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What is new

ÅWhat is GPEC

ÅRecycle GPEC

ÅFuture developments

ÅRecycle gradient SEC
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r-GPEC Gradient ACN-THF 

on a silica column
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What is it

Å1)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.

Å2)The gradient is linear from 100% ACN to 100% 

THF.

Å3)The column volume (void or dead volume) is 

9ml and the flow is 1ml/min.

Å4)The whole separation is in one column volume

Å5)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 ?

Å1)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)

Å2)PS standard Mw 9,970 is moving forward at 

each cycle (adsorption)(slow = long retention

time).

Å3)The PS standards Mw 51,150 and Mw 217,900 

does stay in place (solubility, corresponding with

the cloud-point solvent/non-solvent composition).

Å4)The solvent gradient compositon does stay

many cycles nearly constant !
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Intermezzo who am I ?

Å1)I have worked in the polymer area (General 

Electric Plastics now Sabic) (polymer blends).

Å2)I have raised the Discussion Group Seperation

Polymers (DSP) part of the Royal Dutch 

Chemistry Society (KNCV).

ÅWe have 2 public meetings a year (free of 

charge) which have the quality of a mini 

symposium (English).

ÅYou are all welcome on our next spring meeting 

Tuesday June 3th , 2025 in Ede , Netherlands
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Example program last DSP 

meeting
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SCM-11 January 22-24 

Amsterdam 2025

ÅWe as DSP board took the initiative to start the

SCM symposia in Amsterdam.

ÅProf. Peter Schoenmakers worked this out.

ÅThe next symposium SCM-11 is in January 22-24 

, 2025.

ÅYou all are welcome !
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Announcement
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The basics of polymers
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The start, back to GPEC 

(1996)
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GPEC water-THF in many

column volumes
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What is GPEC

Å1)What is GPEC

ÅGPEC stands for Gradient (solvent gradient) 

Polymer Elution (flow trough the column) 

Chromatography (separation).

This chromatography needs many column 

volumes.

Å2)What is the difference between GPEC and

recycle r-GPEC.

ÅThis chromatography is limited to one column 

volume (in this case the first column volume).

ÅIt can be used to improve a small part of the

GPEC separation
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SEC/GPC broad Mw

polymer blends
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GPEC separation

polystyrene and copolymers
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What is the benefit of GPEC

Å1)A superior separation between homopolymers

Å2)Superior separation between copolymers

Å3)A separation in copolymer composition

Å4)A separation between monomers, additives, 

oligomers and the polymer

Å5)A predictable separation based on cloud-point 

values
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The difference between

GPEC and r-GPEC

Å1)GPEC runs in multiple column volumes, r-

GPEC in one column volume.

Å2)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.

Å3)Short runtimes

Å4)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

ÅThe advantage of r-GPEC is :

ÅGives insight into the different separation

mechanisms

Å1)Adsorption

Å2)SEC

Å3)Solubility
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The recycle adsorption

mechanism
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The recycle adsorption

mechanism (isocratic)

Å1)At each cycle again adsorption

Å2)Adsorption results in longer retention time

Å3)This means the solvent front runs ahead and

the retarded molecules comes later

Å3)The limitation of recycle is the column volume
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A SEC mechanism, large 

molecules elute first


