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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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Contact ACS Webinars ® at acswebinars@acs.org 

@AmericanChemicalSociety

@AmerChemSociety

https://www.linkedin.com/company/american-chemical-society

@AmerChemSociety
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Check out the Archive!
An ACS member exclusive benefit

https://www.acs.org/content/acs/en/acs-webinars/videos.html

Hundreds of presentations from the best and brightest minds that chemistry has to offer are available to you on-demand. 
The Archive is divided into 6 different sections to help you more easily find what you are searching. 
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www.acs.org/acswebinars

Learn from the best and brightest minds in chemistry! Hundreds of webinars on 
diverse topics presented by experts in the chemical sciences and enterprise.

Edited Recordings are an exclusive ACS member benefit and are made available to 
registrants via an email invitation once the recording has been edited and posted.

Live Broadcasts of ACS Webinars  continue to be available to the general public on  
Tuesdays, Wednesdays, and Thursdays from 2-3pm ET!

A collection of the best recordings from the ACS Webinars Archive will be broadcast 
on Mondays and Fridays from 2-3pm ET!

®

https://www.acs.org/content/acs/en/acs-webinars/videos.html
http://www.acs.org/acswebinars
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http://acsoncampus.acs.org

What is ACS on Campus?

ACS visits campuses across the world offering FREE seminars on how to be published, find a job, network 
and use essential tools like SciFinder. ACS on Campus presents seminars and workshops focused on how to:

6
https://chemidp.acs.org

An individual development 
planning tool for you! 

http://acsoncampus.acs.org/
https://chemidp.acs.org/
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8https://www.acs.org/proedweb

Register for a Professional Education
course that meets your training needs!

ACS Professional Education courses not only give you the tools you need to stay on top of new 
technology and growing trends in the science industry but also the professional development skills you 
need to advance in your career.

ACS member and early bird discounts are available. Explore courses in a variety of topics and 
delivery methods.

Course Categories Course Formats

https://www.acs.org/proedweb
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9
www.acs.org/acswebinars

Free ACS Webinars Every Weekday!
Tomorrow
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www.acs.org/acswebinars

Free ACS Webinars Every Weekday!
Upcoming Broadcasts

http://www.acs.org/acswebinars
http://www.acs.org/acswebinars
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T H I S    A C S   W E B I N A R   W I L L B E G I N   S H O R T L Y . . .

Co-produced with the ACS Professional Education

12This ACS Webinar is co-produced with the ACS Professional Education.

Presentation slides are available now! Edited recordings are an exclusive ACS member benefit.

Cannabinoids: Stumbling Through Challenging Separations

www.acs.org/acswebinars

Bryan Tweedy
Senior Manager, ACS Learning and Career 
Development and Professional Resources

Lee Polite
President and Founder, 

Axion Analytical Labs

http://www.acs.org/acswebinars
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Chromatograph Chromatogram

Chromatography – The World’s Most Popular Analytical Tool
Technology:  Separates complex mixtures into pure compounds
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How many different chemicals are in the aroma of coffee?

Audience Challenge Question
ANSWER THE QUESTION ON BLUE SCREEN IN ONE MOMENT

• One (coffee)

• Three (including cream and sugar)

• Approximately 15

• Approximately 24 

• Approximately 67
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* If your answer differs greatly from the choices above tell us in the chat! 
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Coffee Analysis by Static Headspace GC
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Volatiles in Beer by GC
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Forensic Analysis of Cannabinoids by TLC
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Cannabinoids by GC-MS

Courtesy of:
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GC/MS of THC
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Cannabinoid Structures

Courtesy of:
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HPLC Separations Occur Due to 
“Partitioning” or “Differential Migration”

Mobile Phase Stationary Phase
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Separations

Injector

Detector

Column

Solvents

Pumps

Mixer

Chromatogram

Start Injection

Detector
Response

time
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Typical Chromatogram

Retention Time (tR):
Used to identify a sample component (Qualitative Analysis).
Characteristic of a compound, but NOT unique!

Peak Area:
Used to measure the quantity of the sample component (Quantitative 
Analysis).

t0

tR
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Kool Aid Experiment
Separation of Color Compounds by Liquid Chromatography
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Kool Aid Experiment
Separation of Color Compounds by Liquid Chromatography
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Kool Aid Experiment
Separation of Color Compounds by Liquid Chromatography
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Kool Aid Experiment
Separation of Color Compounds by Liquid Chromatography



15

29

Kool Aid Experiment
Separation of Color Compounds by Liquid Chromatography
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Kool Aid Experiment
Separation of Color Compounds by Liquid Chromatography
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Kool Aid Experiment
Separation of Color Compounds by Liquid Chromatography
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Kool Aid Experiment
Separation of Color Compounds by Liquid Chromatography
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Kool Aid Experiment
Separation of Color Compounds by Liquid Chromatography

How many parameters do you need to set correctly in order 
to guarantee a separation?

Audience Challenge Question
ANSWER THE QUESTION ON BLUE SCREEN IN ONE MOMENT

• One 

• Two 

• Three 

• Four 

• 420

34

* If your answer differs greatly from the choices above tell us in the chat! 
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HPLC Method Development:  Coming Up with the Recipe!

