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STRONG BASES
STANDARD OPERATING PROCEDURE

Type of SOP:  
 FORMCHECKBOX 
 Process
 FORMCHECKBOX 
 Hazardous Chemical

 FORMCHECKBOX 
 Hazard Class

1. HAZARD OVERVIEW

Strong bases are corrosive and will destroy body tissue. The extent of injury depends on factors such as the type and concentration of the chemical, the route of exposure, the type of tissue contacted, and the speed used in applying emergency measures.  Skin contact with strong bases usually goes unnoticed, since pain does not occur immediately.

The eyes are especially susceptible to bases and must be immediately flushed with water for at least 15 minutes if exposure occurs.  Inhaling airborne dust and mist from bases irritate the nose, throat, and lungs.  Pulmonary edema (a severe irritation of the lungs, resulting in fluid production that prevents the transfer of oxygen to the bloodstream) can also occur from intense extreme airborne exposures.  Secondary toxic effects may occur if the material is absorbed from the lungs into the bloodstream. The extent of these effects depends on the concentration in air and the duration of exposure. 
Dilution of bases in water is exothermic.  This is particularly true for potassium hydroxide. Concentrated solutions of inorganic bases are not in themselves flammable. Combustion can occur, however, when an oxidizing acid is mixed with other chemicals or with combustible materials. Bases such as sodium hydroxide will liberate hydrogen gas upon reaction with aluminum, magnesium, tin, and zinc metal. 

2. HAZARDOUS BASES
All strong base solutions are considered hazardous.  The following is a list of some common bases used in academic laboratories:

Ammonium hydroxide

Barium hydroxide

Calcium hydroxide

Potassium hydroxide

Sodium hydroxide

Lithium hydroxide

3. PERSONAL PROTECTIVE EQUIPMENT (PPE)

a. Eye Protection

ANSI compliant safety glasses with side shields should be worn.  A face shield should be worn when working with larger quantities or splashing is a possibility.
b. Skin and Body Protection

Wear cleanroom smock, long pants or equivalent, and closed-toe shoes. These smocks must be appropriately sized for the individual and be zipped to their full length. Cleanroom smock sleeves must be of a sufficient length to prevent skin exposure while wearing gloves. 

A chemical resistant apron should be used when transferring OR using large quantities and splashing is a possibility.

c. Hand Protection

At a minimum, wear a nitrile chemical-resistant glove.  Consult with your preferred glove manufacturer to ensure that the gloves you plan on using are compatible with the chemical and its usage.  

The following links of 2 leading glove suppliers provide information for selection of gloves to fit specific base handling needs:
http://www.ansellpro.com/download/Ansell_8thEditionChemicalResistanceGuide.pdf  or  http://www.showabestglove.com/site/default.aspx 

4. ENGINEERING/VENTILATION CONTROLS

All concentrated bases should be transferred and dispensed in the Base chemical workbench/fume hood.  The hood flow magnahelice gauge should be checked to be operating correctly prior to using the hood.
5. SPECIAL HANDLING PROCEDURES AND STORAGE REQUIREMENTS
Strong bases must be used only in the Base chemical workbench/fume hood and the eye wash and safety shower can be reached within ten seconds.  It is good practice to label the work area with a sign saying "Corrosives Use Area."
Store bases in a tightly closed labeled container, and in a cool, dry well-ventilated area.  Ensure secondary containment and segregate from incompatible materials.  Secondary containers must be labeled clearly. Follow any substance-specific storage guidance provided in Safety Data Sheet documentation.

Use small quantities whenever possible. Monitor your inventory closely to assure that you have tight control over your material.

The corrosive properties of these materials and their ability to produce fires or explosions by combination with combustible materials make the following considerations mandatory in the selection of a storage site:

· A relatively cool, dry environment free from extremes of temperature and humidity should be maintained.

· Bases should be stored in a manner that separates them from other materials and from each other. Each base should be stored in a manner consistent with its properties.

· Store in material that is base-resistant; this facilitates flushing and other cleanup procedures in the event of leaks or spills.

· Store on low shelves or in base storage cabinets.

· Use bottle carriers for transporting materials when possible.

· Store solutions of inorganic hydroxides in polyethylene containers, never in glass bottles.

