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We will begin momentarily at 2pm ET 

 
Slides available now! Recordings will be available to ACS members after one week. 

1 
Contact ACS Webinars ® at acswebinars@acs.org  

www.acs.org/acswebinars 

Type them into questions box! 

2 

“Why am I muted?” 

Don’t worry. Everyone is 

muted except the presenter 

and host. Thank you and 

enjoy the show.  

Contact ACS Webinars ® at acswebinars@acs.org  

Have Questions? 
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Have you discovered the missing element?  

3 

Find the many benefits of ACS membership! 

http://bit.ly/ACSjoin 

Benefits of ACS Membership  

4 http://bit.ly/ACSjoin 

Chemical & Engineering News (C&EN)  
The preeminent weekly news source.  

NEW! Free Access to ACS Presentations on Demand®  
ACS Member only access to over 1,000 presentation 
recordings from recent ACS meetings and select events.  

NEW! ACS Career Navigator  
Your source for leadership development, professional 
education, career services, and much more. 
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Let’s get Social…post, tweet, and link to 
ACS Webinars during today’s broadcast! 

facebook.com/acswebinars 

@acswebinars 

Search for “acswebinars”  

and connect! 

Be a featured fan on an upcoming webinar! Write to us @ acswebinars@acs.org  

 

6 

 
How has ACS Webinars    
benefited you? 

 

 ® 

“ACS Webinars are an outstanding resource, from 

those starting out their educational or career paths  

to seasoned veterans gaining a fresh insight on 

events in and out of the lab. They bring new ideas 

and new approaches that lead to positive outcomes. 

Thank you for being an important part of my 

professional and personal life.” 

 

 

 
Susanne Rohner, 

Emergency Operations Manager,  

Sacramento, CA Area, 

California Department of Transportation  
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facebook.com/acswebinars 

@acswebinars 

youtube.com/acswebinars 

Search for “acswebinars” and connect! 
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Learn from the best and brightest minds in chemistry! 

Hundreds of webinars presented by subject matter experts in 

the chemical enterprise. 

  
Recordings are available to current ACS members one week 

after the Live broadcast date. www.acs.org/acswebinars  

 
Broadcasts of ACS Webinars  continue to be available to the 

general public LIVE every Thursday at 2pm ET! 

 

  ® 

www.acs.org/acswebinars 
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Upcoming ACS Webinars 
www.acs.org/acswebinars 

9 

® 

Contact ACS Webinars ® at acswebinars@acs.org  

Thursday, April 7, 2016 
 

“Chemistry of Go: Innovations in Alternative Fuels” 
Session 4 of the 2016 Material Science Series 

 
Dr. Jennifer Holmgren, Chief Executive Officer, LanzaTech 
 

Mark Jones, Executive External Strategy and Communications Fellow, Dow Chemical  

Thursday, March 31, 2016 
 

“Modified Release Formulations for Solubility Starved 

Compounds” 
Session 3 of the 2016 Drug Design and Delivery Symposium 

 
Mengwei Hu, Principal Scientist, Discovery Pharmaceutical Sciences, Merck & Co. 
 

John Morrison, Senior Research Investigator, Bristol-Myers Squibb  
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Chemistry Champions Contest 

Are you a younger chemist proud to tell non-scientists 

what you do or how chemistry works? Fancy some extra 

training in science communications and social media 

strategy? Do you want a chance at a free trip to the 

252nd ACS National Meeting in Philadelphia, PA?  
 

Then you need to enter Chemistry Champions!  

http://bit.ly/acsChemChamps 

How to Enter 
 

 

1. Shoot a video 3 minutes or less of yourself about your chemistry research OR a 

chemistry concept you're great at explaining. The video must be understandable by 

non-scientist native English speakers. April 18 - all eligible videos entered for judging. 
 

