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Create a poster using 
PowerPoint. 

The strategy is to make 
one

PowerPoint slide!



 Be prepared to present your poster



Criteria Considered Excellent

Nonverbal
Skills

Holds attention of audiences with direct eye contact & seldom 
looks at poster for guidance. Displays relaxed self confidence.

Verbal Skills Shows enthusiasm, uses a clear voice & correct use of terms. All 
audience members can hear presentation.

Subject 
Knowledge

Demonstrates full knowledge & answers questions with 
appropriate elaboration. Presents in a logical & interesting 
sequence that enhances the abstract.

Audience 
Awareness

Presentation significantly increases audience understanding & 
knowledge of the topic.  Effectively convinces the validity of the 
view point. 

Poster Assessment Rubric: Key 
Presentation Elements

Graduate Student Expo & Poster Forum Rubric, University of Cincinnati, 2016 
https://grad.uc.edu/content/dam/grad/docs/events/expo/2016ExpoPosterRubric.pdf 



ACADEMIC 
POSTERS

The following are three poster examples:

1. Mack, J. Creating an effective poster presentation. Retrieved 4/3/17, from https://grad.uc.edu/research/expo/resources.html



Utility of Solvent-less High Speed Ball Milling in Free Radical Bromination

1) Background
Green Chemistry is the utilization of a 
set of principles that reduces or 
eliminates the use or generation of 
hazardous substances in the design, 
manufacture and application of 
chemical products.

High Speed Vibrational Milling (HSVM)

Solid state reactants are placed in a sealed metal vessel with a
small ball bearing in the absence of solvent. The mill is
programmed to run for a specific amount of time wherein the
ball bearing is oscillated forcing the reactants together.
The energy (in the absence of heat) is provided by collisions
with the ball. When the reactants come together at the right
angle and orientation with respect to the ball, the desired
reaction occurs. By using solid state chemistry, we are able to
overcome entropy issues as well as make the process greener
by eliminating the use of a solvent

Spex Certiprep 8000D
Mixer/Mill

Canisters and ball-bearing
used for the Mixer/Mill

HSVM uses the same principle as
the traditional milling and grinding 

Mortar and Pestle

The Instrumentation

4) Future Directions of Project

5) Acknowledgements
University of Cincinnati Department  of  

Chemistry
James Mack

Mack Group Members
University of Cincinnati-URC
National Science Foundation
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3) Conclusions
•Under our conditions, it was found that toluene and 4-para-
iodotoluene underwent bromination on the benzylic position. 

•We determined that for the two and three ringed systems (1-
methyl-napthalene, 9-methylanthracene and 9,10-
dimethylanthracene), LiCl was needed as additive to dilute the 
system in order to brominate on the benzylic position. 

Determine the reason why the reaction of 2-
methylnapthalene with LiCl did not produce Free Radical 
Bromination.

Current Project      

We 
look to develop a solvent-free method for conducting radical 
reactions.  Using solvent-free radical chemistry will greatly decrease 
the use of benzene and carbon tetrachloride in radical chemistry. We 
are currently investigating the free radical NBS bromination of 
aromatic compounds on the benzylic position.  In these bromination
reactions we wish to investigate whether a water soluble free radical 
initiator such as VAZO 44, can efficiently be used in this process as 
an alternative to the organic soluble free radical initiators. 

2) Results and Discussion

Free Radical Chemistry
In standard solution based synthesis:
•Organic soluble free radical initiators are used
Examples: benzoyl peroxides and azo compounds
•choice of solvent is limited to benzene, which is Carcinogenic or
Carbon tetrachloride, which is ozone depleting
•Free radical reductions use toxic n-butyl tin hydride
•A more benign and environmentally friendly alternative method is
needed!
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Using high speed ball milling to study the stereochemistry of the Wittig reaction  

Non-Solvent Chemical Waste Methanol Toluene
1,2-Dichloroethane Ethylene Glycol Dichloromethane
Xylenes Benzene n-hexane
Acetonitrile Cyclohexane Carbon Disulfide
Tetrachloroethylene Chloroform Carbon Tetrachloride
Dimethylformamide 1,4-Dioxane Pyridine

32%68%

Mechanochemistry

References

Acknowledgments

Future Directions

• NSF-REU Grant CHE 0754114
• University of Cincinnati Department of Chemistry
• Dr. James Mack
•The Mack Group

•HSBM of known E isomers to prove isomerization 
•HSBM of multiple E isomers simultaneously to disprove 2+2 addition
•Further understand the isomerization process by putting E isomers in 

varying concentrations of sand
•Explore time dependence of HSBM on stereoisomeric ratio
•Investigate the role triphenylphosphene oxide plays in the reaction

1. http://www.epa.gov
2. Concas, A.; Lai, N.; Pisu, M.; Cao, G. J. Chem. Eng. Sci. 2006, 61, 3746-3760
3. Michele, A.B.; Lawrence, T.S. J. Am. Chem. Soc. 1999, 121, 5444-5449

In solvent based reactions, heat energy provides the 
necessary activation energy. Mechanical energy in 
the form of a ball bearing impacting the sides of a 
reaction vial provides the energy in  
mechanochemistry. Reactions are oscillated in a 
figure-8 motion at 60 Hz in a mill with a ball bearing 
inside a reaction vial.

