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Strong Acid Solutions

STANDARD OPERATING PROCEDURE

Type of SOP:  
 FORMCHECKBOX 
 Process
 FORMCHECKBOX 
 Hazardous Chemical

 FORMCHECKBOX 
 Hazard Class

	Standard Operating Procedures (SOPs)


Standard Operating Procedures (SOP) are written safety and health guidelines for laboratory work with hazardous chemicals and are required as a part of a laboratory-specific Chemical Hygiene Plan. EH&S recommends that Standard Operating Procedures be written for hazardous chemicals when the chemical is used routinely in the laboratory and when its use poses a potential hazard to laboratory workers. It is up to the Principal Investigator or laboratory supervisor to decide which laboratory activities need an SOP. 

	Guidelines


Standard Operating Procedures can be written in one or more of the following ways: 

1. By process (e.g. distillation, peptide synthesis, or glove box use). 

2. By hazardous chemical (e.g. benzene, perchloric acid, chloroform). 

3. By class of hazardous chemicals (e.g. organic solvents or peroxidizable chemicals). 

For laboratories that already have written Standard Operating Procedures for equipment, chemical processes, 

or a mixture preparation, attach the procedures to this portion of the Chemical Hygiene Plan. You may 

organize or format this information in any way that makes it useful to the laboratory personnel. 

	Recommended Elements of SOPs


Cal/OSHA does not have specific guidelines or requirements for content of Standard Operating Procedures. 

For Principal Investigators and laboratory supervisors desiring guidance, EH&S recommends that the following 

elements be included in Standard Operating Procedures. Elements 1 through 7 should be completed for each 

process, class of chemicals, or individual chemical. For "particularly hazardous substances" three additional 

elements, 8 through 10, should be completed. 
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· Use and mixing various concentrations of aqueous acid solutions. 

· Heat is released when strong acids are mixed with water. 

· If you add water to acid, the initial solution is highly concentrated and the solution may boil violently, splashing concentrated acid. 

· If you add acid to water, the solution that forms is dilute and the amount of heat released is smaller and should not lead to boiling and splattering. 

Always add Acid to water, and never the reverse.
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Acids: 

Nitric

 Sulfuric

Hydrochloric

Acetic

Phosphoric 

Formic

Trichloroacetic

Glacial acetic acid 
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· Most strong acids are liquids.  Such acids, especially when present in concentrated form, are most likely to cause immediate pain when they come in contact with the body. 

· Concentrated aqueous solutions of inorganic acids are not in themselves flammable. Combustion can occur when an acid is mixed with other chemicals or with combustible materials. Acids also react with many metals, sometimes resulting in the liberation of hydrogen, a highly flammable gas. Some acids are strong oxidizing agents and can react destructively and violently when in contact with other materials. For this reason, it is essential to read warning labels indicating physical and chemical hazards.

· Skin tissue destruction (burn).
· Eye tissue destruction from fumes or splash.
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· Safety goggles: Wear face shield when using large quantities, or chemical safety goggles when using small quantities.
· Gloves: (nitrile, PVC, or neoprene provides adequate protection). Avoid skin contact, serious burns may result.   Consult with your preferred glove manufacturer to ensure that the gloves you plan on using are compatible with the chemical and its usage.  http://www.ansellpro.com/download/Ansell_8thEditionChemicalResistanceGuide.pdf   or http://www.showabestglove.com/site/default.aspx 
· Apron: Wear rubber, neoprene, or PVC apron when using large quantities, pouring and/or splash potential exists. 

· Lab Smock when using small quantities. 

· Close-toed shoes and long pants or equivalent are required for all laboratory work.
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Use concentrated acids in Acid workbench/fume hood. A safety shower and eyewash is available and accessible when working with corrosive liquids.  Test the eyewash to know that it is working and has recently been flushed. (Done by Staff)
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Store mineral acids together, separate from oxidizing agents and organic materials. Make sure containers of acids are stored separately from containers of bases and in chemical-resistant secondary containers. These could be a polyethylene/ PYREX / Nalgene tray or pan.

