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What Is new

A What is GPEC
A Recycle GPEC
A Future developments
A Recycle gradient SEC
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r-GPEC Gradient ACN-THF
on a silica column

Recycle Gradient Polymer Elution Chromatography (r-GPEC) >
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What Is It

A 1)A fast (steep) gradient ACN (as non-solvent) to
THF a good solvent for the polystyrene standards
(580)/2,780/9,970/51,150/217,900 Mw in 9 min.

A 2)The gradient is linear from 100% ACN to 100%
THF.

A 3)The column volume (void or dead volume) is
9ml and the flow is 1ml/min.

A 4)The whole separation is in one column volume

A 5)The recycling is based on 2 columns and
switching the gradient and sample from one

column to the other
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How unique Is this ?

A 1)PS oligomer Mw 2,780 is moving backwards at
each cycle (exclusion).(ACN is a solvent for
oligomer Mw 2,780 so a SEC mechanism)(fast =
short retenion time)

A 2)PS standard Mw 9,970 is moving forward at
each cycle (adsorption)(slow = long retention
time).

A 3)The PS standards Mw 51,150 and Mw 217,900
does stay in place (solubility, corresponding with
the cloud-point solvent/non-solvent compaosition).

A 4)The solvent gradient compositon does stay
e MENY cycles nearly constant !
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Intermezzo who am | ?

A 1)I have worked in the polymer area (General
Electric Plastics now Sabic) (polymer blends).

A 2)I have raised the Discussion Group Seperation
Polymers (DSP) part of the Royal Dutch
Chemistry Society (KNCV).

A We have 2 public meetings a year (free of
charge) which have the quality of a mini
symposium (English).

A You are all welcome on our next spring meeting
Tuesday June 3th , 2025 in Ede , Netherlands
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Example program last DSP
meeting

staalmeesters@live.com

Van: Marcel Eleveld <marcel.eleveld@akzonobel.com>
Verzonden: dinsdag 1 oktober 2024 15:00 ‘ ‘
Onderwerp: DSP meeting in Sassenheim 06-11-2024: program and registration

Dear DSP-member,

The next DSP meeting will be held on Wednesday, November 6" 2024 in Sassenheim.
You can register for the DSP meeting by filling out the Google form below:
https://forms.gle/i644jcCL7SWYAVRES

The deadline for registration is Sunday, November 3.

Below you can find the program for the day:

Start End Name Affiliation Title

10:20 11:00 Welcon
11:00 11:10 Marcel Eleveld AkzoNobel General introduction AkzoNobel

11:10 1130 Nico van Beelen AkzoNobel Polymer characterization at AkzoNobel
11:20 12:00 Masashi Serizawa UvA/Mitsubishi Chemical Corporation Developing novel liquid chromatography and
12:00 12:30 [Lennart van den Hoven Universiteit Utrecht Analyzing polyelectrolyte complexes using GF
12:30 13:30 Lunch and
13:30 14:00 Wolfgang Radke Agilent/PSS Intoduction into Hydrodynamic Chromatogre
14:00 14:30 Joshka Verduijn VU Negotiating System’s Band Broadening in Hy«
14:30 15:00 Ton Brooijmans Covestro Anionic Charge Distribution Chromatography
15:00 15:45 Andre Striegel NIST industrial Polymer Analysis: An Object Lessor
15:45 = Closing words

This meeting will be hosted by AkzoNobel in Sassenheim:
Reception AkzoNobel Coatings

Rijksstraatweg 31

2171 Al Sassenheim

There is free parking available on site.
Lunch will be arranged (free of charge) taking into account dietary restrictions (these can be filled in in the

registration form).

To enter the site, it is mandatory to bring a valid ID-card/passport/driver license.
Without valid ID you are not allowed to enter the site.

We hope to see you in Sassenheim!

Kind regards, on behalf of the DSP board,



SCM-11 January 22-24
Amsterdam 2025

A We as DSP board took the initiative to start the
SCM symposia in Amsterdam.

