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Benzene
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For more information, consult a Safety Data Sheet for this material.

To customize this SOP, add lab-specific information to the sections below marked in RED, as applicable.  Completion of the last section (“Lab-Specific Information”) is required.  Also, any of the content below may be amended with lab-specific information to enhance worker safety as desired.

Usage
Benzene is an organic solvent used for various research applications.  Formerly used frequently as a reaction solvent, its use has decreased in recent years in favor of less hazardous options such as toluene.

Hazard Overview

Benzene is a clear, colorless liquid with an odor often described both as ‘sweet’ and ‘paint-thinner-like’.  This odor becomes detectable at 12 ppm, which is well above the Permissible Exposure Limit defined by OSHA, which is very low (see below).  Therefore detection of its odor does not provide adequate warning of exposure.

Acute Effects:  Can cause breathlessness, irritability, euphoria, dizziness, headaches, dizziness, nausea, and irritation of the eyes, nose and respiratory tract.  Severe exposures may lead to convulsions and loss of consciousness.

Chronic Effects:  Repeated or prolonged exposure to benzene, even at relatively low concentrations, may result in various blood disorders, ranging from anemia to leukemia, an irreversible and fatal disease.  Many blood disorders associated with benzene exposure may occur without symptoms.

Mutagenic Effects:  Benzene is known to be a human carcinogen.  

Developmental Toxicity:  Studies in rat and mouse show fetal abnormalities in the blood and lymphatic system, as well as fetal death.

Due to its carcinogenicity and toxicity, benzene is specifically regulated by Cal-OSHA.  It has designated Permissible Exposure Limits via inhalation which cannot legally be exceeded in the workplace:

· Permissible Exposure Limit (inhalation):  1 ppm (8 hr time weighted average) 
· Short-term Exposure Limit (inhalation):  5 ppm (15 minutes)
· Action Level (inhalation):  0.5 ppm 

Therefore, given its volatility, it should always be used in a fume hood, glove box, or sealed containers.


Personal Protective Equipment (PPE)
See the PPE information under Sec. II of the UCSB Chemical Hygiene Plan regarding:
•	the UC PPE Policy and policy summary (what PPE is needed and when/where to use)
•	obtaining your free PPE via use of the Laboratory Hazard Assessment Tool
•	glove selection criteria
•	respirator use, etc.

Gloves –The best glove for handling aromatic solvents such as benzene are fluorinated rubber gloves.  Viton is one brand name for this material:

Full contact
Material: Fluorinated rubber
Minimum layer thickness: 0.7 mm
Break through time: 480 min
Material tested:Vitoject® (KCL 890 / Aldrich Z677698, Size M)

Splash contact
Material: Fluorinated rubber
Minimum layer thickness: 0.7 mm
Break through time: 480 min
Material tested:Vitoject® (KCL 890 / Aldrich Z677698, Size M)

(data source: KCL GmbH, D-36124 Eichenzell, phone +49 (0)6659 87300, e-mail sales@kcl.de, test method: EN374)

Engineering Controls
All operations involving benzene should only be carried out in a certified chemical fume hood to keep airborne level below the very low recommended exposure limits.

For further information on engineering controls see the following pages in Sec. II of the UCSB Chemical Hygiene Plan:  
•	UCSB Fume Hood Usage Guides 
•	Criteria for Implementing Engineering Controls

Spill and Incident Procedures
See directions under the “Chemical Incident” and “Medical Emergency” tabs of the UCSB Emergency Information Flipchart – should already be posted in all labs.  For chemical-specific first-aid information, see the Safety Data Sheet.
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Special Handling and Storage Requirements
· Keep in a tightly closed container, stored in a cool, dry, ventilated area.  Protect against physical damage. Isolate from any source of heat or ignition. 

· Segregate the chemicals from incompatible materials

Decontamination/Waste Disposal Procedure
No waste streams containing benzene shall be disposed of in sinks. Wash hands and arms with soap and water after finished.  Contaminated pipet tips, Eppendorf tubes, and gloves should be discarded as hazardous waste according to UCSB EH&S waste disposal procedures  -  see “Chemical Waste Disposal” in Sec. II of the UCSB Chemical Hygiene Plan.


Safety Data Sheet (MSDS) Location
Found online at: http://ehs.ucsb.edu/labsafety/msds


Designated Area
As they deem necessary, the PI/supervisor should insert here any information about whether a special use-area is designated for this material/process.  Benzene should always be used in a fume hood, glove box, or completely-sealed containers.


Prior Approval/Review Required
As they deem necessary, the PI/supervisor should insert here any prior approval or review needed before an individual can do the operation


LAB-SPECIFIC INFORMATION (required)  (Examples of appropriate content)
Add appropriate lab-specific information here describing how this material(s) is generally used.  E.g., name of protocol, typical frequency done, quantities used, temperature and any additional safety measures, etc.
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