Small AtmosBags
have one inlet per side.  Includes in-
structions.

Two-hand AtmosBag shown here with
Benchrack lattice system.

Two-hand AtmosBag
Ethylene

Uninflated dimensions (in.) Inflated oxide-treated
Size Opening Width Length  volume (in. 3) Cat. No. Cat. No.
S  12   27   30  3,000 (50L) Z11,283-6 Z11,837-0
M  24  39   48 17,000 (280L) Z11,282-8 Z11,836-2
L  36  51   58 32,000 (520L) Z10,608-9 Z11,835-4

CAUTION:  Always handle toxic materials in a hood or other controlled system to prevent and
protect against exposure in case of leakage.  All products made of PE may tear, break, or
puncture. To assure that air-sensitive materials do not become exposed to air, follow
instructions on package; also test and monitor AtmosBag for leaks before and during use.

IV. SPILL
Powdered lime should be used to completely smother and

cover any spill that occurs.

A container of powdered lime should be kept within arm’s
length when working with a pyrophoric material.

IV. DISPOSAL
We feel that the user of the reagent is the person most

familiar with the contents and should accept the responsibil-
ity for safe disposal of the empty container.

A container with any residual material MUST NEVER
be opened to the atmosphere. The last traces of reagent must
be removed and should be used completely for a chemical
reaction; however, if unused and unwanted material must be
destroyed, it must be transferred to an appropriate reaction
flask for hydrolysis and/or neutralization with adequate cool-
ing.

 The essentially empty container is then rinsed three times
with an inert dry solvent; this rinse solvent must also be neu-
tralized or hydrolyzed. The solvent must be added to and re-
moved from the container under an inert atmosphere. After
adding each rinse, the container is swirled or shaken. The best
solvent to use is the same solvent used for the solution of the
original reagent. If the container originally contained a neat
reagent, then use a solvent which is completely inert and
unreactive toward the reagent.

After the triple rinse is complete, the container is opened
to the atmosphere at a safe location, preferably outdoors or,
AT A MINIMUM, IN THE BACK OF A HOOD. After allow-
ing the container to be exposed to the atmosphere for at least
a week, the container must be triple-rinsed with water before
disposal.

This hazard sheet must remain with the container at all times. If you have any questions, please contact us.
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Technical Bulletin AL-134

Sigma brand products are sold through Sigma-Aldrich, Inc. Sigma-Aldrich, Inc. warrants that its products conform to the information contained in this and other 
Sigma-Aldrich publications. Purchaser must determine the suitability of the product(s) for their particular use. Additional terms and conditions may apply.
Please see reverse side of the invoice or packing slip.

Handling Air-Sensitive Reagents

The Aldrich® Sure/Seal™ system

Anhydrous solvents and air-sensitive reagents from Aldrich are 
packaged in our exclusive Sure/Seal bottles which provide a 
convenient method for storing and dispensing research quantities 
of these products. With this bottle, reactive materials can be 
handled and stored without exposure to atmospheric moisture 
or oxygen. The reagent comes in contact only with glass and a 
specially designed resin layer, yet it can be readily transferred using 
standard syringe techniques.

The polypropylene cap on a 
Sure/Seal bottle can be safely 
removed because the crown 
cap and liner are already 
crimped in place. The reagent 
can then be dispensed using 
a syringe or double-tipped 
needle inserted through the 
hole in the metal cap (Fig.1). 
We recommend only small-
gauge needles (no larger 
than 18-gauge) be used and 
the polypropylene cap be 
replaced after each use. After the needle has been withdrawn from 
the bottle, the new elastomer liner provides outstanding resealing 
properties to protect the contents within from moisture and oxygen 
in the atmosphere.

Most of the techniques described in this bulletin were 
developed for handling various organoborane reagents. 
However, these methods are applicable to other air-sensitive 
solvents and reagents on a preparative laboratory scale.

Contents

The Aldrich Sure/Seal™ system
Equipment overview
Reagent transfer with syringes
Reagent transfer with double-tipped needles
Storage vessels
Equipment clean-up
Labware for handling air-sensitive solvents and reagents
Trademarks

Equipment Overview
Reactions involving our air-sensitive reagents can be carried out in 
common ground-glass apparatus. Other equipment required are 
a source of inert gas, a septum inlet, a bubbler, and syringes fi tted 
with suitable needles. 