• Check out http://bit.ly/chemchamps2015 and http://bit.ly/chemchamps2014 

for ideas 

• Need some tips for good science communication? Watch 

http://bit.ly/ChAmbscicomm 
 

2. Upload your video to YouTube. Videos longer than 3 minutes do not qualify   
 

3. Fill out release form and email a scanned copy along with your video link 

to chemchamps@acs.org 
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www.acs.org/acswebinars www.acs.org/acswebinars 
Slides available now! Recordings will be available to ACS members after one week 

“Basking in Energy: A Look Into Polymer Solar Cells” 

This ACS Webinar is co-produced with the ACS Chemistry Champions Competition 

Tierra Range 
2015 Chem Champs Finalist and 

Biology/Biochemistry Student, 

Centenary College of Louisiana 

Chris McCarthy  
Social Media Manager,  

American Chemical Society 

Basking in Energy:  

A Look Into Polymer Solar Cells 

Tierra Range 

 12 
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Block copolymer development for 

use in bulkheterojunction 

photovoltaics 

13 

Solar Cells 

"Solarzellen" by heimchenfaenger. Licensed under CC BY 2.0 de via Wikimedia Commons - 

http://commons.wikimedia.org/wiki/File:Solarzellen.jpg#/media/File:Solarzellen.jpg 14 
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Organic Solar Cells 

• Three Types:  
– dye-sensitized 

– hybrid 
architectures 

– bulkheterojunction 
 

• Bulkheterojunction 
polymer solar cell 
active layer:  

– an electron-rich 
donor material 

– an electron-
deficient acceptor 
material 

 

http://www.nature.com/am/journal/2011/201102/full/am201151a.html 

15 

Block Copolymer Formation 

A 
polymerization 

A A A A A A A 

B B B B B B B B 
polymerization 

A A A A A A A B B B B B B B 

A A A A A A A B B B B B B B 

16 
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Block Copolymer to Be Created 

– Donor Block (“Block A”) 

• Polyfluorene 

• Polythiophene 

 
 

– Acceptor Block (“Block B”) 

• Polybenzotriazole 

A A A A A A A 

B B B B B B B 

17 

Why Polyfluorene? 

• Good donor molecule  

• Has not been 

synthesized more 

than once before in 

literature 

• Challenging 

synthesis 

CH3

CH3

HH

n

Polyfluorene 

18 
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Synthesis of Polyfluorene 
 

 

KIO3 

19 

1H NMR Analysis Confirms Synthesis of 3 

 

a, b 

BrI

CH3 CH3

a

b c d e

f

g h

i

 
h 

 
g 

 
i 

 
f 

 
* 

 

c, d, e 

* 

20 
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Mass Spectroscopy Analysis  

Confirms Synthesis of 3 

21 

22 

Audience Survey Question 

What was the biggest problem with performing the 
grignard metathesis reaction? 
 

 

 

ANSWER THE QUESTION ON BLUE SCREEN IN ONE MOMENT 

• Problems with the nickel catalyst 
 

• Lack of materials in the lab 
 

• Humidity 
 

• Reproducibility 
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Audience Survey Question 

What was the biggest problem with performing the 
grignard metathesis reaction? 
 

 

 

ANSWER THE QUESTION ON BLUE SCREEN IN ONE MOMENT 

• Problems with the nickel catalyst 
 

• Lack of materials in the lab 
 

• Humidity 
 

• Reproducibility 

Grignard Metathesis Chain-Growth 

Polymerization for Polyfluorenes 

24 
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S

CH3

Br H

n

Why Polythiophene? 

• Good donor molecule in block 

copolymers 
 

• High electron density 
 

• Well known polymer 
 

• More success in synthesis 

 

Polythiophene 

25 

Polythiophene Synthesis 

 

 

 

 

 

 

 

 

 

S

CH3

Br

NIS

AcOH/CHCl3

S

CH3

Br

I
iPrMgCl/LiCl

S

CH3

Br

MgCl LiCl.

