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Safety 
 
 
By its very nature, the undergraduate organic chemistry laboratory is a uniquely 
dangerous place. Although your Rose-Hulman education carries a high price tag, 
you also pay a non-pecuniary price for hands-on training in organic chemistry, 
namely, risk. With your colleagues in the laboratory and with your instructors, you 
share the responsibility for minimizing that risk. 
 
Although the risk of accident is small when you and everyone else in the laboratory 
are following the guidelines, an accident that does occur can easily be catastrophic. 
You might be blinded, poisoned, burned, lacerated, maimed, or, in the worst-case 
scenario, killed. Thus, be alert and obey the safety rules at all times. Don't be 
fearful in the laboratory, but do be serious and always be aware of what both you 
and others are doing. 
 
 
Precautions and Hazards in the Organic Chemistry Laboratory 
 
1. Wear OSHA-approved safety goggles. The risk to your eyes is self-evident. 
 
2. Tie back long hair and loose clothing. Doing so will keep them from 
impeding your manipulations, and will reduce the likelihood of their accidentally 
sweeping things off the bench top, contacting chemicals, or catching fire. 
 
3. Wear impermeable, disposable gloves. You will be using strong acids and 
bases, various toxic substances, carcinogens, and other unfriendly chemicals. Proper 
gloves are provided. 
 
4. Resist the temptation to touch your eyes, nose, or mouth. You may be 
unaware of the presence of a chemical on your hand. 
 
5. Behave as though you expect your neighbor to err. Be a defensive chemist 
by expecting him or her to spill concentrated acid on you or to absent-mindedly 
strike a match while you are using ether. 
 
6. Do not eat, drink, or smoke in the laboratory. All three carry a risk of 
poisoning, and the third invites an explosion as well. 
 
7. Dress appropriately. Clothing should cover your skin from head to toe. Wear 
long pants. Do not wear canvas shoes, open-toe shoes, or sandals. Cuffs should not 
be loose fitting. A laboratory coat offers good protection; at this writing, such a coat 
costs about $30. 
 
8. Do not strike a match or a flint without your instructor's permission. Be 
cautious with flames. One unique and unforgiving danger in the organic 
chemistry laboratory is the presence of volatile, flammable organic solvents. The 
vapors of organic solvents form powerfully explosive mixtures with air, and ignition 
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of those vapors can easily flash back to ignite the source liquid. 
 
9. Work in the vented hoods when appropriate. Hoods are workstations 
specially designed to draw fumes from the area and expel them to the outside. 
Working under a hood prevents accumulation of fumes in the open laboratory, and 
the glass sash acts as a barrier to prevent injury from minor explosions. 
 
 
Material Safety Data Sheets (MSDS) 
 
A Material Safety Data Sheet, or MSDS, is a summary of the properties of a given 
substance. Manufacturers prepare MSDSs and users keep them on file. MSDSs for 
the chemicals you use will be available in the department, and you are expected to 
familiarize yourself with them. Each MSDS is comprised of ten sections. 
 
Section I gives identification numbers and codes, risk data, and brief precautions 
for handling the substance. Risk is measured on a scale of 0 (no risk) to 4 (high risk) 
in four areas of concern: health, flammability, reactivity, and contact. 
 
If the substance is a commercial product with several components, Section II lists 
their hazards. 
 
Section III lists physical data. 
 
Section IV gives information on the substance's behavior in fires and explosions, 
including toxic gases evolved. Thus, MSDSs are valuable to fire departments. 
 
Section V covers toxicity. In this section is the Threshold Limit Value (TLV), which 
is intended to protect workers exposed to vapors during a typical 40-hour 
workweek. The American Conference of Governmental Industrial Hygienists sets 
the TLV, after reviewing the literature. The Short Term Exposure Limit (STEL) is 
the concentration not to be exceeded in a 15-minute averaging time. Another datum 
in this section is the LD50, the median lethal dose. The LD50 is a statistical estimate 
of the dose that would kill half the subjects given that dose.1 
 
Section VI describes chemical reactivity. 
 
Sections VII-X are self-explanatory. 
 
 
Study Problems 
 
1. Standard procedure for dealing with concentrated acid spills on the skin is to 
flush with water. Trying to neutralize the acid with equally concentrated base, 

                                            
1 The most toxic substance known is botulinum toxin, a protein produced by Clostridium botulinum, 
the pathogen that causes botulism. The LD50 for botulinum toxin in mice is 10 pg/kg body weight, 
whereas that for potassium cyanide is 10 mg/kg. Thus, botulinum toxin is more toxic than potassium 
cyanide by nine orders of magnitude! 
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however, is foolish. Explain. 
 
2. The MSDS for acetone cautions against using water on an acetone fire. Why? 
 
3. Suppose that bromine, being used in an experiment, is entering the laboratory's 
atmosphere from the open bottle at 1 g/hr. At what rate, then, must the room's air 
exchange with fresh to keep the bromine concentration below the TLV? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