Glassware preparation

Laboratory glassware contains a thin fi lm of adsorbed 
moisture which can be easily removed by heating in an oven 
(125 °F/overnight or 140 °F/4 hrs). The hot glassware should be 
cooled in an inert atmosphere by assembling the glassware while 
hot and fl ushing with a stream of dry nitrogen or argon. A thin fi lm 
of silicone or hydrocarbon grease must be used on all standard-
taper joints to prevent seizure upon cooling. Alternatively, the 
apparatus may be assembled cold and then warmed with a heat 
gun while fl ushing with dry nitrogen. The oven-drying procedure is 
more effi  cient than using a heat gun because it removes moisture 
from inner surfaces of condensers and from other intricate parts. 

Fig. 1 Crown cap with hole
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Inert gas supply and fl ushing equipment

Joint clips are required to secure joints during fl ushing since the 
nitrogen pressure may open the seals of unsecured standard-taper 
joints. Only high-purity, dry nitrogen from a cylinder with a pressure 
regulator (adjusted to 3-5 psi) should be used for fl ushing. Plastic 
tubing can be used to connect the nitrogen line to a tube connector 
adapter (equipped with a stopcock) on the reaction apparatus. 
Nitrogen may also be introduced through a rubber septum via a 
hypodermic needle connected to the end of the fl exible tubing on the 
nitrogen line. The needle-tubing connector provides a simple method 
for attaching the needle to the tubing. When not in use, this nitrogen-
fl ushing needle should be closed 
by inserting the needle into a solid rubber stopper or septa to prevent 
diff usion of air into the needle when the nitrogen is 
turned off  (Fig.2).

Septum inlet glassware

Large rubber septa may be used to cap female joints. However, the 
use of 6 mm septa and 9 mm o.d./6 mm i.d. medium-wall glass 
septum inlets is preferred. The small rubber septum provides a more 
positive reseal after puncture and allows less rubber to be in contact 
with organic vapors in the reaction vessel. With the recommended 
medium-wall tubing, the 6 mm septum not only fi ts the inside 
diameter of the glass tube but also fi ts snugly over the outside when 
the top is folded over (Fig. 3). The glass septum inlet can be built into 
the reaction fl ask  (Fig. 4) or placed on an adapter (Fig. 5) for use with 
unmodifi ed glassware. The rubber septum may be 
secured in place as shown in Fig. 3. with a nylon Wrap-it Tie. However, 
if the 6 mm septum is properly fi tted to 9 mm medium-wall tubing, 
the ties may not be needed unless high pressures 
(>10 psi) are expected.

Bubblers for pressure equalization

To maintain an air-tight system the reaction vessel must be vented 
through a mercury or mineral oil bubbler. Drying tubes will not prevent 
oxygen from entering the system. At all times during the reaction, 
the system should be under a slight positive pressure of nitrogen as 
visually indicated by the bubbler. Fig. 6 illustrates a suitable bubbler. 
A pressure reversal may cause the liquid in the bubbler to be drawn 
into the reaction vessel. The enlarged head space in the bubbler will 
minimize this danger. However, if a large pressure reversal occurs, air 
will be admitted into the reaction vessel. The T-tube bubbler shown 
can be used to prevent this problem because nitrogen pressure can be 
introduced intermittently through the septum inlet. The problem can 
be completely eliminated by a slow and continuous nitrogen fl ow.

Syringe transfer tips

Small quantities (up to 50 mL) of air-sensitive reagents and dry solvents 
may be transferred with a syringe equipped with a 1-2 ft long needle. 
These needles are used to avoid having to tip reagent bottles and 
storage fl asks. Tipping often causes the liquid to come 
in contact with the septum causing swelling and deterioration of the 
septa, and should therefore be avoided. 

Fig. 2. Nitrogen-fl ushing needle

Fig. 3. Use of 
septum inlet

Fig. 4. Flask with 
septum inlet

Fig. 5  Septum 
inlet adapter

Fig. 3a Fig. 3b Fig. 3c
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A rubber septum provides a positive seal for only a limited number 
of punctures depending on the needle size. Therefore, always 
reinsert the needle through the existing hole. It is also advantageous 
to put a layer of silicone or hydrocarbon grease on a rubber septum 
to facilitate passage of the needle through the rubber and to 
minimize the size of the hole in the septum. 