A Prof. Peter Schoenmakers worked this out.

A The next symposium SCM-11 is in January 22-24
, 2025.

A You all are welcome !
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nnouncement

SCvVi-11

- — Eleventh International Symposium on the
‘:’_,_;:v:’ Separation and Characterization of

Natural and Synthetic Macromolecules

Amsterdam, The Netherlands
January 22nd — 24th ] 2025

SCiVI-11 is the premier meeting on polymer analysis! =

~ It brings together scientists and industrial experts, who share an interest in the'
separation and characterization of “large” molecules. It offers a platform to
interact, to discuss subjects of mutual interest, and to discover new synergies.

SCIVMI-11 is organized by a team from the University of Amsterdam and the Vrije
Universiteit, collaborating in the Centre for Analytical Sciences Amsterdam (CASA).
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Scientific program

SCM-11 will feature a limited number of plenary lectures by internationally. y
renowned speakers, addressing subjects of broad interest. A larger number of _
keynote lectures will be presented by leading experts and there are many slots in
the program for submitted oral presentations.

SCM-11 also features tutorial lectures (intended to bring non-specialists
up to date on important topics) and State-of-the-Art overview lectures.

Posters are an essential aspect of the scientific program.
They represent the best format to present specific studies
and to discuss all aspects of the work with fellow experts.

www.scm-11_nl




The basics of polymers

Hermann Staudinger

Hermann Staudinger (German pronunciation:
[‘hexkman 'ftacdme] ; 23 March 1881 — 8 September
1965) was a German organic chemist who
demonstrated the existence of macromolecules,
which he characterized as polymers. For this work he
received the 1953 Nobel Prize in Chemistry.

Hermann Staudinger

In 1907, Staudinger began an assistant professorship
at the Technical University of Karlsruhe. Here, he
successfully isolated a number of useful organic
compounds (including a synthetic coffee flavoring)
as more completely reviewed by Rolf Miilhaupt.[5]




The start, back to GPEC
(1996)



GPEC water-THF In many
column volumes

Gradient Polymer Elution Chromatography (GPEC)
Figurxre 3
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Figure S:GPEC of polystyrene standards.



What is GPEC

A 1)What is GPEC

A GPEC stands for Gradient (solvent gradient)
Polymer Elution (flow trough the column)
Chromatography (separation).

This chromatography needs many column
volumes.

A 2)What is the difference between GPEC and
recycle r-GPEC.

A This chromatography is limited to one column
volume (in this case the first column volume).

A It can be used to improve a small part of the
o GP eparation
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SEC/GPC broad Mw
olymer blends

GPC Analysis or a rolymer oiena
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GPEC separation
olystyrene and copolymers

: - 154
Gradient Analysis of a Polymer Blend
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What Is the benefit of GPEC

A 1)A superior separation between homopolymers
A 2)Superior separation between copolymers
A 3)A separation in copolymer composition

A 4)A separation between monomers, additives,
oligomers and the polymer

A 5)A predictable separation based on cloud-point
values
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The difference between
GPEC and r-GPEC

A 1)GPEC runs in multiple column volumes, -
GPEC in one column volume.

A 2)A steep gradient, for example has the column a
void volume of 5ml and the gradient is from 100%
acetonitrile to 100% tetrahydrofurane and the
flow is 1ml/min then the gradient time is 5min.

A 3)Short runtimes

A 4)A recycle method based on switching solvent
and sample from one column to the other
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Dual column recycle
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The advantage of r-GPEC

A The advantage of -GPEC is :

A Gives insight into the different separation
mechanisms

A 1)Adsorption
A 2)SEC
A 3)Solubility
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The recycle adsorption
mechanism

i Recycle HPLC

5 benzenes on -C18 column

benze




The recycle adsorption
mechanism (isocratic

A 1)At each cycle again adsorption
A 2)Adsorption results in longer retention time

A 3)This means the solvent front runs ahead and
the retarded molecules comes later

A 3)The limitation of recycle is the column volume
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A SEC mechanism, large
molecules elute first
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