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Assessing Chemical Hazards

I developed this short activity for my advanced inorganic lab course to help students learn how to interpret MSDS’s and assess risks of the chemicals they will be using.  Our lab course is separate from lecture; we meet once a week for a 1.5-hour lecture and another time for the four-hour lab.

Before class

I prepared enough “unknown” MSDS sheets for each student in the class to have one unknown.  (Larger classes may require adjustments.)  I used a thick black Sharpie to black out all incriminating information and then photocopied the originals to prevent peeking.  Each unknown was assigned a letter for bookkeeping purposes.  (The six I used were chloroform, methylene chloride, methanol, nickelocene, sodium chloride, and magnesium sulfate.)

I also prepared copies of the NFPA diamond handout (attached) for each student.

In class 

I started the activity by introducing the NFPA diamond that is so ubiquitous in/around chemistry research labs.  I explained that the NFPA ratings of health, flammability, and reactivity are a quick way to assess a chemical’s hazards.  

After handing out the “unknown” MSDS’s, I walked through the sections of the MSDS and defined terms such as “carcinogenic,” “flash point,” “teratogen,” and “LD50.”  I asked the students to work together to rank their chemicals from most hazardous to least hazardous based on the information in the MSDS.  

The students put their rankings up on the board, and each student “introduced” their chemical to the rest of us by summarizing the hazards identified in the MSDS.  The students seemed to really enjoy this part of the activity, since it gave them a moment in the spotlight.  After each student’s miniature presentation, I revealed the identity of their chemical.

When all chemicals had been revealed, we looked at the overall rankings and discussed other important factors to consider in judging risk, such as exposure, quantity used, and reaction conditions.  For example, the chemical deemed most hazardous by the class was nickelocene.  Each student will use ~1 gram of nickelocene, and it will be measured and handled under a nitrogen atmosphere at all times.  On the other hand, bringing a flammable organic solvent to reflux conditions could present a more serious risk.  Looking at the broader context helped the students realize that MSDS alone does not determine risk. 

Assessment

I have not done any formal assessment of the students’ learning.  However, I do require the students to include a summary of chemical hazards in their pre-lab writeups, and I expect to see an improvement in the quality of their work.

