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{4 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.

linkedin.com/company/
american-chemical-society

@AmerChemSociety | @AmericanChemicalSociety @amerchemsociety

Contact ACS Webinars® at acswebinars@acs.org
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Where is the Webinar Recording?

ACS Members w/Premium Package

All Registrants

Watch the unedited recording
linked in the Thank You Email
for 24 hours.

Visit the ACS Webinars® Library
to watch the edited and
captioned recording.
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Science Writer & Exec Producer

Looking for a new science podcast

to listen to? » Deboki Chakravarti, PhD
. p P Science Writer & Co-Host
T e I\I b TO SUBSCRIBE
[ 0 o .
oche visit http://Www.acs.orq/tlnvmatters or

MATTE RS scan this QR code
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Check out Tiny Matters, from the American Chemical Society.

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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A Career Planning Tool For Chemical Scientists Y cremistryforLife”

ChemlIDP 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.

https://chemidp.acs.org !
7
Career Consultant Directory W Chemistry for Life®
Find a Career Consultant
Academia Government Industry
W -
Nonprofit Independent Retirement
* 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!
www.acs.org/careerconsulting 8
8
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2@® ABCChem
“.. ATLANTIC BASIN CONFERENCE ON CHEMISTRY
CHEMISTRY BIOLOGY & HEALTH

GREEN CHEMISTRY
MATERIALS & NANO

EDUCATION & SCIENCE COMMUNICATIONS

Atlantic Basin Conference

on Chemistry REGISTER TODAY
Linking the World through Chemistry ABCChemorg

13-16 DECEMBER 2022 | MARRAKECH, MOROCCO

HOTEL: MOVENPICK HOTEL MANSOUR EDDAHBI MARRAKECH
CONVENTION CENTER: PALAIS DES CONGRES MARRAKECH

ABCChem.org #ABCChem2022
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ACS Career Resources ACS -
Chemistry for Life
Register for a 2022 Virtual Office Hour
’ Become a Career Consultant
4 :=o’ ‘.g_
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]F e [ |
https://www.acs.org/content/acs/en/careers/personal-career-consulting.html
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il A TE
A8 e =
https://www.acs.org/content/acs/en/careers/developing-growing-in-your-career.html ©
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ACS Bridge Program \.: 4 A

Are you thinking of Grad School?

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!

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

Email us at bridge@acs.orqg
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ACS Scholar Adunoluwa Obisesan

BS, Massachusetts Institute of Technology, June 2021
(Chemical-biological Engineering, Computer Science & Molecular Biology)

“The ACS Scholars Program provided me with monetary
support as well as a valuable network of peers and mentors
who have transformed my life and will help me in my future
endeavors. The program enabled me to achieve more than |
could have ever dreamed. Thank you so much!”

- GIVE TO THE

- R £~ C SCHOLARS

e 7 - PROGRAM
': Donate today at www.donate.acs.org/scholars
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TWENTY-SEVENTH ANNUAL
GREEN CHEMISTRY &
ENGINEERING CONFERENCE

June 13-15, 2023 | Long Beach, CA

Call for
Abstracts

Will Open January 2023
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gcande.org

Closing the Loop: Chemistry For a Sustainable Future

ACS OFFICE OF DEIR

Advancing ACS' Core Value of Diversity, Equity,

Inclusion and Respect

Resources

Inclusivity Style Guide

ACS Publications DEIR Hub

C&EN Trailblazers

Quick Guide: Inclusion
Moments

ACS Webinars on Diversity

ACS Volunteer and ACS
Meetings Code of Conduct

NEW! Download DEIR
Educational Resources

Quick Guide: How to host
inclusive in-person events

LooP

CLOSING THE

11/10/2022

DESIGN

ACS Green Chemistry Institute

Chemistry for Life

Diversity, Equity, Inclusion, and Respect

**Adapted from definitions from the Ford Foundation Center for Social Justice:

Equity**

Seeks to ensure fair treatment,
equality of opportunity, and
fairness in access to information
and resources for all. We believe
this I only possible in an
environment built on respect and
dignity. Equity requires the
identification and elimination of
barriers that have prevented the

full participation of some groups

Diversity**

The representation of varied

identities and differences (race,
ethnicity, gender, disability, sexual
orientation, gender identity,
national origin, tribe, caste, socio-
economic status, thinking and
communication styles, et
collectively and as individuals. ACS
seeks to proactively engage,
understand, and draw on a variety
of perspectives.

