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We will begin momentarily at 2pm ET 

 

Slides available now! Recordings available as an exclusive ACS member benefit. 

Contact ACS Webinars ® at acswebinars@acs.org  

www.acs.org/acswebinars 
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Type them into questions box! 

“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?  

Find the many benefits of ACS membership! 

http://bit.ly/benefitsACS 
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Benefits of ACS Membership  

http://bit.ly/benefitsACS 

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! 
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“This ACS Webinar was fantastic! I especially liked the 
enthusiasm of the main speaker, Lee Polite - not only 
that, but Dr. Polite’s explanations of the theory behind 
gas and liquid chromatography were unmatched in 
quality and clarity. I highly recommend this webinar to 
anyone whose research or work involves gas and 
liquid chromatography!” 
 

 
 
Jasmine Wood, Undergraduate Student,  
Department of Chemical and Biomedical Engineering, 
University of South Florida 

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

 
How has ACS Webinars    
benefited you? 

 

 ® 
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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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ChemIDP.org 

Upcoming ACS Webinars 
www.acs.org/acswebinars 
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Thursday, June 22, 2017 
 

Chemistry and the Economy: Mid-Year Update 
 

Paul Hodges, Chairman of International eChem (IeC) 
 

William Carroll, Adjunct Professor of Chemistry, Indiana University and former Chair 
of the Board, American Chemical Society 

Contact ACS Webinars ® at acswebinars@acs.org  

Thursday, June 15, 2017 
 

Exploring Alternative Careers in Chemistry: Part 2 
 

Co-produced with ACS Younger Chemists Committee, the ACS Women Chemists 
Committee, and C&EN Jobs 
 

Teresa Fryberger, Director of Board on Chemical Sciences and Technology, National 
Academy of Sciences 
Mary Beth Mulcahy, Chemical Incident Investigator, Chemical Safety Board 
Rachel Mohler, Senior Chemist, Petroleum Materials Characterization Unit, Chevron 
Jyllian Kemsley, Senior Editor, Chemical & Engineering News 



6 

ACS Professional Education 

11 

www.proed.acs.org 
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www.acs.org/acswebinars 
Slides available now! Recordings are an exclusive ACS member benefit. 

 

“HPLC Method Development Bootcamp:  
A Straight-Forward Approach to Solve 80% of Separation Problems” 

This ACS Webinar is being co-produced by ACS Professional Education 

Bryan Tweedy  
Manager, ACS Professional Education, 

American Chemical Society 

Lee Polite  
President and Founder,  

Axion Analytical Labs, Inc. and  

Axion Training Institute, Inc. 
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Lee N. Polite, Ph.D. 

President and Founder 

Axion Analytical Labs, Inc. 

Axion Training Institute, Inc. 
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• HPLC works by separating complex mixtures into pure compounds 
 

• Why do we separate? 
 

• We separate in order to: 
• Identify – What is present in the sample 

• Quantify – How much is present in the sample 

• Purify – Isolate a compound from the sample 
 

• But step one is always to separate! 
 

• Most people expect HPLC separations to be really complicated, but there 
are only 3 parameters that affect the separation! 

 

• And here’s the best part:  YOU are in charge of those 3 parameters, so 
YOU are in charge of the separation. 
 

• So let’s take a closer look at these 3 parameters and how to set them 
properly. 
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Resolution 
Capacity / Retention 

Factor 
Selectivity 

Efficiency 
(“Peak Skinniness”) 

R>1.50 1 < k < 5 α > 1.2 
Avg ~   10,000 
Max ~ 28,000 

k = (tr-t0)/t0 α = kB/kA N = 5.545 x 
tr

Wh

2 

Weaken  
Mobile Phase 

↑%H2O by 10% 
Increases k  2-3 

fold 
 

Function:  
Mobile Phase 

Stationary Phase 
pH, Temp, buffer, 

additive, etc. 

↑ Column Length (Lc) 
↓ Particle Diameter (Dp) 
Optimize Flow Rate (m) 
Min. Extra Col. Volume 
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Audience Survey Question 
ANSWER THE QUESTION ON BLUE SCREEN IN ONE MOMENT 

• 0.50 
 

• 0.70 
 

• 1.00 
 

• 1.50 
 

• Any of these values 
 

 

What is the definition of good resolution?  It should be 
greater than or equal to: 

16 
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0.40 0.50 0.60 0.70 

0.80 1.00 1.25 1.50 
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• Start with the highest efficiency column that you can buy. 

• Try a 15 cm with 3.5 um particles (~20,000 plates) or 

• 10 cm with 1.8 um particles (~28,000 plates) – Requires high pressure 

• Note:  During method optimization, we may opt for a shorter column. 