Find the correct chromatographic conditions (k, a, N)
Find the correct detector wavelength (Diode Array)

Two Requirements

36

Choose the Correct Conditions: HPLC Master Resolution Equation
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1

1
N

xx
k

k
Rs 







 












a

a

Resolution Capacity / 
Retention Factor Selectivity Efficiency

(“Peak Skinniness”)

R>1.50 1 < k < 5 α > 1.2
Avg ~   7,000
Max ~ 30,000

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

2

Weaken 
Mobile Phase

↑%H2O by 10%
Increases k ~2X

Chemistry of 
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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Method Development Step 1  

• How do you find the correct mobile phase strength?
• Try all of the strengths... and see where your peaks elute!
• Scouting Run: Gradient from weakest to strongest mobile phase
• Listen to your sample.  The peaks will elute at their desired %B

Selectivity Efficiency
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1

1
N

k

k
Rs 







 












a

a

Capacity
Factor

Find the Correct Capacity Factor (Solvent Strength)
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HPLC Scouting Run Conditions

1) Agilent Zorbax Eclipse Plus C18  (5 cm x 4.6 mm x 1.8 um)

2) Flow 1.5 mL/min

3) Gradient from 10% ACN to 100% ACN in 30 min.

4) Hold 100% for 10 minutes

5) Evaluate Chromatogram

6)  The more shallow the gradient ramp, the better the separation.
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Scouting Run for 7 Cannabinoids

100

0

50

%ACN

10-100% Acetonitrile in 30 min with a 5 min Hold
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Method Development Step 2 

• 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

4
1

1
N

k

k
Rs 







 












a

a

Capacity

Efficiency (Column Dimensions)
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Method Development Step 3  

Choose reversed phase because…
Approximately 85% of all HPLC separations are carried out in the reversed phase mode!
(Acetonitrile or methanol blended with water on a good, base-deactivated C18 column)

Selectivity Efficiency

4
1

1
N

k

k
Rs 







 












a

a

Capacity

Find the Correct Selectivity (Column Chemistry)
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Choose Reversed Phase Because…

It Just seems to work for most applications!
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Mobile Phase Effect 
on Selectivity (a)

Acetonitrile

Methanol
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Scouting Run for 7 Cannabinoids

100

0

50

%ACN

10-100% Acetonitrile in 30 min with a 5 min Hold
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70-100% ACN in 15 min

100

0

50

%ACN
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75-100% ACN in 10 min

100

0

50

%ACN



24

47

75%-85% ACN in 1min

100

0

75

%ACN

85

48

80% ACN Isocratic

100

0

80

%ACN
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OK…That’s Too Fast!

50

80-90% ACN Step Gradient with Flow = 2ml min

Column: Zorbax Eclipse Plus 
50mm x 4.6mm x 1.8 um
Mobile Phase:  ACN/H20
Gradient:  Step 80-90% at t=0
Detector:  220 nm (DAD)
Instrument:  Agilent 1200 SL

Peaks
1. CBDA (RT 0.604)
2. CBG (RT 0.644)
3. CBD (RT 0.687)
4. CBN (RT 0.861)
5. THC (RT 0.979)
6. CBC (RT 1.076)
7. THCA-A (RT 1.133)
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Join us for Our 5-Day Hands-On LC/GC Course

…from beginner to expert in just one week!

Thank You!
Dr. Lee Polite
info@AxionLabs.com

www.ChromatographyTraining.com
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What’s the Axion Gang Up To During Corona?

http://www.sanity.company

We’re blending Ethanol and Water to Make Hand-Sanitizer!

mailto:info@AxionLabs.com
http://www.chromatographytraining.com/
http://www.sanity.company/
http://www.sanity.company/
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www.acs.org/acswebinars

Free ACS Webinars Every Weekday!
Tomorrow
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www.acs.org/acswebinars

Free ACS Webinars Every Weekday!
Upcoming Broadcasts

http://www.acs.org/acswebinars
http://www.acs.org/acswebinars
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55https://proed.acs.org/content/proed/en/instructors/polite-lee.html

Register for ACS Professional Education 
Analytical Chemistry Courses with Lee Polite!

56This ACS Webinar is co-produced with the ACS Professional Education.

Presentation slides are available now! Edited recordings are an exclusive ACS member benefit.

Cannabinoids: Stumbling Through Challenging Separations

www.acs.org/acswebinars

Bryan Tweedy
Senior Manager, ACS Learning and Career 
Development and Professional Resources

Lee Polite
President and Founder, 

Axion Analytical Labs

https://proed.acs.org/content/proed/en/instructors/polite-lee.html
http://www.acs.org/acswebinars
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57
www.acs.org/acswebinars

Learn from the best and brightest minds in chemistry! Hundreds of webinars on 
diverse topics presented by experts in the chemical sciences and enterprise.

Edited Recordings are an exclusive ACS member benefit and are made available to 
registrants via an email invitation once the recording has been edited and posted.

Live Broadcasts of ACS Webinars  continue to be available to the general public on  
Tuesdays, Wednesdays, and Thursdays from 2-3pm ET!

A collection of the best recordings from the ACS Webinars Archive will be broadcast 
on Mondays and Fridays from 2-3pm ET!

®
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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 

http://www.acs.org/acswebinars
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59
www.acs.org/acswebinars

Free ACS Webinars Every Weekday!
Upcoming Broadcasts

http://www.acs.org/acswebinars

