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Introduction

MALDI spectrum of neat sample
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Mn=587.7 Mw=606.3 PDI=1.032

Poly(Ethylene Oxide) (PEO) structure

linear structure

easily crystallizes

How does N affect crystallization behaviours?

(Matrix-Assisted Laser Desorption/Ionization - Time Of Flight mass spectrometry)
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polymer crystallization

Review of PEO Crystallization
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lamella structure

Folded chain model

Gibbs Thomson relation

𝑇𝑚 = 𝑇𝑚
∞(1−

2𝜎𝑒
𝑙∆ℎ

) 

σe: interfacial energy between amorphous and 
crystalline phases
𝑇𝑚
∞ = 342K for PEO



polymer crystallization

Review of PEO Crystallization
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polymer crystallization PEO crystallization

Review of PEO Crystallization
Makromol. Chem. 185,1559- 1563 (1984) 

Tm vs N for PEO oligomers. 

Production and Analysis of Highly Monodisperse Oligomeric PEO PAGE  4

● monodisperse

◻ polydisperse

lamella structure

Folded chain model

Gibbs Thomson relation

𝑇𝑚 = 𝑇𝑚
∞(1−

2𝜎𝑒
𝑙∆ℎ

) 

σe: interfacial energy between amorphous and 
crystalline phases
𝑇𝑚
∞ = 342K for PEO



J. POLYMER SCI.: Symposium No. 50, 283-325 (1975) 

polymer crystallization PEO crystallization

Review of PEO Crystallization

Crystal growth rates vs Tc and MW.
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lamella structure

Folded chain model

Gibbs Thomson relation

𝑇𝑚 = 𝑇𝑚
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) 
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Production Technique
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PEO

heat

top substrate

bottom substrate

in N2

P ~ 847 mbar
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MALDI-TOF Results

T=413K
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MALDI-TOF Results
neat

neat

neat

ഥ𝑁
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MALDI-TOF Results
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Evolution of n(N) with respect of evaporation time
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DSC Measurements
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(Differential Scanning Calorimetry)

neat sample

some
isolated
fractions
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DSC Measurements
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(Differential Scanning Calorimetry)

neat sample

Colloid and Polymer Science, 254(8), 695-715

European Polymer Journal, 44(12), 4146-4150

Blaine, R. L. (2002). Texas Instruments.

(Ɣamo = 98.4mJ/m2)

Ɣends = 275.1mJ/m2

ഥ𝑁

some
isolated
fractions
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(Differential Scanning Calorimetry)

neat sample

(Ɣamo = 98.4mJ/m2)

Ɣends = 275.1mJ/m2

Ɣ1-fold

= (Ne*Ɣamo + 2*Ɣends)/(Ne+2)
= 162.1mJ/m2

Colloid and Polymer Science, 254(8), 695-715

European Polymer Journal, 44(12), 4146-4150

Blaine, R. L. (2002). Texas Instruments.

Ne = 3.5
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DSC Measurements
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(Differential Scanning Calorimetry)
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(Differential Scanning Calorimetry)

Makromol. Chem. 185,1559- 1563 (1984) 

Tm vs N for PEO oligomers. 

● monodisperse

◻ polydisperse
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DSC Measurements
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DSC Measurements
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Crystal Growth
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Crystal Growth
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Crystal Growth
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Crystal Growth
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Growth rates vs Tc (vertical lines: Tm)

extended-chain 
crystals

Journal of Polymer Science: Polymer Symposia (Vol. 59, No. 1, pp. 31-54). 

bars: Tm



Conclusions

▪ Work done:

1. Evaporative purification achieved PDI ~6 times better

2. DSC measurements (Tm difference between mono- and poly-disperse) 

3. Crystal growth rate measurements

▪ Future work

1. Even lower PDI (larger scale, shorter collection intervals)

2. Crystal growth rate measurements (near Tm)

3. X-ray measurements (lamella information)
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THANK YOU!
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Vapor Pressure Calculation

Sanchez-Lacombe Lattice-Fluid Model

J. Phys. Chem. 80(21), 2352-2362
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Plot of free energy vs mass density



Vapor Pressure Calculation
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