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Speaker’s Chemistry Expertise
• Organometallic synthesis

• Air sensitive manipulations

• Lanthanide complexes

• Actinide complexes

• X-ray crystallography

• Single crystal

• Small molecule
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Selected Hazards in Speaker’s 

Laboratory

• Flammable solvents

• Tetrahydrofuran, diethylether, ethyl acetate, hexanes, etc

• Routine 500 mL to 1 L scales

• Solvent purification

• Currently by SPS (drying columns)

• Past – distillation from active metals

• Active metals & pyrophorics

• Li, Na, K metals

• LiH, LiAlH4, NaH, KH

• Alkyl lithium and alkyl potassium salts (solution and solid)
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Selected Hazards in Speaker’s 

Laboratory

• Oxidizers

• conc. H2SO4, conc. HNO3, 30% H2O2

• Corrosives

• conc. HCl, NaOH (s), KOH (s)

• Cryogens

• Liquid nitrogen, Dry ice

• Compressed gasses

• N2, Ar, He

• H2, HCl
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Selected Hazards in Speaker’s 

Laboratory

• Open flame

• flame drying glassware; glass blowing

• Carcinogens

• Nitrosyls, hydrazine, benzene, numerous others

• Ionizing radiation (X-rays)

• Well interlocked

• Minimal risk
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Speaker’s Background
• Indiana Univ. of PA: 1987-1991, B.S. Chem.

• “Wear your safety glasses & be careful”

• Rutgers Marine Science Lab: summer 1989, intern

• “You’re the chemistry major”

• Virginia Tech: summer 1990, intern

• “Follow the graduate student’s instructions.”

• Purdue Univ.: 1991-1996, Ph.D. Chem.

• “1 cr hour Safety Seminar, first semester”

• Univ. of Alberta: 1997-1999, postdoc

• “You have a Ph.D.; you know what to do.”
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Speaker’s Background
• Los Alamos: 1999

• Two weeks of safety training

• “preventable accidents aren’t accidents”

• Illinois State University: 1999-present

• “You’re a chemistry faculty member”

• “you have the Ph.D., so you are the expert” 

• “you are responsible for your students ”

• ACS Committee on Ethics 2006-2014

• “Safety is one of a Chemist’s ethical responsibilities”

• Today at ISU: 2015-present

• “SOP’s for all chemicals in research laboratories”

• Uni
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Inspiration – Part 1
• Maturation as a faculty member

• more cognizant of risk

• More concerned about consequences

• Personal experience

One week later
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Inspiration – Part 1
• Maturation as a faculty member

• more cognizant of risk

• More concerned about consequences

• Personal experience

• Shifting institutional standards

two weeks later
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Inspiration – Part 2
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Inspiration – Part 3
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About the coauthor
• Junior at ISU

• Presidential scholar

• Excellent student with passion and focus

• Safety Major (B.S.)

• Chemistry as second major (B.S., ACS certified)

• Joined Ferrence group in fall 2014

• Focus is oxadiazananone syntheses

• With thoughtful SOP development
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Process vs. Outcomes 

Driven Tension

• Outcomes drive academic chemistry research

• Particularly with respect to synthesis

• The outcomes (published science) is measurable

• Process is more critical to safety

• The process diminishes the negative outcomes

• Only the negative outcomes are clearly measurable
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Goals

• Use the process of safety to 

leverage increases in quality of 

undergraduate preparation

• Use the process of safety to 

leverage increases in amount 

and/or quality of scientific outcomes
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Version 1 – draft by student
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Version 1 – draft by student



Department of  Chemistry

Prof . G. Ferrence             www.f errites.org

Revisions and testing

• Minor adjustments to sections 1 -10

• Substantial modifications to section 11, 

Procedure

• Changes to solvents and increasing 

solvent volumes improved outcomes 

(yield) compared to original (literature) 

procedure
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Version 5 – submitted to EH&S
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Version 5 –EH&S comments
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Version 5 –EH&S comments
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Version 5 –EH&S comments
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Our current SOP ‘design’
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Our current SOP ‘design’
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Conclusions

• Good experience for current student

• Unclear if transferrable to the average 

student, particularly chemistry majors 

who don’t take coursework in safety

• The safety (potential hazards) seems to 

be more disconnected from the 

chemistry (procedure) than anticipated
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