Ni(dppp)Cl2, THF, 0 °C, 30 min

HCl

S

CH3
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m
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1H NMR Confirms Synthesis of 9 
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GPC Analysis Confirms Synthesis of 9 

Mna 
(g/mol) 

MWb  
(g/mol) 

PDIc Degree of Polymerizationd 

≈14,000 15554 1.11 ~84 

28 
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Why Polybenzotriazole? 

N
N

N

CH3

BrBr

n

        Benzotriazole 

• Fairly good acceptor molecule  

• Electron deficient 

• High solubility 

29 

Polybenzotriazole Synthesis 
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n

Ni(COD), 2,2-bipyridyl

THF

10 11 

30 



3/24/2016 

16 

1H NMR Analysis of Polybenzotriazole 11  

N
N

N

CH3

BrBr

na b

c
d

e

 
d 
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c a, b 
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GPC Analysis of Polybenzotriazole 11  

Mna 
(g/mol 

MWb 
(g/mol) 

PDIc Degree of Polymerizationd 

5086 6541 1.28 ~16 

32 
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Development of Block Copolymer 

33 

UV/Vis absorption of polybenzotriazole, 
polythiophene, and their physical mixing in THF  
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N
N

N

CH3

BrBr

N
N

N

CH3

BrBr

n

Ni(COD), 2,2-bipyridyl

THF

10 11 

35 
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N

CH3

BrBr

N
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BrBr

n

Ni(COD), 2,2-bipyridyl

THF

10 11 

36 
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Audience Survey Question 

Which general feeling below best describes the 
majority of people’s attitudes towards chemistry or 
learning chemistry? 
 

 

 

ANSWER THE QUESTION ON BLUE SCREEN IN ONE MOMENT 

• Enjoyment 
 

• Neutral 
 

• Disgust 
 

• Confusion 

42 

Audience Survey Question 

Which general feeling below best describes the 
majority of people’s attitudes towards chemistry or 
learning chemistry? 
 

 

 

ANSWER THE QUESTION ON BLUE SCREEN IN ONE MOMENT 

• Enjoyment 
 

• Neutral 
 

• Disgust 
 

• Confusion 
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http://www.rsc.org/globalassets/04-campaigning-outreach/campaigning/public-attitudes-to-chemistry/public-attitudes-to-chemistry-research-
report.pdf?id=8495 

43 

 

http://www.rsc.org/globalassets/04-campaigning-outreach/campaigning/public-attitudes-to-chemistry/public-attitudes-to-chemistry-research-
report.pdf?id=8495 

44 
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Chemistry Champions Contest 

45 #CHEMCHAMPS 

Science Communication Tips 

 ✔ 

Find a way to connect 

Remember your audience 

Keep them engaged 

Science Communication Checklist 

46 
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Science Communication Tips 

✔ Remember your audience 

Science Communication Checklist 

47 

Science Communication Tips 

✔ Remember your audience 

Science Communication Checklist 
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Science Communication Tips 

✔ Remember your audience 

Science Communication Checklist 
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Science Communication Tips 

✔ Remember your audience 

Science Communication Checklist 

50 
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Science Communication Tips 

✔ Remember your audience 

Science Communication Checklist 
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Science Communication Tips 

Find a way to connect 

Science Communication Checklist 

~ 
~ 

52 
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Science Communication Tips 

 Keep them engaged 

Science Communication Checklist 
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Science Communication Tips 

 ✔ 

Find a way to connect 

Remember your audience 

Keep them engaged 

Science Communication Checklist 

54 
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Food for Thought 

 

“Communication leads to community, that is, 

to understanding, …and mutual valuing.” 