Background Wittig Reaction

Concentration Studies

Isomerization Using HSBM

EPA Industrial Chemical Release Index

SPEX Shaker Mill Reaction Vial Freezer Mill

•Z isomer is the kinetic product; formed by the fast leaving of the 
triphenylphosphene oxide

•E isomer is the thermodynamic product; formed by the slow rotation of the 
double bond after the triphenylphosphene oxide leaves

•Brooks and Scott reported a ratio of 1:2.5 E:Z running the Wittig in 
solution

Experimental Goals:
•Find molecules that have easily measurable J-values and chemical shifts
•Investigate whether a reaction run in the ball mill gives different isomeric ratios 
than a reaction run in solution
•Observe the effect of HSBM on each isomer

‘Green’ chemistry strives to use as many environmentally benign methods as 
possible while doing chemistry

This project focuses on the 
reduction of solvent waste by 
using a method called High Speed 
Ball Milling (HSBM)

Total Waste: 11.5 billion pounds
Total Solvent Waste : 3.7 billion pounds

•MALDI and Electrospray mass spectrometry indicated polymerization as the 
duration of ball milling increased

•Polymerization suggests a diradical mechanism pathway
•HSBM of the E isomer showed no isomerization, although mass spectrometry 

indicated polymerization
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Varying Reaction Concentration Using Sand
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Varying Reagent Amounts

0.6

0.8

1

1.2

1.4

1.6

1.8

2

0 0.5 1 1.5 2 2.5

Reagent Amounts (mmol)

E:Z Ratio

Br

P(Ph)3

Br

+

Br

H

O

O Li

DMF



http://colinpurrington.com/wp-content/uploads/2012/02/bad-scientific-poster-example.jpg



A Poster
■ Tells a story concisely, using a minimal 

amount of text
■ Includes photos, illustrations or graphs that 

clarify and enhance the story
■ Uses a font that can be read from 5 feet 

away, especially the title
■ Has a logical and obvious progression 

through the poster elements
■ Includes references and acknowledgements

1. Purrington, C.B. Designing conference posters. Retrieved 4/3/17, from 
http://colinpurrington.com/tips/poster-design.

2. Mack, J. Creating an effective poster presentation. Retrieved 4/3/17, from 
https://grad.uc.edu/research/expo/resources.html



Purrington, C.B. Designing conference posters. Retrieved 4/3/17, from 
http://colinpurrington.com/tips/poster-design.



Purrington, C.B. Designing conference posters. http://colinpurrington.com/wp-
content/uploads/2011/09/scientific-poster-advice-purrington.jpg Retrieved 4/4/17, from 
http://colinpurrington.com/tips/poster-design.

http://colinpurrington.com/wp-content/uploads/2011/09/scientific-poster-advice-purrington.jpg
http://colinpurrington.com/wp-content/uploads/2011/09/scientific-poster-advice-purrington.jpg


Set your PowerPoint page 
size first!!!

■ Check with your printer

■ Do not change the page size after you’ve added 
content…it may get distorted



Poster Size

■ 56" is the largest size in PowerPoint

■ Posters are typically 36”x48” 

■ Proportional design may be necessary or just helpful



Design Proportionally

Check with your printer to see if it’s better to design proportionally

Printer
Enlargement

Final
Poster Size

Page Size
in PowerPoint 

None - 100% 36” x 48” 36” x 48”

200 % 36” x 48” 18” x 24”

400 % 36” x 48” 9” x 12”



Graphics
■ Check with your printer first!

■ At least 300 dpi resolution

■ Clip Art and Excel graphs are OK
– vector graphics good, raster (bitmap/pixel) graphics are trickier

■ Be careful with photographs and screen shots

Source: http://en.wikipedia.org/wiki/File:VectorBitmapExample.svg



50 pixels x 50 pixels
2.28KB

As a source image, this may be too small.



24X larger!!

A better size: 1200 X 1200 pixels, 226KB



Serif Fonts (Text)
Times New Roman

Sans Serif Fonts (Titles)
Arial

Fonts: Serif and San Serif



Steps

Determine 
poster size 

requirements

Check with 
your printer 
about size

Set slide size 
in PPT

Add content 
& review

*Proof/
Print
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