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Appendix 4. Laboratory-Specific Training 

Electron Microprobe Lab (EPS Rooms 154-157), Washington University

Updated: 10/11/2005

Use: The Electron Microprobe is used to determine precise elemental compositions of solid materials at the microscale using the interaction of a finely focused electron beam with the polished surface of target materials. The electron probe is used in geology (minerals and rocks), metallurgy (coatings and multilayers, segregation, corrosion, contamination, precipitates, light elements), ceramics and glasses (composition of bulk materials and inclusions, diffusion, etc), composite materials (interface, inclusions), and even biological materials containing mineral matter. Upon striking the surface of target materials, the electron beam excites electrons of target atoms and when these electrons de-excite, characteristic X-rays are generated and detected.  The instrument is well shielded so there is no danger of exposure to x-rays by using this instrument.  A radiation survey for the instrument is on file if you should wish to see it.  

The main concerns for safety in this lab lie with sample preparation and with cleaning and carbon coating (see below).  For sample prep, we mainly use solvents including acetone, methanol, ethanol, and toluene.  We also generate waste in the form of spent vacuum pump oil.  These liquids require care in use and disposal.  The instructions here are meant to supplement the University’s Chemical Hygiene and Safety Training.  After this instruction, please sign the Bluebook for the Lab indicating that you have received the annual Lab training.

OSHA requires every laboratory to have laboratory-specific training and documentation.  

I.
Use of Volatile Organic Chemicals, Corrosives, Flammable Materials, Epoxies, and Toxins 

A.
Use these chemicals only in the chemical fume hood.

B.
Wear appropriate eye protection, foot protection, lab coat, and gloves.

C. Store segregated by hazard class and label as Flammable, Corrosive, or Oxidizer.

D. Clean up solvent spills using a towel or other absorbent

II.
Handling of Liquid Nitrogen (Probe EDS Dewar and Carbon Coater)

A.
Wear appropriate eye protection, foot protection, lab coat, and gloves.

B.
Use only the small dewar to transport liquid nitrogen.  Keep it capped.

C.
Do not allow liquid nitrogen to come into contact with skin; it will cause a severe injury.

D.
Only approved users may handle liquid nitrogen for this lab.

III. 
Use of the Chemical Fume Hood (room 154)

A.
The fume hood should not be used as a storage area for chemicals or equipment.

B.
All containers must be capped when not in use.  Evaporation of chemicals is prohibited.

C.
Work at least 6" inside the hood with a hood sash opening of approximately 14 inches.

IV.
Use of Gas Cylinders

A.
Label full or empty

B.
Always cap when not in use and keep cylinders secured in the rack in Room 156.

C.
Use the transport cart with the chain secured to move cylinders.

D.
Use the same regulator each time for the N2 and for the P-10 gases.  Do not mix regulators and do not use adapters.

V.
Use of the Carbon Coater (room 154)

A.
Only approved users should attempt to use the carbon coater.

B.
Keep the plastic safety jar over the glass bell jar any time the bell jar is under vacuum.


C.
Use the goggles when evaporating carbon and make sure no one else can wander into the lab when you are evaporating.  Severe damage to the retina can be caused by looking directly at the glowing carbon rod.

D.
Close and lock the doors to the hall and XRD lab when coating to prevent someone from walking in with eyes unprotected.  Make sure the glass doors are covered so that people in the hall or XRD can not inadvertently look in on a glowing carbon rod.

E.
Wear gloves and minimize skin exposure to acetone when cleaning up the coater elements.

VI. Use of the vacuum pump

A. The vacuum pump is used during sample preparation to remove air bubbles from epoxy mounts.  

B. Make sure the vacuum vessel is wrapped with tape for protection in the case of implosion, or use the big shield in room 348.

C. Spent vacuum oil is discarded as hazardous waste.  Get the appropriate form for disposal.

VII. Use of Carcinogens

A. We have only one item in the lab that is on the carcinogen list: benzene.  Benzene is not used by routine users.  Only the probe lab manager or the service technician should use the benzene.  

B. Benzene should be used only in the fume hood.

VIII.  
Consumption of Food and Beverage.  


A.
Consumption of food and beverage is not permitted in the sample prep lab (154).


B.
Food and drink may be consumed in the back room (156) and beverages may be consumed in the main Electron Probe lab (room 155/157) as long as the beverage is not set on the probe console or near computer equipment.

IX.
The lab is equipped with an eye wash and shower should you need it.  


A.
Flush your eyes for as long as you can stand it.  


B
Contact your supervisor or a health and safety officer to report the incident and to receive further instructions.

X.
Fire extinguishers. 


A.
The labs are each equipped with a fire extinguisher.


B. 
Familiarize yourself with their locations.

XI. 
 If you think of something that has been left off this list, please note it or just pencil it in below so that it can be incorporated in the next version of this training.




