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CONSIDERATIONS FOR THE SAFE MANAGEMENT OF SHOCK-SENSITIVE AND REACTIVE WASTE CHEMICALS

Purpose: 

The purpose of this document is to summarize and assemble comments and experience presented at the 2001 UWSA EHS/Risk Management/Workers Compensation Conference. This document is not intended to suggest any particular handling method for these materials, but merely to offer information that can and should be considered when developing management strategies. Guidance is organized according to consideration relevant to general handling and those that specifically relate to picric acid and ethers.

General Considerations

Always seek outside guidance prior to handling reactive materials. It will help assure that necessary facts are being considered and help better define whether materials can be safely managed with campus resources or if outside vendor assistance is suggested. Be sure to solicit input from individuals who are unbiased and do not have a financial stake in the management of the material.

Each individual material/container should be evaluated for its:

Sensitivity- ability to detonate or react with minimal initiation


Effect- potential hazards, which may include

· Blast Pressure (primary)

· Fire (secondary)

· Toxicity (tertiary)

Onyx utilizes a tiered guidance system that assigns a material to one of three decision categories. These include Routine, Conditional and Special. Routine allows for handling and transport as long as good practices are met. Conditional requires a phone call for review of the situation and procedures, but often results in on-site management of the material. Special requires thorough review of the material and development of protocols specific to the material and location. This system helps identify those materials that represent greatest concern. This is a useful concept to emulate. It helps assure those materials representing greatest risk are minimally disturbed until thorough investigation is done and others are satisfied with the results.

Personal protective equipment should be considered when handling these materials. At a minimum, faceshield, gloves and a labcoat would seem to be indicated. For greater hazards, blast shields, remote opening equipment and ballistic suits may be warranted.

Managing materials involved in a fire requires extra caution as these materials may have been exposed to heat, water or other chemicals. They may be unusually unstable.

Lists of reactive materials are available. Some were circulated at the conference. None will be all inclusive, but they should be consulted as an aid to good inventory management practices. Listed materials found on campus should be tracked closely to assure shelf life is not exceeded and that users are aware of proper management guidelines.

Other considerations or questions concerning the management of reactive materials include:

· Material history

· Age

· Amount

· Prior handling or transportation

· Nomenclature (can sometimes provide hints to potential reactivity, e.g. di, tri, and tetra nitro and azeto compounds)

Picric Acid

Warning signs of unstable picric may include:

· Precipitate along container wall or cap threads

· “Flowable” crystals (those that can move like sand grains)

· Crystal formation, dehydration

· Metal cap, potential for metal salts (more sensitive and explosive)

· Potential for contamination

Panelists did not report detonation incidents resulting from transport. They underscored however to take precautions prior to handling and transport (typically wetting threads prior to transport and carrying in a bucket with vermiculite). 

Before handling, threads should be wetted using a squirt bottle with a water/surfactant solution, taking care not to handle the container any more than necessary.

Picric acid was said to have a one to one ratio with TNT in terms of potential effect/impact.

Isolation of the immediate storage area/room for potentially unstable picric is usually warranted, but not usually a whole floor or building. However, this should be determined on a case-by-case basis after consultation with others experienced with the material.

If deemed appropriate, a procedure for hydrating the material may include, wetting bottle threads with a squirt bottle using a water/surfactant solution, then carefully weighting the container down in a bucket, and covering with water. Addition of ice to the water may help induce water flow into the bottle due to the temperature differential.

Ethers-

Warning signs of unstable ethers or peroxide-formers may include:

· Different phases (peroxides can sometimes form on bottom)

· Darkening on bottom

· Needle-like or cotton ball type crystals

· Lots of headspace

· Potential for contamination

· Exposure to air, light, heat, contamination or inhibitor loss

· Crystals or discoloration in the breathing zone of the container

An ether detonation may produce an initial “pop”, then a fireball from ignited solvent.

Peroxide formers can be tested for peroxide formation by squirting water under the cap and testing the solution using test paper designed for peroxides. If no peroxides are indicated, the contents of the container should also be tested.

Other Materials/Considerations:

Beware of concentrated hydrogen peroxide (99%).

Winkler Titration utilizes an alkaline azide iodide compound.

Perchlorates deserve special attention, particularly if there is potential for contamination of metal ductwork. Explosive compounds may form. Ducts used or suspected of being used for hot perchloric acid digestion procedures should be thoroughly cleaned with water or steam and tested prior to dismantling.


Helpful Contacts:





Denny Silbaugh


UW-Madison EHS Department


608-262-1524





Dave Melitz


UW-Milwaukee EHS Department


414-229-4999





Dan Capelle


Reactive Chemical Group Supervisor


Onyx Environmental Services


800-255-5092











