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I.
General Statement of Coverage
A dry box or glove box is a highly specialized piece of equipment that is used to provide an environmental barrier that can be used to enclose toxic or reactive chemicals or to exclude normal atmospheric components.

II.
Hazard Assessment
A Job Hazard Assessment should be performed for work involving a dry box and should assure that all laboratory workers are aware of the contents of the dry box, especially with regard to air and water sensitive, toxic, carcinogenic and reactive chemicals.  It should also address required PPE.  See Section 21 and Form 4 of Section 25 of the Chemical Hygiene Plan.

III.
Resources

A.
Training




See the Laboratory Supervisor for specific training.


B.
Operating Manual Instructions



See manufacturers literature for the specific dry box in use.


C.
Text and Literature References

D.
CHP Appendix III (Section 23.3) Chemical Information Tables

IV.
Chemical Storage

A.
Special Storage
Dry Boxes should not be used for chemical storage unless inert atmospheres are required.


B.
Securing Gas Cylinders 



Gas cylinders must be secured while in use or in storage (empty or full).  They should be stored with the valve cap secured.  Refer to SOP #7-Compressed Gases.

 V.
Personal Protection Equipment

A. 
Eye and Face Protection



Safety glasses should be worn at all times when working at the dry box or when regenerating the gas purification system.


B.
Eye Wash 


C.
Safety Showers


D.
Gloves

1. The thicker varieties of gloves should be used to provide better integrity even at the cost of a loss of dexterity.  Excessive cycling of the dry box, the presence of holes or leaks, or the cracking of the rubber may indicate the need to replace gloves.  It may be helpful to keep a record of glove replacement to track aging of gloves.

2. Wear cotton gloves whenever you work in dry box.  This will prevent moisture from your hands from permeating the gloves, and protect the dry box gloves from your nails.

3. You should not touch the floor of dry box with gloves.  When you need to pick up something small from the dry box floor, you should use long tweezers.  Broken glass on the floor of the dry box will puncture the gloves.  It is very hard to find the holes on the gloves.


E.
Protective Clothing


F.
Hearing Protection


G. 
Respirators

VI.
Controls

A.
Designated Areas



Dry boxes used with chemical requiring designated areas should be labeled with appropriate signage.


B.
Chemical Fume Hoods 


C.
Glove Boxes


D.
Safety Shielding


E.
Special Ventilation


F.
Vacuum Protection



The exhaust must be vented into an exhaust hood or line.  Traps and filters should be used appropriate to protect mechanical pumps from toxic or reactive materials.


G.
Signs and Labels



1.   Doorways:



2.   Containers:


H.
Utilities


I.
Fire Protection


J. 
Site Monitoring

VII.
Specific Procedures

A. 
Background

A dry box is a highly specialized piece of equipment and is available from at least three 
different manufacturers.  In addition to the commercially available models, there are 
also custom dry boxes and user designed accessories that make it difficult to write a 
general SOP for dry box use. The following general guidelines have evolved from  
years of experience in the use of dry boxes.  They should be strictly followed, especially 
if community use is anticipated.

1. Have one person in charge of the dry box.  This person should know how to operate all components of the box, know what are the best practices in the use of a dry box, and should be familiar with the regeneration of the oxygen and water scavenger systems.  This person should also know where and how to contact the manufacturer in case help is needed. This person may seek the help of a second member of the group, who will assist in cleaning, maintenance and regeneration of the box.  The second person should also develop the required expertise and be able to take over the responsibilities if the person in charge is absent or leaves the group.  The person in charge should also maintain a list of trained users.

2. All new users should get thorough training before independently operating the box.  Until confidence and operating knowledge is gained, the person in charge or a very knowledgeable worker should supervise new users until the new user is ready to work alone.  When training is complete, the new user’s name should be added to the list of trained users for the dry box.  There is very little room for error, and utmost caution should be exercised when operating a dry box.

3. Everyone who is using the dry box should thoroughly read the instructions that came with the box.  In addition, read all accessory manuals that are used.  All prudent practices in dealing with high pressure/vacuum equipment must be followed in the use of cylinders and pumps that are attached to the box.  There are several shutoff valves used for control of gas and vacuum in side the box.  Be sure that you know what exactly happens when you either open or shut one of these valves.  Do not touch a valve unless you know exactly what the valve does!  This is especially important during the regeneration process since there is a risk of pressure build up or decompression during this process.  Even though the regeneration process can be run automatically someone should be present during the entire process in case one of the automatic pneumatic valves fails.  If this happens the box could be compromised and recovery could be very expensive.
4. The level of oxygen and water should be checked periodically, especially if no sensors are installed.   The system should be regenerated at the first indication of deterioration of the inert atmosphere.

