Department of Materials Engineering

Safe Handling of Picric Acid
Scope


This document covers general aspects of safety around the use of picric acid.  It does nor cover the numerous ways in which the reagent may be employed in research and testing.

Departmental Policy

· Picric acid may only be obtained from stores. Stores will order it as needed.

· Picric acid may be used only under supervision by the EM technician. Only the EM technician may obtain picric acid from stores.
· The EM technician may approve use outside of the EM lab after being satisfied that the user is adequately trained for handling and use.

Composition and Uses


Picric acid is 2,4,6-trinitrophenol; C6H​3N3O7. It is commonly used as an etchant for metallography. It is an analogue of trinitrotoluene, TNT, a known powerful explosive. Picric acid is a bright yellow compound that is only slightly soluble in water. For use as an etchant, wet picric acid solid is dissolved in ethanol. The solubility is 6 g picric acid per 100 mL of ethanol. This solution is commonly called picral. However, labels must indicate that both picric acid and ethanol are present. Normally 4% picric acid (w/v) in ethanol is used.
Hazards


Picric acid (trinitrophenol) and other aromatic nitro compounds can explode at high temperatures (300°C for picric acid). Dry picric acid is extremely explosive. Commercial picric acid contains from 10% to 15% water. When moisture content is less than 10%, it should be handled as though it were shock-, spark- and heat-sensitive. Picric acid that is known or assumed to contain less than 10% water, or contains picrate salts from reacting with metal, should be destroyed as soon as possible (contact the Local safety team co-chair for assistance). Picrate salts that form when metals are reacted with picric acid, either wet or dry, are friction- and shock-sensitive. Picric acid reacts with solid basic materials like concrete to form shock-sensitive, explosive compounds.

Picric acid in contact with metals and concrete will form picrate salts, which may be even more unstable and explosive that the parent picric acid. Picric acid is also toxic and corrosive to skin and eyes. The wet solid is also flammable.

Picric acid is also quite toxic. It is toxic by ingestion, inhalation and skin contact. Picric acid is corrosive to skin and eyes.
Precautions

· Carefully review the SDS for the picric acid before use. SDS are available from vendor websites or by searching the internet.
· Picric acid containers must contain at least 10% water (relative to the mass of picric acid present). Keep solid submerged under water. Do NOT allow it to dry out.
· Do NOT store picric acid in research labs. If it gets forgotten and left standing for a long time it can dry out, become shock sensitive and explode.

· Picric acid solution must not be allowed to persist on the threads of bottle caps etc. Solutions will then evaporate and leave a crust of dry picric acid, which can explode upon loosening the cap. Clean out bottle threads and tops.
· If you encounter a container that has dry picric acid on it or inside, do not handle it. Immediately contact the local safety team co-chair for assistance.
· Avoid using metal spatulas or equipment for handling picric acid.

· Do NOT work alone when handling picric acid!

· Do NOT use picric acid outside normal weekday work hours (Mon.-Fri., 8:30 AM - 4:30 PM).

· Do NOT pour used picric acid back into the original container!

· Any secondary containers must be properly labeled, including warnings that the mixture is potentially explosive, and that moisture content must be at least 10%. Do NOT store secondary containers in the lab for extended periods of time. Bring secondary containers to stores as well.
· Handle picric acid in a fumehood.

· You must use a suitable tub or tray underneath all containers of picric acid. These can contain spills.

· If you discover a container of picric acid that has been abandoned do NOT try to move it. Contact the local safety team co-chair for advice.

· Seek the assistance of your supervisor or other qualified lab personnel for dealing with spills. Large spills may require calling 911, Hazardous Materials Response. The possibility of spills is another key reason for not working alone with picric acid, nor outside of normal weekday hours. Spill response information is also available in SDS.
· Do not soak up spills with paper towels or the like and then allow them to dry out.

· Picric acid causes yellow stains. Use appropriate personal protective equipment, including safety goggles, lab coat and gloves. Nitrile gloves are suitable. See SDS for other suitable glove materials.

· Picric acid-ethanol solutions must also not be allowed to dry out and may not be stored in research labs. Do not keep large quantities of this solution on hand. Make up only what you need for the immediate use, unless you are instructed otherwise by your supervisor. Dispose of ethanolic solutions immediately after use. Ethanolic solutions may be diluted with water to slow evaporation.
Storage

· Keep picric acid in the original container. Do not store sub-samples in your lab.
· Picric acid slurries and solutions may only be kept in Stores or in the (EM lab).

· Picric acid solutions and slurries must have the date received or date first used on a label on the bottle. If it is older than 2 years it must be disposed of. Even wet picric acid starts to increasingly become dangerous after 2 years.
Use

· After use, use a wash bottle with deionized water to wash down any solid picric acid on the inside walls of the container, to below the liquid level.

Disposal

Contact the Local Safety Team (Forward safety team) or Risk Management Services for advice on disposal. 
PAGE  
2

