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Questions or
Comments?

“Why am I muted?” 
Don’t worry. Everyone is 
muted except the Presenter 
and the Host. Thank you 
and enjoy the show.

Type them into the
questions box!

www.acs.org/acswebinars
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Chat
Announcements and

hyperlinks from our team
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linkedin.com/company/
american-chemical-society@amerchemsociety@AmericanChemicalSociety@AmerChemSociety

Let’s Get Social!
Follow the American Chemical Society on Twitter, Facebook, 
Instagram, and LinkedIn for the latest news, events, and 
connect with your colleagues across the Society.

Contact ACS Webinars® at acswebinars@acs.org

www.acs.org/acswebinars
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Where is the Webinar Recording?

All Registrants
Watch the unedited recording 
linked in the Thank You Email 

for 24 hours.

www.acs.org/acswebinars

ACS Members w/Premium Package

Visit the ACS Webinars® Library 
to watch the edited and 

captioned recording.
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A Career Planning Tool For Chemical Scientists

ChemIDP is an Individual Development Plan 
designed specifically for graduate students and 
postdoctoral scholars in the chemical sciences. 
Through immersive, self-paced activities, users 
explore potential careers, determine specific skills 
needed for success, and develop plans to achieve 
professional goals. ChemIDP tracks user progress 
and input, providing tips and strategies to 
complete goals and guide career exploration.

6www.acs.org/careerconsulting 

Career Consultant Directory

• ACS Member-exclusive program that allows you to arrange a one-on-one appointment with 
a certified ACS Career Consultant.  

• Consultants provide personalized career advice to ACS Members.

• Browse our Career Consultant roster and request your one-on-one appointment today!

5

6

https://chemidp.acs.org/
http://www.acs.org/careerconsulting


9/14/2023

4

7

If you are a student from a group underrepresented in the chemical sciences, we 

want to empower you to get your graduate degree!

The ACS Bridge Program offers:

• A FREE common application that will highlight your achievements 

to participating Bridge Departments

• Resources to help write competitive grad school applications and 

connect you with mentors, students, and industry partners!

Are you thinking of Grad School?

Learn more and apply at www.acs.org/bridge

Email us at bridge@acs.org 
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https://www.youtube.com/c/ACSReactions/videos 9
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cen.acs.org/sections/stereo-chemistry-podcast.html 11

ACS Industry 
Member Programs

• ACS Industry Matters

ACS member only content with exclusive 
insights from industry leaders to help you 
succeed in your career. #ACSIndustryMatters

Preview Content: acs.org/indnl

• ACS Innovation Hub LinkedIn Group

Connect, collaborate and stay informed about 
the trends leading chemical innovation.

Join: bit.ly/ACSinnovationhub
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Creating Your Title, Abstract, 

and Table of Contents Graphic

ACS on Campus is the American Chemical 
Society’s initiative dedicated to helping students 
advance their education and careers.

acsoncampus.acs.org
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ACS Career Resources
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https://pubs.acs.org 15
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ACS OFFICE OF DEIR
Advancing ACS' Core Value of Diversity, Equity, 

Inclusion and Respect

Resources

https://www.acs.org/diversity 
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https://pubs.acs.org/
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American Chemical Society 17

ACS Advocacy

The impact and results of ACS member advocacy outreach and efforts by the numbers!

See your influence in action!

Get Involved Enroll in a workshop Become a Fellow Take Action

2439+
Members participated

In Act4Chemistry

1739+
ACS Advocacy 

Workshops participants 

or enrollees

49
Years of Public 

Policy Fellows

2000
Letters sent to 

Congress

https://www.acs.org/policy 

American Chemical Society 18https://www.acs.org/policy 

IN-PERSON
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https://www.acs.org/policy
https://www.acs.org/policy
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Register for Free Browse the Upcoming Schedule at www.acs.org/acswebinars

Co-produced with CAS, a division of the American 
Chemical Society

Gut Microbiome-Brain Alliance

Wednesday, September 20, 2023 | 2-3:30pm ET

Co-produced with ACS on Campus

Adapting to AI in Peer Review and 
the Publishing Process

Wednesday, September 27, 2023 | 2-3pm ET

Co-produced with Chemical & Engineering News

Who Will Win the #ChemNobel? 

Thursday, September 28, 2023 | 2-3pm ET
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THIS ACS WEBINAR® 

WILL BEGIN SHORTLY…

🖐 Say hello in the 
questions window!

www.acs.org/acswebinars
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This ACS Webinar ® is co-produced with the Office of Career and Professional Education. 

LEE N. POLITE, PHD

President and Founder, Axion 
Analytical Labs, Inc.

Mass Spectrometry Made Simple; or, How to Weigh a Molecule 
(Even Though There Isn’t a Way to Weigh a Molecule)

BRYAN TWEEDY, BS

Assistant Director, ACS Education, 
Office of Career and Professional 

Education, American Chemical Society

Download 
the Presentation Slides
Under Handouts

Mass Spectrometry Made Simple
or 

How do you weigh a molecule…

even though there is no way to weigh a molecule? 

Dr. Lee N. Polite
Axion Analytical Labs, Inc.

Axion Training Institute, Inc.

info@axionlabs.com
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GC/MS…Why Gas Chromatography?

• Excellent Separation Tool

• Separates complex mixtures 

into pure compounds (peaks)

• Provides tentative 

identifications

Coffee Analysis 

by GC-FID
23

GC/MS:  Why Mass Spectrometry?

24

• Excellent Identification Tool - Identify 

unknown compounds

• Quantify known materials down to 

trace levels

• Elucidate the structure of molecules 

(molecular weight)

• Needs only nanograms of samples

• But only works on pure compounds!

23
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Why GC/MS?