5. Pay particular attention to the quality and integrity of the gloves. 

6. Use the best quality nitrogen or argon.
7. Extreme care should be exercised not to contaminate the inside of the box.  Nothing should be spilled.  Spills should be cleaned up immediately and the waste removed from the box as soon a possible.  Spilling reactive chemicals (especially volatile or sublimable ones) should be avoided at all cost.  Handle solvents and reagents with great care.

8. Minimize the use of volatile solvents.  Keep all vessels closed.  Syringes and disposable pipettes used should be deposited in a waste jar that can be tightly shut (so that evaporation of solvent from these can be minimized) and should be removed from the box as soon as possible.  Halogens, sulfur and phosphorus containing materials are particularly harmful to the regeneration system.

9. Dry box is not a storage place.  Keep only essential items needed for current use.
10. If you suspect that the box has been compromised, let everyone know, especially your supervisor and the worker in charge of the dry box.  



B.   
Specific Operating Instructions


Some specific instructions for a double dry box in room 3069 Evans (used primarily for 
organic and organo-metallic synthesis) follow.  The safety committee recommends that 
each group develop its own specific set of instructions for other special applications.

1. Dry box should be under positive pressure at all times.  The small antechamber should always be left under nitrogen, by evacuating it at least for one minute per each cycle three times.  Whenever the big antechamber is left under air, it should be kept under reduced pressure (-10 to -20 in Hg) to avoid accidently opening the inside door by mistake.  If the status of the antechamber is not certain, always assume it is under air.

2. Materials from the freezer should be warmed up to room temperature before taking in through the antechamber and opening inside the box.

3. The caps of all the bottles in dry box should be closed tightly and sealed with electrical tape to avoid contamination of inert atmosphere by solvent vapors.
4. Everything you transfer in should be dry.  Some material or equipment that is likely to degas over a long period of time or to release large amount of water (e.g., Celite, kimwipe, paper, silica gel, TLC plates, cork, glass-wool or other porous materials) should be pumped down overnight after drying process in a vacuum oven as described below:  

Molecular sieves and Celite for dry box use should always be kept at about 150 oC in a vacuum oven.  After use, refill them for next transfer. Kimwipe should be dried at about 70 oC in a vacuum oven for a few days.  Otherwise, leave in under vacuum in the antechamber over the weekend.  Silica gel and TLC plates can be dried at about 150 oC in a vacuum oven overnight.

5. Syringe use in dry box.  When you use needles or cannulas in dry box, you must be extremely careful not to make holes in the gloves.  Pay attention to the tips of needles all the time.  While you do not use them, they must be inserted into rubber stoppers.  If possible, try to use an automatic microliter pipette instead a syringe.  Pipettes should be turned off immediately after use to extend the short battery life.

6. You must keep the dry box clean.  Do not leave anything (e.g., used pipettes, contaminated spatulas, vials containing chemicals, reagents, solvents, rubber bulbs, etc.) except a reaction in progress on/around the stirring/hot plate for next person.

Clean your working area on/around the stirring/hot plate and the balance, by wiping off solid waste and solvent residues.

Try to contain your personal stuff in boxes with your initials in a readable place.  Do not put too many chemicals/supplies on a center rotary wheel, so nothing falls down during the rotation.

VIII.
Emergency Procedures

A.
Notification


Refer to the “Emergency Response” section of the Department Safety Handbook for generic emergency response procedures.  Specific emergency procedures should be developed for each group or laboratory.   The procedures should address as a minimum the following: 

1. Who to contact: (University police at 292-2121 or 292-2525, and Division of Environmental Health and Safety at 292-1284 during normal working hours, and the Principal Investigator of the laboratory including evening phone number).

2. The location of all safety equipment (showers, spill equipment, eye wash, fire extinguishers, etc.).

3. The location and quantity of all oxidizing chemicals in the laboratory.

4. The method used to alert personnel in nearby areas of potential hazards.

5. Special first aid treatment required by the type of oxidizing chemicals handled in the laboratory


B.
Spill Response
1. Anticipate spills by having the appropriate clean up equipment on hand. The appropriate clean up supplies can be determined by consulting the material safety data sheet.  This should occur prior to the use of any hazardous chemicals.  Spill  control materials for oxidizing chemicals are designed to be inert and will not react with the reagent.

2. In the event of a spill alert personnel in the area that a spill has occurred. Do not attempt to handle a large spill of sensitive chemicals. Turn off all ignition sources and vacate the laboratory immediately. Call 911 for assistance.

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

IX.
Decontamination and Waste Disposal

A.
Decontamination Procedures



1.   Personnel:



2.   Area:



3.   Equipment:


B.
Waste Disposal



Remove your contaminated waste (chemicals, solvent, syringe, etc.) from dry box as soon as possible using a plastic bag in dry box. Clean glass waste can be disposed in a waste container inside the dry box.  Empty this as needed.  

X.
Approvals


Some hazardous materials require special handling or prior approvals.  See Sections 18 and 20 
of the CHP.
XI.
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