Syringe/needle preparation

Ideally, the syringe and needle should be dried in an oven prior 
to use. Naturally, the syringe body and plunger should not be 
assembled before being placed in the oven. The syringe should be 
fl ushed with nitrogen during the cooling. A syringe may also be 
fl ushed 10 or more times with dry nitrogen (Fig. 7) to remove the 
air and most of the water adsorbed on the glass. A dry syringe may 
be closed to the atmosphere by inserting the tip of the needle into 
a rubber stopper or septa. (Fig 2). The syringe-needle assembly 
should be tested for leaks prior to use. The syringe is half-fi lled with 
nitrogen and the needle tip is inserted in a rubber stopper. It should 
be possible to compress the gas to half its original volume without 
any evidence of a leak. A small amount of stopcock grease or a drop 
of silicone oil placed on the Luer lock tip will help ensure tightness.

Reagent transfer with syringe
The syringe transfer of liquid reagents (up to 100 mL) is readily 
accomplished by fi rst pressurizing the Sure/Seal™ reagent bottle 
with dry, high-purity nitrogen followed by fi lling the syringe (Fig. 8). 

1. The nitrogen pressure is used to slowly fi ll the syringe with the 
desired volume plus a slight excess (to compensate for gas 
bubbles) of the reagent. Note the nitrogen pressure pushes the 
plunger back as the reagent enters the syringe. The plunger 
should not be pulled back since this tends to cause leaks and 
create gas bubbles.

2. The excess reagent along with any gas bubbles is forced back into 
the reagent bottle (Fig. 9). 

3. The accurately measured volume of reagent in the syringe is 
quickly transferred to the reaction apparatus by puncturing a 
rubber septum on the reaction fl ask or addition funnel (Fig. 10). 
Note: larger syringes are available but are awkward to handle 
when completely full.

Reagent transfer with a double-tipped needle
To conveniently transfer 50 mL or more of reagent, the double-
tipped needle technique is recommended. Fig. 11 illustrates liquid-
reagent transfer under nitrogen pressure using this technique. 

1. To accomplish the double-tipped needle transfer, the needle is 
fi rst fl ushed with nitrogen. 

2. The Sure/Seal bottle is pressurized with nitrogen using the 
nitrogen fl ushing needle. 

3. The double-tipped needle is then inserted through the septum 
on the reagent bottle into the head space above the reagent. 
Nitrogen immediately passes through the needle. Finally, the 

Fig. 6  Bubbler

Fig. 7  Flushing a syringe with nitrogen

Fig. 7a Fig. 7b

Fig. 8  Filling syringe using nitro-
gen pressure

Fig. 9  Removing gas bubbles 
and returning excess reagent
to the Sure/Seal bottle

Fig. 10  Syringe transfer of 
reagent to reaction vessel
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other end of the double-tipped needle is inserted through the 
septum on the reaction apparatus, and the end of the needle in 
the reagent bottle is pushed down into the liquid. The volume 
of liquid reagent transferred is measured by using a calibrated 
fl ask or addition funnel. When the desired volume has been 
transferred, the needle is immediately withdrawn to the head 
space above the liquid, fl ushed slightly with nitrogen, and 
removed. The needle is fi rst removed from the reaction apparatus 
and then from the reagent bottle.

An alternative method 

Transferring measured amounts of reagents (Fig. 12). 

1. The reagent is fi rst transferred via a double-ended needle from 
the Sure/Seal bottle to a dry, nitrogen-fl ushed graduated cylinder 
(Fig. 13) equipped with female joint and a double inlet adapter. 
Only the desired amount of reagent is transferred to 
the cylinder.

2. The needle is then removed from the Sure/Seal bottle and 
inserted through the septum on the reaction apparatus. By 
applying nitrogen pressure as before, the reagent is added to 
the reaction apparatus. 

If it is necessary to add the reagent slowly, a modifi ed transfer 
needle is constructed from two long standard needles and a male 
Luer lock to male Luer lock syringe valve. The valve may be opened 
slightly allowing only a very slow fl ow of reagent. Thus, the addition 
funnel is not needed and many reactions can be carried out in 
single-necked fl asks (Fig. 13).

Storage vessels
The 12-gauge stainless steel needles on the Chem-Flex™ transfer line 
provide a rapid means of transferring air-sensitive reagents under 
nitrogen pressure. However, the needles are so large that once the 
crown cap liner on the Sure/Seal bottle is punctured, the liner may 
not self-seal. If only a portion of the contents is to be used, a needle 
no larger than 16-gauge should be utilized. By using small needles 
the reagent in a Sure/Seal bottle will not deteriorate even after 
numerous septum punctures.

However, if the reagent is to be used repeatedly for small scale 
reactions or if an unused portion is to be stored for an extended 
length of time, the material should be transferred from the 
Sure/Seal bottle to a suitable storage vessel.

