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Lab	  Safety	  is	  about	  Decision-‐Making	  

For example: 
I'm going to rotovap this sample 
•  Where to work: 

o  on the bench? (10 ach) 
o  in the hood? (60 ach) 
o  in the cold room? (0 ach) 

•  What to wear: 
o  Gloves? Which ones? 
o  Safety glasses? Which ones? 
o  Lab coat? Whose? 

•  When to work: 
o  Between classes? 
o  At night? 
o  Over the weekend? 



The	  Decision-‐Making	  Process	  

Fast	  Mental	  System	   Slow	  Mental	  System	  

What	  it	  does	   The	  con.nuous	  stream	  of	  
thoughts	  

Mental	  ac.vi.es	  that	  allow	  
solving	  complex	  problems	  

Adjec.ves	   Automa.c,	  fast	  effortless	   Slow,	  effor@ul	  

Solves	  ques.ons	  like	   •  2	  +	  2	  =	  ?	  
•  What's	  the	  capital	  of	  

Russia?	  
•  Read	  words	  on	  a	  

billboard	  

•  17	  *	  24	  =	  ?	  
•  Compare	  two	  machines	  

for	  overall	  value	  
•  Tell	  someone	  your	  

phone	  number	  

The	  sound	  I	  imagine	   Constant	  buzzing	  of	  a	  bee	   Strenuous	  groaning	  of	  a	  
weight	  liQer	  

Instinct Literacy 

Safety Science 



What	  is	  Literacy?	  
The UN defines literacy as the 
"ability to identify, understand, 
interpret, create, communicate 
and compute, using printed and 
written materials associated 
with varying contexts.  
 
"Literacy involves a continuum 
of learning in enabling 
individuals to achieve their 
goals, to develop their 
knowledge and potential, and to 
participate fully in their 
community and wider society." 



The	  Elements	  of	  Literacy	  

ACRL	  Literacy	  Competency	  
Standards	  for	  Higher	  EducaFon	  	  
1.  Scope	  the	  Inquiry	  
2.  Collect	  Data	  
3.  Evaluate	  the	  Informa.on	  
4.  Apply	  to	  Decisions	  
5.  Document	  the	  Process	  	  

and	  Outcome	  



In	  addi.on	  to	  content	  areas	  (analy&cal,	  
biochemistry,	  inorganic,	  organic,	  and	  physical	  
chemistry),	  the	  guidelines	  iden.fy	  6	  key	  skills:	  
1.  Problem-‐Solving	  Skills	  	  
2.  Chemical	  Literature	  and	  Informa.on	  

Management	  Skills	  	  
3.  Laboratory	  Safety	  Skills	  	  
4.  Communica.on	  Skills	  	  
5.  Team	  Skills	  	  
6.  Ethics	  	  
As	  a	  whole,	  these	  skills	  track	  well	  with	  the	  
ACRL	  approach	  to	  literacy	  and	  the	  RAMP	  
process.	  
	  

The	  ACS	  Guidelines	  	  
for	  Undergraduate	  EducaFon	  



Lab	  Safety	  Management	  	  
uses	  the	  InformaFon	  Literacy	  Skill	  Set	  

ACRL	  InformaFon	  
	  Literacy	  Skills	  

The	  RAMP	  model	  of	  	  
Chemical	  Safety	  

Scope	  the	  Inquiry	   Safety	  culture	  

Collect	  Data	   Recognize	  hazards	  

Evaluate	  the	  InformaFon	   Assess	  risks	  

Make	  Decisions	   Manage	  safety	  

Document	  the	  Process	  	  
and	  Outcome	  

Plan,	  Protect	  	  
Share	  Lessons	  Learned	  



Where	  does	  this	  mean	  in	  the	  real	  world?	  	  

"Here, we demonstrate an economical, safe, and simple 
technique to synthesize multilayer graphene films via 
chemical vapor deposition in 30−45 min in a classroom 
setting… This graphene synthesis has been successfully 
implemented in diverse settings with students ranging in 
education level from 5th grade to undergraduate." 

A concrete 
example: 

JChemEd this 
month 

 



The	  Process	  
The Authors note that: 
Although this laboratory is safer than typical 
procedures used to grow graphene in 
research laboratories, there are associated 
hazards:  
•  Gloves and eye protection should be worn.  
•  Material safety data sheets for acetic acid, 

IPA, and FeCl3 should be consulted.  
•  Care must be taken when using sharp 

needles and the needles must be 
disposed of properly.  

•  The N2 flow must be introduced into the 
system gradually to avoid ejecting the 
needles from the quartz tube.  

•  The N2 gas displaces oxygen in the air, 
which may result in suffocation.  

•  The flame should not be left unattended 
and a fire extinguisher should be in close 
proximity.  

To synthesize graphene, isopropyl 
alcohol… is decomposed on a nickel 
foil catalyst using a Meker burner. Ni 
foil is submerged in acetic acid to 
etch the native oxide from its 
surface.  
 
Gaseous N

2
/IPA is flowed through 

the sealed reaction tube and is 
exhausted into a beaker of water.  
Igniting a Meker burner and 
positioning the flame beneath the Ni 
foil starts the graphene reaction.  



Key	  Safety	  Literacy	  QuesFons	  
•  Is there enough information in the 

article to allow a random reader to 
develop a prudently safe 
educational demonstration?  

•  What level of chemical safety 
education is assumed in these 
materials, for the leaders and for 
the students, and is this likely to 
be available in the settings they 
describe? 

•  What additional information, if any, 
would you expect to see to meet 
the claim of it being a “safe” 
process? 



Some	  Hidden	  QuesFons	  
1. What kind of gloves and eye protection are 

appropriate?  
Heat from the flame suggests that heat-protective 
gloves are appropriate; does this conflict with 
gloves that provide chemical protection from the 
IPA or acetic acid?  

2. What chemical risks are present in this 
process?  
Will the MSDS's for (IPA, acetic acid, FeCl3) 
answer this question? Will the GHS warnings? 

3. Working with 5th to 10th grade students in groups 
of 3 to 5 students raises significant crowd control 
issues; which lab safety practices are 
impacted by this consideration? 

4. What emergencies should be planned for?  
Are fire extinguishers appropriate for the most 
likely emergencies? For example, what ventilation 
rate is required to avoid suffocation? 



The	  Lab	  Safety	  Case:	  	  
An	  Emerging	  Safety	  Literacy	  Tool	  

 
 
 
 

•  Literacy involves Writing as well as 
Reading 

•  From Wikipedia: A Safety Case is a 
structured argument, supported by 
evidence,… that a system is acceptably 
safe for a specific application in a 
specific operating environment 

•  IOW, Lab Safety Cases answer the 
question Why do we think this is safe? 
for both internal and external audiences 

•  A scalable planning process can support 
improved science while managing 
liability by improving repeatability and 
oversight. 



A	  Web-‐Based	  Safety	  Case	  Model	  



RAMP	  Step	  1:	  Recognizing	  the	  Hazards	  



RAMP	  Step	  2:	  Assessing	  the	  Risks	  



RAMP	  Step	  3:	  Managing	  Safety	  



RAMP	  Step	  4:	  Preparing	  /	  ProtecFng	  



Safety	  Case	  AdministraFve	  InformaFon	  



Tracking	  Changes	  and	  Lessons	  Learned	  



The	  Future:	  	  
Ongoing	  CollaboraFon	  (starFng	  tomorrow)	  



QuesFons?	  


