
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners 
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 

• Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 
• You may not further distribute the material or use it for any profit-making activity or commercial gain 
• You may freely distribute the URL identifying the publication in the public portal  

 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 

   

 

Downloaded from orbit.dtu.dk on: Dec 20, 2017

Electret Stability Related to Spherulites in Polypropylene

Thyssen, Anders; Almdal, Kristoffer; Thomsen, Erik Vilain

Publication date:
2014

Document Version
Publisher's PDF, also known as Version of record

Link back to DTU Orbit

Citation (APA):
Thyssen, A., Almdal, K., & Thomsen, E. V. (2014). Electret Stability Related to Spherulites in Polypropylene.
Poster session presented at 15th International Symposium on Electrets, Baltimore, United States.

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Online Research Database In Technology

https://core.ac.uk/display/43246184?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://orbit.dtu.dk/en/publications/electret-stability-related-to-spherulites-in-polypropylene(6f5ded55-76b0-4cf4-93f5-d3e406f96809).html


Slowly cooled Medium Cooled Fast Cooled

Concentration 40,000 cm-1 44,500 cm-1 NA

Mean spherulite area 1,800 µm2 600 µm2 <1 µm2

Mean spherulite/non-spherulites ratio 62 % 26 % NA

Spherulites size

Depending on the cooling method, spherulites of different size, 

concentration and ratio between spherulites and non-spherulites area are 

formed. This has been confirmed for the samples that has been slowly and 

medium cooled. It is believed that the spherulites in the samples that has 

been cooled fast are too small, if any, to be seen in optical microscopy AFM 

or SEM techniques. 
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Motivation

Polypropylene is used as a model system for investigating the discharge 

mechanisms in polymer electret materials. The goal is to get an 

understanding of how to enhance the temperature and humidity stability for 

polypropylene and to be able to transfer this knowledge to other electret 

polymers. Polypropylene is chosen as a model system due to the limited 

charge lifetime compared to other much more stable electrets. This makes 

it possible to see improvements in the performance of polypropylene much 

faster than other more stable electret polymers. 

Results

Isothermal experiments at 90oC and 120oC along with a humidity experiment at 50oC with 90% relative humidity has been conducted. Each data point is an 

average from five different measuring points from five different samples, a total of 25 measurements per data point. In general there is a tendency that the faster 

the samples have been cooled, from its melting state to its solid, the more stable the charges become, both in respect to temperature and humidity. (Fig. 1-3)

Fig. 4 shows the normalised voltage after 25 hr. from the three experiments, seen in Fig. 1 to 3, vs. the spherulites area. The graph in Fig. 4 indicate that there 

are some charge stability to gain by controlling of the size of the spherulites. This could be, as here presented, by thermal methods or it could be by nucleation 

agents.

Fig. 5 shows thermal stimulated (TS)

voltage decay. As seen the charge 

release happens at higher tempe-

rature for the fast cooled samples 

then the slowly cooled samples. 

The effect it thought to be related 

to the different sizes of the 

spherulites.

Sample preparation 

• Spin coated polypropylene layer 

• Levelled in a press at 10 bar and 180oC, 

polypropylene thickness ≈ 30 µm

• Three cooling treatments:

• Slow cooling – Cooled from 180oC to room 

temperature in 5 min.

• Medium cooling – Placed on marble table, 

from 180oC to room temperature in ≈ 10 sec

• Fast cooling – Ice bath, from 180oC to 0oC ≈ 1 sec.

• Corona charged to -500 V

• Isothermal and humidity stability experiments

Conclusion 
Smaller spherulites give more stable electrets

• Fast cooling enhances charge stability

• Fast cooling push charge release towards higher temperature

• Polypropylene is a promising model system for electret polymers

• Further investigating of how the spherulites, if any, looks in the fast cooled 

samples are needed.

• Further investigating of how to controls the spherulites size are planed
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Fig. 1.
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Fig. 2.
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