One type of vessel is the Sure/Stor™ fl ask for air-sensitive reagents 
(Fig. 14). Alternatively, an appropriate adapter can be used to 
convert a round-bottomed fl ask into a storage vessel (Fig. 15).

The PTFE valve on the storage vessel keeps solvent vapors away 
from the septum, thereby minimizing swelling and deterioration of 
the septum. Furthermore, the valve allows for replacement of the 
septa. A change of septa is sometimes necessary because they tend 
to deteriorate on prolonged standing in a laboratory atmosphere.

Fig. 11  Double-tipped needle 
transfer of liquid reagent

Fig. 12  Double-tipped needle 
transfer to graduated cylinder

Fig. 13  Double-ended needle 
transfer with syringe valve

Fig. 14  Aldrich 
Sure/Stor™ fl ask

Fig. 15  Aldrich 
Sure/Stor™ adapter
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Equipment cleanup
Clean-up of equipment that has been used to transfer air-sensitive 
reagents must not be taken lightly. Since many of these reagents 
react violently with water, fi res are a potential hazard. 

Empty Sure/Seal bottles – the crown cap and liner of an empty 
Sure/Seal bottle should be carefully removed and the open bottle 
left in the hood to allow the last traces of reactive reagent to be 
slowly air-hydrolyzed and oxidized. After at least a day, the inorganic 
residue can be rinsed out with water. Empty storage bottles and 
storage fl asks should be treated similarly. Air-hydrolysis in a hood 
is appropriate only for the last traces of material that remain after 
a Sure/Seal bottle has been emptied as completely as possible 
via syringe or double-ended needle transfer. The Aldrich Catalog/
Handbook or material safety data sheets should be consulted for 
the recommended disposal procedures for larger amounts of 
reactive chemicals.

Syringes and needles – Immediately clean all syringes and 
needles that have been used to transfer air-sensitive materials. 
Also, in general, a syringe should only be used for a single transfer. 
Failure to follow this practice can result in plugged needles and 
frozen syringes due to hydrolysis or oxidation of the reagents. The 
double-tipped needles are fl ushed free of reagent with nitrogen 
in the transfer system, and then immediately removed and placed 
in a clean sink. With water running in the sink and in the complete 
absence of fl ammable solvents and vapors, the double-tipped 
needles or Chem-Flex needle can be rinsed with water. When no 
activity in the rinse water is observed, acetone from a squeeze 

bottle can be fl ushed through 
the needle. Depending on the 
reagent transferred, it may be 
necessary to use dilute acid or 
base from a squeeze bottle 
to remove inorganic residue 
that is 
not water-soluble.

Following its use, a syringe 
contains a larger amount of 
residual reagent. It is advisable 
to rinse out the reactive 
reagent by fi rst placing a 
few milliliters of the same 
solvent that was used for the 
reagent in a small Erlenmeyer 
fl ask in the hood. Keeping 
the needle tip under the 
solvent at all times, no more 
than half the solvent is then 
drawn into the syringe. The 
solvent plus dissolved residual 
reagent is ejected from the 
syringe back into the same 
Erlenmeyer fl ask. Repeat this 
rinse treatment at least three 
times. The wash solution can 
be safely combined with 
other waste solvents and 

the syringe may be further cleaned with water and acetone in the 
sink. Again, treatment with dilute aqueous acid or base may be 
necessary.

Once the syringe needles and double-tipped needles have been 
rinsed in a sink, they can be further cleaned and dried using a device 
similar to that shown in Fig. 16. Needles are cleaned by inserting 
them through the septum. Vacuum from a water aspirator is used 
to pull solvents from squeeze bottles through the needles. After 
pulling air through the system for a few minutes, the syringe plus 
needle or double-tipped needle will be dry. The syringe plunger 
should be replaced in the barrel for storage. If a syringe plunger 
and barrel are not assembled for storage, dust can settle on the 
plunger and in the barrel. Upon reassembly, these fi ne particles will 
occasionally scratch the barrel or cause seizure of the plunger on 
the barrel. However, the plunger and barrel must be disassembled 
before oven drying.

Summary

When handling air-sensitive materials, be prepared for the 
unexpected. For example, at least one extra set of clean, dry syringes 
and needles or double-tipped needles should always be available 
in case the fi rst set of equipment becomes plugged. When working 
with these air-sensitive reagents keep in mind that these solutions 
should never be allowed to come in contact with the atmosphere.