Inclusion**

Builds a culture of belonging by
actively inviting the contribution
and participation of all people.
Every person's voice adds value,
and ACS strives to create balance
in the face of power differences. In
addition, no one person can or
should be called upon to represent
an entire community.

Respect

Ensures that each person is treated

with professionalism, integrity, and

ethics underpinning all

interpersonal interactions.

https://www.acs.org/content/acs/en/about/diversity.html
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= FRIDAXS
Wed., Nov. 16, 2022 | 2:00pm-3:00pm ET Thurs., Nov. 17, 2022 | 2:00pm-3:00pm ET Fri., Nov. 18, 2022 | 1:00pm-2:30pm ET
More Than an Oil Change: Industrial  Thanksgiving Culinary Chemistry Chemistry Tools to Help Achieve
Lubricants and Electric Vehicles (Rebroadcast) Zero World Hunger
Co-produced with the ACS Green Chemistry Institute gg[')pdrg::ccehde"r:it;;x‘e ACS Division of Agricultural g‘l)vg:'gr?i?fgwctjtﬁzsl ac:éng?ntfjeét?enr:icsiterl\;ce and the ACS

Register for Free ~ Browse the Upcoming Schedule at www.acs.org/acswebinars
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A ACS Institute
- 4

Learn. Develop. Excel.

IN-PERSON

LC/GC Bootcamp - Hands-On

Chromatography Master Class

December 12 - 16, 2022
Chicago, IL

Register today at
institute.acs.org
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THIS ACS WEBINAR®
WILL BEGIN SHORTLY...

I‘Yiw

% Say hello in the
guestions window!
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Switch your GC from Helium to Hydrogen:
Save Time, Money, and the Planet!

2

LEE N. POLITE, PhD, MBA BRYAN TWEEDY, BS

President and Founder,
Axion Analytical Labs, Inc. and Axion
Training Institute, Inc.

Assistant Director, ACS Education, Office
of Career and Professional Education,
American Chemical Society

This ACS Webinar ® is co-produced with ACS Office of Career and Professional Education.

18
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How to Switch Your GC Carrier. Gas from Helium to Hydrogen:

Save Time...Save Money...Save the Planet!

Axion /M Analytical Laboratories, In.
Training Institnte, Inc.

Professor Harold M. McNair (1933-2021)

e Built the first GC in the US...with the Nobel Prize
winner AJP Martin

e Lived with the first and last men to walk on the moon
(Neil and Gene)

e Expert witness for Howard Hughes “Mormon Will” Trial

e Chief science consultant to FBI and FDA

e Put2 GC/MS’s on Mars in 1975

e Helped start the 2 biggest GC companies in the world
before he turned 35

Axion Ao

Training Institute, Inc. 20

20
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Gas Chromatography — The World’s Most Popular Analytical Tool

GC can identify and quantify a wide variety of volatile organic compounds

21

How Does GC Work?

Coffee
Aroma
Analysis
by GC

Chromatograph

Chromatogram
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2.3-Pentancdionc S1. S5-Methyifurfural
- Hexanal 52. 2-Furfuryl furan
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24 P 51 57 54. y-Butyrolactone
55. 1-(2-Furyl)-3-butanone
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64. 4-Pyran-4-one
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Training Institute, Inc.
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How Does GC Separate?
Analytes partition in and out of the stationary phase based on their relative affinity.

Polyimide Coating

[Fused Silica

| Stationary Phase

A\ion g |

I
U

Training Institute, Inc. 23
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How Do Separations Really Work?

e Most people expect GC separations to be really complicated, but there are only 3 parameters

that affect the separation!

e The choice of carrier gas plays a minor roll in the separation.

e And here’s the best part: YOU are in charge of all 3 parameters, so YOU are in charge of

the separation.

e So let’s take a closer look at these 3 parameters and how to set them properly.