Bottles of acid should be stored in an acid (corrosive) cabinet. While acids and bases are both considered to be corrosive, care must be taken to not store acids and bases in the same cabinet. It is particularly important to avoid storing ammonium hydroxide and strong mineral acids in the same cabinet.

Oxidizing acids, such as fuming nitric, fuming sulfuric and nitric should be stored separately, in a secondary container within an acid cabinet. 

Glacial acetic acid, although it is both a corrosive and flammable, should be stored with other, non-oxidizing acids segregated away from those mentioned above, not in a flammables cabinet.
Never handle any acid while working alone. 
Safety Data Sheets
For more information specific to the acid 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
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Skin exposure: Rinse affected skin with plenty of water while removing contaminated clothing and shoes. Rinse for at least 15 minutes. Seek medical attention.

Eye exposure: Splashes may cause tissue destruction. Wash eyes for at least 15 minutes in eye/face wash, lifting the upper and lower eyelids occasionally (ask for assistance). Seek medical attention immediately.

Small spills: Do not attempt cleanup if you feel unsure of your ability to do so or if you perceive the risk to be greater than normal laboratory operations. Cover spill with sodium carbonate or bicarbonate. Once the reaction stops: clean up using a damp sponge or paper towel (while wearing PPE). The chemical spill kit is located at the entry to cleanroom.  Test liquid with pH paper. 

Large Spills: Notify others in the area of spill. Turn off ignition sources in area. Evacuate area and post doors to spill area. Call the Environmental Health &Safety office: (951) 827-5528, University Police and or 911.

Remain on the scene, but at a safe distance, to receive and direct safety personnel when they arrive.  

Restrict persons from area of spill or leak until cleanup is complete. Remain in area in a safe location to assist EH&S with response.
Medical Emergency - Dial 911 and EH&S: (951)827-5528

Refer to “Injuries and Medical Treatment” flip chart posted in the laboratory.
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· Dispose of acid waste in acid station sink or with aspirator tubes followed by water rinse. 

· These weak acids you are working with will be neutralized through titration with an appropriate base through a remote treatment system located adjacent to the cleanroom.
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· You must read this SOP and sign the acknowledgement page at the end prior to handling any acids.
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· Use sodium bicarbonate and water. Final wash with soap, and test with pH paper as necessary.
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· Concentrated acids are to be used in the Acid workbench/fume hood only. Eye-wash and safety shower are located nearby.  

· Make sure there is plenty of room and always work more than 6 inches inside the Acid workbench.
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Always add Acid to water, and never the reverse.

Never work alone.

DETAILED PROTOCOL
All lab workers who will be using acid solutions must review this SOP and sign the acknowledgement page at the end.  Lab workers must have specific training on the proper handling of acid solutions and must understand the hazards.

Lab workers using acid solutions must demonstrate competence to the cleanroom staff by being able to: 
1) identify the hazards and list any particularly hazardous handling techniques 2) list the foreseeable emergency situations, 3) describe the proper response to any emergency situations, and 4) know the appropriate control measures to minimize the risks. 

The research laboratory requires variation in reaction conditions to develop and optimize new chemical or biological transformations. The researcher must seek literature precedent for reaction conditions that have reasonable similarities to new chemistry that is planned using strong acids, as described in this SOP. The researcher must also consult the PI or a designated, experienced research coworker for approval to proceed with chemical or biological transformations that have little literature or local research group precedent. PI approval must also be obtained for any significant scale-up of new chemical or biological transformations.

When working in the lab, a laboratory worker must: 

1)
not work alone; 

2)
be cognizant of all of the 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);

4)
employ less than 100 mL of a strong acid solution in any given reaction (larger quantities REQUIRE the approval of cleanroom staff), and 

5)
discuss ALL issues or concerns regarding the strong acid solution to be used in a research group meeting prior to its use.

If there is an unusual or unexpected occurrence when using this material, the occurrence must be documented and discussed with the cleanroom staff and others who might be using acid solutions.  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.
Principal Investigator or Lab Supervisor SOP Approval

Print name: Dr. Robert C. Haddon 


Signature: ___________________________ 
Approval Date: _______________________
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