Fig. 16  Needle cleaning and
drying technique
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Labware for Handling Air-Sensitive 
Solvents and Reagents
A wide range of Labware products are available from Sigma-Aldrich 
for performing the techniques referenced in this technical bulletin. 
A sampling of these products are listed below. For additional 
products and ordering information, see the Sigma-Aldrich Labware 
Catalog or visit our website at sigma-aldrich.com/labware.

BUBBLERS
For safe pressure equalization during material transfers or reactions.

In-line bubbler  

Use with oil or mercury, 5-7 mL. For monitoring gas evolution rate or 
rate of fl ow, or for closing off  a reaction vessel from the atmosphere.  
Cat. No. Z101214

SYRINGES, FITTINGS, AND NEEDLES 
For transferring air-sensitive solvents and reagents.

Micro-Mate™ hypodermic syringes

Made from borosilicate glass with chrome-plated brass metal parts. 
Interchangeable barrels and plungers. All have needle-lock Luer tips. 
Additional sizes and tip styles are available.

Cat. No. Capacity (mL) Graduated (mL)

Z101052 5 0.2

Z101060 10 0.2

Z101079 20 1.0

Z101087 30 1.0

Z102342 50 2.0

All polypropylene Luer lock syringes

Non-contaminating, sterile, disposable syringes with safety stop to 
prevent plunger separation. Individually peel-packed. 

Cat. No. Capacity (mL) Graduated (mL)

Z248002 3 0.1

Z248010 5 0.2

Z248029 10 0.5

Z248037 20 1.0

Perfektum® one-way compression-nut stopcock

Additional stopcock types are available.

Female Luer to male Luer lock, not unidirectional. 
Cat. No. Z102350

Male Luer lock  to male Luer lock, not unidirectional.
Cat. No. Z102377

In-line bubbler

Micro-Mate 
hypodermic syringes

Polypropylene 
Luer lock syringes

Perfektum one-way 
compression-nut stopcock
(female to male)
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Syringe needles with noncoring point

304 stainless steel, chrome-plated brass Luer hub, 18 gauge. 
Additional lengths and gauges are available.

Cat. No. L (in.)

Z102717 6

Z117102 10

Z101141 12

Z100862 24

 

Double-tipped transfer needles 

304 stainless steel with a noncoring point on both ends. Additional 
lengths and gauges are available. 

Cat. No. L (in.) Gauge

Z175595 12 20

Z101095 24 20

Z100889 24 18

Z100897 24 16

Z185221 24 14

Z185213 24 12

Z100900 36 16

Z185205 36 12

Chem-FLEX™ transfer lines

Two 12 gauge needles (6 and 18 in.) are connected to the 
Chem-FLEX 106 tubing with clamps. Liquids contact only PTFE 
and stainless steel during transfers. 

Cat. No. Tubing L (in.)

Z231029 30

Z281751 60

Z281778 120

 

INERT GAS SAFETY REGULATORS 
For pressure transfer and purging operations.

The most compact laboratory regulator available. The bonnet is 
labeled “Inert Gas” to identify use. Outlet needle valve with ¼ inch 
NPTM connection. CGA 580 inlet.  
Cat. No. Z569054

Stainless steel 
304 syringe needles

Double-tipped transfer needles

Chem-FLEX transfer lines

Inert gas regulator
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RUBBER SEPTA 
Additional septa sizes and types are available.

Red

Cat. No. Size

Z565687 8 mm OD tubing

Z565709 9-10 mm OD tubing

Z554073 14/20 joints

Z554103 24/40 joints

Z554111 29/42 joints

White

Cat. No. Size

Z565695 8 mm OD tubing

Z565717 9-10 mm OD tubing

Z553964 14/20 joints

Z553980 24/40 joints

Z553999 29/42 joints

SCHLENK TYPE GLASSWARE
Designed specifi cally for air-sensitive chemical reactions. 

Reaction tubes 

2 mm glass stopcock with 14/20 joint. 

Cat. No. Capacity (mL)

Z409235 10

Z409243 25

Z409251 50

Z409278 100

Z409286 250

SEPTUM INLET ADAPTERS AND FLASKS
Small bore inlets for syringe transfers.

Septum-inlet adapters

Additional adapter styles are available.

Cat. No. Stopcock Joint

Z107387 Glass 14/20

Z107409 Glass 24/40

Z102288 PTFE 14/20

Z101370 PTFE 24/40

Rubber septa

Reaction tube

Septum-inlet adapters