Axion V,Q‘A{ A

Training Institute, Inc. 24

24

12



GC Master Resolution Equation

k o —1 ~/ N
R, = — |x| &£—= |xX =
1+ Kk (o4 4
. Capacity . Efficiency
R=1.50 Resolution Factor Selectivity (“Peak Skinniness”)
R>1.50 1<k<5 a>1.05 ,CI‘S( N 4%%%%%
i t.\2
Equation |y _ ¢ ¢ ), a=kyk, | N=5545% (W)

h

How do | Lower Column

you Temperature:
Improve |+ Decrease by
it? 25°C

Axion L1, e Double the k!

Purely a function
of the
Stationary Phase

Longer Column
Smaller Diameter

e Thinner Film

*C_QOptimize Flow Rate

Column Installation

Training Institute, Inc.

25

What About the Choice of Carrier Gas?

e Has absolutely no effect on capacity factor (k’)

e Has no effect on selectivity (o)!

e Has a minor effect on efficiency (Van Deemter Equation)

The Ideal Carrier Gas is:
Inert

Low Molecular Weight

Low Viscosity

Inexpensive

Readily Available

Axion _A e

Training Institute, Inc.

26
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Type of Carrier Gas Effect on Efficiency — Van Deemter Plot

HETP (mm)
(Lower is Better)

12 =
1.0 -
08 - All about
the same at
06 = u=20-25
H,

04 =

e \ Hydrogen is
02 = about twice as

H Fast as Helium

1(; 20l 30l 40l 50l 60l 7(; 8(; 9(;
Average Linear Velocity (u) in cm/sec
(Sort of the Flow Rate)

) T
Auon e

Training Institute, Inc. 27
27
What About Nitrogen: Not Ideal, but It’s Free!
HETP (mm)
(Lower is Better)
12 =fussssssssssssssssassssssssssssssnssssssssasannsnsannnnnnnnnnnnn ¢
10 -
08 = All about
the same at
06 - u=20-25 H2
04 -
02 =
10 20 0 40' 50 60 70 sol 9<;
Average Linear Velocity (u) in cm/sec
(Sort of the Flow Rate)
Axion i “lw L.
Training Insfitute, Inc. 28
28
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What About Nitrogen?
Not Terrible, especially when temperature programming

Hydrogen g “ ﬂ
UL, L

& §

B: g 2 E

Nitrogen ] JL n ﬂ

Rao ] Linear Velocity = 60 cm/s

Oxon_ 1),
Training Institute, Inc. 29

How to Switch to Hydrogen Carrier Gas in 1 Easy Step!

1. Switch to Hydrogen...and tell the GC that you have switched to Hydrogen...That’s It!

e Keep everything else the same (linear velocity, column, temperature, etc.), and you will
get nearly the identical chromatogram.

¢ |F you want to reap the benefits of using hydrogen, double the linear velocity and you will
get the same separation in about half the time!

¢ [f you Really want to maximize the befits of hydrogen, use method translator to get you
the fastest conditions, while maintaining good resolution.

When to Proceed With Caution
¢ Headspace GC (make sure you can pressurize with something other than hydrogen)

e GC/MS - Can be done but results may be different, plus it may require hardware tweaks. | would not
rush into this one, unless you really need to change.