• Column length is proportional to the efficiency. 

Selectivity 
 

Efficiency 
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• Choose reversed phase because… 

• Approximately 80% of all HPLC separations are carried out in the reversed 

phase mode! 

• Acetonitrile or methanol blended with water on a good C18 column 

Selectivity 
 

Efficiency 
 

4

1

1

N

k

k
Rs 







 
















Capacity 
 
 

19 

20 

Choose Reversed Phase Because… 
It Just seems to work for most applications! 
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Audience Survey Question 
ANSWER THE QUESTION ON BLUE SCREEN IN ONE MOMENT 

• The mechanism seems to work for most separations 
 

• It allows us to analyze polar compounds 
 

• The solvents are less hazardous   
 

• To impress my friends at the next cocktail party 
 
 

Why do we usually choose reversed phase?  
(multiple answers may exist) 

O 

O 

O 

O 

Si 

Si 

O 
Si 

Si 

O 

O 

O 

 The analytes partition between the non-polar stationary phase and the polar mobile 

phase. 

 Relative affinity means there are two dimensions to the separation.   

 Reversed phase is especially sensitive to minor differences in hydrophobicity. 

 The addition or subtraction of just about any group leads to hydrophobicity changes: 

methyl, hydroxyl, amino, carbonyl, acid, etc.  
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• Neutral, polar and nonpolar compounds with a molecular 

  weight less than ~2000 
 

• Homologous series 
 

• Organic acids and bases 
 

• Proteins and peptides 

 

 

 

 
 

• Extremely polar compounds 
 

• Extremely non-polar compounds 
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When to Choose Reversed Phase 

• How do you find the correct mobile phase strength? 

• Try all of the strengths... and see where you peaks elute! 

• Scouting Run:  Gradient from weakest to strongest mobile phase 

• Listen to your sample.  The peaks will elute at their desired %B 

• There are 3 simple rules for finding the correct mobile phase 

Selectivity 
 

Efficiency 
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 Poor resolution of early eluting peaks. 

 

 Increase in peak width and decrease in peak 

height for later eluting peaks. 

 

 Long analysis times due to a wide range in k’. 

 

 Column contamination with strongly retained 

components. 

Isocratic 50/50 

Water/Methanol 
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Audience Survey Question 
ANSWER THE QUESTION ON BLUE SCREEN IN ONE MOMENT 

• Make the mobile phase stronger 
 

• Make the mobile phase weaker  
 

• Slow down the flow rate 
 

• Change the detector lamp 
 

The first two peaks are coming off together near the void 
volume (low capacity factor).  What should we do to the 
mobile phase in order to improve the separation? 
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 Poor resolution of early eluting peaks. 

 

 Increase in peak width and decrease in peak 

height for later eluting peaks. 

 

 Long analysis times due to a wide range in k’. 

 

 Column contamination with strongly retained 

components. 

Isocratic 50/50 

Water/Methanol 
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Advantages 

•Improved overall resolution 

•Increased detection 

•Ability to separate complex samples 

•Shorter analysis times 

•Decrease in column deterioration due  

  to strongly retained components 

 

Other Uses 

•Column Cleaning 

•Scouting run in method development  

Gradient  Elution - Mobile phase composition 

is changed (strengthened) during the separation. 

Gradient from  

10-100% Methanol 
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10% 

Organic 

100% 

Organic 

3 Important Rules for Setting Gradient Parameters 
 

1. Initial Composition – Must be weak enough to give the first peak a k’ of at least 1. 

 

2. Final Composition – Must be strong enough to elute the last peak from the column. 

 

3. Gradient Steepness – The shallower the gradient, the more resolution, but longer 

time. 
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0 1 0 2 0 3 0 4 0 min. 

100% B 

100% B 

0% B 

0% B 

tG = 40 

tG = 20 

100% B 

100% B 
0% B 

0% B 

tG = 10 

tG = 5 

0 1 0 

Steep 

Shallow 

Select Gradient Steepness 
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10%       35%     50%              75%                  100% 

%B (Acetonitrile or Methanol) 

Unknown Sample #1 

Gradient Scouting Run 

 

10 - 100%B in 15 Minutes 
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%B (Acetonitrile or Methanol) 

Unknown Sample #2 

Gradient Scouting Run 

 

10 - 100%B in 15 Minutes 

10%       35%     50%              75%                  100% 

32 
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%B (Acetonitrile or Methanol) 

10%       35%     50%              75%                  100% 

Unknown Sample #3 

Gradient Scouting Run 

 

10 - 100%B in 15 Minutes 
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%B (Acetonitrile or Methanol) 

10%       35%     50%              75%                  100% 

Unknown Sample #4 

Gradient Scouting Run 

 

10 - 100%B in 15 Minutes 

34 
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Original HPLC Method 
Takes 20 minutes! 

