


P4MP1 film as Porous Material

IR measurement
JASCO FT/IR-4700

P4MP1 as-cast film
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Introduction Experiment / Results Discussion

Immersion time (sec)
decane

Decane concentration in the film

equivalent to the pure decane 
diluted about 5 times.
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Introduction Experiment / Results Discussion

X-ray diffraction

The peaks become sharper and shifts to 
lower angles (= expansion between chains).
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③
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Expansion 
between main 
chains of about 
1 %.



Selective Absorption of Larger Alkanes

100% decane 100% pentane
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C10H22  & C10D22

C5H12 &  C5D12     

deuterated
decane

pentane



Selective Absorption of Larger Alkanes

Solvent-Only Measurement
100% decane 100% pentane
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Asakura & Oosawa, J. Chem. Phys. (1954) 6

Introduction Experiment / Results Discussion

(Total Volume = const.)

There’s an effective attraction due to configurational entropy.

Why large molecules are selected ? Depletion force !

∆𝑉ex

Overlap of excluded volume



L
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・ΔF＝-kBTρΔVex

s

Vex

ΔVex

・Larger overlap :  Stabler Dimer

Flat surface Concave surface Cross section of tube

Selectivity

Mechanism of Selective Absorption

Introduction Experiment / Results Discussion

Depletion force works more prominently for a concave surface.

<            <

・ The overlap volume becomes larger.

11・ The difference between L and S also becomes larger.



Volume fraction of small particle
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Theory:  
Asakura-Oosawa model

Experiment
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Volume fraction of small particle
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Theory:  
Asakura-Oosawa model

Experiment
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C10D22
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Summary

P4MP1 film selectively absorbs 
larger alkane molecules from 
alkane mixtures.

Why large molecules are 
selected ?
… We explained the 
phenomena by the depletion 
force between host and guest.

C5
C6
C8
C9

・P4MP1 as an ideal host which 
doesn’t have aromatic rings.
・Selective absorption as a 
common phenomenon.