• Combines advantages of both techniques:

– High resolving power of GC

– Positive identification of MS

• Requires only small samples (micrograms 
to picograms)

• Quantitative trace analysis (ppm, ppb)

• Mass range ~2 - 1050 AMU

25
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Which phrases would you like to hear Dr. Polite use during his mass spec explanations?
(Select all that apply)

* If your answer is “Other” tell us more in the questions window! 

• Le Chatelier’s Principle

• Coulombic Explosion

• Clausius Clapeyron Equation

• Blowing up a car and a motorboat

ANSWER THE QUESTION ON THE INTERACTIVE SCREEN IN ONE MOMENT

Audience Survey Question

25
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Why GC/MS?  Simple Direct Interface

Heated Transfer Line

MS

Ion

Source

GC Oven
Capillary Column

27

Mass Spectrometer Hardware

Outlet

Quadrupoles

Quadrupoles

Ion Source Mass 

Analyzer Detector

*

Ion formation

 and collimation

Ion separation 

and speciation

High Vacuum Pump

Mechanical Pump

Ion detection

and amplification

Sample

Inlet
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Fragmentation and Interpretation (time for cars and boats!)
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Single Quad Modes: Scan and SIM

Scan (TIC)

• Scan all masses from 0-1000 amu

• Typically scan from ~40-600

• Produce Searchable spectra

• Identify Unknowns

• Confirm Identities

• Great for identification

• Not great for sensitivity

Selective Ion Monitoring (SIM)

• Only monitor a few distinct masses

• Typically, 1 quant ion and 2 qualifiers.

• Spends more time measuring each mass

• Produces lower noise = Higher signal to noise ratio

• Much better sensitivity

• Loss of some identifying information

31

Single Quad GC/MS

32

31

32



9/14/2023

17

Single Quad GC/MS Library Searching

33

Single Quad GC/MS – Selected Ion Monitoring (SIM)

34

33
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SIM Makes it Easier to Find Your Compound of Interest

p,p’-DDE

35

Triple Quad GC/MS (QqQ, MS/MS, Tandem MS, etc.)

36

35
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Triple Quad GC/MS – Multiple Reaction Monitoring (MRM)

MS1 lets only target ion 

246 pass through

246

246

MS1 SIM

246 m/z

MS2 SIM

175 and 105 m/z

37

Triple Quad GC/MS – Multiple Reaction Monitoring (MRM)

MS1 lets only target ion 

246 pass through

246 Collision cell breaks ion 

246 into fragments

246
175105

246

MS1 SIM

246 m/z

MS2 

Scan Mode

38
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Triple Quad GC/MS – Multiple Reaction Monitoring (MRM)

MS1 lets only target ion 

246 pass through

246 Collision cell breaks ion 

246 into fragments

246
175105

MS2 monitors only characteristic fragments 

105 and 175 That Come From ion 246

175
105

MS1 SIM

246 m/z

MS2 SIM

175 and 105 m/z

39

Single Quad SIM vs Triple Quad MRM Data for DDE

40

39
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GC/MS

LCMS…It’s the same as GC/MS…but Different…and Huge!

41

How do you Ionize a Molecule in HPLC?

Adjust the mobile phase pH!

Low pH for Bases like Amphetamine

2

+    H+

Neutral at High pH Ionized at Low pH (in acid)

R  C  O  H   +   H2O            R – C –  O-    +   H3O
+

OO

High pH for Acids like Benzoic Acid

42
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API-Electrospray Ionization

43

Theory: API Electrospray
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Limit

Reached

Coulomb Explosions

+ +
+

+
+

+
+

++

+
-

-
-

-

-

+
+
+

+
+

+
+

++

+
-

-
-
-

-

+

+

+

+
++ --

+

+

+

+
++ --

Evaporation

+

+

Charged Droplets

Analyte Ion
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Analyte Ions
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Salts/Ion pairs

Neutrals
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Conclusions:  Which MS Should I choose?

• Single quad GCMS in the scan mode to identify (volatile) unknowns

• Single quad GCMS in the SIM mode to quantify knowns at low levels (sub ppm)

• GC triple quad to quantify volatile knowns at extremely low levels (sub ppb)

• LC Triple quad to quantify soluble knowns at extremely low levels

• LC Q-TOF to characterize and quantify proteins (proteomics)

45

www.AxionLabs.com 46

45
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American Chemical Society 47https://www.acs.org/policy 

IN-PERSON

47

48

THE LIVE Q&A IS
ABOUT TO BEGIN!

Keep submitting your questions 
in the questions window!

www.acs.org/acswebinars

47
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Register for Free Browse the Upcoming Schedule at www.acs.org/acswebinars

Co-produced with CAS, a division of the American 
Chemical Society

Gut Microbiome-Brain Alliance

Wednesday, September 20, 2023 | 2-3:30pm ET

Co-produced with ACS on Campus

Adapting to AI in Peer Review and 
the Publishing Process

Wednesday, September 27, 2023 | 2-3pm ET

Co-produced with Chemical & Engineering News

Who Will Win the #ChemNobel? 

Thursday, September 28, 2023 | 2-3pm ET

www.acs.org/acswebinars
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Edited Recordings
are an exclusive benefit for ACS Members with the 
Premium Package and can be accessed in the 
ACS Webinars® Library at www.acs.org/acswebinars

Learn from the best and brightest minds in chemistry!
Hundreds of webinars on a wide range of topics relevant to 
chemistry professionals at all stages of their careers, presented 
by top experts in the chemical sciences and enterprise.

Live Broadcasts
of ACS Webinars® continue to be available free to 
the general public several times a week generally 
from 2-3pm ET. Visit www.acs.org/acswebinars to 
register* for upcoming webinars. 

*Requires FREE ACS ID
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www.acs.org/acswebinars
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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
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