6. SPILL AND INCIDENT PROCEDURES
Chemical Spill - Dial 911 and EH&S: (951) 827-5528
Assess the extent of danger.  Help contaminated or injured persons.  Evacuate the spill area.  Avoid breathing vapors.  If possible, confine the spill to a small area using a spill kit or absorbent material. Keep others from entering contaminated area (e.g., use caution tape, barriers, etc.).  

· Small – If you have training, use appropriate personal protective equipment and clean-up materials for chemical spilled.  Double bag spill waste in clear plastic, bags, label, and arrange for chemical waste pick-up.  

· Large– Dial 911 and EH&S at (951) 827-5528 for assistance. Notify others in area of spill. Turn off ignition sources in area. Evacuate area and post doors to spill area.  Remain on the scene, but at a safe distance, to receive and direct safety personnel when they arrive.  
Chemical Spill on Body or Clothes – Remove clothing and rinse body or affected skin thoroughly with plenty of water in emergency shower for at least 15 minutes.  Seek medical attention. Notify supervisor and EH&S at (951) 827-5528 immediately.
Chemical Splash Into Eyes – Immediately rinse eyeball and inner surface of eyelid with water from the emergency eyewash station for 15 minutes by forcibly holding the eye open.  Seek medical attention. Notify supervisor and EH&S at (951) 827-5528 immediately.

Medical Emergency - Dial 911 and EH&S: (951) 827-5528
Refer to “Injuries and Medical Treatment” Flipchart posted in the laboratory.

7. DECONTAMINATION

Wear proper PPE. Collect any crystals with a brush, and avoid creating dust.  Decontaminate equipment and bench tops.  Dispose of all used contaminated disposables as hazardous waste, following the instructions in the Waste Disposal Section.

8. WASTE DISPOSAL
· All waste must be disposed of through the Base chemical workbench/fume hood drain or aspirator system followed by water rinse. These base chemicals you are working with will be neutralized through titration with an appropriate acid through a remote treatment system located adjacent to the cleanroom.

9. PRIOR APPROVAL/REVIEW REQUIRED
Prior to use of strong bases, the following shall be completed:
· Document specific training, and specific training on the techniques and processes to be used.

· Read and understand the relevant Safety Data Sheet.

· Demonstrate competence to perform work.

A review of this SOP and a re-approval is required when there are any changes to procedures, personnel, equipment, or when an incident or near miss occurs.
10. DESIGNATED AREA 
Work should be completed in the designated workbench/fume hood for bases.  
11. SAFETY DATA SHEETS 

For more information specific to the base chemical review its material safety data sheet (MSDS) located in the Right to Know Center at the entrance to the cleanroom.
Online SDS can be found at http://www.ehs.ucr.edu/services/msds.html. 
12. DETAILED PROTOCOL
All laboratory personnel using bases or basic solutions must review this SOP and sign the associated training sheet.  Laboratory personnel must have specific hands-on training in the proper handling of bases and basic solutions and in understanding the hazards involved.
Laboratory personnel using bases or basic solutions must demonstrate competence to the cleanroom staff by being able to:

1) list the foreseeable emergency situations, 2) describe the proper response to the emergency situations, and 3) know the control measures to minimize the risks. 
The research laboratory requires variation in reaction conditions to develop and optimize new chemical transformations. The researcher must seek literature precedent for reaction conditions that have reasonable similarities to new chemistry that is planned with the chemical/reagent described in this SOP. The researcher must also consult the PI and cleanroom staff for approval to proceed with chemical or biological transformations that have little literature or local research group precedence. PI approval must also be obtained for significant scale-up (PI defines the factor) of new chemical or biological transformations.

When working in the lab, a laboratory worker must: 
1) not work alone; 

2) be cognizant of all SDS and safety information presented in this document;

3) follow all related SOPs in the laboratory SOP bank (PPE, syringe techniques, waste disposal, etc. as appropriately modified by any specific information in the SDS information presented in this document); and 

4) discuss ALL issues or concerns regarding the use of strong bases or basic solutions with the PI prior to their use.
If there is an unusual or unexpected occurrence when using the base or basic solutions, the occurrence must be documented and discussed with the cleanroom staff.  Unusual or unexpected occurrences might include a fire, explosion, sudden rise or drop in temperature, increased rate of gas evolution, color change, phase change, or separation into layers.
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