Optimized HPLC Method is 
Only 30 Seconds! 

Column:   
25 cm with 5 um particles 

Column:   
5 cm with 3.5 um particles 

Axion has provided chromatography training to every major  

pharmaceutical, chemical and petroleum company in the US,  

as well as most of the larger government labs. 

  
Axion offers comprehensive Hands-On HPLC and GC training courses at its 

downtown Chicago location for anyone interested in honing their 

chromatography skills. 

36 
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Thank You for Attending! 

For more information on  

GC & HPLC Training Courses Visit:  

http://AxionLabs.com/courses 

 

Facebook.com/axionlabs 
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www.acs.org/acswebinars 
Slides available now! Recordings are an exclusive ACS member benefit. 

 

“HPLC Method Development Bootcamp:  
A Straight-Forward Approach to Solve 80% of Separation Problems” 

This ACS Webinar is being co-produced by ACS Professional Education 

Bryan Tweedy  
Manager, ACS Professional Education, 

American Chemical Society 

Lee Polite  
President and Founder,  

Axion Analytical Labs, Inc. and  

Axion Training Institute, Inc. 

http://axionlabs.com/courses
http://axionlabs.com/courses


20 

ACS Professional Education 

39 

www.proed.acs.org 

Upcoming ACS Webinars 
www.acs.org/acswebinars 
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Thursday, June 22, 2017 
 

Chemistry and the Economy: Mid-Year Update 
 

Paul Hodges, Chairman of International eChem (IeC) 
 

William Carroll, Adjunct Professor of Chemistry, Indiana University and former Chair 
of the Board, American Chemical Society 

Contact ACS Webinars ® at acswebinars@acs.org  

Thursday, June 15, 2017 
 

Exploring Alternative Careers in Chemistry: Part 2 
 

Co-produced with ACS Younger Chemists Committee, the ACS Women Chemists 
Committee, and C&EN Jobs 
 

Teresa Fryberger, Director of Board on Chemical Sciences and Technology, National 
Academy of Sciences 
Mary Beth Mulcahy, Chemical Incident Investigator, Chemical Safety Board 
Rachel Mohler, Senior Chemist, Petroleum Materials Characterization Unit, Chevron 
Jyllian Kemsley, Senior Editor, Chemical & Engineering News 
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www.acs.org/acswebinars 
Slides available now! Recordings are an exclusive ACS member benefit. 

 

“HPLC Method Development Bootcamp:  
A Straight-Forward Approach to Solve 80% of Separation Problems” 

This ACS Webinar is being co-produced by ACS Professional Education 

Bryan Tweedy  
Manager, ACS Professional Education, 

American Chemical Society 

Lee Polite  
President and Founder,  

Axion Analytical Labs, Inc. and  

Axion Training Institute, Inc. 
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“This ACS Webinar was fantastic! I especially liked the 
enthusiasm of the main speaker, Lee Polite - not only 
that, but Dr. Polite’s explanations of the theory behind 
gas and liquid chromatography were unmatched in 
quality and clarity. I highly recommend this webinar to 
anyone whose research or work involves gas and 
liquid chromatography!” 
 

 
 
Jasmine Wood, Undergraduate Student,  
Department of Chemical and Biomedical Engineering, 
University of South Florida 

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

 
How has ACS Webinars    
benefited you? 

 

 ® 
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youtube.com/acswebinars 

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

http://bit.ly/benefitsACS 

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  

Upcoming ACS Webinars 
www.acs.org/acswebinars 
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Thursday, June 22, 2017 
 

Chemistry and the Economy: Mid-Year Update 
 

Paul Hodges, Chairman of International eChem (IeC) 
 

William Carroll, Adjunct Professor of Chemistry, Indiana University and former Chair 
of the Board, American Chemical Society 

Contact ACS Webinars ® at acswebinars@acs.org  

Thursday, June 15, 2017 
 

Exploring Alternative Careers in Chemistry: Part 2 
 

Co-produced with ACS Younger Chemists Committee, the ACS Women Chemists 
Committee, and C&EN Jobs 
 

Teresa Fryberger, Director of Board on Chemical Sciences and Technology, National 
Academy of Sciences 
Mary Beth Mulcahy, Chemical Incident Investigator, Chemical Safety Board 
Rachel Mohler, Senior Chemist, Petroleum Materials Characterization Unit, Chevron 
Jyllian Kemsley, Senior Editor, Chemical & Engineering News 