– Rollo May 
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“Basking in Energy: A Look Into Polymer Solar Cells” 
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Centenary College of Louisiana 

Chris McCarthy  
Social Media Manager,  

American Chemical Society 

Upcoming ACS Webinars 
www.acs.org/acswebinars 
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Contact ACS Webinars ® at acswebinars@acs.org  

Thursday, April 7, 2016 
 

“Chemistry of Go: Innovations in Alternative Fuels” 
Session 4 of the 2016 Material Science Series 

 
Dr. Jennifer Holmgren, Chief Executive Officer, LanzaTech 
 

Mark Jones, Executive External Strategy and Communications Fellow, Dow Chemical  

Thursday, March 31, 2016 
 

“Modified Release Formulations for Solubility Starved 

Compounds” 
Session 3 of the 2016 Drug Design and Delivery Symposium 

 
Mengwei Hu, Principal Scientist, Discovery Pharmaceutical Sciences, Merck & Co. 
 

John Morrison, Senior Research Investigator, Bristol-Myers Squibb  
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Chemistry Champions Contest 

Are you a younger chemist proud to tell non-scientists 

what you do or how chemistry works? Fancy some extra 

training in science communications and social media 

strategy? Do you want a chance at a free trip to the 

252nd ACS National Meeting in Philadelphia, PA?  
 

Then you need to enter Chemistry Champions!  

http://bit.ly/acsChemChamps 

How to Enter 
 

 

1. Shoot a video 3 minutes or less of yourself about your chemistry research OR a 

chemistry concept you're great at explaining. The video must be understandable by 

non-scientist native English speakers. April 18 - all eligible videos entered for judging. 
 

• Check out http://bit.ly/chemchamps2015 and http://bit.ly/chemchamps2014 

for ideas 

• Need some tips for good science communication? Watch 

http://bit.ly/ChAmbscicomm 
 

2. Upload your video to YouTube. Videos longer than 3 minutes do not qualify   
 

3. Fill out release form and email a scanned copy along with your video link 

to chemchamps@acs.org 
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Slides available now! Recordings will be available to ACS members after one week 

“Basking in Energy: A Look Into Polymer Solar Cells” 

This ACS Webinar is co-produced with the ACS Chemistry Champions Competition 

Tierra Range 
2015 Chem Champs Finalist and 

Biology/Biochemistry Student, 

Centenary College of Louisiana 

Chris McCarthy  
Social Media Manager,  

American Chemical Society 
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Be a featured fan on an upcoming webinar! Write to us @ acswebinars@acs.org  
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How has ACS Webinars    
benefited you? 

 

 ® 

“ACS Webinars are an outstanding resource, from 

those starting out their educational or career paths  

to seasoned veterans gaining a fresh insight on 

events in and out of the lab. They bring new ideas 

and new approaches that lead to positive outcomes. 

Thank you for being an important part of my 

professional and personal life.” 

 

 

 
Susanne Rohner, 

Emergency Operations Manager,  

Sacramento, CA Area, 

California Department of Transportation  
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facebook.com/acswebinars 

@acswebinars 

youtube.com/acswebinars 

Search for “acswebinars” and connect! 
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Benefits of ACS Membership  

65 http://bit.ly/ACSjoin 

Chemical & Engineering News (C&EN)  
The preeminent weekly news source.  

NEW! Free Access to ACS Presentations on Demand®  
ACS Member only access to over 1,000 presentation 
recordings from recent ACS meetings and select events.  

NEW! ACS Career Navigator  
Your source for leadership development, professional 
education, career services, and much more. 
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ACS Webinars  does not endorse any products or 

services. The views expressed in this 

presentation are those of the presenter and do 

not necessarily reflect the views or policies of the 

American Chemical Society. 

®  

Contact ACS Webinars ® at acswebinars@acs.org  



3/24/2016 

34 
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www.acs.org/acswebinars 
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Thursday, March 31, 2016 
 

“Modified Release Formulations for Solubility Starved 

Compounds” 
Session 3 of the 2016 Drug Design and Delivery Symposium 

 
Mengwei Hu, Principal Scientist, Discovery Pharmaceutical Sciences, Merck & Co. 
 

John Morrison, Senior Research Investigator, Bristol-Myers Squibb  


