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Grazing-incidence X-ray diffraction measurement for films of monodisperse
poly(3-hexylthiopene) films
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(English)

Aggregation structure of monodisperse poly(3-hexylthiophene) (P3HT) in thin films was
examined as a function of number-average molecular weight (M,) by grazing-incidence wide angle
X-ray diffraction. The crystallographical distortion of P3HT in the film along the in-plane
direction increased with increasing M,. It reached the maximum around M, of 50k, and then,
turned to decrease with increasing M,,. These results indicate that P3HTs with low and high M,
form highly ordered lamellar structures with fully-stretched and regular folding chains,
respectively. But the results also indicate that the P3HT with an intermediate M, forms a
relatively irregular structure due to an effect of chain ends excluded from lamellar structures.
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Table 1. M, and M,/M, of
P3HT used in this study.

My/M,
87k 1.07
65k 1.07
48k 1.07
36k 1.07
27k 1.07
9k 1.08
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Figure 1. GI-WAXD patterns of
P3HT with M, of 87k and 9k in thin
films.
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Figure 2. 1D GI-WAXD profiles of
P3HT in thin films along the in-plane
directions.
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Figure 3. Molecular  weight

dependence on Dy, for P3HT in thin
films along the in-plane direction.
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