Axion 7 ‘4{ Y
Training Institute, Inc. 30
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GC Gases and Plumbing with Cylinders

Gas Purifiers

Detector

Regulators

1
H?] [ 0

) Data Acquisition

[2 Carrier Gas Examples

- o * Helium

< g

g 5 * Hydrogen

LKE Q » Nitrogen

[
» Argon/Methane
A d i AMa;eria!rPn;‘vidfd by
5 i Agilent i
\|0" “J i o’ gilent lechnologies
Training Institute, Inc. 31
31
GC Gases and Plumbing with Generators
Inlet Detector
=, ! Data Acquisition
Air H2
Axion /_A Rei
Training Institute, Inc. 32
32
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FIDT A, (Parker_Baiston_| Wi with 7.0)

Switch from Helium to Hydrogen i

Same Conditions = Same Chromatogram Helium Carrier Gas
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Switch from Helium to Hydrogen ::

Optimize Conditions = Faster Results Helium Carrier Gas
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Hydrogen Safety

Hydrogen gas may be used as carrier gas, and/or as fuel for the FID, FPD,
and NPD. When mixed with air, hydrogen can form explosive mixtures.

m When using hydrogen (H,) as the carrier gas or fuel gas, be aware that hydrogen
gas can flow into the GC oven and create an explosion hazard. Therefore, be sure

that the supply is turned off until all connections are made and ensure that the inlet
and detector column fittings are either connected to a column or capped at all times
when hydrogen gas is supplied to the instrument.

Hydrogen is flammable. Leaks, when confined in an enclosed space, may create a
fire or explosion hazard. In any application using hydrogen, leak test all
connections, lines, and valves before operating the instrument. Always turn off the
hydrogen supply at its source before working on the instrument.

A\A L.

Training Institute, Inc. 35

Safety: What Happens During a Hydrogen Shutdown?

The GC monitors inlet and auxiliary gas streams. If a stream shuts down
because it is unable to reach its flow or pressure setpoint and if that
stream is configured to use hydrogen, the GC assumes that a leak has
occurred and declares a hydrogen safety shutdown. The effects are:

¢ The offending channel and any associated channels (such as septum
purge) are set off.

« The split valves in the split/splitless and PTV inlets open.
¢ The oven (heater and fan) turns off.

* The small heated zones are turned off.

* An alarm tone sounds.

To recover from this state, fix the cause of the shutdown (tank valve
closed, serious leak, others). Turn the instrument off, then back on.

|
A(iOIl LA . Material Provided by
— RS -2+ Agilent Technologies
Training Institute, Inc.

36
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Making it Faster with Hydrogen:
Save Time...Save Money...and Save the Planet!

A’ ﬁ
Original Method is 13 Minutes
120+
B g 5 3 - - z g E
100 - E hd 2 i 5 jad 2 a [l
20°C/min @
32 cm/sec
“1 2
20
20]
° 2‘5 é 7‘5 1'0 12‘.5 1'5 175 2'0 mir
PA |5 ]
1800 El ; -
o] s g Optimized GC Method is Less than 1 minute!
120°C/min 1400
300 cm/sec 12003 g
800+ o
200
400+
Axion AL =7
Training Institute, Inc. ° 5 e B T s m

37

L ]
LABS &
Axion
INSTITUTE
e Thanks for staying awake!

e Please email us with questions

info@axionlabs.com

e Visit our website for more hands-on course information

www.AxionLabs.com

e Check out the free videos on our YouTube channel
e Let us help you master both HPLC & GC in one week
e Find out how “fun” and “Chromatography” can be used in

the same sentence!

Axion 7 _A Rei

Training Institute, Inc.

38
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A ACS Institute
- 4

Learn. Develop. Excel.

IN-PERSON

LC/GC Bootcamp - Hands-On

Chromatography Master Class

December 12 - 16, 2022
Chicago, IL

Register today at
institute.acs.org

ACS
W Chemistry for Life®

www.acs.org/acswebinars

THE LIVE Q&A IS
ABOUT TO BEGIN!

Keep submitting your questions
in the questions window!
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Wed., Nov. 16, 2022 | 2:00pm-3:00pm ET Thurs., Nov. 17, 2022 | 2:00pm-3:00pm ET Fri., Nov. 18, 2022 | 1:00pm-2:30pm ET

More Than an Oil Change: Industrial  Thanksgiving Culinary Chemistry Chemistry Tools to Help Achieve
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@ ACS Webinars

CUCK + WATCH » LEARN = DISCUSS

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.

° 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

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

42
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@ ACS Webinars

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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